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I. ABSTRACT

Background: Identifying the users and impact of research is important for research performers, managers, evaluators, and sponsors.  It is important to know whether the audience reached is the audience desired.  It is useful to understand the technical characteristics of the other research/ development/ applications impacted by the originating research, and to understand other characteristics (names, organizations, countries) of the users impacted by the research.  Because of the many indirect pathways through which fundamental research can impact applications, identifying the user audience and the research impacts can be very complex and time consuming.

Objective: The purpose of this paper is to describe a novel approach for identifying the pathways through which research can impact other research, technology development, and applications, and to identify the technical and infrastructure characteristics of the user population.

Approach: A novel literature-based approach was developed to identify the user community and its characteristics.  The research performed is characterized by one or more papers accessed by the Science Citation Index (SCI) database, since the SCI’s citation-based structure enables the capability to perform citation studies easily.  The user community is characterized by the papers in the SCI that cite the original research papers, and that cite the succeeding generations of these papers as well.  Text mining is performed on the citing papers to identify the technical areas impacted by the research, the relationships among these technical areas, and relationships among the technical areas and the infrastructure (authors, journals, organizations).  A key component of text mining, concept clustering, was used to provide both a taxonomy of the citing papers’ technical themes and further technical insights based on theme relationships arising from the grouping process.  Bibliometrics is performed on the citing papers to profile the user characteristics.  Citation Mining, this integration of citation bibliometrics and text mining, is applied to the ~300 first generation citing papers of a fundamental physics paper on the dynamics of vibrating sand-piles.  

Results: Most of the ~300 citing papers were basic research whose main themes were aligned with those of the cited paper.   However, about twenty percent of the citing papers were research or development in other disciplines, or development within the same discipline.  The text mining alone identified the intra-discipline applications and extra-discipline impacts and applications; this was confirmed by detailed reading of the ~300 abstracts.  

Conclusions: The combination of citation bibliometrics and text mining provides a synergy unavailable with each approach taken independently.  Furthermore, text mining is a REQUIREMENT for a feasible comprehensive research impact determination.  The integrated multi-generation citation analysis required for broad research impact determination of highly cited papers will produce thousands or tens or hundreds of thousands of citing paper Abstracts.  Text mining allows the impacts of research on advanced development categories and/ or extra-discipline categories to be obtained without having to read all these citing paper Abstracts.  The multi-field bibliometrics provide multiple documented perspectives on the users of the research, and indicate whether the documented audience reached is the desired target audience.

II. BACKGROUND

Identification of diverse research impacts is important to research managers, evaluators, and sponsors, and ultimately to performers.  They are interested in the types of people and organizations citing the research outputs, and whether the citing audience is the target audience.  Also, they are interested in whether the development categories and technical disciplines impacted by the research outputs are the desired targets.  Since fundamental research can evolve along myriad paths, tracking diverse impacts becomes complex.  

Presently, there are three generic approaches to tracking the impact of research: qualitative, semi-quantitative, and quantitative (Kostoff, 1997).  Qualitative approaches are variants of peer review.  Panels of experts are assembled, and impacts are identified based on the participants’ knowledge, and usually personal experiences.  The results are usually long on subjectivity, and short on independent documentation.

Semi-quantitative approaches are probably the most widely used for tracking impact (Kostoff, 1994).  They include retrospective studies such as Hindsight (DOD, 1969) and Traces (IITRI, 1968), and various types of research sponsor accomplishment books such as those from DOE (DOE, 1983, 1986) and DARPA (IDA, 1991).  A detailed treatment is contained in (Kostoff, 1997).  Semi-quantitative approaches  tend to be grounded in corporate memory of the participants, although some studies (Narin, 1989) follow the citation trail for supplementation.   Their focus is detailed examination of a few high impact cases, rather than a wide-scale identification of many diverse impacts.  As in the peer review approach, semi-quantitative approaches also have a high subjective component.

Quantitative approaches are also widely used for impact tracking (Kostoff, 1994).  They tend to be divided between economic methods such as cost-benefit and internal rate-of-return (Averch, 1994; Tassey, 1999), and S&T indicators such as publications and patents (Narin, 1994), and their citations.  They are the most objective of the three generic methods for tracking and quantifying research impact.  However, many assumptions related to cost and benefit allocation are required for the economic studies (Kostoff, 1997).  Additionally, many assumptions are required to accept correlation between numerical indicator values and degree of impact.    

Thus, one of the gaps of all these impact tracking techniques is objective identification of the full scope of impacts produced by the research.  These impacts include both the directly identifiable research impacts and the indirect impacts.  For that fraction of performed research that is documented in the technical literature, tracking of direct and indirect research impacts on intermediate and final useful products becomes possible through tracking of generations of citations to the original research. If this wide scale impact information were obtained, then the in-depth studies performed by the semi-quantitative methods could cover an expanded range, or the roadmap of impacts could be presented as a self-contained valuable finding. 

Even though the premier database for citation tracking, the Science Citation Index (SCI), contains a number of data fields abstracted from the full-text published papers, past citation-based studies using the SCI have focused almost exclusively on citation counts as an impact metric.  Reviews of these citation studies can be found in (De Solla price, 1986; Braun, 1987; Egghe, 1990).  The potential impact of citation counts on decision-making is small, since the information content of citation counts alone is very limited.  However, these citing records contain a wealth of information in their two main categories of diverse fields.  The non-free-text fields, such as Author, Journal, Address, etc, describe the infrastructure characteristics of the citing community.  The free-text fields, such as Title, Abstract, and Keywords (Keywords is not strictly a free-text field, but has sufficient technical characteristics to be included in this grouping), describe the technical characteristics of the impacted research, development, and applications areas. 

Use of the SCI non-free-text fields for citing paper bibliometric analysis has been published on a very sporadic basis, and typically only for one or two data fields (Steele, 2000; Herring, 1999; Davidse, 1997).  The focus of most of these studies has been on relating citations or citation rates to the few field variables examined.  There do not appear to have been any citation studies performed for the specific purpose of user population profiling, where many of the available fields are examined in an integrated manner.

Use of the SCI free-text fields for coupled trans-citation citing paper/ cited paper text mining analysis has not been published, although text mining studies of SCI and other database free-text fields have been reported (e.g., Kostoff, 2000a, 2000b).  

III. OBJECTIVES
The objectives of the present paper are:

i) Demonstrate the feasibility of tracking the myriad impacts of research on other research, development, and applications, using the technical literature.

ii) Demonstrate the feasibility of identifying a broad range of research product user characteristics, using the technical literature.

iii) Relate thematic characteristics of citing papers to their cited papers.

IV.  APPROACH

The present paper describes a novel process, Citation Mining, that uses the best features of citation bibliometrics and text mining to track and document the impact of basic research on the larger R&D community across many generations. In Citation Mining, text mining (Kostoff, 2000a, 2000b; Losiewicz, 2000) of the cited and citing papers (trans-citation) supplements the information derived from the semi-structured field bibliometric analyses.  Text mining illuminates the trans-citation thematic relationships, and provides insights of knowledge diffusion to other intra-discipline research, advanced intra-discipline development, and extra-discipline research and development.  The addition of text mining to citation bibliometrics makes feasible the large-scale multi-generation citation studies that are necessary to display the full impacts of research.

A proof-of-principle demonstration of Citation Mining for user population profiling and research impact was performed on four sets of cited papers.  The papers were selected based on the authors’ technical interests, rather than a random representative sample.  It was desired to have one group of papers representative of basic research, and another group representative of applied research.  Two of the sets were selected Mexican and U. S. applied photo-voltaic research papers, and two of the sets were selected British and U. S. fundamental vibrating sand-pile research papers.  The complete detailed results are reported in Del Rio (2000).  

The present paper focuses on the trans-citation coupled citing paper/ cited paper text mining results for one of the sets, a highly cited U. S. vibrating sand-pile paper (Jaeger, 1992). Vibrating sand-piles are important in their own right, since they model the behavior of granular systems used in agriculture (seeds, grains), geology (avalanches, soil mechanics), construction (gravel, sand), and manufacturing (powders, lubricants, sand-blasting).  The underlying phenomena exhibited in their static and dynamic states can be found in many disparate applications, such as fusion confinement, geological formations, self-assembly of materials, thin film structure ordering, shock-wave statistics, and crowded airspace.   Statistically, the sand-pile paper selected has sufficient citing papers for adequate text mining statistics.  It covers an exciting area of physics research, and its technical sub-themes have potential for extrapolation to other technical disciplines.

The analyses performed were of two types: bibliometrics and text mining, where the text mining was subdivided into two components, phrase frequency analysis and phrase clustering analysis.  These different types of analyses are described in the following sections.

IV-A.  Bibliometrics Analysis

The citing paper summaries (records) were retrieved from the SCI.  Analyses of the different non-free-text fields in each record were performed, to identify the infrastructure characteristics of the citing papers (authors, journals, institutions, countries, technical disciplines, etc).  The detailed analysis methodologies and extensive results are described in Del Rio (2000).

IV-B.  Phrase Frequency Analysis

The purpose of the phrase frequency analysis was to manually generate a taxonomy (technical category classification scheme) of the database, from the quantified technical phrases extracted from the free-text record fields.  To generate the database, the citing papers’ Abstracts were aggregated.  Computational linguistics analyses were then performed on the aggregate.  Technical phrases were extracted using the Database Tomography process (Kostoff, 2000a, 2000b; Losiewicz, 2000).  An algorithm extracted all single, adjacent double, and adjacent triple word phrases from the text, and recorded the occurrence frequency of each phrase.  While phrases containing trivial/ stop words at their beginning or end were eliminated by the algorithm, extensive manual processing was required to eliminate the low technical content phrases.  Then, a taxonomy of technical sub-categories was generated by manually grouping these phrases into cohesive categories.  Intra-discipline applications, and extra-discipline impacts and applications were identified from visual inspection of the phrases.  

IV-C.  Phrase Clustering Analysis

The purpose of the phrase clustering analysis was to generate taxonomies of the database semi-automatically, again from the quantified technical phrases extracted from the free-text record fields.  The clustering analysis further used quantified information about the relationships among the phrases from co-occurrence data (the number of times phrases occur together in some bounded domain).  The clustering analyses results complemented those from the phrase frequency analyses, and offered added perspectives on the thematic structure of the database.

After the phrase frequency analyses were completed, co-occurrence matrices of Abstract words and phrases (each matrix element Mij is the number of times phrase or word i occurs in the same record Abstract as phrase or word j) were generated using the TechOasis phrase extraction and matrix generation software.  As in the phrase frequency analysis, the phrases extracted by the TechOasis natural language processor required detailed manual examination, to eliminate the low technical content phrases.  The co-occurrence matrices were input to the WINSTAT statistical clustering software, where clusters (groups of related phrases based on co-occurrence frequencies) based on both single words and multi-word phrases were generated. 

Two types of clustering were performed, high and low level.  The high level clustering used only the highest frequency technical phrases, and resulted in broad category descriptions.  The low level clustering used low frequency phrases related to selected high frequency phrases, and resulted in more detailed descriptions of the contents of each broad category.

IV-C-1.  High Level Clustering

The TechOasis phrase extraction from the citing Abstracts produced two types of lists.  One list contained all single words (minus those filtered with a stop word list), and the other list contained similarly filtered phrases, both single and multi-word.  Both lists required further manual clean-up, to insure that relatively high technical content material remained.  The highest frequency items from each list were input separately to the TechOasis matrix generator, and two co-occurrence matrices, and resulting factor matrices, were generated.

The co-occurrence matrices were copied to an Excel file, and the matrix elements were non-dimensionalized.  To generate clusters defining an overall taxonomy category structure for the citing papers, the Mutual Information Index was used as the dimensionless quantity.  This indicator, the ratio of: the co-occurrence frequency between two phrases (i,j) squared (Cij^2) to the product of the phrase occurrence frequencies (Ci*Cj), incorporates the co-occurrence of each phrase relative to its occurrence in the total text. The co-occurrence matrix row and column headings are arranged in order of decreasing frequency, with the highest frequency phrase occurring at the matrix origin.  Based on the intrinsic nature of word and phrase frequencies, the row and column heading frequencies decrease rapidly with distance from the matrix origin.  With increasing distance from the origin, the matrix becomes more and more sparse, although the phrases themselves have higher but more focused technical content.  In parallel, the Mutual Information Index’s values decrease rapidly as the distance from the matrix origin increases.  Thus, the Mutual Information Index is useful for relating the highest frequency terms only, and for providing the top-level structural description of the taxonomy categories.

IV-C-2.  Low Level Clustering

To obtain a more detailed technical understanding of the clusters and their contents, the lower frequency phrases in each cluster need to be identified.  A different matrix element non-dimensional quantity is required, one whose magnitudes remain relatively invariant to distance from the matrix origin.  In addition, a different approach for clustering the low frequency phrases in the sparse matrix regions is required, one that relates the very detailed low frequency phrases to the more general high frequency phrases that define the cluster structure.  In this way, the low frequency phrases can be placed in their appropriate cluster taxonomy categories.

The method chosen to identify the lower frequency phrases is as follows.  Start with the cluster taxonomy structure defined by grouping the higher frequency phrases using the Average Neighbor agglomoration technique and the Mutual Information Index.  Then, for each high frequency phrase in each cluster, find all phrases whose value of the Inclusion Index Ii exceeds some threshold.  Ii is the ratio of Cij to Ci (the frequency of occurrence of phrase i in the total text), where phrase i has the lower frequency of the matrix element pair (i,j).  A threshold value of 0.5 for Ii was used.  The resultant lower frequency phrases identified by this method will occur rarely in the text, but when they do occur, they will be in close physical (and thematic) proximity to the higher frequency phrases.

V.  RESULTS
V-A.  Phrase Frequency Analysis

The Abstract of the highly cited vibrating sand-pile paper (Jaeger, 1992) is shown in Figure 1.  

FIGURE 1 – CITED PAPER ABSTRACT

Granular materials display a variety of behaviors that are in many ways different from those of other substances. They cannot be easily classified as either solids or liquids. This has prompted the generation of analogies between the physics found in a simple sandpile and that found in complicated microscopic systems, such as flux motion in superconductors or spin glasses. Recently, the unusual behavior of granular systems has led to a number of new theories and to a new era of experimentation on granular systems.

This paper had ~300 citing papers listed in the SCI, as of mid-CY2000.  The highest frequency single, adjacent double, and adjacent triple word phrases from the aggregate citing papers aligned with the central themes of the cited paper can be represented by the following generic taxonomy: Theory/ modeling; Experiments/ measurements/ instruments/ variables; Structure/ Properties; Phenomena. 

There were hundreds of technical phrases in each taxonomy category, and the authors selected those judged representative of each category for the purposes of illustration.  Those representative phrases (Underlined) aligned with the central themes of the aggregate citing papers offer the following intra-discipline portrait of the citing aggregate.    These papers reflect a balanced theoretical/ modeling effort (Molecular Dynamics Simulations, Monte Carlo Simulations, Kinetic Theory) and experimental effort (Magnetic Resonance Imaging, Charge Coupled Device Camera) targeted at studying the motions of granular particles.   The papers focus on examination of the structure(s) and properties of vibrating sand-piles (Angle Of Repose, Coefficient Of Restitution), and the intrinsic phenomena of these collective systems (Collisions Between Particles, Fractional Brownian Motion), with emphasis on segregation (Size Segregation, Axial Segregation, Radial Segregation), relaxation (Relaxation Dynamics, Relaxation Time Tau), avalanching (Avalanch Durations, Avalanch Size), fluidization (Onset of Fluidization, Formation of Convection Cells), and collective behaviors (Collective Particle Motion, Self-Organized Criticality).

While the citing paper phrases mainly reflected emphasis on studies of granular piles, the phenomenological results and insights on segregation, relaxation, fluidization, avalanching, and collective behavior were extrapolated to some extra-discipline applications.  These include (sample category abbreviated record Titles follow the phrases): 

Category
Phrases
Titles

geological formations and processes
(Earthquake*, Rock Avalanches, Carbonate Turbudite Deposition),
* Sedimentary evolution of the early Paleocene deep-water Gulf of Biscay

* A fragmentation-spreading model for long-runout rock avalanches

soil mechanics
(Soil Mechanics, Hillslope Gradient),
*Evidence for nonlinear, diffusive sediment transport on hillslopes and implications for landscape morphology

*Analysis of vertical projectile penetration in granular soils

industrial applications
(Screw Feeder*, Industrial),
*Precision dosing of powders by vibratory and screw feeders

interacting object dynamics
(Traffic Congestion, War Game*).


*Study on crowded two-dimensional airspace - Self-organized criticality

*Derivation and empirical validation of a refined traffic flow

materials 


(Rheolog*, Untwinned Single Crystals, Chemical Shift Tensors),
*Vortex avalanches at one thousandth the superconducting transition temperature

*Mesoscale self-assembly of hexagonal plates using lateral capillary forces

films 


(Molecular Fluids, Adsorbed Polymer Layers),
*A model for the static friction behaviour of nanolubricated contacts

*Spontaneous formation of ordered structures in thin films of metals 

multi-phase systems
(Flow Immunosensors, Fluidized Bed*),


*Advances in flow displacement immunoassay design

*Rheophysical classification of concentrated suspensions and granular pastes

*From bubbles to clusters in fluidized beds

gas dynamics
(Gas Flow, Shock Waves, Shock Front), 
*Statistics of shock waves in a two-dimensional granular flow

*Scale invariant correlations in a driven dissipative gas

micro particles
(Pollen Exine Sculpturing, Molecular,  Spinule)  
*The effects of genotype and ploidy level on pollen surface sculpturing in maize



and microscale cooperative effects
(Tokamak, Plasma*, Lattice Gas).


*Sandpiles, silos and tokamak phenomenology: a brief review

*Logarithmic relaxations in a random-field lattice gas subject to gravity

To validate the text mining results, each of the ~300 citing paper Abstracts was read by the first two authors, and those Abstracts reflecting applications and extra-discipline impacts were identified.  All of the applications and extra-discipline papers identified from reading the Abstracts could be identified/ retrieved from examination of the anomalous text mining-derived phrases with a threshold frequency of two.  The applications taxonomy of the previous section was validated using this Abstract reading and manual classification process, and judged to be a reasonable classification of the applications and extra-discipline impacts.  Identification of the applications and extra-discipline impacts most unrelated to the main themes of the cited paper was easiest because of the highly anomalous nature of their representative phrases.  Identification of the intra-discipline applications was the most difficult, since the phraseology used was similar to that of the cited paper themes.

The importance of this result should be emphasized.  A complete citation impact study will typically involve multiple generations of citations.  For a citation impact study that involves large numbers of first-generation citing papers and/ or large numbers of succeeding generation citing papers, reading each citing paper Abstract to identify applications paper characteristics becomes infeasible. For example, the ~300 citing papers of the sand-pile paper were themselves cited by ~3600 papers.  If and when full-text becomes available for citation analysis, the time to read each paper will increase by an order of magnitude. 

Use of text mining capabilities, such as computational linguistics, allows only those applications and extra-discipline papers of interest to be identified, and the requisite information could then be obtained from reading the Abstracts.  In addition, the computational linguistics provides a structure and categorization of these myriad applications, allowing the larger context of application themes to be displayed and understood. 

The citing papers representing categories of development and disciplines aligned and non-aligned with those of the cited paper are shown in the matrix of Figure 2.

FIGURE 2 – DEVELOPMENT CATEGORY AND CITED PAPER THEME ALIGNMENT OF CITING PAPERS
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In Figure 2, the abscissa represents time. The ordinate, in the second column from the left, is a two-character tensor quantity.  The first number represents the level of development characterized by the citing paper (1=basic research; 2=applied research; 3=advanced development/ applications), and the second number represents the degree of alignment between the main themes of the citing and cited papers (1=strong alignment; 2=partial alignment; 3=little alignment).  Each matrix element represents the number of citing papers in each of the nine categories.

There are three interesting features on Figure 2.  First, the tail of total annual citation counts is very long, and shows little sign of abating.  This is one characteristic feature of a seminal paper.

Second, the fraction of extra-discipline basic research citing papers to total citing papers ranges from about 15-25% annually, with no latency period evident.  This lag-free extra-disciplinary diffusion may have been due to the combination of intrinsic broad-based applicability of the subject matter and publication of the paper in a high-circulation science journal with very broad-based readership. 

Third, a four-year latency period exists prior to the emergence of the higher development category citing papers.  This correlates with the results from the bibliometrics component.  From the present study, it is not possible to differentiate the reasons for this important result.  The latency could have been due to the inability of the technology community to immediately recognize the potential applications of the science.    Or, it could have been due to the information remaining in the basic research journals, and not reaching the applications community.  Or, the time that an application needs to be developed in this discipline is of the order of four years. Thus, the basic science publication feature that may have contributed heavily to extra-discipline citations may also have limited higher development category citations for the latency period. 

Finally, the alignment of the citing journal theme to the main theme of the cited paper was estimated for all citing papers.  In essentially all cases, the citing paper theme could be subsumed within the citing journal theme.  However, given the breadth of most journal themes, this result had minimal information content (e.g., citing paper X was published in a Physics journal vs. a Materials journal).  

In Davidse’s study of Physics papers citations (Davidse, 1997), a key metric used in cross-disciplinary citations/ impacts was the distinction between Physics and non-Physics papers.  It was implicitly assumed that the flow from Physics to non-Physics papers was analogous to the flow from basic to applied.   While it may be true for some cases, Figure 2 (and other unpublished studies) shows that most extra-discipline flows in the present study were from basic physics research to basic research in the other disciplines. Here, it is important to emphasize that a seminal idea gives new possible interpretations in many other disciplines.
Davidse used journal themes (based on the SCI journal classification taxonomy) as a proxy for citing paper themes, with the level of resolution being at the gross discipline description, at best.  There are many multi-discipline journals (e.g., Science, Nature, etc) that render a thematic distinction impossible.  Davidse’s approach required such a computerized proxy representation, since tens of thousands of citing papers were analyzed.  

In contrast, the present paper’s approach of identifying impact themes through text mining allows a much more detailed and informative picture of the impact of research to be obtained.  It represents the difference between stating that a “Physics paper impacted Geology research” and a “paper focused on sand-pile avalanches for surface smoothing impacted analyses of steep hill-slope landslides”.

V-B.  Phrase Clustering Analysis

V-B-1.  High Level Clustering

For illustrative purposes, a sample truncated co-occurrence matrix based on phrases from the ~300 citing Abstracts is shown on Figure 3.  

FIGURE 3
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In the final data analysis, a clustering of the 153 highest frequency technical content phrases in the matrix rows was then performed using the Excel add-in statistical package WINSTAT.  A particularly helpful output for each clustering run was the dendogram, a tree-like diagram showing the structural branches that define the clusters.  Figure 4 is one dendogram based on the 48 highest frequency phrases (for illustration purposes only).  The abscissa contains the phrases that are clustered.  The ordinate is a distance metric.  The smaller the distance at which phrases, or phrase groups, are clustered, the closer is the connection between the phrases.

Thus, the first phrases combined are DISSIPATION and COLLISIONS, followed by VIBRATION and AMPLITUDE.  At some later time, the VIBRATION-AMPLITUDE combination is grouped with the GRAVITY-GRANULAR MEDIA combination to form the next hierarchical level grouping, and so on.  For the 48 phrases selected, the top hierarchical level consists of two clusters.  On Figure 4, one cluster is bounded by the phrases PARTICLES-GRANULAR MEDIA, and the other is bounded by the phrases GRANULAR-SYSTEMS.

FIGURE 4
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Many agglomoration techniques were tested; the Average Neighbor method appeared to provide reasonably consistent good results.  Analyses were performed of the numerous cluster options that were produced.  The following is the top-level cluster description that represented the results of the phrase and word lists clustering best, as well as the factor matrix clustering from the TechOasis results.

The highest level categorization based on the highest frequency 153 phrases produced three distinct clusters: Structure/ Properties, Flow-Based Experiments, Modeling and Simulation.  In the description of each cluster that follows, phrases that appeared within the clusters will be capitalized.

1) Structure/ Properties

This cluster contained MIXTURES of LARGE GRAINS and SMALL GRAINS, with STRATIFICATION along ALTERNATING LAYERS based on SIZE SEGREGATION and grain SHAPE and GEOMETRICAL PROFILE.  The MIXTURE forms a PILE with an ANGLE of REPOSE.  When the ANGLE of REPOSE is LARGER than a critical ANGLE, DYNAMICAL PROCESSES produce AVALANCHES, resulting in SURFACE FLOW within THIN LAYERS.

2) Flow-Based Experiments

This cluster contained EXPERIMENTS examining GRANULAR and SAND FLOW,  The dependence of ENERGY DISSIPATION, due to COLLISIONS, on PACKING DENSITY was a focal area.  The INFLUENCE of PIPE WALLS and PLATES on the SHEAR-driven VELOCITY and DENSITY PROFILES was studied, as well as ONSET of FLUIDIZATION and CONVECTIVE FLOW with its attendant FORMATION of CONVECTION CELLS.

3) Modeling and Simulation

This cluster contained MODELS and NUMERICAL SIMULATIONS based on EXPERIMENTAL RESULTS, OBSERVATIONS, MEASUREMENTS, and DATA.  The SIMULATION METHODS MODELED the CHARACTERISTICS of DYNAMIC EVOLUTION from INITIAL CONDITIONS to STEADY STATE.  A strong focal area was the CHARACTERISTICS of POWER SPECTRUM POWER LAW DISTRIBUTIONS, and their ROLE in the DYNAMIC EVOLUTION from INITIAL INSTABILITY to CRITICALITY.  Sound PROPAGATION, especially its relation to DEPTH and PRESSURE, as a function of TIME and VIBRATION FREQUENCY, AMPLITUDE, and ACCELERATION is modeled with the statistical mechanics concepts of GRANULAR TEMPERATURE through KINETIC THEORY.  Additionally, GRAVITY and VIBRATIONS are PHENOMENA used in the EQUATIONS to model the COMPACTION of GRANULAR MEDIA. 

V-B-2.  Low Level Clustering

Four types of results were obtained with the lower frequency phrases.  Many of the lower frequency phrases were closely associated with one higher frequency phrase only; most lower frequency phrases were closely associated with one of the three clusters only; a few lower frequency phrases were associated with more than one cluster; and only a majority of the lower frequency phrases that related to applications or other disciplines were uniquely related to a single cluster.  Sample relationships from each of these four types follow.

a) Lower Frequency Phrases Unique to One Higher Frequency Phrase

(High Frequency Phrase: Low Frequency Phrases)

REPOSE: VIBRATIONAL ACCELERATIONAL AMPLITUDE; STRATIFICATION: FACETED GRAINS; FLOW: VERTICAL GLASS PIPE, KINEMATIC SIEVING; COLLISIONS: LONG-RANGE CORRELATIONS; MODEL: COUPLED NONLINEAR STOCHASTIC EQUATIONS, SELF-ORGANIZED CRITICALITY; SIMULATION: DISCRETE ELEMENT METHOD; RELAXATION: STRONG SPATIAL CLUSTERING.

The phrases in this category, on average, tend to be longer and more detailed/ specific than the phrases in any of the other categories.  They also tend to be the lowest frequency phrases, and their length and detail characteristics are consonant with the very lowest frequency phrases.

b) Lower Frequency Phrases Unique to One Cluster (Cluster High Frequency Phrases: Low Frequency Phrase)

LARGE GRAINS, SMALL GRAINS, REPOSE, STRATIFICATION: ALTERNATING LAYERS; COLLISIONS, CONVECTION CELLS, DISSIPATION EXPERIMENTS, FLOW, PACKING, VELOCITY PROFILES: ONSET OF FLUIDIZATION; DYNAMICS, RELAXATION: CONFIGURATIONAL ENTROPY; MODEL, SIMULATIONS: MKDV EQUATION

The low frequency phrases associated uniquely with the flow-based experiments cluster tended to be associated with the largest number of high frequency phrases, whereas the low frequency phrases associated uniquely with the modeling and simulation cluster tended to be associated with the smallest number of high frequency phrases.  This reflects the more closely-knit nature of the flow-based experiments cluster relative to the more diverse nature of the modeling and simulation cluster, and was confirmed by examining all the high frequency phrases in each cluster.

c) Low Frequency Phrases Shared by All Three Clusters (High Frequency Phrases: Low Frequency Phrase)

POWER LAW, EXPERIMENTS, AVALANCHE: AVALANCHE DURATIONS; SIMULATIONS, EXPERIMENTS, STRATIFICATION: CONTACT NETWORK; DYNAMICS, ONSET, AVALANCHE: TOP LAYER; MODEL, FLOW, STRATIFICATION: STATIC GRAINS

As a general rule, the low frequency phrases in this category tend to be relatively generic, at least compared to phrases in the other three categories. 

D) Low Frequency Phrases from Applications or other Disciplines (High Frequency Phrase(s): Low Frequency Phrase)

DENSITY WAVES: TRAFFIC FLOW; MODEL: AIR TRAFFIC; MODEL: CELL PELLETS; DYNAMICS, MODEL: DUNES; DYNAMICS, FLOW: IMMUNOSENSORS; MODEL, FLOW, AVALANCHES: GEOLOGICAL; MODEL, SIMULATION: WAR GAME; MODEL, DISSIPATION: VISCOELASTIC; GRANULAR TEMPERATURE: GAS FLUIDIZED BED; CONVECTION CELLS, EXPERIMENTS, FLOW, ONSET, VELOCITY PROFILES: TYPES OF RHEOLOGY

The clustering for relating themes and concepts is exceptionally complex.  The categorization taxonomies, and subsequent allocations of phrases among the categories, are functions of the agglomoration technique, association metrics, phrase extraction algorithm, and interpretation of the results.  In the present study, the highest level taxonomy was essentially invariant among these parameters, and was used for the examples.  Interestingly, it was not substantially different from the highest level taxonomy obtained by visual inspection of the highest frequency phrases, as reported earlier in this paper.  To obtain maximum benefits from what clustering can offer, lower categorical hierarchical levels must be accessed.  More research is necessary to determine the most desirable combination of parameters to produce clusters at the lower hierarchical levels.

VI. SUMMARY AND CONCLUSIONS

The first two objectives of this study were to demonstrate the feasibility of tracking the myriad impacts of research on other research, development, and applications, using the technical literature, and demonstrate the feasibility of identifying a broad range of research product user characteristics, using the technical literature.  Both of these objectives were accomplished, along with some interesting technical insights about vibrating sandpile dynamics and temporal characteristics of information diffusion from research to applications.  This wide range of results leads to the following conclusions.

Exploitation of the other types of information contained in the SCI and associated with the citation process offers the potential for providing R&D sponsors information that can help guide future directions of their R&D.  In addition, the complete Citation Mining process described in the present paper has the potential to objectively document the breadth of impact of basic research on the R&D community.  The addition of text mining to citation bibliometrics will make feasible the large-scale multi-generation citation studies that are necessary to display the full impacts of research.

Text mining is a requirement for making the total Citation Mining possible.  Without text mining, either an overly general automated technique, such as journal classification, must be used to identify application areas, or tens or hundreds of thousands of Abstracts must be read.  Text mining can locate small numbers of extra-discipline phrases (small signals) from large numbers of intra-discipline phrases (large clutter), and allow only those Abstracts of specific interest to be selected and read.

A substantial amount of human judgement and labor is required for all aspects of Citation Mining.  For the bibliometric component of citation mining reported in detail in (20), classifying the results in groupings where judgement is required (e.g., Abstract technical theme, or applications theme) necessitates substantial work.  For the text mining component described in detail in this paper, thousands of technical phrases must be examined.  Judgements must be made as to their alignment with the main themes of the cited paper(s).  Some of the bibliometric components conceivably could be automated (e.g., all the SCI journals could be classified by technical theme beforehand, then the alignment of the cited journal theme to the citing journal theme could be generated automatically).  It is not clear how the selection of extra-discipline phrases could be automated, given the intense expert judgement required.

The third of the study objectives was to relate thematic characteristics of citing papers to their cited papers.  There was a strong relation of these thematic characteristics for the sandpile paper and its citing papers reported here, and an even stronger citing/ cited paper relationship for the applied photo-voltaic research papers reported in detail in reference (20).  This result has potential far-reaching implications for the corporate and national security intelligence communities.  Through the tracking of cited papers, one could theoretically infer the theme(s) of the citing papers, and vice versa.  Very little has been reported in the literature on this broader field of trans-citation analysis, especially using text mining as reported in the present paper, and the broader field is ripe for further research and exploitation.  

This study referred to, but did not examine details of, second or higher generation citations.  The authors believe they are valid measures or indicators of influence and impact, but the actual method of impact quantification remains an open question.  More research is required to understand the principles of allocating impact among a paper’s references.

Finally, there is a very important message that emerges from the results of the present study relative to the sponsorship of basic research.  Over the past decade, the trend in industry and government has been toward requirements-driven research (e.g., the term ‘strategic research’ is becoming used more widely in government agencies, and corporately-funded industrial research has strongly evolved into profit-center sponsored research).  While this may be beneficial to the sponsoring organization from a short-term tactical perspective, the long-term strategic perspective may suffer.  Would fundamental sand-pile research receive funding from Tokamak, air traffic control, or materials programs, even though sand-pile research could impact these or many other types of applications, as shown in this paper?  It is necessary to stress that sponsorship of some unfettered research must be protected, for the strategic long-term benefits on global technology and applications!
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		Abstract (Phrases) (1)		# Records		1		particles		granular		results		system		experiments		granular materials		grains		flow		dynamics		motion		simulations		function		number		formation		segregation		Experimental results		transition		model		distribution		vibration		bed		convection		particle		time		sand		onset		density		amplitude		order		dependence		gravity		granular media		friction		velocity		Molecular dynamics		simulation		properties		presence		models		systems		phenomenon		collision		dissipation		result		collisions		case		walls		shape		frequency		repose		existence		mixture		avalanches		equations		energy		pile		terms		fluctuations		process		form		Numerical simulations		data		density waves		mechanism		Physics		powder		angle		parameters		acceleration		equation		range		Phenomena		response		region		regime		granular systems		compaction		origin		waves		granular temperature		power law		stress		evolution		free		heap		segregation phenomena		influence		granular flow		packing		velocity profiles		grain		plate		mixtures		stratification		experimental observations		theory		experimental data		sandpile		simple		values		coefficient		vibrations		role		steady		propagation		speed		pipe		power spectrum		regions		depth		pressure		two dimensions		Molecular dynamics simulations		mixing		absence		limit		law		force		surface flow		size segregation		interaction		instability		framework		width		geometry		duration		increase		basis		inelastic collisions		method		power spectra		alternating layers		one		rotation		view		Criticality		granular material		convection cells		characteristics		rheology		processes		magnitude		large grains		small grains		flows		forces		cell		addition		measurements		deviation		direction		materials		avalanche		hopper

		1		45		particles		45		10		5		8		8		7		8		6		4		7		11		2		4		2		2		2		2		4		5		3		6		3		7		2		2		2		3		3		5		3		3		3		3		3		4		5		4		2		5		1		1		2		3		5		3		2		2		3		2		6		2		2		1		2		4		3		2		2		4		2		1		1				1		1		2		6		1		1		1		1		1		2		1		4		1		1		2		1		2		1		1		1		1		2		2				2		1				1				1				1		1		1		1		2		1		4		2		1		1		2						1		1		1		1		3		2		3		4				1		3		1		3				1		2		1		2						2		5		1		1						1														3		3						2		3		2				2		2		2		1		1		1

		2		45		granular		10		45		5		4		8		4		8		8		4		6		3				4		5		1		4		3		4		3		2		2		3		2		4		6		5		3		2		2		5		3		1		1		2		6		2		3		3				1		2		1		7		1		6		2		4		2		1		3		2						3		7		2		1		2		2		4		1		1		4				3		1		3				1				3		2				2				1				1		2		1						3		5		3		1		3		1		4		4				5						3		1		3				3		1				3		1				4		1		5				1		1		3		4				1		2		1				1		1		1				3				1						1		1		2				2				1				1						4				3				1												1		2		2						1		2

		3		40		results		5		5		40		12		2		5		8		4		1		4		10		4		3		2		3		6		2		3		2		2		3		2		4		3		1		2		1		4		2		5		3		3		1		3		3		4		5		2		4		2		2				2		2		1		2				1				2		3				1		1		1		2		1		2		1		1		2		2		1				1		1		2		3				3		1		3		3		3				1		1		2				3		3				1		1				1		1								1								1		1		4		3				3		3		1		1		3		2		2				1		2		1		2		3		3				1		2		1				1		2		2						1		4								1										3		1		2						2				2										1		1				1				2		2		1		1

		4		39		system		8		4		12		39		4		1		9		2		9		6		10		3		6		3		2		1		4		1		3		2		3				5		2		1		1		4		2		5		3		2		2		5		3		3		2		3		3		1		5		4		1		3		3		1		1		3		2		1				2		2		2		3		1		1		3		1		1		1				1		1		1		1						3				2		2		1		1		1		3		4		1		4				1		3				3				2		1		2		2		2		2		1				1		2		1		2				1		2				5		1		3		4		2		1		1				3				1										2		4		1		1		1				1		1		2		1						1		1				1		1						1		3						2								2		2		1		2		1				1		2				1		1

		5		37		experiments		8		8		2		4		37		10		6		12		6		9		3		1		3		6		4		1		5		2		1		7		2		4		2		2		5		8		6		3		3		2		4		1		3				4		2				5		5		2		4		1		5		2		7		4		7		2		1		1		3		2		2		3		6		2		2		4		4				3		2		1		2		3		2		1		1						1		2		2		1		1		1				1		2		1				2		1				3				6		2		4		5				4		1		1		1		1				3		1				1		1		2		1		1				3		1		2				1				1		3		1		2		1				1		2				2		1		1		1				1												2		1				1		1		5		1		4		1		2		2		1		3		2		1		1		1				2		1		1		1

		6		37		granular materials		7		4		5		1		10		37		6		7		3		6		3		1		5		8		6		3		3		2		2		5		3		7		1		2		5		5		6		4		2		1		3		2		2		1		5		2		4		2		4		5		3		1		2		1		5		4		3		2				2		5						1		3		3				3		2				2				1		4				1		1		1		3				1		4		2				2		1		1				2		2				2				3		2				4		1		3		2		1		3								1		1		1								2		1		2				1		2		2		2		2				1		2		2		2				1						1		1		1						1				1		1		1		2						2				1		1		2		4		1		2				1						1		3				2								3		1		2

		7		37		grains		8		8		8		9		6		6		37		6		5		5		4		4		6		3		6		1		2		6		2						3				1		3		3		2		1		2		4		2		2		1		2		1		2				5		3		1		3		3		2		3		4		2				6				6		3		7		2		2		2		7		1		2		2				1				1		2						3		3								1		1		2		1						1		2		1		2		1		2		1		1						1		1				3		1		4		7		2				1		2		2						2		1		1		3		3				1		3		2		1		1		2				1		2				1		1		1		2		1												1		1						5		2		2										1						3		5		5		1		1		4				1						2		3		2

		8		34		flow		6		8		4		2		12		7		6		34		5		7		2		4		2		5		4		1		3		1				4		2		6		2		1		9		8		4		1		3		2		4		1		1		1		5				1		1		2				2		1		4		3		6		4		7		4		1		1		1		2		1		2		7				2		3		2		2		2		2		5		2		1		2				2						1		1		2		1		2		1						2		2				2		1		2		1				5		4		4		5		1		3		1		2		2		1				3		2				1								1		2		5		2		2				1				1		2		1		1								2		1		1				1		3				1				1				3		1		3		2						2		5		1		3				1		1		1		3		1		1				2				2		1		1		3

		9		33		dynamics		4		4		1		9		6		3		5		5		33		3		4		3		3		2		3				3		1		5		4		3		3		1		5		2		3		2		1		1		1		2		2		1		2		3						4		4		2		2		1		2		1		2				3		2		1				1		2		3				1				1		1		1		2		1		1		1		2		1				1		2						2				1		1		3		1		1		2		1				1		1		4				1		2		2		3		1		1								2								1		1				1				4		2		1		2												1				1				1		2				1		1				3		2		1										1						1				2		2		1		1		1		1		1				1		1		2		1				1								1						1

		10		33		motion		7		6		4		6		9		6		5		7		3		33		3		3		4		4		1		3		2		1				2		2		5		3		1		1		6		2		1		4				3		2		5		1		1		3		1		4				1		1		2						2		3		3		1		3				4				1		7		1						3		2		1		3		2		1		1		1		2				1		3		1		3		1						1		2		1		1		3		1				2		1		3		3				2		1						1		2		1				1		2				2		3				1				1		1								1		3				1				1				1		1		2						1				1				1		2				1		1				1		1				2		1		1				1		1		1						2						3		1		2				1		1				1				1

		11		28		simulations		11		3		10		10		3		3		4		2		4		3		28		2		2		1		4		5				5		3		2				1		4				2		2		4		2		1		1		3				5		2		8		5		5				4		4				1		3		1		3		1		2		2		1		3		4		1		2		2		2		4		2		2		2				1		1		2				1		1		3		2				1		1		1		1				3		1		1		3		1		1				1		2				1		2		2		2		1		2										2		2										3		1		1		4																1		1		1				1		2		1		2		1				1		1		1		1						1		2		1								1								1								1						1		2								2				1		1

		12		25		function		2				4		3		1		1		4		4		3		3		2		25		3		1		2		2		4		3		2		1		2		3		2		5				4		1				2		1		1		2		2		4		1		1				1		1		1		1		4		1		2		1		1		1		2		3								1				1				2		1				2		3		2														3		2		1				4		2						1		1				3		1		1		2		1						1				1				1				1		1				2		1		1		1		1		2				1		1				1						2		2		1						1				2		1						1		1				1				1		1		1												1		3						2						1				2										1		1		1				2		1		1		1

		13		21		number		4		4		3		6		3		5		6		2		3		4		2		3		21		1		1		1		3		2		3						2		2						1		3		1		2		1		2		2		2		2				1		1		2				1		1		3				2		1		1						1				1				1		1				2		1		1				2				1				1								3		2				1				1				1						1		1		2		3		1						1						1		1				1												2				2																				2										1														1						1				2		3														1		1														2						1		1						1								1		1

		14		20		formation		2		5		2		3		6		8		3		5		2		4		1		1		1		20		2		1		1		1				1		1		3		2		1		4		6		4		2		1				1		1				1		4		2				1		1		1				2		4				3		2		5		1		1		1		1		1						3				1		1		2		1		2		1		2		3		1		3		1		1								1								1		1		1		2						2				2		5				4		1		3		3		1		5				1								1										1						2		4		1		2		1				1		2				1												1		1								1		1						1		1		1		2								1		4		1		3		1																						1		1		1

		15		20		segregation		2		1		3		2		4		6		6		4		3		1		4		2		1		2		20				1		2		1		2		1		2		2		2		2		1		2		2				2		1		3				1						3		1		1		4		4		1		1				2		4		1		4				1		2		4		1		1		1		2		1		1		1		1		1		1				2				1				1		1						1				1		2		1		1				1		2				1		2		1		1		3		2		1						1				3		4		1		1				2										1		2				1				1		2								1		2		1		1		1				2																										1		2		2		1				3		1		1								2		1																		1

		16		19		Experimental results		2		4		6		1		1		3		1		1				3		5		2		1		1				19		1		2		1		1						1		2										1		1				1		1		3		2		2						1		1				1												1		1		1						2						1						1				1				1						1		2				3				2		2		2		1				1		2		1						1				1				1		1						1												1		2		1		1												1						1		3				2				1		1										1										1				1				1																																																		1

		17		19		transition		2		3		2		4		5		3		2		3		3		2				4		3		1		1		1		19				2		1		2		2		1		1				2		1				3		2		1				1		1								2		1		1		1		2		1		2				2		1		2		1						1		1				2				1		2								1				1		1						1		2		1		1		1		4		2		2								1		1		1		2		1				2																		1								1						1																				2										1						1				1		1				2				1		1						1														1				2		1		1		1		1		1														1		1

		18		18		model		4		4		3		1		2		2		6		1		1		1		5		3		2		1		2		2				18		4												1								1						1		1				2		3		3				1				1				2		1		1						1				1						2		1		2		3		1		2		1				2		1						1				1		1				1						2		3										1						1																				1		2		2		3				1		1		1		1				1		1				1								2								1										2		1																														1				1																				2						1

		19		18		distribution		5		3		2		3		1		2		2				5				3		2		3				1		1		2		4		18		1		3				2								1		1				1		1		1		1		1		2		2		3		1		2				1				1		2		1				1				1		1		1				2		1		1		4				1		2		1		1		2								1		2		1						1				1				1						1				1		4				2		1										1				1																		1												2												1																						1						1						2												1		2								1												1										1				2

		20		18		vibration		3		2		2		2		7		5				4		4		2		2		1				1		2		1		1				1		18		2		2				2		3		2		2		8		1		2		4		1				1		2		1		1		1						1				1		1		1		1		3				3				1				1		1		1				1		2		1				2				1						2		1				1				4		1		2		2				3		1		1				2				1										1				1		1												1				1				1		1		1				2		1		1				2		1		1		1				1		2		1		1		1				1		1				1																						1				1				1		2																				1				1		2						1

		21		18		bed		6		2		3		3		2		3				2		3		2				2				1		1				2				3		2		18		3		1		3				1		1		2		1		3		1						1		2		1										1		1				2										2		1				1						1												1		2								4						1		2		1		2		1		1						1						1						1				1		1												2		1				1												2						1								1						1						1																										1				1				1								1																										1				1		1

		22		18		convection		3		3		2				4		7		3		6		3		5		1		3		2		3		2				2						2		3		18				1		2		4				1		1		1		2		1				1		2		2																				2		3		1						3										1				2		1				3		1				3				2				1								3		1						1						1		1				2						1				1		1						1								2						1		1						1		1										1		1		2						1				2										2		1		1						1												1				1		1		1				2		2								1						1										1		1						1

		23		18		particle		7		2		4		5		2		1				2		1		3		4		2		2		2		2		1		1				2				1				18		1				1				1				1		2				3		2		1		3		4				1						3		1		3		1		1		1		1		2		2		2				1						2		1		1		1		1		1		2								1		3		4		1				1		3						1		1						1		2										1				1				1														1								1		3						1										1				1		1				1		1		2		1												1				1								1																				1				1										2						1								1

		24		17		time		2		4		3		2		2		2		1		1		5		1				5				1		2		2		1						2		3		1		1		17								1		1		1				1		1		3		1				1		2								1		1		1										1				1				1								2		1						1		1				1										1		1		2				1		2				1				1		2		3						1										1								1		1						1				1				1		1		1				2		3										1		2						1				3		1								1				1														1								1		1		1		1										1												1												1

		25		17		sand		2		6		1		1		5		5		3		9		2		1		2						4		2						1				3				2						17		5		3				1				2		1						4								1				1		1		4		1		6		2		5								1				1				5				2		2		1		1		1				2				2		2				1										1		2				2												2								2		4				4		4		2		3												1																		4		1		1		1		1				1				1		1						1		1		1		1														1		1		1				2								1		5				3												1										1		1				1

		26		17		onset		2		5		2		1		8		5		3		8		3		6		2		4		1		6		1				2						2		1		4		1				5		17		4								2		2						4						3						1				4				4		2		6		1		1				1				1				4				1		1						4				1		1				1						1														1						1						1				1						4				4		4				3						1						1										1								3		1		1				1				1				1										2				2						1																2		1						1		5		1		3														2				1						2

		27		17		density		3		3		1		4		6		6		2		4		2		2		4		1		3		4		2				1				1		2		1								3		4		17		1				1		1		1		1		2		4		1				1		2		4		3		1		3				3		1		3		3		1		1		1				1		2		3				1						1						1		1		1														1		1				1		1				2		1				1												4		1		4		5		1		3								1																1						3														2						1										1										1																1				1		3		1		3				1						1						1				1				1		1

		28		16		amplitude		3		2		4		2		3		4		1		1		1		1		2				1		2		2								1		8		2		1		1		1						1		16		2		2		1		1				2		1		2		2		1				1								1										4				1						1				1				1						1						1		1		2		1		1		3				2		2		1		2								1		1		3		1		1								1																				1								1		1		2				1		2		2										1						1				1																				1														1				1												1														1		1		1		1

		29		16		order		5		2		2		5		3		2		2		3		1		4		1		2		2		1				1		3		1				1		1		1				1		1						2		16		1		2		1		1		1				2		1				1		1		1		1				3				1																1								1		2				1		1				1		1										3						2		1		1		1		1				2		1		1		3				2				1				1		1		1										1								2				1		1		2				2		1								1		1														1						1				1		1				2				1				3																								2						2						2		1				1				1		1

		30		16		dependence		3		5		5		3		2		1		4		2		1				1		1		1				2		1		2				1		2		3		1		1		1						1		2		1		16		1				1		1		1						1		2				2		2		1		1		1						1						1		1						1		2								1				2				2		2		2				1				1		1				1		1		1		1								2								1		1																		1				1		1		2		1		1		1														1						1		2				1		1		1				2				1																																1														1		1												1

		31		16		gravity		3		3		3		2		4		3		2		4		2		3		3		1		2		1		1				1				1		4		1		2		2				2		2		1		1		2		1		16		3						1		3		2		2								2		2		2				1		1		1		2		2		1										1				2				2		2				1						1		2				2		1		1										3		3				1						2				1		1				2		1																1		1		1						1		3										1		1		1								1		1		1		2										1										1										1				1								1		1								1						1												1		1		1		2

		32		16		granular media		3		1		3		2		1		2		2		1		2		2				2		2		1		3		1				1		1		1				1				1		1		2		1		1		1				3		16								1		2		2		1		2		1										2		1						1		1				2								1		1				1		1										1		1																		1		5		1		1				2		1								1		1				1				2				2						1		2		1								2						1		1				1		1								2				1				1												2						1														1								1		1																												1		1

		33		16		friction		3		1		1		5		3		2		1		1		1		5		5		2		2						1		1		1		1								3		1						1				1		1						16				1		1		1						1				1		1		2		2		2		1		1				1		2						3		1		1		2				1						2		1		1		2		1		1		1						1		1						1		2						1		1		2		2		2								2				1								1				1		1						2				2				1		2		1		1						1				2								1				3		1																1								1						1																								2		2						1

		34		16		velocity		3		2		3		3				1		2		1		2		1		2		4		2		1		1		3		1				1		1		1		1		2		3						2		2		1		1								16						2		1		1						2		1		4		1		1				2				1		2		1		1								1		2		2				1		2												1		2		2		1		1		1		2				1								3												1								1								1				1		2				1		1		3		2		1		1		1		1				1				4		2		1								1				1										2				1		1						1						1		1				1				1										1																						1

		35		15		Molecular dynamics		4		6		3		3		4		5		1		5		3		1		8		1				4				2				2		2		2		2		2		1		1		4		4		4		1				1		1				1				15		4		1						1						4				4		1		4		1		1		3		1				1		1		5		2		1												1		1				1		3										1		1										2										2				1				4				4		4				3								1										1						3						3		1				1														1		1				2				1																																5				3																				1						1

		36		15		simulation		5		2		4		2		2		2		2						3		5		1		1		2				2				3		2		1		1		2		3								1		2		2				3		1		1				4		15						1		1		1		1		2		2								3		2		3								1				3						1		1		1										2		3		2		1		1				2		1				1				1		2										1				2								1														2								1				1				1																						1		1										1		1												1				1		1						1														1		1								1				1				2						1

		37		15		properties		4		3		5		3				4				1				1		5				1				3						3		3		1						4		1								2		1				2		2		1		2		1				15		1				1				1								1		1						1		2		1		1				1		2		1		2		1				1		1										1		2						1								1		2										1										2		1		1																		2								3		1		1		2		1		1																										2				1								1																		1				1						1														1						1								1

		38		14		presence		2		3		2		3		5		2		5		1		4		4				1		2		1		1				2				1		1								2				3		1		1				1		2		2				1						1		14		1				1								1				1		2						1		1		1		2		1														1				1				1				1						1								1				1		1														1																		1						1		2		2		1				3						1								1						1				1		1		1												2										1				1												2								1		1				1		1		1						1		1						1		1				1

		39		14		models		5				4		1		5		4		3		2		4				4		1				1		1		1		1		1		2								1				1				2				1		2				1				1				1				1		14		1				2		1		1		2				1		1						1				2				2				1				3		1				1		1																		1		3				2																		1				1		1		1						1				1										3														1		1						2		1				2		1		1		1						1				1		1				2												2										1												1		1										1				1						1		1		1		1

		40		13		systems		1		1		2		5		2		5		1				2		1		4		1		1		1		4		1		1																				4		1		1						2		1				1		1		1				1		13		2		1						1		3				1						3						1						1												1		1		1								1				1				1				1		1		1		2		1				1								1																						1														1				1		1						1										3						2																				1		1														1		1		1																1

		41		13		phenomenon		1		2		2		4		4		3		3		2		2		1				1		1				4				1		1		1		1		1								1		1		3				1		2				1								1				1				2		13				1				1		2		1		1		1		1				1		1												1				2						2								1				2				1						1												1						1		1		1						1				2						1								1				1																												1				1		2										1								1																		1				1												1		1								2				1						1

		42		13		collision		2		1				1		1		1		3		1		1		2		1		4		3		2		1		1		2								1				3		1		1				1				1		2		2				1		2				1		1				2		1				13		1				2		2		1		1		3		1				1										1				1		2		1		1								1				1		2								2				1		1		2						1										2				1		1								2				1				1		1								1										1																				3				1						1										2		3										1		1																																								1

		43		13		dissipation		3		7		2		3		5		2		2		4		2				3		1				4		1				1		2		1		1						1		1		4		4		3						1		2				1		1		4		2						1				1		1		13		1		7				5		2				1		1								6				2		1		1								2								1						2								1				1																		1				4		1		4		4				3		1		1												1								1						4				1						1								1		1						1				1		1												1				1														4				3

		44		13		result		5		1		2		3		2		1		3		3		1				1		2		2								2		1		2		1		2				3		1		1						1		3		1		2				2		4				2						1								1		13		1		1				2		1		1		1		1				1				3						1		1				1		1								1		1				2		1		1		1		1								1				3				1														1		1						1		1														3				1								1						1		1		1				2		1								1		1						1		1										1		1		1		1																		1		1		1		1		1		1		1				1				2				1		1

		45		13		collisions		3		6		1		1		7		5		4		6		2		2		3		1		1		3		2						1		1		1						1				6		4		3						1						2		1		4						1		2		1		1		2		7		1		13		1		4		1						2						2		7				1				2						1		1		1		1																		1								1				1						1								4				4		4				3		2		1				1						1								1								3				1				1		1								1		1						1				1		1								1				2								1				1				1		4				3										1		1						1						1

		46		13		case		2		2		2		1		4		4		2		4				3		1		1		1		2		4				2						1				2		1				2		2		1				1				1		2		2		1		1				1						3		2		2				1		1		13		2		1		1		1		2		1										1		2		1				1						2				1				1		1				1						1		1		2												2		1				1				1														1						1		1						1										1				1		1		1						2		2		1				2						2		1						1		1						1				1				1		3		1		1				2		2																		1												1

		47		13		walls		2		4				3		7		3				7		3		3		2		1				5		1				1				1		3				3		1				5		6		3								1		1		1				4				1		1		1				1		1		5				4		2		13		2						1								4				2		1						1		1		2		1				1				1										1				1		2												1										4		1		4		4				3						1						1						1												4		2		1				1				2				1				1						2				1				1		1												1				1								2		5				4		1												1								2

		48		13		shape		3		2		1		2		2		2		6		4		2		1		2		2				1		4		1		2		1								1		1						1		3						1		1				1		2		1		3				2		1		1		1		1		2		2		1		1		2		13				4				3				1		1		3						1										1						3		1								1		1		1		2						1										1				2								1		2						2		4								1																1				1		1				1				1		1		1		1						1		1																								2		1				1				2												2		2				1		2								1				1

		49		12		frequency		2		1				1		1						1		1		3		1		3		1		1				1		1				1		3		2				2		1				1		1		4						2								1		2										1		3				1				1						12						1				1												1		1		1		1						1		1				3				3						1						1		1				1		1								2		1												1								2										1						1				1		1		1												1				2																1				1		1						1						1				1																												1		1		1

		50		12		repose		6		3		2				1		2		6		1						3						1		1		1				1		1				1				2								1								2		1		1		1		3		3		1								1		1		1		1				1				4				12				4		2						5						1																8										2		1																1				1				1								1				1				1		3						1																		1				1										1				2						1																												4		1																				3		3				1		1		1										3

		51		12		existence		2		2		3		2		3		5		3		1		1		4		4				1		1		2								1		1				3		2		1		1		1		1		1				1		1		1		2		2		1				2		1		1		3						1		1		2		2		1								12						2				1				2		1				1				2		1				1				1						1										2						1		1				1										2																				1		1						2		1		1		1		1						1		2		1				1		2				1				1						1						1				1						1		1								2								2		2								1						1								1										1

		52		12		mixture		2						2		2				7		2		2				1						1		4				1								1																		1								1						1		1						1		1				1				1				3		1		4				12		1		2				4						1		1								2						1		1		1								1				1						1														1		2				1										2		6								1												1				1																		1		1						2		1																				1				6		1																1				6		6						3												2

		53		12		avalanches		1				1		2		2				2		1		3		1		2		1		1				1		2		1		2		2		1						1		1		1		1		1										2				1		1				1		1		2				1																		2				1		12						1		1				1						1						1				1										1				1		2												2												1				1				1				1		1						1		2														1						1														1		1				1		2								1																		1								1						1								1		1																		2

		54		12		equations		2		3		1		3		3		1		2		2				7		2				1				1						1		1		1														2		1		1								3				1		1				2				1								1		2						1		1				2		2				12		1		1						1		2				1		1				1																										2		2		1						2		2						1										1		2		1				2				1		2		1						1		1										1				1												1				1		1																								1		1				2												1				1		1		2				1				1		1

		55		12		energy		4		7		1		1		6		3		2		7		1		1		2		1				3		1				2		2		1		1		1								5		4		3						1						1				5				1		1		2								6				7				4		1												1		12				1		1		2						1		1				1		2														1		1												1						1								3				4		4				3		2		1				1						2																3		1		1				1		1						1										1				2														2																		4				3		1								1		1						1						1

		56		12		pile		3		2		2		1		2		3		7								4				2				2		1				3		4						1		2										1				2		1				1				2		3		2														3								3				5		1		4		1		1				12				2						2												3		1								1												1				1						1												1								2		2		1																		1																						2								1		1																								3								2														4		3				3		2												2

		57		11		terms		2		1		1		3		2				1		2		1				2		2		1		1		1				1		1				1						1		2		2		1		1										1		2		1		1				1				1		1				1		2				1		1		2												1				1				11				1		1						1										1										1				1		2		1				1						2														1		1												1				2						1						1										1				1										1		1						1				1		1										1												1				1				1								1																				1

		58		11		fluctuations		2		2		2		1		4		3		2		3		1		3		2		1		1		1		1				2		2		1		2				2		1		1		2		1				1		1				2		1				2						2												1						2		1								2								1		2				11						4								1		1				1				1		1						2				1						1		1				2										1		1						1								1						1				1		1						1		1						1		1				1				1				1		1				1		1				1								1																2						1		1		1				1				1						1		3																1

		59		11		process		4		2		1		1		4		2		2		2		1		2		2						2		1		1				1		2		1				1		1				1								2								1		2				1		1				3				1		1		1		1		2		1				1				1		1		1		1		1		2				1				11		1				1				1		1														1		1												1		1				1		1		1		1																1		1				1						1														1								1		1		1																				1		1										1		1						1		1																								1						1		1		1		1		1		2

		60		11		form		2		4		1		1								2		2		1				2		2		1		1								1								1				1				1						1		2		1								1						1						2				1										1						1				2						1				1		11		1				2		1										1																1		1		1						1		1		1								1																1																						2																		1				1						1												1		1						2																				1		1																		1		2				2

		61		11		Numerical simulations		1		1		2				3		2		1		2		1		3		1		3				2		1		1				2		1		2		1		3		1		1		1		4				1		1				2		1				1				1		1								2		1								1		1				1				1										2				4				1		11										1						1		1								1				1				1				1				1		1								1																1		1				2				1						1				1						1		1				1				1				1		2																																		1						1		1		1																2				1

		62		11		data		1		1		2		1		2						2		1		2		1		2		1		1		1				1		1		2				2		1		2		1										1		2						2		2						1		1		1						1				1		1				1				1								1		1		1								1						11						1		1								1						1		1						1						2		1		2		1				1				1										1		1						1						2		3		1		1																1		2																				1												1								1																1		1										1								1				1

		63		10		density waves				4		1		1		1		1		1		5		1		1		2						2				1								1										2		1		1								1				1				1								1		1						2		1		1				2				1				2						1		1				1						2						10																						1										1				1						1								2		1		1		1								1																						1		4		1		1		1				1		2								1						1		1		1										1								3												1		1														1																		4

		64		10		mechanism		1						1		2		4		2		2		2		1						1		3		2				1										3				1				1		1		1		1		2						1				1						1				1		2								1		2		1		1						1		2														1		1								10		2						1						1								1								2						1						2														1				2		1						1		1																						1												1		1		1				1												1		1						1				1						1				1		1								1		1		2						1

		65		10		Physics		1		3		1		1		3						1		1		1		1						1						1		1														2				1		1		1		2						2														1										1																1		1		1						1		1						1				2		10												1						1								1		1		1				1		1		1				1														1						1						2																								1						1								1		2														1																																						1								1		1

		66		10		powder		2		1		1				2		1				2				2		1						3		1		1						1		2		4		2		1				2		1				2				2		1		1		1				1		2				1								1								1		1				1				1								2						1						1		1								10				1								1								2		1										1						1				1										1						1						1		1																		2		1						1		1				2												1		2										1				2								1		1						1		1						1

		67		10		angle		6		3		2				1		1		3				1				3						1				2				1		2		1						3										1						2		1		1				3		3		1												1		1								3		1		8				1		1						3																						10								1		1		1																1				1				2								1				1						1						1																		1				1										1				1						1																												1						1																1		1				1														1

		68		10		parameters		1				3		3		1		1		3		2		2		1		2				3		1		1				1		1		1						1		4				1						1				1						1		1				2		2		1						1		1				1				1		1		1						1		1								1		1		1												1				1				10						1		1						3		1										1								1												1						1								1		1				2						1																								1																		1																		1														1				1		1

		69		10		acceleration		1		1								3								3				3		2				1		3		2						1		1				1		1				1				3						2						2				1								1				2								1						3						1																1		1																10				1		1		1														1								1		1		2																				2																												2												1				1												1						1																																																		1

		70		10		equation		1				3		2												1		1		2										1		1						2						1										3		1		1						2				1										2				2		2																												1						1		1																10						1		1				1								2														1								1				1														1		2																				1										1																												1																				1																2

		71		10		range		1		3		1		2		1		1				1		2		3		1		1		1						2		1				1		4		1				1		2								2				1		1				1		1						1		1				1								1				1						3				1														1												1		1				1		1		1				10						1						1																1																												1				2				1		2				1				1												2								1		1										1		1																				1		1																								1						1						1

		72		10		Phenomena		1		2		3		1		2		4		1		1				1		1						1		1		2		1						1		2		3		3								1		2										1		1		1		2						1				1						1								1				2						1						1						1														1		1		1		1						10																																		1																																										1										1						1																														1																1										1				2		1

		73		10		response		2				3		1		2		2		1		2		1				1		4		1						2		4		2		1		2		1		1				1		1				1		1		2		1								1		1		1						3		1				2				1						1		1				1				1						1				1				1						1										1				1		1						10		1												1														1		1												1								1						1		1														1		1		1																																1										1				1						1								1				1		1														2

		74		10		region		1		2		3		1		1				2		1		1						2						1		1		2		3				2		1						2		2						2		1		1								2																		1		1		1		1				1		1								1				1						2						1		1		1				1										1		1				1		10												2		1																								1		1												1		1								1				1		1		1				2										1						2				1						1																		1

		75		10		regime		4						3		1		2		1		2		3		1		3				1				2				2				1								1								1				1		1						1						1		1		1		2		1		1		1								1		1		2								1		2								1														1								3														10		1						1				1								1						1												1								2				1		1								1																		1				1				1														1						2		1		1		1																				1		1		1		1		2

		76		10		granular systems		1		1		1		4		1		1				1		1		2		1						1		1		1								3				1		1		1		2		1		1				1		1		3		1		2		1						2						1				1		1						2		2								2												2		1						1										2				1				1										1		10		1										1								2		1				1				1														1						1				1		1								1		2								1				1				1												2																				1								1		1

		77		10		compaction		1				1		1				1						1		1		1		1				1		1		2								1		1																1				3		5								1				1				1				2														1																1						1				1								1										1										1		10		1														2		1						1						2								1		1										3				1								1																														2								2

		78		9		origin		2		1		2		4		1				1				2		1		3		1		1		1				1						1		1								1						2		1								1						2		2				1				2								1		1						1		1						1				2				1								1		1								1																								1		9				1										1																1		1				1				1				1								1				1																										1		1														1										1																						1		1						1						1

		79		9		waves		1		2						2		2		2		2		1		3		1				1		2		1				1		1								1		1		2				1		1		1		2				1		1		1														1																						1						2						1		1		1		1						1		2		1																				1								9						3												2								2		1																																				1												1																1		1				1				1		1																						1						3														1				1

		80		9		granular temperature		2		1		3		1		1		2		1		2				1		1		3		2				2				1				1		2		1		1		2		3								3		1		2						1		3																1				3		1								1				1						1		1		1				1		1				1		2						1								1		2						1		2								1				9						1																				1						1						1		2		2								1		1										3						1				2																																																										1								2

		81		9		power law		1				3		3						2				1						1		3						1		1				4																1		1		1						2		2								1						1		1																1		1						2																		1		1								1		1												1		1												9																1				1												1																1		1		1		2										1																										1																																																						1

		82		9		stress		1								2		2		1		2		1		2		1		1		1		2		1				2		1				1				2						2		1				1		3				2		1		2																						1				2		1								1												2		2		1		1		1		2				1		1		1																				1						3						9										1		1																				1				1																1		1				1				1				1																						1				1				1		1				1								1		1								1						1														1				1

		83		9		evolution		1		3		1		3		1				2		1		4		1		2		2						2		1		1				2				1						1																		2				2		1																		1		1				1				1								2		1		1						1		1		1		1						1				1																										1						9		1						1												1						1		1				1				1						1														1												1										1												1												1						1																1								1

		84		9		free		1		5		1						3		1		2				3				1				2		1								1														1						2		1		1																1				1																										2										1		1						1				1								1																												1		9		1												1																1														1						1		1				1		1		1														1		1																																																								2				1				1

		85		9		heap		2		3				2		3		2		1		1		1		3		1				1		5		1		1		2								1		1		1														1		1								1		2				1				1		1		2		1						1				2		2		1				1														1						1				2				1		2		1		1				1								1				2		1												1		9														2				1								1																																				1																1						2																																1		1

		86		9		segregation phenomena		2		1		1		1										2				2								3		1										1								2						1		1						1				1						2				1				1																1						2																										1								2														2		1																		9				1		1				1				1																				2		1																														2								3																						1

		87		9		influence				3		1		2		6		4				5		2		2		2		1				4		2										1				1		1				4		4		4								2		1		2				4				1				1						1		4				4		1		4								2				1		1		3						1						1		1								1								1						1						1												1		1								9		1		3		3				3												1						1				1		1						3		1		1								1				1		1		1																																2								1		4		1		3

		88		8		granular flow		2		1				2		2		1		1		4		3		1		2				1		1		1														1				1						1				1				1												1				1						1		1								1										1												1				1						2																				1				1								2						1								1		1		8				1												1																		1				2																								1										1		1												3																						1						2										1								2

		89		8		packing		1		4				2		4		3		1		4		1				1		1		1		3				1						1		1						1				4		4		4				1						1		1				4		1										1				4		1		4				4		1				1						1				4		1		1												1								1										1								1		1								1										1		3				8		4		1		3																														3																1										1				1		2																														4				3												1														1

		90		8		velocity profiles				4				2		5		2				5		1				2						3												1										4		4		5				1										1		4																4		1		4				4		2														4				1												1																																																3		1		4		8				3								1														1								3																										1				1				2																						1				1		4				3										1										1

		91		8		grain		1				1		1				1		3		1				1				1		1		1		1								1						1						2				1										2														1				2																		1						1										1										1								1		1				1												1										1						1				1						1				8																														1						1		1				2		1										1						1																																																		1								1						1		1

		92		8		plate				5						4		3		1		3				2								5								1						2						1		3		3		3																3														2		3				3				3				1										1		3														1				1				1																						2				2												2				3				3		3				8						1																								3																																								2						1																3				3

		93		8		mixtures		1						1		1				4		1				1				1						3						2						1						1																2		1												1								1		1		2						2				1				2		1		2		2		2						1						1						1										1								1								1		1		1						1						1														8		4		1		1						1																				1				1								1								1		1						1																		2																						2		2		1				1				1								1

		94		8		stratification								2		1				7		2		2						1				1		4				1		2																								1								1								1						1		1		1		1		1		1				4				3				6		1		1		1		2						1										2						1		1										1		1		1						1														1																4		8		1						1																1						1												1		1						1		1																								5		1																				4		5						2												2

		95		8		experimental observations		1		3		1		1		1				2		2				1		2								1		1				3						1		2								1						1								1																												1																		1				1						1				1		1				1																																																				1		1		1		8								1						1		1				1																				1						1				1										1																																										1						1

		96		8		theory		1		1		1		2		1		1				1				2		2		2						1		2								1						1		1						1		1				1		1		1		1		1		1		2								1				1						1								2										2		1				1				1		1		1		1						1								2																1		1				1						1										1				1						1						8						1										1												1		1		1								1																1																																										1								1		2

		97		8		experimental data		1		3		4						1		1										1		2						1				1																								1		1		2				2						2		1								1								1								1		1				1																												1																				1								1				1																												8								1		1												2								1		1																										1				1																																										1

		98		8		sandpile		1				3		1		3		1		2		3		1		2				1				1		2		1		1		1				1				1				1		1		1								2		1		1												2		3				1										1		1		1						1		1		2		1						2		1						2						1				1				1										1				2		1				1								1						1				1														1								8				1										1						1		2								1				2		2								1						1																				1		1		1		1		1		1										1		1

		99		8		simple		2		3				2		1				2		2		1		3				1		2										1								1														2		1						2		1								2														1																		2		2								1						2				1		2		1				1						1																		1						1		1																		1				1		1						8						2		1				1								1		1		1		1						1						2								1														1										1		1																				1								2

		100		8		values		1		1		3																		1												1		1		1						1		1								1				1								1				1				1						1				1																						1								1						1		3																1								1		1						1				2				1																																1				8										1		1										1										1				1						1														1						1								1												1								1

		101		8		coefficient		4				3		5		1						1		1		1		3		2										1						1		2				3		1								1		1		1		1				2		3		1				3										1				3				1		1				1				2												1		1								1												2				2		2				1		1		1		1								2						1								1																				1								8						2														1						1						2																1																																																1				1

		102		8		vibrations		2		3		1		1		1		2		2								1														1				1				1				1								2		1				3		2				2				1		1		3																										1																						1																						1								3																																				1				1				2						8		1				2										1																1																																																1														1

		103		8		role		1		1		1		3		2		1		1				4		1		1		1				1		1						1								1								1						2								1		1						1						1								1		1												1						1														1																				1										1																				2		1						1										1								1						1		8		1		1																										1		1								1		1																		1		1				1																		1								1

		104		8		steady		1				3		4		1		2		1				2		1		4		1						2		1								2		1				1		2						1		1										2		1		3		1		2												1												1				1		1				1				1		1		1																				1						2										1		1		1										1						1		1																		1										2				1		8								1																		2				1												1																		1																		1														1

		105		7		propagation		2		4		2		2		1				3		1		1																		1				1								3								2		2						1		1		1						1		1		1		1																						1				1										1						1																										1		1										1		1														1														1						1		1		1				2		1				7		2										2										1				1																																																1														1

		106		7		speed				1		2		1				1		3		2		2						1				2		1								2		1																2		1						1		1		1						1				1		1				1								1				1		1		1				1														1								1								1								1														1				1		1						1														1						1												1										2		7						1		1		1		1		1																1						1																1		1				1																																				1		1

		107		7		pipe				5				1		3		2				5												4				1																		4		3		3								1								3																4		1		3				4				1												3										2						4																						1														1												3		2		3		3				3																														7		1																																														3														3				3																												2

		108		7		power spectrum		1				1				1		2		1		2				1								1		1		3								2		1		1						1		1								1		1		1				1		1																						1		2		1		1		1		1				1				1						1						1				1						2		1								1						1				1		1								2		1										1																				2		1												1						1		7		1				1				3				1																																				1								1		1

		109		7		regions		1		1		2		3		2		2		3		2				3				2		2		2		2						2				1				1		1				1		1										1		1		1										1		2		1						1				1		1		1		1						2						1		1				1		1						1				1						1														1		1				2												1				1						1								1				1		1								2		1														1				1		7		1				1		2				1												1																								1		1		1				1		1																1																1

		110		7		depth		1		1		1						2		2										2				1				2								1				2				1		1								1										4		1								1										1				1										1																1						1		1		1										2						1		1																						1														1										1						1						1								1						1		7				1		1										1				1		1																																		1								1																		1						1

		111		7		pressure		1		3		2		1		1				1		1				1				1										2						1		1				1		2		1		1				1		1		1						2		2																				1		1				1		1												1		1				1		1		1				1		2						1										1						1		2										1		3				1		1																				1						1						1		1		1								2		1				1						7				1						1																																																										1								1

		112		7		two dimensions		3		4		3						1		1				1				1						1				1						1								1														2								1								1		2								1		1		1												1								1								1								1						1																																				1														2										1		1				1														1						1		1				7		1				2												1		1		1												3																																										1								1

		113		7		Molecular dynamics simulations		2				3				1		2		2		1				1		1						2		1		1				1				1				1						1		1										1		2														1														2		2		1				1		2														1						1				2						1		1																		1										1		1				1						1								1												1		1																1				3		2		1		1		1		7				1				1								1																								1								2		1																																2

		114		7		mixing		3		1						3		2				2		1				1		1		1				2										2		1				1		1						2		1				1		1														1		1		3		1						2				2				1		1																																1												2								1										1								1																																		1																										7																																																																				1		1		1		1						1

		115		7		absence		4		2		1				1		2		1		1				1								1		1										1				2		1				1		1								1		1		1		1						1				1		1										1				1		1		1				2		1		1		1				1		2				1						1										2		1										1								1												1										1				1								1		1		1						2		1																		1		1						2		1				7										2				1						1								2						1		1								1		1										1		1				1														1

		116		7		limit				1		2		2		2				2		1		1		1		1		2						1				1						1						2		3		1						1				1		2						1				1				1						1		3		1				1						1		2						1		1								1		1				1		2						1								1		1		1								1		1										2										1				1														1				1				2				1										1												1										7														1																										1														1		1

		117		7		law		1				1		4		1		1						2		2		2		1						1										1						1		1						1										1		3				1										2		2				1				1		2		1								1						1						1												1		1																								1						1								1								1																												2						2																		1								7																																				1				1																1

		118		7		force		3		1				1						1								1										1				2																						1		2						1		1		1								1						1																1						1										1				1								1		1				1				1				1		1						1																																1								1								2		1				1		1				1										1																7																				1																										1								1		1						1

		119		7		surface flow		1		1		1		1		1				1				1				2								2				1		1				1										1																								2														1								1								2		2		1				1				1														2												1						2								1																2				1										1		1																		1		1																														7		1																								1				1																		1		1						1

		120		7		size segregation		3		1		2		1		2		1		1		2		1		1		1		1																1				2						1		2								1										2								1								1		1		1		2		2		1						1		1				1		1		1		1												1		1																												1																						1		1						1		1		1						1																								1										2								1		7				1				1		3														1				1								2						1				1		1						3

		121		7		interaction						2						1		2		1								1		1		1						1										1				1		1								1				1										1		1				1						1								1																								1				1				1		1						1																1																				1														1																		1												1						1		1				1		1																7		1								1														1		1																																		1		1				1

		122		7		instability		1		3				1		2		1		1		1		3		1		1						1						1						1				1						1		2		1																1		1				2						1				1				1				1																2				1				1								1						2																																		1		1										1		1																		1																										1						1										1		1		7														1										1								1		2																						1				1

		123		7		framework		2						1		1								2				1		1								1						1								1		1										1						2				2										2								1		1		1												1				1								1				1																																		2		2																		3						2								1										1										1																		1								1														7												1														1

		124		6		width		1		1		1		2		1						1		1		1		1				1								2																								1																														1				1		1				1																																								1				1						1																						1						1				2												1														1						1																												1								6		1																																1								1				1						1

		125		6		geometry		2				4		1		1		1				3				2		1		1								1												1		1						1																1						1																		1		1								1														1																				1						1								1								1																		1														1												1						1																						1										3								1		6												1						1														1								1				2

		126		6		duration																								1		2		1						1				1																		1		2				1		1		1		1														1		2														1																														1		1																												1				1		1																														1																																																1										6

		127		6		increase				1						1		1				1				1				1		3		1				1		1								1												1																						1				1				3						1								1																						1				1		1		1				1						1								1								2		1														2														2																																																																						6																														1

		128		6		basis		2		1				1				1		1						1		1																																				1														1								1												1										1												1				1		1																														2								1						1		1																												1						1																																				1																				6				1																						1		1						1														1

		129		6		inelastic collisions		5		2		1		1				1		1		1		1				2																2				1				1				1																		1								1		2								1		1		2												1								2								1														2																		1																																																1																										3						2														1		1												6																																		1												1

		130		6		method		1										2								1		1						1						1														1		1								3								1						1																1				1						1						1																								1												1										1								1						1																				1																																																																								1				6																								1

		131		6		power spectra		1		2				1								3				1								1														1		1						1												1										1														1		1						1																										2				1		3																								1								1						1												3																								1														3																																				1												6																												1										1								2

		132		6		alternating layers								1						5		1		1										1		1																																						1																1				1				1				2				4				6		1		1				3						1										1						1												1										1																														2		5																								1																		1								1		1																								6		1																				4		5						3												2

		133		6		one				1						2		2		2		3				2				1				2		2										1				1						2		2				1						1		1		1		1																1						1		3		1		1		1		1		2		1				1								2		1				1										1												1				1				1												1										2														1								1										1						1				1		1								1				1												1																						1		6								1		1																				1		2								1

		134		6		rotation		1				3				1				2		2		2		1		1		3		1				2						1								1				1				1																				1		1				1														1																						1																		1				1										1																				1						1																								1		1								1		1										1																				1		1		1		1						1																		6						1																				1

		135		6		view				1		1		1				1						2		1						1				1								1		1		1		1				1						1		1												1								2				1		1								1		1				1		1										2																				1						1								1																																						1																1		1		1												1						1																1																																				6				2

		136		6		Criticality						2		3		1		1						1																		1		2										1												1														1						1																										1						2		1		1						1																				1																																																						1										1																										1														1																										6						2														1

		137		6		granular material										1		2				2		1		1				2				1		3				1						1				2				1		1		1		1								1		1				1												1		1								1		2		2		2						2														1						1				1		1				1														1						1												1		1								1						1																1																				1		1								2				1				1																																1		1		2				6		1																										1						1

		138		6		convection cells				4						5		4				5		1		1		1						4		1										2				2						5		5		3								1		1						5																4				4		2		5								2								4				1		1						1				1		1				1																				1												1										4				4		4				3												1																		3		1		1		1						1				1										2				1																						1								1		6				3

		139		6		characteristics						2		2		1		1		1		1		1		1								1		1				2												1						1		1																				1		1																														1																		1																																																		1																																																																						2																												2						6		1																								1

		140		6		rheology				3						4		2				3		1						1				3						1				1												3		3		3																3						1		1								3				3				4																3						1								1																1																																		3				3		3				3																														3																																																														3		1		6																						1

		141		6		processes		3				2				1																		1						1												1										1																1						1										1						1										1				1		1										1												1				1								1		1				1																																																		1																																				1				1								1		1						1																										6								1				1								1				1

		142		6		magnitude		3		1						2		1		3		1		1		2		1		2		2								1										1				1						1				2				1						1				1				1												1														1												1		1				1								1																						1								1						1												1																												1						1										1																																		1		1				1																								6						1																		1

		143		6		large grains								2		2				5		1		1												2				1																										1																1						1						1								2				3				6		1		1				4																1						1		1										1				1						1														1																2		4								1												1																						1		1						1		1																								4																						6		5						2												1

		144		6		small grains								2		1				5		1		2												1				1																										1																1						1						1								2				3				6		1		1				3																2						1		1										1				1						1														1																2		5								1																																		1		1						1		1																								5																						5		6						3												1

		145		6		flows		2						1		3		1		1		3		1		3		1				1																		1										1				2				1				2														1								1		1												1						2		1						1		1						1		1				1																				2								3		1				1		1										2				1						1						1						1		1						1																1												1		1												1		1						1						1																				1		1						6								1										1

		146		6		forces		3				1		2		2		3		1		1				1		2				1										2		1								2				1																2						1		1				1										1		1						1				1										1		3				3						2												1										1																																		1				1								1																												1												1						1																						1														1																				6												1

		147		6		cell		2				1		1		1				4		1		1		2				1																												2																								1												1				1		1		2				1				3				1				2																1																												1																														1		2																																																		1		3								1		2														3				1														1				2		3						6

		148		6		addition				1						1		2												1																1		1						1						1		1		2														1				1		1				2																		1																		1				1																		2		1		2																																																																																				1																																						1																														6		1								1		1

		149		6		measurements		2		2		1		1		1				1		2				1				1		1										1										1						1				1		1								1								1														1		1								1				1						1		1								1						1						1														1																2						1																				1				1		1		1				2				1		1		1				1												1						1								1																														2																								1						1		6

		150		6		deviation		2		2				2												1		2																		1		1		1										1		1				1										1		2										1																1										1										1												1																										1												2								1				1		1										2																1																1				1																1				1														1																																						6

		151		6		direction		2				2				2						2		1						2										1				1		2		1		1						1						1		1				1														1		1										2						2		1		1																				1		1				1																		1				2																																																								1																		1								1														1																																1						1		1																				6		1		1
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		Abstract (Phrases) (1)		# Records		CL3		CL4		CL5		CL6		CL7		CL8		CL9		CL10		CL11		CL12		CL13		CL14		CL15				particles		granular		results		system		experiments		granular materials		grains		flow		dynamics		motion		simulations		function		number		formation		segregation		Experimental results		transition		model		distribution		vibration		bed		convection		particle		time		sand		onset		density		amplitude		order		dependence		gravity		granular media		friction		velocity		Molecular dynamics		simulation		properties		presence		models		systems		phenomenon		collision		dissipation		result		collisions		case		walls		shape		frequency		repose		existence		mixture		avalanches		equations		energy		pile		terms		fluctuations		process		form		Numerical simulations		data		density waves		mechanism		Physics		powder		angle		parameters		acceleration		equation		range		Phenomena		response		region		regime		granular systems		compaction		origin		waves		granular temperature		power law		stress		evolution		free		heap		segregation phenomena		influence		granular flow		packing		velocity profiles		grain		plate		mixtures		stratification		experimental observations		theory		experimental data		sandpile		simple		values		coefficient		vibrations		role		steady		propagation		speed		pipe		power spectrum		regions		depth		pressure		two dimensions		Molecular dynamics simulations		mixing		absence		limit		law		force		surface flow		size segregation		interaction		instability		framework		width		geometry		duration		increase		basis		inelastic collisions		method		power spectra		alternating layers		one		rotation		view		Criticality		granular material		convection cells		characteristics		rheology		processes		magnitude		large grains		small grains		flows		forces		cell		addition		measurements		deviation		direction		materials		avalanche		hopper

		1		45		1		1		1		1		1		1		1		1		1		1		1		1		1		particles		1		0.049382716		0.0138888889		0.0364672365		0.0384384384		0.0294294294		0.0384384384		0.0235294118		0.0107744108		0.032996633		0.096031746		0.0035555556		0.0169312169		0.0044444444		0.0044444444		0.0046783626		0.0046783626		0.0197530864		0.0308641975		0.0111111111		0.0444444444		0.0111111111		0.0604938272		0.0052287582		0.0052287582		0.0052287582		0.0117647059		0.0125		0.0347222222		0.0125		0.0125		0.0125		0.0125		0.0125		0.0237037037		0.037037037		0.0237037037		0.0063492063		0.0396825397		0.0017094017		0.0017094017		0.0068376068		0.0153846154		0.0427350427		0.0153846154		0.0068376068		0.0068376068		0.0153846154		0.0074074074		0.0666666667		0.0074074074		0.0074074074		0.0018518519		0.0074074074		0.0296296296		0.0166666667		0.0080808081		0.0080808081		0.0323232323		0.0080808081		0.002020202		0.002020202		0		0.0022222222		0.0022222222		0.0088888889		0.08		0.0022222222		0.0022222222		0.0022222222		0.0022222222		0.0022222222		0.0088888889		0.0022222222		0.0355555556		0.0022222222		0.0022222222		0.0098765432		0.0024691358		0.0098765432		0.0024691358		0.0024691358		0.0024691358		0.0024691358		0.0098765432		0.0098765432		0		0.0111111111		0.0027777778		0		0.0027777778		0		0.0027777778		0		0.0027777778		0.0027777778		0.0027777778		0.0027777778		0.0111111111		0.0027777778		0.0444444444		0.0111111111		0.0027777778		0.0027777778		0.0126984127		0		0		0.0031746032		0.0031746032		0.0031746032		0.0031746032		0.0285714286		0.0126984127		0.0285714286		0.0507936508		0		0.0031746032		0.0285714286		0.0031746032		0.0285714286		0		0.0031746032		0.0126984127		0.0037037037		0.0148148148		0		0		0.0148148148		0.0925925926		0.0037037037		0.0037037037		0		0		0.0037037037		0		0		0		0		0		0		0.0333333333		0.0333333333		0		0		0.0148148148		0.0333333333		0.0148148148		0		0.0148148148		0.0148148148		0.0148148148		0.0037037037		0.0037037037		0.0037037037

		2		45		2		2		2		2		2		2		2		2		2		2		2		2		13		granular		0.049382716		1		0.0138888889		0.0091168091		0.0384384384		0.0096096096		0.0384384384		0.0418300654		0.0107744108		0.0242424242		0.0071428571		0		0.0169312169		0.0277777778		0.0011111111		0.0187134503		0.0105263158		0.0197530864		0.0111111111		0.0049382716		0.0049382716		0.0111111111		0.0049382716		0.0209150327		0.0470588235		0.0326797386		0.0117647059		0.0055555556		0.0055555556		0.0347222222		0.0125		0.0013888889		0.0013888889		0.0055555556		0.0533333333		0.0059259259		0.0133333333		0.0142857143		0		0.0017094017		0.0068376068		0.0017094017		0.0837606838		0.0017094017		0.0615384615		0.0068376068		0.0273504274		0.0068376068		0.0018518519		0.0166666667		0.0074074074		0		0		0.0166666667		0.0907407407		0.0074074074		0.002020202		0.0080808081		0.0080808081		0.0323232323		0.002020202		0.002020202		0.0355555556		0		0.02		0.0022222222		0.02		0		0.0022222222		0		0.02		0.0088888889		0		0.0088888889		0		0.0022222222		0		0.0024691358		0.0098765432		0.0024691358		0		0		0.0222222222		0.0617283951		0.0222222222		0.0024691358		0.0222222222		0.0027777778		0.0444444444		0.0444444444		0		0.0694444444		0		0		0.025		0.0027777778		0.025		0		0.025		0.0027777778		0		0.025		0.0027777778		0		0.0507936508		0.0031746032		0.0793650794		0		0.0031746032		0.0031746032		0.0285714286		0.0507936508		0		0.0031746032		0.0126984127		0.0031746032		0		0.0031746032		0.0031746032		0.0031746032		0		0.0285714286		0		0.0037037037		0		0		0.0037037037		0.0037037037		0.0148148148		0		0.0148148148		0		0.0037037037		0		0.0037037037		0		0		0.0592592593		0		0.0333333333		0		0.0037037037		0		0		0		0		0		0.0037037037		0.0148148148		0.0148148148		0		0		0.0037037037		0.0148148148

		3		40		1		1		1		1		1		1		1		1		1		1		1		1		1		results		0.0138888889		0.0138888889		1		0.0923076923		0.0027027027		0.0168918919		0.0432432432		0.0117647059		0.0007575758		0.0121212121		0.0892857143		0.016		0.0107142857		0.005		0.01125		0.0473684211		0.0052631579		0.0125		0.0055555556		0.0055555556		0.0125		0.0055555556		0.0222222222		0.0132352941		0.0014705882		0.0058823529		0.0014705882		0.025		0.00625		0.0390625		0.0140625		0.0140625		0.0015625		0.0140625		0.015		0.0266666667		0.0416666667		0.0071428571		0.0285714286		0.0076923077		0.0076923077		0		0.0076923077		0.0076923077		0.0019230769		0.0076923077		0		0.0019230769		0		0.0083333333		0.01875		0		0.0020833333		0.0020833333		0.0020833333		0.0083333333		0.0022727273		0.0090909091		0.0022727273		0.0022727273		0.0090909091		0.0090909091		0.0025		0		0.0025		0.0025		0.01		0.0225		0		0.0225		0.0025		0.0225		0.0225		0.0225		0		0.0025		0.0025		0.0111111111		0		0.025		0.025		0		0.0027777778		0.0027777778		0		0.0027777778		0.0027777778		0		0		0		0.003125		0		0		0		0.003125		0.003125		0.05		0.028125		0		0.028125		0.028125		0.003125		0.003125		0.028125		0.0142857143		0.0142857143		0		0.0035714286		0.0142857143		0.0035714286		0.0142857143		0.0321428571		0.0321428571		0		0.0035714286		0.0142857143		0.0035714286		0		0.0035714286		0.0142857143		0.0142857143		0		0		0.0041666667		0.0666666667		0		0		0		0.0041666667		0		0		0		0		0.0375		0.0041666667		0.0166666667		0		0		0.0166666667		0		0.0166666667		0		0		0		0		0.0041666667		0.0041666667		0		0.0041666667		0		0.0166666667		0.0166666667		0.0041666667		0.0041666667

		4		39		1		1		1		1		1		1		1		1		1		1		1		1		1		system		0.0364672365		0.0091168091		0.0923076923		1		0.0110880111		0.0006930007		0.0561330561		0.0030165913		0.0629370629		0.027972028		0.0915750916		0.0092307692		0.043956044		0.0115384615		0.0051282051		0.0013495277		0.0215924426		0.0014245014		0.0128205128		0.0056980057		0.0128205128		0		0.0356125356		0.0060331825		0.0015082956		0.0015082956		0.02413273		0.0064102564		0.0400641026		0.0144230769		0.0064102564		0.0064102564		0.0400641026		0.0144230769		0.0153846154		0.0068376068		0.0153846154		0.0164835165		0.0018315018		0.0493096647		0.0315581854		0.0019723866		0.0177514793		0.0177514793		0.0019723866		0.0019723866		0.0177514793		0.0078895464		0.0021367521		0		0.0085470085		0.0085470085		0.0085470085		0.0192307692		0.0021367521		0.0021367521		0.020979021		0.0023310023		0.0023310023		0.0023310023		0		0.0023310023		0.0025641026		0.0025641026		0.0025641026		0		0		0.0230769231		0		0.0102564103		0.0102564103		0.0025641026		0.0025641026		0.0025641026		0.0230769231		0.041025641		0.0025641026		0.0455840456		0		0.0028490028		0.0256410256		0		0.0256410256		0		0.0113960114		0.0028490028		0.0113960114		0.0128205128		0.0128205128		0.0128205128		0.0032051282		0		0.0032051282		0.0128205128		0.0032051282		0.0128205128		0		0.0032051282		0.0128205128		0		0.0801282051		0.0032051282		0.0288461538		0.0512820513		0.0146520147		0.0036630037		0.0036630037		0		0.032967033		0		0.0036630037		0		0		0		0		0.0146520147		0.0586080586		0.0036630037		0.0036630037		0.0036630037		0		0.0036630037		0.0036630037		0.0170940171		0.0042735043		0		0		0.0042735043		0.0042735043		0		0.0042735043		0.0042735043		0		0		0.0042735043		0.0384615385		0		0		0.0170940171		0		0		0		0.0170940171		0.0170940171		0.0042735043		0.0170940171		0.0042735043		0		0.0042735043		0.0170940171		0		0.0042735043		0.0042735043		0

		5		37		2		2		2		2		2		2		2		2		2		2		2		2		13		experiments		0.0384384384		0.0384384384		0.0027027027		0.0110880111		1		0.073046019		0.0262965668		0.1144674086		0.0294840295		0.0663390663		0.0086872587		0.0010810811		0.0115830116		0.0486486486		0.0216216216		0.0014224751		0.0355618777		0.006006006		0.0015015015		0.0735735736		0.006006006		0.024024024		0.006006006		0.0063593005		0.039745628		0.1017488076		0.0572337043		0.0152027027		0.0152027027		0.0067567568		0.027027027		0.0016891892		0.0152027027		0		0.0288288288		0.0072072072		0		0.0482625483		0.0482625483		0.0083160083		0.0332640333		0.0020790021		0.051975052		0.0083160083		0.1018711019		0.0332640333		0.1018711019		0.0083160083		0.0022522523		0.0022522523		0.0202702703		0.009009009		0.009009009		0.0202702703		0.0810810811		0.009009009		0.0098280098		0.0393120393		0.0393120393		0		0.0221130221		0.0098280098		0.0027027027		0.0108108108		0.0243243243		0.0108108108		0.0027027027		0.0027027027		0		0		0.0027027027		0.0108108108		0.0108108108		0.0027027027		0.0027027027		0.0027027027		0		0.003003003		0.012012012		0.003003003		0		0.012012012		0.003003003		0		0.027027027		0		0.1081081081		0.0135135135		0.0540540541		0.0844594595		0		0.0540540541		0.0033783784		0.0033783784		0.0033783784		0.0033783784		0		0.0304054054		0.0033783784		0		0.0033783784		0.0033783784		0.0135135135		0.0033783784		0.0038610039		0		0.0347490347		0.0038610039		0.0154440154		0		0.0038610039		0		0.0038610039		0.0347490347		0.0038610039		0.0154440154		0.0038610039		0		0.0038610039		0.0154440154		0		0.0154440154		0.0038610039		0.0045045045		0.0045045045		0		0.0045045045		0		0		0		0		0		0.018018018		0.0045045045		0		0.0045045045		0.0045045045		0.1126126126		0.0045045045		0.0720720721		0.0045045045		0.018018018		0.018018018		0.0045045045		0.0405405405		0.018018018		0.0045045045		0.0045045045		0.0045045045		0		0.018018018		0.0045045045		0.0045045045		0.0045045045

		6		37		1		1		1		3		3		3		3		3		3		3		3		3		4		granular materials		0.0294294294		0.0096096096		0.0168918919		0.0006930007		0.073046019		1		0.0262965668		0.0389507154		0.0073710074		0.0294840295		0.0086872587		0.0010810811		0.0321750322		0.0864864865		0.0486486486		0.012802276		0.012802276		0.006006006		0.006006006		0.0375375375		0.0135135135		0.0735735736		0.0015015015		0.0063593005		0.039745628		0.039745628		0.0572337043		0.027027027		0.0067567568		0.0016891892		0.0152027027		0.0067567568		0.0067567568		0.0016891892		0.045045045		0.0072072072		0.0288288288		0.0077220077		0.0308880309		0.051975052		0.0187110187		0.0020790021		0.0083160083		0.0020790021		0.051975052		0.0332640333		0.0187110187		0.0083160083		0		0.009009009		0.0563063063		0		0		0.0022522523		0.0202702703		0.0202702703		0		0.0221130221		0.0098280098		0		0.0098280098		0		0.0027027027		0.0432432432		0		0.0027027027		0.0027027027		0.0027027027		0.0243243243		0		0.0027027027		0.0432432432		0.0108108108		0		0.0108108108		0.0027027027		0.0027027027		0		0.012012012		0.012012012		0		0.012012012		0		0.027027027		0.012012012		0		0.048048048		0.0033783784		0.0304054054		0.0135135135		0.0033783784		0.0304054054		0		0		0		0.0033783784		0.0033783784		0.0033783784		0		0		0		0.0135135135		0.0033783784		0.0135135135		0		0.0038610039		0.0154440154		0.0154440154		0.0154440154		0.0154440154		0		0.0038610039		0.0154440154		0.0154440154		0.0154440154		0		0.0038610039		0		0		0.0038610039		0.0038610039		0.0038610039		0		0		0.0045045045		0		0.0045045045		0.0045045045		0.0045045045		0.018018018		0		0		0.018018018		0		0.0045045045		0.0045045045		0.018018018		0.0720720721		0.0045045045		0.018018018		0		0.0045045045		0		0		0.0045045045		0.0405405405		0		0.018018018		0		0		0		0.0405405405		0.0045045045		0.018018018

		7		37		3		3		3		4		4		4		4		4		4		4		4		4		14		grains		0.0384384384		0.0384384384		0.0432432432		0.0561330561		0.0262965668		0.0262965668		1		0.0286168521		0.0204750205		0.0204750205		0.0154440154		0.0172972973		0.0463320463		0.0121621622		0.0486486486		0.0014224751		0.0056899004		0.0540540541		0.006006006		0		0		0.0135135135		0		0.0015898251		0.0143084261		0.0143084261		0.0063593005		0.0016891892		0.0067567568		0.027027027		0.0067567568		0.0067567568		0.0016891892		0.0067567568		0.0018018018		0.0072072072		0		0.0482625483		0.0173745174		0.0020790021		0.0187110187		0.0187110187		0.0083160083		0.0187110187		0.0332640333		0.0083160083		0		0.0748440748		0		0.0810810811		0.0202702703		0.1103603604		0.009009009		0.009009009		0.009009009		0.1103603604		0.0024570025		0.0098280098		0.0098280098		0		0.0024570025		0		0.0027027027		0.0108108108		0		0		0.0243243243		0.0243243243		0		0		0		0.0027027027		0.0027027027		0.0108108108		0.0027027027		0		0		0.003003003		0.012012012		0.003003003		0.012012012		0.003003003		0.012012012		0.003003003		0.003003003		0		0		0.0033783784		0.0033783784		0		0.0304054054		0.0033783784		0.0540540541		0.1655405405		0.0135135135		0		0.0033783784		0.0135135135		0.0135135135		0		0		0.0135135135		0.0033783784		0.0033783784		0.0347490347		0.0347490347		0		0.0038610039		0.0347490347		0.0154440154		0.0038610039		0.0038610039		0.0154440154		0		0.0038610039		0.0154440154		0		0.0038610039		0.0038610039		0.0038610039		0.0154440154		0.0038610039		0		0		0		0		0		0.0045045045		0.0045045045		0		0		0.1126126126		0.018018018		0.018018018		0		0		0		0		0.0045045045		0		0		0.0405405405		0.1126126126		0.1126126126		0.0045045045		0.0045045045		0.0720720721		0		0.0045045045		0		0		0.018018018		0.0405405405		0.018018018

		8		34		2		2		2		2		2		2		2		2		2		2		2		2		13		flow		0.0235294118		0.0418300654		0.0117647059		0.0030165913		0.1144674086		0.0389507154		0.0286168521		1		0.0222816399		0.0436720143		0.0042016807		0.0188235294		0.0056022409		0.0367647059		0.0235294118		0.0015479876		0.0139318885		0.0016339869		0		0.0261437908		0.0065359477		0.0588235294		0.0065359477		0.0017301038		0.1401384083		0.1107266436		0.0276816609		0.0018382353		0.0165441176		0.0073529412		0.0294117647		0.0018382353		0.0018382353		0.0018382353		0.0490196078		0		0.0019607843		0.0021008403		0.0084033613		0		0.0090497738		0.0022624434		0.036199095		0.020361991		0.0814479638		0.036199095		0.1108597285		0.036199095		0.0024509804		0.0024509804		0.0024509804		0.0098039216		0.0024509804		0.0098039216		0.1200980392		0		0.0106951872		0.0240641711		0.0106951872		0.0106951872		0.0106951872		0.0106951872		0.0735294118		0.0117647059		0.0029411765		0.0117647059		0		0.0117647059		0		0		0.0029411765		0.0029411765		0.0117647059		0.0029411765		0.0117647059		0.0029411765		0		0		0.0130718954		0.0130718954		0		0.0130718954		0.0032679739		0.0130718954		0.0032679739		0		0.0816993464		0.0588235294		0.0588235294		0.0919117647		0.0036764706		0.0330882353		0.0036764706		0.0147058824		0.0147058824		0.0036764706		0		0.0330882353		0.0147058824		0		0.0036764706		0		0		0		0.0042016807		0.0168067227		0.1050420168		0.0168067227		0.0168067227		0		0.0042016807		0		0.0042016807		0.0168067227		0.0042016807		0.0042016807		0		0		0		0.0168067227		0.0042016807		0.0042016807		0		0.0049019608		0.0441176471		0		0.0049019608		0		0.0049019608		0		0.0441176471		0.0049019608		0.0441176471		0.0196078431		0		0		0.0196078431		0.1225490196		0.0049019608		0.0441176471		0		0.0049019608		0.0049019608		0.0049019608		0.0441176471		0.0049019608		0.0049019608		0		0.0196078431		0		0.0196078431		0.0049019608		0.0049019608		0.0441176471

		9		33		1		1		1		1		1		1		1		5		5		5		5		5		3		dynamics		0.0107744108		0.0107744108		0.0007575758		0.0629370629		0.0294840295		0.0073710074		0.0204750205		0.0222816399		1		0.0082644628		0.0173160173		0.0109090909		0.012987013		0.0060606061		0.0136363636		0		0.014354067		0.0016835017		0.0420875421		0.0269360269		0.0151515152		0.0151515152		0.0016835017		0.0445632799		0.0071301248		0.0160427807		0.0071301248		0.0018939394		0.0018939394		0.0018939394		0.0075757576		0.0075757576		0.0018939394		0.0075757576		0.0181818182		0		0		0.0346320346		0.0346320346		0.0093240093		0.0093240093		0.0023310023		0.0093240093		0.0023310023		0.0093240093		0		0.020979021		0.0093240093		0.0025252525		0		0.0025252525		0.0101010101		0.0227272727		0		0.0025252525		0		0.0027548209		0.0027548209		0.0027548209		0.0110192837		0.0027548209		0.0027548209		0.003030303		0.0121212121		0.003030303		0		0.003030303		0.0121212121		0		0		0.0121212121		0		0.003030303		0.003030303		0.0272727273		0.003030303		0.003030303		0.0134680135		0.0033670034		0		0.0033670034		0.0033670034		0.0538720539		0		0.0033670034		0.0134680135		0.0134680135		0.0340909091		0.0037878788		0.0037878788		0		0		0		0.0151515152		0		0		0		0.0037878788		0.0037878788		0		0.0037878788		0		0.0606060606		0.0151515152		0.0043290043		0.0173160173		0		0		0		0		0		0.0043290043		0		0.0043290043		0		0.0043290043		0.0173160173		0		0.0043290043		0.0043290043		0		0.038961039		0.0173160173		0.0050505051		0		0		0		0		0.0050505051		0		0		0.0050505051		0		0.0202020202		0.0202020202		0.0050505051		0.0050505051		0.0050505051		0.0050505051		0.0050505051		0		0.0050505051		0.0050505051		0.0202020202		0.0050505051		0		0.0050505051		0		0		0		0.0050505051		0		0		0.0050505051

		10		33		1		4		4		5		5		5		5		6		6		6		6		6		7		motion		0.032996633		0.0242424242		0.0121212121		0.027972028		0.0663390663		0.0294840295		0.0204750205		0.0436720143		0.0082644628		1		0.0097402597		0.0109090909		0.0230880231		0.0242424242		0.0015151515		0.014354067		0.0063795853		0.0016835017		0		0.0067340067		0.0067340067		0.0420875421		0.0151515152		0.0017825312		0.0017825312		0.064171123		0.0071301248		0.0018939394		0.0303030303		0		0.0170454545		0.0075757576		0.0473484848		0.0018939394		0.002020202		0.0181818182		0.002020202		0.0346320346		0		0.0023310023		0.0023310023		0.0093240093		0		0		0.0093240093		0.020979021		0.020979021		0.0023310023		0.0227272727		0		0.0404040404		0		0.0025252525		0.1237373737		0.0025252525		0		0		0.0247933884		0.0110192837		0.0027548209		0.0247933884		0.0110192837		0.003030303		0.003030303		0.003030303		0.0121212121		0		0.003030303		0.0272727273		0.003030303		0.0272727273		0.003030303		0		0		0.003030303		0.0121212121		0.003030303		0.0033670034		0.0303030303		0.0033670034		0		0.0134680135		0.0033670034		0.0303030303		0.0303030303		0		0.0134680135		0.0037878788		0		0		0.0037878788		0.0151515152		0.0037878788		0		0.0037878788		0.0151515152		0		0.0151515152		0.0340909091		0		0.0037878788		0		0.0037878788		0.0037878788		0		0		0		0.0043290043		0.038961039		0		0.0043290043		0		0.0043290043		0		0.0043290043		0.0043290043		0.0173160173		0		0		0.0043290043		0		0.0043290043		0		0.0050505051		0.0202020202		0		0.0050505051		0.0050505051		0		0.0050505051		0.0050505051		0		0.0202020202		0.0050505051		0.0050505051		0		0.0050505051		0.0050505051		0.0050505051		0		0		0.0202020202		0		0		0.0454545455		0.0050505051		0.0202020202		0		0.0050505051		0.0050505051		0		0.0050505051		0		0.0050505051

		11		28		1		1		1		1		1		1		1		1		1		1		1		1		1		simulations		0.096031746		0.0071428571		0.0892857143		0.0915750916		0.0086872587		0.0086872587		0.0154440154		0.0042016807		0.0173160173		0.0097402597		1		0.0057142857		0.0068027211		0.0017857143		0.0285714286		0.0469924812		0		0.0496031746		0.0178571429		0.0079365079		0		0.001984127		0.0317460317		0		0.0084033613		0.0084033613		0.0336134454		0.0089285714		0.0022321429		0.0022321429		0.0200892857		0		0.0558035714		0.0089285714		0.1523809524		0.0595238095		0.0595238095		0		0.0408163265		0.043956044		0		0.0027472527		0.0247252747		0.0027472527		0.0247252747		0.0027472527		0.010989011		0.010989011		0.0029761905		0.0267857143		0.0476190476		0.0029761905		0.0119047619		0.0119047619		0.0119047619		0.0476190476		0.012987013		0.012987013		0.012987013		0		0.0032467532		0.0032467532		0.0142857143		0		0.0035714286		0.0035714286		0.0321428571		0.0142857143		0		0.0035714286		0.0035714286		0.0035714286		0.0035714286		0		0.0321428571		0.0035714286		0.0035714286		0.0357142857		0.003968254		0.003968254		0		0.003968254		0.0158730159		0		0.003968254		0.0158730159		0.0158730159		0.0178571429		0.0044642857		0.0178571429		0		0		0		0		0.0178571429		0.0178571429		0		0		0		0		0.0401785714		0.0044642857		0.0044642857		0.0714285714		0		0		0		0		0		0		0		0.0051020408		0.0051020408		0.0051020408		0		0.0051020408		0.0204081633		0.0051020408		0.0204081633		0.0051020408		0		0.0051020408		0.0051020408		0.005952381		0.005952381		0		0		0.005952381		0.0238095238		0.005952381		0		0		0		0.005952381		0		0		0		0.005952381		0		0		0		0.005952381		0		0		0.005952381		0.0238095238		0		0		0		0.0238095238		0		0.005952381		0.005952381		0

		12		25		1		1		5		6		6		6		6		7		7		7		7		7		9		function		0.0035555556		0		0.016		0.0092307692		0.0010810811		0.0010810811		0.0172972973		0.0188235294		0.0109090909		0.0109090909		0.0057142857		1		0.0171428571		0.002		0.008		0.0084210526		0.0336842105		0.02		0.0088888889		0.0022222222		0.0088888889		0.02		0.0088888889		0.0588235294		0		0.0376470588		0.0023529412		0		0.01		0.0025		0.0025		0.01		0.01		0.04		0.0026666667		0.0026666667		0		0.0028571429		0.0028571429		0.0030769231		0.0030769231		0.0492307692		0.0030769231		0.0123076923		0.0030769231		0.0030769231		0.0030769231		0.0123076923		0.03		0		0		0		0.0033333333		0		0.0033333333		0		0.0145454545		0.0036363636		0		0.0145454545		0.0327272727		0.0145454545		0		0		0		0		0		0		0.036		0.016		0.004		0		0.064		0.016		0		0		0.004		0.0044444444		0		0.04		0.0044444444		0.0044444444		0.0177777778		0.0044444444		0		0		0.0044444444		0		0.005		0		0.005		0		0.005		0.005		0		0.02		0.005		0.005		0.005		0.005		0.02		0		0.005		0.005		0		0.0057142857		0		0		0.0228571429		0.0228571429		0.0057142857		0		0		0.0057142857		0		0.0228571429		0.0057142857		0		0		0.0057142857		0.0057142857		0		0.0057142857		0		0.0066666667		0.0066666667		0.0066666667		0		0		0		0		0		0.0066666667		0.06		0		0		0.0266666667		0		0		0.0066666667		0		0.0266666667		0		0		0		0		0.0066666667		0.0066666667		0.0066666667		0		0.0266666667		0.0066666667		0.0066666667		0.0066666667

		13		21		1		1		5		6		6		6		6		7		7		7		7		7		9		number		0.0169312169		0.0169312169		0.0107142857		0.043956044		0.0115830116		0.0321750322		0.0463320463		0.0056022409		0.012987013		0.0230880231		0.0068027211		0.0171428571		1		0.0023809524		0.0023809524		0.0025062657		0.022556391		0.0105820106		0.0238095238		0		0		0.0105820106		0.0105820106		0		0		0.0028011204		0.025210084		0.0029761905		0.0119047619		0.0029761905		0.0119047619		0.0119047619		0.0119047619		0.0119047619		0		0.0031746032		0.0031746032		0.0136054422		0		0.0036630037		0.0036630037		0.032967033		0		0.0146520147		0.0036630037		0.0036630037		0		0		0.003968254		0		0.003968254		0		0.003968254		0.003968254		0		0.0158730159		0.0043290043		0.0043290043		0		0.0173160173		0		0.0043290043		0		0.0047619048		0		0		0		0.0428571429		0.019047619		0		0.0047619048		0		0.0047619048		0		0.0047619048		0		0		0.0052910053		0.0052910053		0.0211640212		0.0476190476		0.0052910053		0		0		0.0052910053		0		0		0.005952381		0.005952381		0		0.005952381		0		0		0		0		0		0.0238095238		0		0.0238095238		0		0		0		0		0		0		0		0		0		0.0272108844		0		0		0		0		0.0068027211		0		0		0		0		0		0		0.0068027211		0		0		0.0079365079		0		0.0317460317		0.0714285714		0		0		0		0		0		0		0.0079365079		0.0079365079		0		0		0		0		0		0		0.0317460317		0		0		0.0079365079		0.0079365079		0		0		0.0079365079		0		0		0		0.0079365079		0.0079365079

		14		20		2		2		2		2		2		2		2		2		2		2		2		2		13		formation		0.0044444444		0.0277777778		0.005		0.0115384615		0.0486486486		0.0864864865		0.0121621622		0.0367647059		0.0060606061		0.0242424242		0.0017857143		0.002		0.0023809524		1		0.01		0.0026315789		0.0026315789		0.0027777778		0		0.0027777778		0.0027777778		0.025		0.0111111111		0.0029411765		0.0470588235		0.1058823529		0.0470588235		0.0125		0.003125		0		0.003125		0.003125		0		0.003125		0.0533333333		0.0133333333		0		0.0035714286		0.0035714286		0.0038461538		0		0.0153846154		0.0615384615		0		0.0346153846		0.0153846154		0.0961538462		0.0038461538		0.0041666667		0.0041666667		0.0041666667		0.0041666667		0		0		0.0375		0		0.0045454545		0.0045454545		0.0181818182		0.0045454545		0.0181818182		0.0045454545		0.02		0.045		0.005		0.045		0.005		0.005		0		0		0		0.005		0		0		0		0.005		0.005		0.0055555556		0.0222222222		0		0		0.0222222222		0		0.0222222222		0.1388888889		0		0.0888888889		0.00625		0.05625		0.05625		0.00625		0.15625		0		0.00625		0		0		0		0.00625		0		0		0		0		0.00625		0		0		0.0285714286		0.1142857143		0.0071428571		0.0285714286		0.0071428571		0		0.0071428571		0.0285714286		0		0.0071428571		0		0		0		0		0		0.0071428571		0.0071428571		0		0		0		0.0083333333		0.0083333333		0		0		0.0083333333		0.0083333333		0.0083333333		0.0333333333		0		0		0		0.0083333333		0.1333333333		0.0083333333		0.075		0.0083333333		0		0		0		0		0		0		0		0		0		0		0.0083333333		0.0083333333		0.0083333333

		15		20		1		1		1		3		3		3		3		3		3		3		3		3		4		segregation		0.0044444444		0.0011111111		0.01125		0.0051282051		0.0216216216		0.0486486486		0.0486486486		0.0235294118		0.0136363636		0.0015151515		0.0285714286		0.008		0.0023809524		0.01		1		0		0.0026315789		0.0111111111		0.0027777778		0.0111111111		0.0027777778		0.0111111111		0.0111111111		0.0117647059		0.0117647059		0.0029411765		0.0117647059		0.0125		0		0.0125		0.003125		0.028125		0		0.003125		0		0		0.03		0.0035714286		0.0035714286		0.0615384615		0.0615384615		0.0038461538		0.0038461538		0		0.0153846154		0.0615384615		0.0038461538		0.0615384615		0		0.0041666667		0.0166666667		0.0666666667		0.0041666667		0.0041666667		0.0041666667		0.0166666667		0.0045454545		0.0045454545		0.0045454545		0.0045454545		0.0045454545		0.0045454545		0		0.02		0		0.005		0		0.005		0.005		0		0		0.005		0		0.005		0.02		0.005		0.005		0		0.0055555556		0.0222222222		0		0.0055555556		0.0222222222		0.0055555556		0.0055555556		0.05		0.0222222222		0.00625		0		0		0.00625		0		0.05625		0.1		0.00625		0.00625		0		0.025		0		0		0		0		0.00625		0.025		0		0.0071428571		0		0.0071428571		0.0285714286		0		0		0		0.0071428571		0.0285714286		0.0071428571		0.0071428571		0.0071428571		0		0.0285714286		0		0		0		0		0		0		0		0		0		0		0		0		0.0083333333		0.0333333333		0.0333333333		0.0083333333		0		0.075		0.0083333333		0.0083333333		0		0		0		0.0333333333		0.0083333333		0		0		0		0		0		0		0		0		0.0083333333		0

		16		19		1		1		5		6		7		7		7		8		8		8		8		8		10		Experimental results		0.0046783626		0.0187134503		0.0473684211		0.0013495277		0.0014224751		0.012802276		0.0014224751		0.0015479876		0		0.014354067		0.0469924812		0.0084210526		0.0025062657		0.0026315789		0		1		0.0027700831		0.0116959064		0.0029239766		0.0029239766		0		0		0.0029239766		0.0123839009		0		0		0		0		0.0032894737		0.0032894737		0		0.0032894737		0.0032894737		0.0296052632		0.0140350877		0.0140350877		0		0		0.0037593985		0.004048583		0		0.004048583		0		0		0		0		0		0.004048583		0.0043859649		0.0043859649		0		0		0.0175438596		0		0		0.0043859649		0		0		0.004784689		0		0.004784689		0		0.0052631579		0		0		0.0052631579		0.0210526316		0		0.0473684211		0		0.0210526316		0.0210526316		0.0210526316		0.0052631579		0		0.0052631579		0.0210526316		0.0058479532		0		0		0.0058479532		0		0.0058479532		0		0.0058479532		0.0058479532		0		0		0.0065789474		0		0		0		0		0		0.0065789474		0.0263157895		0.0065789474		0.0065789474		0		0		0		0		0		0.0065789474		0		0		0.007518797		0.0676691729		0		0.030075188		0		0.007518797		0.007518797		0		0		0		0		0.007518797		0		0		0		0		0.007518797		0		0.0087719298		0		0.0087719298		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0087719298		0		0

		17		19		1		1		5		6		6		6		6		7		7		7		7		7		9		transition		0.0046783626		0.0105263158		0.0052631579		0.0215924426		0.0355618777		0.012802276		0.0056899004		0.0139318885		0.014354067		0.0063795853		0		0.0336842105		0.022556391		0.0026315789		0.0026315789		0.0027700831		1		0		0.0116959064		0.0029239766		0.0116959064		0.0116959064		0.0029239766		0.0030959752		0		0.0123839009		0.0030959752		0		0.0296052632		0.0131578947		0.0032894737		0		0.0032894737		0.0032894737		0		0		0		0.015037594		0.0037593985		0.004048583		0.004048583		0.016194332		0.004048583		0.016194332		0		0.016194332		0.004048583		0.016194332		0.0043859649		0		0		0.0043859649		0.0043859649		0		0.0175438596		0		0.004784689		0.019138756		0		0		0		0.004784689		0		0.0052631579		0.0052631579		0		0		0.0052631579		0.0210526316		0.0052631579		0.0052631579		0.0052631579		0.0842105263		0.0210526316		0.0210526316		0		0		0		0.0058479532		0.0058479532		0.0058479532		0.0233918129		0.0058479532		0		0.0233918129		0		0		0		0		0		0		0		0		0.0065789474		0		0		0		0.0065789474		0		0		0.0065789474		0		0		0		0		0		0		0		0		0		0.030075188		0		0		0		0		0.007518797		0		0		0.007518797		0		0.007518797		0.007518797		0		0.0350877193		0		0.0087719298		0.0087719298		0		0		0.0087719298		0		0		0		0		0		0		0.0087719298		0		0.0350877193		0.0087719298		0.0087719298		0.0087719298		0.0087719298		0.0087719298		0		0		0		0		0		0		0.0087719298		0.0087719298		0		0

		18		18		1		1		1		1		1		1		1		1		1		1		9		9		2		model		0.0197530864		0.0197530864		0.0125		0.0014245014		0.006006006		0.006006006		0.0540540541		0.0016339869		0.0016835017		0.0016835017		0.0496031746		0.02		0.0105820106		0.0027777778		0.0111111111		0.0116959064		0		1		0.049382716		0		0		0		0		0		0.0032679739		0		0		0		0.0034722222		0		0		0.0034722222		0.0034722222		0		0.0148148148		0.0333333333		0.0333333333		0		0.003968254		0		0.0042735043		0		0.0170940171		0.0042735043		0.0042735043		0		0		0.0042735043		0		0.0046296296		0		0		0.0185185185		0.0046296296		0.0185185185		0.0416666667		0.0050505051		0.0202020202		0.0050505051		0		0.0202020202		0.0050505051		0		0		0.0055555556		0		0.0055555556		0.0055555556		0		0.0055555556		0		0		0.0222222222		0.05		0		0		0		0		0.0061728395		0		0		0.0061728395		0		0		0		0		0		0		0		0		0		0.0069444444		0.0277777778		0.0277777778		0.0625		0		0.0069444444		0.0069444444		0.0069444444		0.0069444444		0		0.0069444444		0.0069444444		0		0.0079365079		0		0		0		0.0317460317		0		0		0		0.0079365079		0		0		0		0		0.0317460317		0.0079365079		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0092592593		0		0.0092592593		0		0		0		0		0		0		0		0		0		0.037037037		0		0		0.0092592593		0		0		0		0		0

		19		18		1		1		1		1		1		1		1		5		5		5		5		5		3		distribution		0.0308641975		0.0111111111		0.0055555556		0.0128205128		0.0015015015		0.006006006		0.006006006		0		0.0420875421		0		0.0178571429		0.0088888889		0.0238095238		0		0.0027777778		0.0029239766		0.0116959064		0.049382716		1		0.0030864198		0.0277777778		0		0.012345679		0		0		0		0.0032679739		0.0034722222		0		0.0034722222		0.0034722222		0.0034722222		0.0034722222		0.0034722222		0.0148148148		0.0148148148		0.0333333333		0.003968254		0.0158730159		0		0.0042735043		0		0.0042735043		0.0170940171		0.0042735043		0		0.0042735043		0		0.0046296296		0.0046296296		0.0046296296		0		0.0185185185		0.0046296296		0.0046296296		0.0740740741		0		0.0050505051		0.0202020202		0.0050505051		0.0050505051		0.0202020202		0		0		0		0.0055555556		0.0222222222		0.0055555556		0		0		0.0055555556		0		0.0055555556		0		0.0055555556		0		0		0.0061728395		0		0.0061728395		0.0987654321		0		0.024691358		0.0061728395		0		0		0		0		0.0069444444		0		0.0069444444		0		0		0		0		0		0		0		0		0.0069444444		0		0		0		0		0		0.0317460317		0		0		0		0		0		0.0079365079		0		0		0		0		0		0		0		0		0		0		0.0079365079		0		0		0.0092592593		0		0		0.037037037		0		0		0		0		0		0.0092592593		0.037037037		0		0		0		0.0092592593		0		0		0		0		0		0.0092592593		0		0		0		0		0.0092592593		0		0.037037037		0

		20		18		1		1		5		6		7		7		7		8		8		8		8		8		10		vibration		0.0111111111		0.0049382716		0.0055555556		0.0056980057		0.0735735736		0.0375375375		0		0.0261437908		0.0269360269		0.0067340067		0.0079365079		0.0022222222		0		0.0027777778		0.0111111111		0.0029239766		0.0029239766		0		0.0030864198		1		0.012345679		0.012345679		0		0.0130718954		0.0294117647		0.0130718954		0.0130718954		0.2222222222		0.0034722222		0.0138888889		0.0555555556		0.0034722222		0		0.0034722222		0.0148148148		0.0037037037		0.0037037037		0.003968254		0		0		0.0042735043		0		0.0042735043		0.0042735043		0.0042735043		0.0042735043		0.0384615385		0		0.0416666667		0		0.0046296296		0		0.0046296296		0.0046296296		0.0046296296		0		0.0050505051		0.0202020202		0.0050505051		0		0.0202020202		0		0.0055555556		0		0		0.0222222222		0.0055555556		0		0.0055555556		0		0.0888888889		0.0055555556		0.0222222222		0.0222222222		0		0.05		0.0055555556		0.0061728395		0		0.024691358		0		0.0061728395		0		0		0		0		0.0061728395		0		0.0069444444		0.0069444444		0		0		0		0		0		0.0069444444		0		0.0069444444		0		0.0069444444		0.0069444444		0.0069444444		0		0.0277777778		0.0079365079		0.0079365079		0		0.0317460317		0.0079365079		0.0079365079		0.0079365079		0		0.0079365079		0.0317460317		0.0079365079		0.0079365079		0.0079365079		0		0.0079365079		0.0079365079		0		0.0079365079		0		0		0		0		0		0		0		0		0		0		0.0092592593		0		0.0092592593		0		0.0092592593		0.037037037		0		0		0		0		0		0		0		0		0		0.0092592593		0		0.0092592593		0.037037037		0		0		0.0092592593

		21		18		1		1		1		3		3		8		8		9		9		9		10		10		5		bed		0.0444444444		0.0049382716		0.0125		0.0128205128		0.006006006		0.0135135135		0		0.0065359477		0.0151515152		0.0067340067		0		0.0088888889		0		0.0027777778		0.0027777778		0		0.0116959064		0		0.0277777778		0.012345679		1		0.0277777778		0.0030864198		0.0294117647		0		0.0032679739		0.0032679739		0.0138888889		0.0034722222		0.03125		0.0034722222		0		0		0.0034722222		0.0148148148		0.0037037037		0		0		0		0		0.0042735043		0.0042735043		0		0.0170940171		0		0		0		0		0.0185185185		0.0046296296		0		0.0046296296		0		0		0.0046296296		0		0		0		0		0		0.0050505051		0.0202020202		0		0		0		0.0888888889		0		0		0.0055555556		0.0222222222		0.0055555556		0.0222222222		0.0055555556		0.0055555556		0		0		0.0055555556		0		0		0.0061728395		0		0		0.0061728395		0		0.0061728395		0.0061728395		0		0		0		0		0		0.0277777778		0.0069444444		0		0.0069444444		0		0		0		0		0		0.0277777778		0		0		0.0069444444		0		0		0		0.0079365079		0		0		0.0079365079		0		0		0.0079365079		0		0		0		0		0		0		0		0		0		0		0		0		0.0092592593		0		0.0092592593		0		0.0092592593		0		0		0		0.0092592593		0		0		0		0		0		0		0		0		0		0		0		0		0.0092592593		0		0.0092592593		0.0092592593		0		0		0

		22		18		1		1		1		3		3		3		3		3		3		3		3		3		4		convection		0.0111111111		0.0111111111		0.0055555556		0		0.024024024		0.0735735736		0.0135135135		0.0588235294		0.0151515152		0.0420875421		0.001984127		0.02		0.0105820106		0.025		0.0111111111		0		0.0116959064		0		0		0.012345679		0.0277777778		1		0		0.0032679739		0.0130718954		0.0522875817		0		0.0034722222		0.0034722222		0.0034722222		0.0138888889		0.0034722222		0		0.0034722222		0.0148148148		0.0148148148		0		0		0		0		0		0		0		0		0		0.0170940171		0.0384615385		0.0042735043		0		0		0.0416666667		0		0		0		0		0.0046296296		0		0.0202020202		0.0050505051		0		0.0454545455		0.0050505051		0		0.05		0		0.0222222222		0		0.0055555556		0		0		0		0.05		0.0055555556		0		0		0.0055555556		0		0		0.0061728395		0.0061728395		0		0.024691358		0		0		0.0061728395		0		0.0061728395		0.0069444444		0		0		0.0069444444		0		0		0		0.0277777778		0		0		0.0069444444		0.0069444444		0		0		0.0069444444		0.0069444444		0		0		0		0		0.0079365079		0.0079365079		0.0317460317		0		0		0.0079365079		0		0.0317460317		0		0		0		0		0.0317460317		0.0079365079		0.0079365079		0		0		0.0092592593		0		0		0		0		0		0.0092592593		0		0.0092592593		0.0092592593		0.0092592593		0		0.037037037		0.037037037		0		0		0		0.0092592593		0		0		0.0092592593		0		0		0		0		0.0092592593		0.0092592593		0		0		0.0092592593

		23		18		1		1		1		1		1		1		1		1		1		1		1		1		1		particle		0.0604938272		0.0049382716		0.0222222222		0.0356125356		0.006006006		0.0015015015		0		0.0065359477		0.0016835017		0.0151515152		0.0317460317		0.0088888889		0.0105820106		0.0111111111		0.0111111111		0.0029239766		0.0029239766		0		0.012345679		0		0.0030864198		0		1		0.0032679739		0		0.0032679739		0		0.0034722222		0		0.0034722222		0.0138888889		0		0.03125		0.0138888889		0.0037037037		0.0333333333		0.0592592593		0		0.003968254		0		0		0.0384615385		0.0042735043		0.0384615385		0.0042735043		0.0042735043		0.0042735043		0.0042735043		0.0185185185		0.0185185185		0.0185185185		0		0.0046296296		0		0		0.0185185185		0.0050505051		0.0050505051		0.0050505051		0.0050505051		0.0050505051		0.0202020202		0		0		0		0.0055555556		0.05		0.0888888889		0.0055555556		0		0.0055555556		0.05		0		0		0.0055555556		0.0055555556		0		0		0.0061728395		0.024691358		0		0		0		0		0.0061728395		0		0.0061728395		0		0.0069444444		0		0		0		0		0		0		0.0069444444		0		0		0		0.0069444444		0.0625		0		0		0.0069444444		0		0		0		0		0.0079365079		0		0.0079365079		0.0079365079		0		0.0079365079		0.0079365079		0.0317460317		0.0079365079		0		0		0		0		0		0.0079365079		0		0.0092592593		0		0		0		0.0092592593		0		0		0		0		0		0		0		0		0		0.0092592593		0		0.0092592593		0		0		0		0		0.037037037		0		0		0.0092592593		0		0		0		0.0092592593		0

		24		17		1		1		5		6		7		7		7		8		8		8		8		8		10		time		0.0052287582		0.0209150327		0.0132352941		0.0060331825		0.0063593005		0.0063593005		0.0015898251		0.0017301038		0.0445632799		0.0017825312		0		0.0588235294		0		0.0029411765		0.0117647059		0.0123839009		0.0030959752		0		0		0.0130718954		0.0294117647		0.0032679739		0.0032679739		1		0		0		0		0.0036764706		0.0036764706		0.0036764706		0		0.0036764706		0.0036764706		0.0330882353		0.0039215686		0		0.0039215686		0.0168067227		0		0		0		0.0045248869		0.0045248869		0.0045248869		0		0		0		0		0.0049019608		0		0.0049019608		0		0.0049019608		0		0		0		0.0213903743		0.0053475936		0		0		0.0053475936		0.0053475936		0		0.0058823529		0		0		0		0		0.0058823529		0.0058823529		0.0235294118		0		0.0058823529		0.0235294118		0		0.0058823529		0		0.0065359477		0.0261437908		0.0588235294		0		0		0.0065359477		0		0		0		0		0.0073529412		0		0		0		0.0073529412		0.0073529412		0		0		0.0073529412		0		0.0073529412		0		0.0073529412		0.0073529412		0.0073529412		0		0.0294117647		0.0756302521		0		0		0		0		0.0084033613		0.0336134454		0		0		0.0084033613		0		0.0756302521		0.0084033613		0		0		0		0.0084033613		0		0.0084033613		0		0		0		0		0		0		0.0098039216		0		0		0		0.0098039216		0.0098039216		0.0098039216		0.0098039216		0		0		0		0		0.0098039216		0		0		0		0		0		0.0098039216		0		0		0		0		0		0.0098039216

		25		17		2		2		2		2		2		2		2		2		2		2		2		2		13		sand		0.0052287582		0.0470588235		0.0014705882		0.0015082956		0.039745628		0.039745628		0.0143084261		0.1401384083		0.0071301248		0.0017825312		0.0084033613		0		0		0.0470588235		0.0117647059		0		0		0.0032679739		0		0.0294117647		0		0.0130718954		0		0		1		0.0865051903		0.0311418685		0		0.0036764706		0		0.0147058824		0.0036764706		0		0		0.062745098		0		0		0		0.0042016807		0		0.0045248869		0.0045248869		0.07239819		0.0045248869		0.1628959276		0.0180995475		0.1131221719		0		0		0		0.0049019608		0		0.0049019608		0		0.1225490196		0		0.0213903743		0.0213903743		0.0053475936		0.0053475936		0.0053475936		0		0.0235294118		0		0.0235294118		0.0235294118		0		0.0058823529		0		0		0		0		0.0058823529		0.0235294118		0		0.0235294118		0		0		0		0		0		0.0261437908		0		0		0		0.0261437908		0.1045751634		0		0.1176470588		0.1176470588		0.0294117647		0.0661764706		0		0		0		0		0		0.0073529412		0		0		0		0		0		0		0		0		0.1344537815		0.0084033613		0.0084033613		0.0084033613		0.0084033613		0		0.0084033613		0		0.0084033613		0.0084033613		0		0		0.0084033613		0.0084033613		0.0084033613		0.0084033613		0		0		0		0		0		0		0.0098039216		0.0098039216		0.0098039216		0		0.0392156863		0		0		0		0.0098039216		0.2450980392		0		0.0882352941		0		0		0		0		0		0.0098039216		0		0		0		0		0.0098039216		0.0098039216		0		0.0098039216

		26		17		2		2		2		2		2		2		2		2		2		2		2		2		13		onset		0.0052287582		0.0326797386		0.0058823529		0.0015082956		0.1017488076		0.039745628		0.0143084261		0.1107266436		0.0160427807		0.064171123		0.0084033613		0.0376470588		0.0028011204		0.1058823529		0.0029411765		0		0.0123839009		0		0		0.0130718954		0.0032679739		0.0522875817		0.0032679739		0		0.0865051903		1		0.0553633218		0		0		0		0.0147058824		0.0147058824		0		0		0.062745098		0		0		0.0378151261		0		0		0.0045248869		0		0.07239819		0		0.07239819		0.0180995475		0.1628959276		0.0045248869		0.0049019608		0		0.0049019608		0		0.0049019608		0		0.0784313725		0		0.0053475936		0.0053475936		0		0		0.0855614973		0		0.0058823529		0.0058823529		0		0.0058823529		0		0		0.0058823529		0		0		0		0		0		0		0.0058823529		0		0		0.0065359477		0		0		0.0065359477		0		0.0065359477		0		0		0.1045751634		0		0.1176470588		0.1176470588		0		0.0661764706		0		0		0.0073529412		0		0		0.0073529412		0		0		0		0		0.0073529412		0		0		0		0.0756302521		0.0084033613		0.0084033613		0		0.0084033613		0		0.0084033613		0		0.0084033613		0		0		0		0		0.0336134454		0		0.0336134454		0		0		0.0098039216		0		0		0		0		0		0		0		0.0392156863		0.0098039216		0		0		0.0098039216		0.2450980392		0.0098039216		0.0882352941		0		0		0		0		0		0		0.0392156863		0		0.0098039216		0		0		0.0392156863		0		0

		27		17		2		2		2		2		2		2		2		2		2		2		2		2		13		density		0.0117647059		0.0117647059		0.0014705882		0.02413273		0.0572337043		0.0572337043		0.0063593005		0.0276816609		0.0071301248		0.0071301248		0.0336134454		0.0023529412		0.025210084		0.0470588235		0.0117647059		0		0.0030959752		0		0.0032679739		0.0130718954		0.0032679739		0		0		0		0.0311418685		0.0553633218		1		0.0036764706		0		0.0036764706		0.0036764706		0.0036764706		0.0036764706		0.0147058824		0.062745098		0.0039215686		0		0.0042016807		0.0168067227		0.07239819		0.0407239819		0.0045248869		0.0407239819		0		0.0407239819		0.0045248869		0.0407239819		0.0407239819		0.0049019608		0.0049019608		0.0049019608		0		0.0049019608		0.0196078431		0.0441176471		0		0.0053475936		0		0		0.0053475936		0		0		0.0058823529		0.0058823529		0.0058823529		0		0		0		0		0		0		0.0058823529		0.0058823529		0		0.0058823529		0.0058823529		0		0.0261437908		0.0065359477		0		0.0065359477		0		0		0		0		0		0.1045751634		0.0073529412		0.1176470588		0.1838235294		0.0073529412		0.0661764706		0		0		0		0.0073529412		0		0		0		0		0		0		0		0.0073529412		0		0		0.0756302521		0		0		0		0		0		0		0.0336134454		0		0		0.0084033613		0		0		0		0		0.0084033613		0		0		0		0		0.0098039216		0		0		0		0		0		0		0		0.0098039216		0		0.0098039216		0.0882352941		0.0098039216		0.0882352941		0		0.0098039216		0		0		0.0098039216		0		0		0.0098039216		0		0.0098039216		0		0.0098039216		0.0098039216		0

		28		16		1		1		5		6		7		7		7		8		8		8		8		8		10		amplitude		0.0125		0.0055555556		0.025		0.0064102564		0.0152027027		0.027027027		0.0016891892		0.0018382353		0.0018939394		0.0018939394		0.0089285714		0		0.0029761905		0.0125		0.0125		0		0		0		0.0034722222		0.2222222222		0.0138888889		0.0034722222		0.0034722222		0.0036764706		0		0		0.0036764706		1		0.015625		0.015625		0.00390625		0.00390625		0		0.015625		0.0041666667		0.0166666667		0.0166666667		0.0044642857		0		0.0048076923		0		0		0		0.0048076923		0		0		0		0		0.0833333333		0		0.0052083333		0		0		0.0052083333		0		0.0052083333		0		0.0056818182		0		0		0.0056818182		0		0		0.00625		0.00625		0.025		0.00625		0.00625		0.05625		0		0.025		0.025		0.00625		0.025		0		0		0		0.0069444444		0.0069444444		0.0625		0.0069444444		0.0069444444		0		0		0		0.0069444444		0		0		0		0		0		0		0		0		0		0.0078125		0		0		0		0.0078125		0.0078125		0.03125		0		0.0078125		0.0357142857		0.0357142857		0		0		0		0		0.0089285714		0		0		0.0089285714		0		0.0089285714		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0.0104166667		0		0.0104166667		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0.0104166667		0.0104166667		0.0104166667		0.0104166667		0		0		0

		29		16		1		4		4		5		5		5		5		6		6		6		6		6		7		order		0.0347222222		0.0055555556		0.00625		0.0400641026		0.0152027027		0.0067567568		0.0067567568		0.0165441176		0.0018939394		0.0303030303		0.0022321429		0.01		0.0119047619		0.003125		0		0.0032894737		0.0296052632		0.0034722222		0		0.0034722222		0.0034722222		0.0034722222		0		0.0036764706		0.0036764706		0		0		0.015625		1		0.00390625		0.015625		0.00390625		0.00390625		0.00390625		0		0.0166666667		0.0041666667		0		0.0044642857		0.0048076923		0.0048076923		0.0048076923		0		0.0432692308		0		0.0048076923		0		0		0		0		0		0		0		0.0052083333		0		0		0		0.0056818182		0.0227272727		0		0.0056818182		0.0056818182		0		0.00625		0.00625		0		0		0		0		0.05625		0		0		0.025		0.00625		0.00625		0.00625		0.00625		0		0.0277777778		0.0069444444		0.0069444444		0.0625		0		0.0277777778		0		0.0069444444		0		0.0078125		0.0078125		0.0078125		0		0		0		0		0.0078125		0		0		0		0.03125		0		0.0078125		0.0078125		0.03125		0		0.0357142857		0.0089285714		0		0		0		0.0089285714		0.0089285714		0		0		0		0		0		0		0.0089285714		0		0		0.0089285714		0		0.0089285714		0.0104166667		0		0.0416666667		0		0.0104166667		0		0.09375		0		0		0		0		0		0		0		0		0		0		0		0.0416666667		0		0		0.0416666667		0		0		0.0416666667		0.0104166667		0		0.0104166667		0		0.0104166667		0.0104166667

		30		16		1		1		1		3		3		8		8		9		9		9		10		10		5		dependence		0.0125		0.0347222222		0.0390625		0.0144230769		0.0067567568		0.0016891892		0.027027027		0.0073529412		0.0018939394		0		0.0022321429		0.0025		0.0029761905		0		0.0125		0.0032894737		0.0131578947		0		0.0034722222		0.0138888889		0.03125		0.0034722222		0.0034722222		0.0036764706		0		0		0.0036764706		0.015625		0.00390625		1		0.00390625		0		0.00390625		0.00390625		0.0041666667		0		0		0.0044642857		0.0178571429		0		0.0192307692		0.0192307692		0.0048076923		0.0048076923		0.0048076923		0		0		0.0048076923		0		0		0.0052083333		0.0052083333		0		0		0.0052083333		0.0208333333		0		0		0		0.0056818182		0		0.0227272727		0		0.025		0.025		0.025		0		0.00625		0		0.00625		0.00625		0		0.00625		0.00625		0.00625		0.00625		0		0		0		0.0277777778		0		0		0		0.0069444444		0.0069444444		0		0		0		0		0		0		0		0		0.0078125		0		0.0078125		0.0078125		0.03125		0.0078125		0.0078125		0.0078125		0		0		0		0		0		0		0.0089285714		0		0		0.0089285714		0.0357142857		0		0.0089285714		0.0089285714		0.0089285714		0		0.0357142857		0		0.0089285714		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0.0104166667		0.0104166667		0		0		0		0		0		0.0104166667		0		0		0		0

		31		16		1		1		5		6		6		6		6		7		10		10		11		11		11		gravity		0.0125		0.0125		0.0140625		0.0064102564		0.027027027		0.0152027027		0.0067567568		0.0294117647		0.0075757576		0.0170454545		0.0200892857		0.0025		0.0119047619		0.003125		0.003125		0		0.0032894737		0		0.0034722222		0.0555555556		0.0034722222		0.0138888889		0.0138888889		0		0.0147058824		0.0147058824		0.0036764706		0.00390625		0.015625		0.00390625		1		0.03515625		0		0		0.0041666667		0.0375		0.0166666667		0.0178571429		0		0		0		0.0192307692		0.0192307692		0.0192307692		0		0.0048076923		0.0048076923		0.0048076923		0.0208333333		0.0208333333		0.0052083333		0		0		0		0		0.0052083333		0		0.0227272727		0		0.0227272727		0.0227272727		0		0.00625		0		0		0.00625		0.025		0		0.025		0.00625		0.00625		0		0		0		0		0.05625		0.05625		0		0.0069444444		0		0		0.0277777778		0		0.0069444444		0.0069444444		0		0.0277777778		0.0078125		0		0		0		0		0		0		0		0.0078125		0.0078125		0.0078125		0		0		0.0078125		0.0703125		0		0		0		0		0.0089285714		0.0089285714		0.0089285714		0		0		0		0.0089285714		0.0089285714		0.0089285714		0.0357142857		0		0		0		0		0.0089285714		0		0		0		0		0.0104166667		0		0		0		0		0.0104166667		0		0.0104166667		0		0		0		0.0104166667		0.0104166667		0		0		0		0.0104166667		0		0		0.0104166667		0		0		0		0		0		0.0104166667		0.0104166667		0.0104166667		0.0416666667

		32		16		1		1		5		6		6		6		6		7		10		10		11		11		11		granular media		0.0125		0.0013888889		0.0140625		0.0064102564		0.0016891892		0.0067567568		0.0067567568		0.0018382353		0.0075757576		0.0075757576		0		0.01		0.0119047619		0.003125		0.028125		0.0032894737		0		0.0034722222		0.0034722222		0.0034722222		0		0.0034722222		0		0.0036764706		0.0036764706		0.0147058824		0.0036764706		0.00390625		0.00390625		0		0.03515625		1		0		0		0		0.0041666667		0.0166666667		0.0178571429		0.0044642857		0.0192307692		0.0048076923		0		0		0		0		0.0192307692		0.0048076923		0		0		0.0052083333		0.0052083333		0		0.0208333333		0		0		0		0.0056818182		0.0056818182		0		0.0056818182		0.0056818182		0		0		0		0		0.00625		0.00625		0		0		0		0		0		0		0		0		0.00625		0.15625		0.0069444444		0.0069444444		0		0.0277777778		0.0069444444		0		0		0		0.0069444444		0.0069444444		0		0.0078125		0		0.03125		0		0.03125		0		0		0.0078125		0.03125		0.0078125		0		0		0		0.03125		0		0		0.0089285714		0.0089285714		0		0.0089285714		0.0089285714		0		0		0		0.0357142857		0		0.0089285714		0		0.0089285714		0		0		0		0		0		0.0357142857		0		0		0.0104166667		0		0		0		0		0		0		0.0104166667		0		0		0		0.0104166667		0.0104166667		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0.0104166667		0

		33		16		1		1		1		1		1		1		1		1		1		1		1		1		1		friction		0.0125		0.0013888889		0.0015625		0.0400641026		0.0152027027		0.0067567568		0.0016891892		0.0018382353		0.0018939394		0.0473484848		0.0558035714		0.01		0.0119047619		0		0		0.0032894737		0.0032894737		0.0034722222		0.0034722222		0		0		0		0.03125		0.0036764706		0		0		0.0036764706		0		0.00390625		0.00390625		0		0		1		0		0.0041666667		0.0041666667		0.0041666667		0		0		0.0048076923		0		0.0048076923		0.0048076923		0.0192307692		0.0192307692		0.0192307692		0.0048076923		0.0048076923		0		0.0052083333		0.0208333333		0		0		0.046875		0.0052083333		0.0052083333		0.0227272727		0		0.0056818182		0		0		0.0227272727		0.00625		0.00625		0.025		0.00625		0.00625		0.00625		0		0		0.00625		0.00625		0		0		0.00625		0.025		0		0		0.0069444444		0.0069444444		0.0277777778		0.0277777778		0.0277777778		0		0		0		0.0277777778		0		0.0078125		0		0		0		0.0078125		0		0.0078125		0.0078125		0		0		0.03125		0		0.03125		0		0.0078125		0.03125		0.0089285714		0.0089285714		0		0		0.0089285714		0		0.0357142857		0		0		0		0.0089285714		0		0.0803571429		0.0089285714		0		0		0		0		0		0		0		0.0104166667		0		0		0		0.0104166667		0		0		0.0104166667		0		0		0		0		0		0		0		0		0		0		0		0.0416666667		0.0416666667		0		0		0.0104166667		0		0		0		0		0

		34		16		1		1		5		6		7		7		7		8		8		8		8		8		10		velocity		0.0125		0.0055555556		0.0140625		0.0144230769		0		0.0016891892		0.0067567568		0.0018382353		0.0075757576		0.0018939394		0.0089285714		0.04		0.0119047619		0.003125		0.003125		0.0296052632		0.0032894737		0		0.0034722222		0.0034722222		0.0034722222		0.0034722222		0.0138888889		0.0330882353		0		0		0.0147058824		0.015625		0.00390625		0.00390625		0		0		0		1		0		0		0.0166666667		0.0044642857		0.0044642857		0		0		0.0192307692		0.0048076923		0.0769230769		0.0048076923		0.0048076923		0		0.0192307692		0		0.0052083333		0.0208333333		0.0052083333		0.0052083333		0		0		0		0.0056818182		0.0227272727		0.0227272727		0		0.0056818182		0.0227272727		0		0		0		0		0		0.00625		0.025		0.025		0.00625		0.00625		0.00625		0.025		0		0.00625		0		0		0		0.0625		0		0		0		0		0		0.0069444444		0		0		0		0.0078125		0		0		0		0.0078125		0		0.0078125		0.03125		0		0.0078125		0.0078125		0.0703125		0.03125		0.0078125		0.0078125		0.0089285714		0.0089285714		0		0.0089285714		0		0.1428571429		0.0357142857		0.0089285714		0		0		0		0.0089285714		0		0.0089285714		0		0		0		0		0.0357142857		0		0.0104166667		0.0104166667		0		0		0.0104166667		0		0		0.0104166667		0.0104166667		0		0.0104166667		0		0.0104166667		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0		0		0		0.0104166667		0

		35		15		2		2		2		2		2		2		2		2		2		2		2		2		13		Molecular dynamics		0.0237037037		0.0533333333		0.015		0.0153846154		0.0288288288		0.045045045		0.0018018018		0.0490196078		0.0181818182		0.002020202		0.1523809524		0.0026666667		0		0.0533333333		0		0.0140350877		0		0.0148148148		0.0148148148		0.0148148148		0.0148148148		0.0148148148		0.0037037037		0.0039215686		0.062745098		0.062745098		0.062745098		0.0041666667		0		0.0041666667		0.0041666667		0		0.0041666667		0		1		0.0711111111		0.0044444444		0		0		0.0051282051		0		0		0.0820512821		0		0.0820512821		0.0051282051		0.0820512821		0.0051282051		0.0055555556		0.05		0.0055555556		0		0.0055555556		0.0055555556		0.1388888889		0.0222222222		0.0060606061		0		0		0		0		0		0.0066666667		0.0066666667		0		0.0066666667		0.06		0		0		0		0		0.0066666667		0.0066666667		0		0		0		0		0.0296296296		0		0		0		0		0.0296296296		0		0.0074074074		0		0.1185185185		0		0.1333333333		0.1333333333		0		0.075		0		0		0		0.0083333333		0		0		0		0		0.0083333333		0		0		0.075		0		0		0.0857142857		0.0095238095		0		0.0095238095		0		0		0		0		0		0		0.0095238095		0.0095238095		0		0.0380952381		0		0.0095238095		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.2777777778		0		0.1		0		0		0		0		0		0		0		0		0		0.0111111111		0		0		0.0111111111		0

		36		15		1		1		1		1		1		1		1		1		1		1		1		1		1		simulation		0.037037037		0.0059259259		0.0266666667		0.0068376068		0.0072072072		0.0072072072		0.0072072072		0		0		0.0181818182		0.0595238095		0.0026666667		0.0031746032		0.0133333333		0		0.0140350877		0		0.0333333333		0.0148148148		0.0037037037		0.0037037037		0.0148148148		0.0333333333		0		0		0		0.0039215686		0.0166666667		0.0166666667		0		0.0375		0.0041666667		0.0041666667		0		0.0711111111		1		0		0		0.0047619048		0.0051282051		0.0051282051		0.0051282051		0.0205128205		0.0205128205		0		0		0		0.0461538462		0.0222222222		0.05		0		0		0		0.0055555556		0		0.05		0		0		0.0060606061		0.0060606061		0.0060606061		0		0		0		0		0.0266666667		0.06		0.0266666667		0.0066666667		0.0066666667		0		0.0266666667		0.0066666667		0		0.0066666667		0		0.0066666667		0.0296296296		0		0		0		0		0.0074074074		0		0.0296296296		0		0		0		0.0083333333		0		0		0		0		0		0		0.0333333333		0		0		0		0.0083333333		0		0.0083333333		0		0.0083333333		0		0		0		0		0		0		0		0		0		0		0.0095238095		0.0095238095		0		0		0		0		0.0095238095		0.0095238095		0		0		0		0		0		0.0111111111		0		0.0111111111		0.0111111111		0		0		0.0111111111		0		0		0		0		0		0		0.0111111111		0.0111111111		0		0		0		0.0111111111		0		0.0111111111		0		0.0444444444		0		0		0.0111111111		0

		37		15		1		1		1		1		1		1		1		1		1		1		1		1		1		properties		0.0237037037		0.0133333333		0.0416666667		0.0153846154		0		0.0288288288		0		0.0019607843		0		0.002020202		0.0595238095		0		0.0031746032		0		0.03		0		0		0.0333333333		0.0333333333		0.0037037037		0		0		0.0592592593		0.0039215686		0		0		0		0.0166666667		0.0041666667		0		0.0166666667		0.0166666667		0.0041666667		0.0166666667		0.0044444444		0		1		0.0047619048		0		0.0051282051		0		0.0051282051		0		0		0		0.0051282051		0.0051282051		0		0		0.0055555556		0.0222222222		0.0055555556		0.0055555556		0		0.0055555556		0.0222222222		0.0060606061		0.0242424242		0.0060606061		0		0.0060606061		0.0060606061		0		0		0		0		0.0066666667		0.0266666667		0		0		0.0066666667		0		0		0		0.0066666667		0.0266666667		0		0		0		0		0.0074074074		0		0		0		0		0.0296296296		0.0074074074		0.0083333333		0		0		0		0		0		0		0		0		0.0333333333		0		0		0		0.075		0.0083333333		0.0083333333		0.0333333333		0.0095238095		0.0095238095		0		0		0		0		0		0		0		0		0		0		0		0		0.0380952381		0		0.0095238095		0		0		0		0.0111111111		0		0		0		0		0		0		0		0		0.0111111111		0		0.0111111111		0		0		0.0111111111		0		0		0		0		0		0		0.0111111111		0		0		0.0111111111		0		0		0		0.0111111111		0

		38		14		1		1		5		6		6		6		6		7		10		10		11		11		11		presence		0.0063492063		0.0142857143		0.0071428571		0.0164835165		0.0482625483		0.0077220077		0.0482625483		0.0021008403		0.0346320346		0.0346320346		0		0.0028571429		0.0136054422		0.0035714286		0.0035714286		0		0.015037594		0		0.003968254		0.003968254		0		0		0		0.0168067227		0		0.0378151261		0.0042016807		0.0044642857		0		0.0044642857		0.0178571429		0.0178571429		0		0.0044642857		0		0		0.0047619048		1		0.0051020408		0		0.0054945055		0		0		0		0.0054945055		0		0.0054945055		0.021978022		0		0		0.005952381		0.005952381		0.005952381		0.0238095238		0.005952381		0		0		0		0		0		0		0.0064935065		0		0.0071428571		0		0.0071428571		0		0.0071428571		0		0		0.0071428571		0		0		0		0.0071428571		0		0.0071428571		0.0079365079		0		0		0		0		0		0		0.0079365079		0		0		0		0		0		0		0		0		0.0089285714		0		0		0.0089285714		0.0357142857		0.0357142857		0.0089285714		0		0.0803571429		0		0		0.0102040816		0		0		0		0.0102040816		0		0		0.0102040816		0		0.0102040816		0.0102040816		0.0102040816		0		0		0		0		0		0.0408163265		0		0		0		0		0.0119047619		0		0.0119047619		0		0		0		0		0		0.0476190476		0		0		0		0.0119047619		0.0119047619		0		0.0119047619		0.0119047619		0.0119047619		0		0		0.0119047619		0.0119047619		0		0		0.0119047619		0.0119047619		0		0.0119047619

		39		14		1		1		1		3		3		8		8		9		9		9		10		10		6		models		0.0396825397		0		0.0285714286		0.0018315018		0.0482625483		0.0308880309		0.0173745174		0.0084033613		0.0346320346		0		0.0408163265		0.0028571429		0		0.0035714286		0.0035714286		0.0037593985		0.0037593985		0.003968254		0.0158730159		0		0		0		0.003968254		0		0.0042016807		0		0.0168067227		0		0.0044642857		0.0178571429		0		0.0044642857		0		0.0044642857		0		0.0047619048		0		0.0051020408		1		0.0054945055		0		0.021978022		0.0054945055		0.0054945055		0.021978022		0		0.0054945055		0.0054945055		0		0		0.005952381		0		0.0238095238		0		0.0238095238		0		0.0064935065		0		0.0584415584		0.0064935065		0		0.0064935065		0.0071428571		0		0		0		0		0		0		0		0		0.0071428571		0.0642857143		0		0.0285714286		0		0		0		0		0		0		0		0		0.0079365079		0		0.0079365079		0.0079365079		0.0089285714		0		0		0.0089285714		0		0.0089285714		0		0		0		0		0.0803571429		0		0		0		0		0		0		0.0102040816		0.0102040816		0		0		0.0408163265		0.0102040816		0		0.0408163265		0.0102040816		0.0102040816		0.0102040816		0		0		0.0102040816		0		0.0102040816		0.0102040816		0		0.0408163265		0		0		0		0		0		0.0476190476		0		0		0		0		0.0119047619		0		0		0		0		0		0.0119047619		0.0119047619		0		0		0		0		0.0119047619		0		0.0119047619		0		0		0.0119047619		0.0119047619		0.0119047619		0.0119047619

		40		13		1		1		1		3		3		3		3		3		3		3		3		3		4		systems		0.0017094017		0.0017094017		0.0076923077		0.0493096647		0.0083160083		0.051975052		0.0020790021		0		0.0093240093		0.0023310023		0.043956044		0.0030769231		0.0036630037		0.0038461538		0.0615384615		0.004048583		0.004048583		0		0		0		0		0		0		0		0		0		0.07239819		0.0048076923		0.0048076923		0		0		0.0192307692		0.0048076923		0		0.0051282051		0.0051282051		0.0051282051		0		0.0054945055		1		0.0236686391		0.0059171598		0		0		0.0059171598		0.0532544379		0		0.0059171598		0		0		0.0576923077		0		0		0.0064102564		0		0		0.006993007		0		0		0		0		0		0.0076923077		0.0076923077		0.0076923077		0		0		0		0.0076923077		0		0.0076923077		0		0.0076923077		0		0.0076923077		0.0076923077		0.0076923077		0.0341880342		0.0085470085		0		0.0085470085		0		0		0		0.0085470085		0		0		0		0		0		0		0		0		0		0		0.0096153846		0		0		0		0		0		0		0.0096153846		0		0.010989011		0.010989011		0		0		0.010989011		0		0		0		0		0.0989010989		0		0		0.043956044		0		0		0		0		0		0		0		0		0		0.0128205128		0.0128205128		0		0		0		0		0		0		0.0128205128		0.0128205128		0.0128205128		0		0		0		0		0		0		0		0.0128205128		0		0		0		0		0		0		0		0		0

		41		13		1		1		1		3		3		3		3		3		3		3		3		3		4		phenomenon		0.0017094017		0.0068376068		0.0076923077		0.0315581854		0.0332640333		0.0187110187		0.0187110187		0.0090497738		0.0093240093		0.0023310023		0		0.0030769231		0.0036630037		0		0.0615384615		0		0.004048583		0.0042735043		0.0042735043		0.0042735043		0.0042735043		0		0		0		0.0045248869		0.0045248869		0.0407239819		0		0.0048076923		0.0192307692		0		0.0048076923		0		0		0		0.0051282051		0		0.0054945055		0		0.0236686391		1		0		0.0059171598		0		0.0059171598		0.0236686391		0.0059171598		0.0059171598		0.0064102564		0.0064102564		0		0.0064102564		0.0064102564		0		0		0		0		0		0.006993007		0		0.027972028		0		0		0.0307692308		0		0		0		0.0076923077		0		0.0307692308		0		0.0076923077		0		0		0.0076923077		0		0		0		0		0		0.0085470085		0		0		0.0085470085		0.0085470085		0.0085470085		0		0		0.0096153846		0		0.0384615385		0		0		0.0096153846		0		0		0		0.0096153846		0		0.0096153846		0		0		0		0		0		0		0		0		0		0		0		0		0		0.010989011		0		0.010989011		0.043956044		0		0		0		0		0.010989011		0		0		0		0.0128205128		0		0		0		0		0		0		0		0		0.0128205128		0		0.0128205128		0		0		0		0		0		0.0128205128		0.0128205128		0		0		0		0.0512820513		0		0.0128205128		0		0		0.0128205128		0

		42		13		1		1		5		6		6		6		6		7		7		7		7		7		9		collision		0.0068376068		0.0017094017		0		0.0019723866		0.0020790021		0.0020790021		0.0187110187		0.0022624434		0.0023310023		0.0093240093		0.0027472527		0.0492307692		0.032967033		0.0153846154		0.0038461538		0.004048583		0.016194332		0		0		0		0.0042735043		0		0.0384615385		0.0045248869		0.0045248869		0		0.0045248869		0		0.0048076923		0.0192307692		0.0192307692		0		0.0048076923		0.0192307692		0		0.0051282051		0.0051282051		0		0.021978022		0.0059171598		0		1		0.0059171598		0		0.0236686391		0.0236686391		0.0059171598		0.0059171598		0.0576923077		0.0064102564		0		0.0064102564		0		0		0		0		0.006993007		0		0.006993007		0.027972028		0.006993007		0.006993007		0		0		0		0.0076923077		0		0.0076923077		0.0307692308		0		0		0		0.0307692308		0		0.0076923077		0.0076923077		0.0307692308		0		0		0.0085470085		0		0		0		0		0.0341880342		0		0.0085470085		0.0096153846		0		0		0		0.0384615385		0		0.0096153846		0		0.0096153846		0.0096153846		0		0		0		0.0096153846		0		0		0		0		0.010989011		0		0		0		0		0		0		0		0		0		0.0989010989		0		0.010989011		0		0		0.010989011		0		0		0		0		0.0512820513		0.1153846154		0		0		0		0		0.0128205128		0.0128205128		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0128205128		0

		43		13		2		2		2		2		2		2		2		2		2		2		2		2		13		dissipation		0.0153846154		0.0837606838		0.0076923077		0.0177514793		0.051975052		0.0083160083		0.0083160083		0.036199095		0.0093240093		0		0.0247252747		0.0030769231		0		0.0615384615		0.0038461538		0		0.004048583		0.0170940171		0.0042735043		0.0042735043		0		0		0.0042735043		0.0045248869		0.07239819		0.07239819		0.0407239819		0		0		0.0048076923		0.0192307692		0		0.0048076923		0.0048076923		0.0820512821		0.0205128205		0		0		0.0054945055		0		0.0059171598		0.0059171598		1		0.0059171598		0.2899408284		0		0.1479289941		0.0236686391		0		0.0064102564		0.0064102564		0		0		0		0.2307692308		0		0.027972028		0.006993007		0.006993007		0		0		0		0.0307692308		0		0		0		0.0076923077		0		0		0.0307692308		0		0		0		0.0076923077		0		0.0076923077		0		0		0		0		0		0		0		0		0.0085470085		0		0.1367521368		0.0096153846		0.1538461538		0.1538461538		0		0.0865384615		0.0096153846		0.0096153846		0		0		0		0		0		0.0096153846		0		0		0		0.0096153846		0		0		0.1758241758		0		0.010989011		0		0		0.010989011		0		0		0		0.010989011		0.010989011		0		0		0.010989011		0		0.010989011		0.010989011		0		0		0		0		0		0.0128205128		0		0.0128205128		0		0		0		0		0		0		0.2051282051		0		0.1153846154		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		44		13		1		1		1		1		1		1		1		1		1		1		1		1		1		result		0.0427350427		0.0017094017		0.0076923077		0.0177514793		0.0083160083		0.0020790021		0.0187110187		0.020361991		0.0023310023		0		0.0027472527		0.0123076923		0.0146520147		0		0		0		0.016194332		0.0042735043		0.0170940171		0.0042735043		0.0170940171		0		0.0384615385		0.0045248869		0.0045248869		0		0		0.0048076923		0.0432692308		0.0048076923		0.0192307692		0		0.0192307692		0.0769230769		0		0.0205128205		0		0		0.0054945055		0		0		0		0.0059171598		1		0.0059171598		0.0059171598		0		0.0236686391		0.0064102564		0.0064102564		0.0064102564		0.0064102564		0		0.0064102564		0		0.0576923077		0		0		0.006993007		0.006993007		0		0.006993007		0.0076923077		0		0		0		0.0076923077		0.0076923077		0		0.0307692308		0.0076923077		0.0076923077		0.0076923077		0.0076923077		0		0		0		0.0085470085		0		0.0769230769		0		0.0085470085		0		0		0		0		0		0		0.0096153846		0.0096153846		0		0		0.0096153846		0.0096153846		0		0		0		0		0		0		0.0865384615		0		0.0096153846		0		0		0		0.010989011		0		0		0.010989011		0.010989011		0.010989011		0		0.043956044		0.010989011		0		0		0		0.010989011		0.010989011		0		0		0.010989011		0.0128205128		0		0		0		0		0.0128205128		0.0128205128		0.0128205128		0.0128205128		0		0		0		0		0		0		0		0		0.0128205128		0.0128205128		0.0128205128		0.0128205128		0.0128205128		0.0128205128		0.0128205128		0		0.0128205128		0		0.0512820513		0		0.0128205128		0.0128205128

		45		13		2		2		2		2		2		2		2		2		2		2		2		2		13		collisions		0.0153846154		0.0615384615		0.0019230769		0.0019723866		0.1018711019		0.051975052		0.0332640333		0.0814479638		0.0093240093		0.0093240093		0.0247252747		0.0030769231		0.0036630037		0.0346153846		0.0153846154		0		0		0.0042735043		0.0042735043		0.0042735043		0		0		0.0042735043		0		0.1628959276		0.07239819		0.0407239819		0		0		0.0048076923		0		0		0.0192307692		0.0048076923		0.0820512821		0		0		0.0054945055		0.021978022		0.0059171598		0.0059171598		0.0236686391		0.2899408284		0.0059171598		1		0.0059171598		0.0946745562		0.0059171598		0		0		0.0256410256		0		0		0.0256410256		0.3141025641		0		0.006993007		0		0.027972028		0		0		0.006993007		0.0076923077		0.0076923077		0.0076923077		0		0		0		0		0		0		0		0		0.0076923077		0		0		0		0.0085470085		0		0.0085470085		0		0		0.0085470085		0		0		0		0.1367521368		0		0.1538461538		0.1538461538		0		0.0865384615		0.0384615385		0.0096153846		0		0.0096153846		0		0		0.0096153846		0		0		0		0.0096153846		0		0		0		0.0989010989		0		0.010989011		0		0.010989011		0.010989011		0		0		0		0.010989011		0.010989011		0		0		0.010989011		0		0.010989011		0.010989011		0		0		0		0.0128205128		0		0.0512820513		0		0		0		0.0128205128		0		0.0128205128		0		0.0128205128		0.2051282051		0		0.1153846154		0		0		0		0		0.0128205128		0.0128205128		0		0		0.0128205128		0		0		0.0128205128		0		0

		46		13		1		1		1		3		3		3		3		3		3		3		3		3		4		case		0.0068376068		0.0068376068		0.0076923077		0.0019723866		0.0332640333		0.0332640333		0.0083160083		0.036199095		0		0.020979021		0.0027472527		0.0030769231		0.0036630037		0.0153846154		0.0615384615		0		0.016194332		0		0		0.0042735043		0		0.0170940171		0.0042735043		0		0.0180995475		0.0180995475		0.0045248869		0		0.0048076923		0		0.0048076923		0.0192307692		0.0192307692		0.0048076923		0.0051282051		0		0.0051282051		0		0		0.0532544379		0.0236686391		0.0236686391		0		0.0059171598		0.0059171598		1		0.0236686391		0.0059171598		0.0064102564		0.0064102564		0.0256410256		0.0064102564		0		0		0		0		0.006993007		0.027972028		0.006993007		0		0.006993007		0		0		0.0307692308		0		0.0076923077		0		0.0076923077		0.0076923077		0		0.0076923077		0		0		0.0076923077		0.0076923077		0.0307692308		0		0		0		0		0		0.0341880342		0.0085470085		0		0.0085470085		0		0.0085470085		0		0		0		0		0		0		0.0096153846		0		0		0.0096153846		0.0096153846		0		0		0.0096153846		0		0		0		0		0.010989011		0		0.010989011		0.010989011		0.010989011		0		0		0.043956044		0.043956044		0.010989011		0		0.043956044		0		0		0.043956044		0.010989011		0		0		0.0128205128		0.0128205128		0		0		0.0128205128		0		0.0128205128		0		0.0128205128		0.1153846154		0.0128205128		0.0128205128		0		0.0512820513		0.0512820513		0		0		0		0		0		0		0		0		0.0128205128		0		0		0		0		0		0.0128205128		0

		47		13		2		2		2		2		2		2		2		2		2		2		2		2		13		walls		0.0068376068		0.0273504274		0		0.0177514793		0.1018711019		0.0187110187		0		0.1108597285		0.020979021		0.020979021		0.010989011		0.0030769231		0		0.0961538462		0.0038461538		0		0.004048583		0		0.0042735043		0.0384615385		0		0.0384615385		0.0042735043		0		0.1131221719		0.1628959276		0.0407239819		0		0		0		0.0048076923		0.0048076923		0.0048076923		0		0.0820512821		0		0.0051282051		0.0054945055		0.0054945055		0		0.0059171598		0.0059171598		0.1479289941		0		0.0946745562		0.0236686391		1		0.0236686391		0		0		0.0064102564		0		0		0		0.1025641026		0		0.027972028		0.006993007		0		0		0.006993007		0.006993007		0.0307692308		0.0076923077		0		0.0076923077		0		0.0076923077		0		0		0		0		0.0076923077		0		0.0076923077		0.0307692308		0		0		0		0		0		0.0085470085		0		0		0		0		0.1367521368		0.0096153846		0.1538461538		0.1538461538		0		0.0865384615		0		0		0.0096153846		0		0		0.0096153846		0		0		0.0096153846		0		0		0		0		0		0.1758241758		0.043956044		0.010989011		0		0.010989011		0		0.043956044		0		0.010989011		0		0.010989011		0		0		0.043956044		0		0.010989011		0		0.0128205128		0.0128205128		0		0		0		0		0		0.0128205128		0		0.0128205128		0		0		0		0.0512820513		0.3205128205		0		0.2051282051		0.0128205128		0		0		0		0		0		0.0128205128		0		0		0		0.0512820513		0		0		0

		48		13		3		3		3		4		4		4		4		4		4		4		4		4		14		shape		0.0153846154		0.0068376068		0.0019230769		0.0078895464		0.0083160083		0.0083160083		0.0748440748		0.036199095		0.0093240093		0.0023310023		0.010989011		0.0123076923		0		0.0038461538		0.0615384615		0.004048583		0.016194332		0.0042735043		0		0		0		0.0042735043		0.0042735043		0		0		0.0045248869		0.0407239819		0		0		0.0048076923		0.0048076923		0		0.0048076923		0.0192307692		0.0051282051		0.0461538462		0		0.021978022		0.0054945055		0.0059171598		0.0059171598		0.0059171598		0.0236686391		0.0236686391		0.0059171598		0.0059171598		0.0236686391		1		0		0.1025641026		0		0.0576923077		0		0.0064102564		0.0064102564		0.0576923077		0		0		0.006993007		0		0		0		0		0.0076923077		0		0		0.0692307692		0.0076923077		0		0		0		0.0076923077		0.0076923077		0.0076923077		0.0307692308		0		0		0.0085470085		0		0		0		0		0.0085470085		0		0.0341880342		0		0		0		0.0096153846		0.0384615385		0		0		0.0384615385		0.1538461538		0		0		0		0.0096153846		0		0		0		0		0		0		0		0.010989011		0		0.010989011		0.010989011		0		0.010989011		0		0.010989011		0.010989011		0.010989011		0.010989011		0		0		0.010989011		0.010989011		0		0		0		0		0		0		0		0		0		0		0		0.0512820513		0.0128205128		0		0.0128205128		0		0.0512820513		0		0		0		0		0		0.0512820513		0.0512820513		0		0.0128205128		0.0512820513		0		0		0		0.0128205128		0		0.0128205128		0

		49		12		1		1		5		6		7		7		7		8		8		8		8		8		10		frequency		0.0074074074		0.0018518519		0		0.0021367521		0.0022522523		0		0		0.0024509804		0.0025252525		0.0227272727		0.0029761905		0.03		0.003968254		0.0041666667		0		0.0043859649		0.0043859649		0		0.0046296296		0.0416666667		0.0185185185		0		0.0185185185		0.0049019608		0		0.0049019608		0.0049019608		0.0833333333		0		0		0.0208333333		0		0		0		0.0055555556		0.0222222222		0		0		0		0		0.0064102564		0.0576923077		0		0.0064102564		0		0.0064102564		0		0		1		0		0		0.0069444444		0		0.0069444444		0		0		0		0		0		0.0075757576		0.0075757576		0.0075757576		0.0083333333		0		0		0.0083333333		0.0083333333		0		0.075		0		0.075		0		0		0.0083333333		0		0		0.0083333333		0.0092592593		0		0.0092592593		0.0092592593		0		0		0		0.037037037		0.0092592593		0		0		0		0		0		0.0104166667		0		0		0		0.0416666667		0		0		0		0		0.0104166667		0		0		0.0104166667		0		0.0119047619		0.0119047619		0.0119047619		0		0		0		0		0		0.0119047619		0		0.0476190476		0		0		0		0		0		0		0		0.0138888889		0		0.0138888889		0.0138888889		0		0		0.0138888889		0		0		0.0138888889		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0138888889		0.0138888889		0.0138888889		0		0		0

		50		12		3		3		3		4		4		4		4		4		4		4		4		4		14		repose		0.0666666667		0.0166666667		0.0083333333		0		0.0022522523		0.009009009		0.0810810811		0.0024509804		0		0		0.0267857143		0		0		0.0041666667		0.0041666667		0.0043859649		0		0.0046296296		0.0046296296		0		0.0046296296		0		0.0185185185		0		0		0		0.0049019608		0		0		0		0.0208333333		0.0052083333		0.0052083333		0.0052083333		0.05		0.05		0.0055555556		0		0		0		0.0064102564		0.0064102564		0.0064102564		0.0064102564		0		0.0064102564		0		0.1025641026		0		1		0		0.1111111111		0.0277777778		0		0		0.1736111111		0		0		0.0075757576		0		0		0		0		0		0		0		0.5333333333		0		0		0		0		0.0333333333		0.0083333333		0		0		0		0		0		0		0		0.0092592593		0		0.0092592593		0		0.0092592593		0		0		0		0.0104166667		0		0.0104166667		0		0.0104166667		0.09375		0		0		0.0104166667		0		0		0		0		0		0		0		0		0.0119047619		0		0.0119047619		0		0		0		0		0.0119047619		0		0.0476190476		0		0		0.0119047619		0		0		0		0		0		0		0		0		0		0		0		0		0		0.2222222222		0.0138888889		0		0		0		0		0		0		0		0		0		0.125		0.125		0		0.0138888889		0.0138888889		0.0138888889		0		0		0		0		0.125		0

		51		12		1		1		1		3		3		3		3		3		3		3		3		3		4		existence		0.0074074074		0.0074074074		0.01875		0.0085470085		0.0202702703		0.0563063063		0.0202702703		0.0024509804		0.0025252525		0.0404040404		0.0476190476		0		0.003968254		0.0041666667		0.0166666667		0		0		0		0.0046296296		0.0046296296		0		0.0416666667		0.0185185185		0.0049019608		0.0049019608		0.0049019608		0.0049019608		0.0052083333		0		0.0052083333		0.0052083333		0.0052083333		0.0208333333		0.0208333333		0.0055555556		0		0.0222222222		0.005952381		0.005952381		0.0576923077		0		0		0.0064102564		0.0064102564		0.0256410256		0.0256410256		0.0064102564		0		0		0		1		0		0		0.0277777778		0		0.0069444444		0		0.0303030303		0.0075757576		0		0.0075757576		0		0.0333333333		0.0083333333		0		0.0083333333		0		0.0083333333		0		0		0.0083333333		0		0		0		0		0.0333333333		0		0		0.0092592593		0.0092592593		0		0.0092592593		0		0		0		0		0.037037037		0		0		0		0		0		0		0		0		0		0.0104166667		0.0104166667		0		0		0.0416666667		0.0104166667		0.0104166667		0.0104166667		0.0119047619		0		0		0.0119047619		0.0476190476		0.0119047619		0		0.0119047619		0.0476190476		0		0.0119047619		0		0.0119047619		0		0		0.0119047619		0		0		0.0119047619		0		0.0138888889		0		0		0.0138888889		0.0138888889		0		0		0		0.0555555556		0		0		0		0.0555555556		0.0555555556		0		0		0		0.0138888889		0		0		0.0138888889		0		0		0		0.0138888889		0		0		0		0		0.0138888889

		52		12		3		3		3		4		4		4		4		4		4		4		4		4		14		mixture		0.0074074074		0		0		0.0085470085		0.009009009		0		0.1103603604		0.0098039216		0.0101010101		0		0.0029761905		0		0		0.0041666667		0.0666666667		0		0.0043859649		0		0		0		0.0046296296		0		0		0		0		0		0		0		0		0.0052083333		0		0		0		0.0052083333		0		0		0.0055555556		0.005952381		0		0		0.0064102564		0.0064102564		0		0.0064102564		0		0.0064102564		0		0.0576923077		0.0069444444		0.1111111111		0		1		0.0069444444		0.0277777778		0		0.1111111111		0		0		0.0075757576		0.0075757576		0		0		0		0.0333333333		0		0		0.0083333333		0.0083333333		0.0083333333		0		0		0		0.0083333333		0		0.0083333333		0		0		0.0092592593		0		0		0		0		0		0		0.0092592593		0.037037037		0		0.0104166667		0		0		0		0		0.0416666667		0.375		0		0		0		0.0104166667		0		0		0		0		0		0.0104166667		0		0.0119047619		0		0		0		0		0		0		0		0		0.0119047619		0.0119047619		0		0		0.0476190476		0.0119047619		0		0		0		0		0		0		0		0		0		0.0138888889		0		0.5		0.0138888889		0		0		0		0		0		0		0		0.0138888889		0		0.5		0.5		0		0		0.125		0		0		0		0		0		0.0555555556		0

		53		12		1		1		1		3		3		8		8		9		9		9		10		10		6		avalanches		0.0018518519		0		0.0020833333		0.0085470085		0.009009009		0		0.009009009		0.0024509804		0.0227272727		0.0025252525		0.0119047619		0.0033333333		0.003968254		0		0.0041666667		0.0175438596		0.0043859649		0.0185185185		0.0185185185		0.0046296296		0		0		0.0046296296		0.0049019608		0.0049019608		0.0049019608		0.0049019608		0		0		0		0		0.0208333333		0		0.0052083333		0.0055555556		0		0.0055555556		0.005952381		0.0238095238		0		0.0064102564		0		0		0		0		0		0		0		0		0.0277777778		0		0.0069444444		1		0		0		0.0069444444		0.0075757576		0		0.0075757576		0		0		0.0075757576		0		0		0.0083333333		0		0.0083333333		0		0		0		0		0.0083333333		0		0.0083333333		0.0333333333		0		0		0		0		0		0.037037037		0		0		0		0		0		0.0092592593		0		0.0104166667		0		0.0104166667		0		0.0104166667		0.0104166667		0		0		0.0104166667		0.0416666667		0		0		0		0		0		0		0.0119047619		0		0		0.0119047619		0		0		0		0		0		0		0.0119047619		0.0119047619		0		0.0119047619		0.0476190476		0		0		0		0.0119047619		0		0		0		0		0		0		0		0		0.0138888889		0		0		0		0.0138888889		0		0		0.0138888889		0		0		0		0.0138888889		0.0138888889		0		0		0		0		0		0		0		0		0.0555555556		0

		54		12		1		4		4		5		5		5		5		6		6		6		6		6		7		equations		0.0074074074		0.0166666667		0.0020833333		0.0192307692		0.0202702703		0.0022522523		0.009009009		0.0098039216		0		0.1237373737		0.0119047619		0		0.003968254		0		0.0041666667		0		0		0.0046296296		0.0046296296		0.0046296296		0		0		0		0		0		0		0.0196078431		0.0052083333		0.0052083333		0		0		0		0.046875		0		0.0055555556		0.0055555556		0		0.0238095238		0		0.0064102564		0		0		0		0.0064102564		0.0256410256		0		0		0.0064102564		0.0069444444		0		0.0277777778		0.0277777778		0		1		0.0069444444		0.0069444444		0		0		0.0075757576		0.0303030303		0		0.0075757576		0.0083333333		0		0.0083333333		0		0		0		0		0		0		0		0		0		0		0		0		0.037037037		0.037037037		0.0092592593		0		0		0.037037037		0.037037037		0		0		0.0092592593		0		0		0		0		0.0104166667		0.0416666667		0.0104166667		0		0.0416666667		0		0.0104166667		0.0416666667		0.0104166667		0		0		0.0104166667		0.0104166667		0		0		0		0		0.0119047619		0		0.0119047619		0		0		0		0		0		0.0119047619		0		0.0119047619		0.0119047619		0		0		0		0		0		0		0		0		0		0		0		0.0138888889		0.0138888889		0		0.0555555556		0		0		0		0		0		0.0138888889		0		0.0138888889		0.0138888889		0.0555555556		0		0.0138888889		0		0.0138888889		0.0138888889		0		0		0		0

		55		12		2		2		2		2		2		2		2		2		2		2		2		2		13		energy		0.0296296296		0.0907407407		0.0020833333		0.0021367521		0.0810810811		0.0202702703		0.009009009		0.1200980392		0.0025252525		0.0025252525		0.0119047619		0.0033333333		0		0.0375		0.0041666667		0		0.0175438596		0.0185185185		0.0046296296		0.0046296296		0.0046296296		0		0		0		0.1225490196		0.0784313725		0.0441176471		0		0		0.0052083333		0		0		0.0052083333		0		0.1388888889		0		0.0055555556		0.005952381		0.0238095238		0		0		0		0.2307692308		0		0.3141025641		0		0.1025641026		0.0064102564		0		0		0		0		0		0.0069444444		1		0		0.0075757576		0.0075757576		0.0303030303		0		0		0.0075757576		0.0083333333		0		0.0083333333		0.0333333333		0		0		0		0		0		0		0.0083333333		0.0083333333		0		0		0		0		0		0.0092592593		0		0		0.0092592593		0		0		0		0.0833333333		0		0.1666666667		0.1666666667		0		0.09375		0.0416666667		0.0104166667		0		0.0104166667		0		0		0.0416666667		0		0		0		0		0		0		0		0.1071428571		0.0119047619		0.0119047619		0		0.0119047619		0.0119047619		0		0		0.0119047619		0		0		0		0		0.0119047619		0		0.0476190476		0		0		0		0		0		0		0.0555555556		0		0		0		0		0		0		0		0		0.2222222222		0		0.125		0.0138888889		0		0		0		0.0138888889		0.0138888889		0		0		0.0138888889		0		0		0.0138888889		0		0

		56		12		3		3		3		4		4		4		4		4		4		4		4		4		14		pile		0.0166666667		0.0074074074		0.0083333333		0.0021367521		0.009009009		0.0202702703		0.1103603604		0		0		0		0.0476190476		0		0.0158730159		0		0.0166666667		0.0043859649		0		0.0416666667		0.0740740741		0		0		0.0046296296		0.0185185185		0		0		0		0		0.0052083333		0		0.0208333333		0.0052083333		0		0.0052083333		0		0.0222222222		0.05		0.0222222222		0		0		0		0		0		0		0.0576923077		0		0		0		0.0576923077		0		0.1736111111		0.0069444444		0.1111111111		0.0069444444		0.0069444444		0		1		0		0.0303030303		0		0		0.0303030303		0		0		0		0		0		0.075		0.0083333333		0		0		0		0.0083333333		0		0		0		0		0		0.0092592593		0		0.0092592593		0		0		0.0092592593		0		0		0		0		0		0.0104166667		0		0		0		0.0416666667		0.0416666667		0.0104166667		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0		0		0		0.0476190476		0		0		0		0.0119047619		0.0119047619		0		0		0		0		0		0		0		0		0		0		0		0.125		0		0		0		0.0555555556		0		0		0		0		0		0		0.2222222222		0.125		0		0.125		0.0555555556		0		0		0		0		0		0.0555555556		0

		57		11		1		1		1		3		3		8		8		9		9		9		10		10		6		terms		0.0080808081		0.002020202		0.0022727273		0.020979021		0.0098280098		0		0.0024570025		0.0106951872		0.0027548209		0		0.012987013		0.0145454545		0.0043290043		0.0045454545		0.0045454545		0		0.004784689		0.0050505051		0		0.0050505051		0		0		0.0050505051		0.0213903743		0.0213903743		0.0053475936		0.0053475936		0		0		0		0		0.0056818182		0.0227272727		0.0056818182		0.0060606061		0		0.0060606061		0		0.0064935065		0.006993007		0		0.006993007		0.027972028		0		0.006993007		0.006993007		0.027972028		0		0		0		0		0		0.0075757576		0		0.0075757576		0		1		0		0.0082644628		0.0082644628		0		0		0.0090909091		0		0		0		0		0.0090909091		0		0		0		0		0.0090909091		0		0.0090909091		0.0363636364		0.0090909091		0		0.0101010101		0		0		0.0404040404		0		0		0		0		0		0		0.0113636364		0.0113636364		0		0		0		0		0		0.0113636364		0		0.0454545455		0		0		0.0113636364		0		0		0.0113636364		0		0		0		0		0.012987013		0		0.012987013		0		0		0		0		0.012987013		0.012987013		0		0		0.012987013		0		0.012987013		0.012987013		0		0		0		0		0.0151515152		0		0		0		0		0		0.0151515152		0		0.0151515152		0		0.0151515152		0		0		0		0.0151515152		0		0		0		0		0		0		0		0		0		0.0151515152		0		0

		58		11		1		1		1		1		1		1		1		1		1		1		9		9		2		fluctuations		0.0080808081		0.0080808081		0.0090909091		0.0023310023		0.0393120393		0.0221130221		0.0098280098		0.0240641711		0.0027548209		0.0247933884		0.012987013		0.0036363636		0.0043290043		0.0045454545		0.0045454545		0		0.019138756		0.0202020202		0.0050505051		0.0202020202		0		0.0202020202		0.0050505051		0.0053475936		0.0213903743		0.0053475936		0		0.0056818182		0.0056818182		0		0.0227272727		0.0056818182		0		0.0227272727		0		0		0.0242424242		0		0		0		0		0		0.006993007		0		0		0.027972028		0.006993007		0		0		0		0.0303030303		0		0		0		0.0075757576		0.0303030303		0		1		0		0		0.132231405		0		0		0		0.0090909091		0.0090909091		0		0.0090909091		0		0.0090909091		0.0090909091		0		0		0.0363636364		0		0.0090909091		0		0		0.0101010101		0.0101010101		0		0.0404040404		0		0		0		0		0.0101010101		0.0113636364		0		0		0.0113636364		0		0		0		0.0113636364		0		0		0.0113636364		0		0.0113636364		0.0113636364		0		0		0.0113636364		0.012987013		0		0		0.012987013		0.012987013		0		0.012987013		0		0.012987013		0		0.012987013		0.012987013		0		0.012987013		0.012987013		0		0.012987013		0		0		0		0.0151515152		0		0		0		0		0		0		0		0.0606060606		0		0		0.0151515152		0.0151515152		0.0151515152		0		0.0151515152		0		0.0151515152		0		0		0.0151515152		0.1363636364		0		0		0		0		0		0		0		0.0151515152

		59		11		1		1		1		3		3		8		8		9		9		9		10		10		6		process		0.0323232323		0.0080808081		0.0022727273		0.0023310023		0.0393120393		0.0098280098		0.0098280098		0.0106951872		0.0027548209		0.0110192837		0.012987013		0		0		0.0181818182		0.0045454545		0.004784689		0		0.0050505051		0.0202020202		0.0050505051		0		0.0050505051		0.0050505051		0		0.0053475936		0		0		0		0.0227272727		0		0		0		0.0056818182		0.0227272727		0		0.0060606061		0.0060606061		0		0.0584415584		0		0.006993007		0.006993007		0.006993007		0.006993007		0.027972028		0.006993007		0		0.006993007		0		0.0075757576		0.0075757576		0.0075757576		0.0075757576		0.0075757576		0.0303030303		0		0.0082644628		0		1		0.0082644628		0		0.0082644628		0		0.0090909091		0.0090909091		0		0		0		0		0		0		0.0090909091		0.0090909091		0		0		0		0		0		0.0101010101		0.0101010101		0		0.0101010101		0.0101010101		0.0101010101		0.0101010101		0		0		0		0		0		0		0		0.0113636364		0.0113636364		0		0.0113636364		0		0		0.0113636364		0		0		0		0		0		0		0.012987013		0		0		0		0.012987013		0.012987013		0.012987013		0		0		0		0		0		0		0		0		0		0.012987013		0.012987013		0		0		0		0		0.0151515152		0.0151515152		0		0		0.0151515152		0.0151515152		0		0		0		0		0		0		0		0		0		0		0		0.0151515152		0		0		0.0151515152		0.0151515152		0.0151515152		0.0151515152		0.0151515152		0.0606060606		0

		60		11		1		4		4		5		5		5		5		6		6		6		6		6		7		form		0.0080808081		0.0323232323		0.0022727273		0.0023310023		0		0		0		0.0106951872		0.0110192837		0.0027548209		0		0.0145454545		0.0173160173		0.0045454545		0.0045454545		0		0		0		0.0050505051		0		0		0		0.0050505051		0		0.0053475936		0		0.0053475936		0		0		0.0056818182		0.0227272727		0.0056818182		0		0		0		0.0060606061		0		0		0.0064935065		0		0		0.027972028		0		0.006993007		0		0		0		0		0.0075757576		0		0		0.0075757576		0		0.0303030303		0		0		0.0082644628		0		0.0082644628		1		0.0082644628		0		0.0363636364		0.0090909091		0		0		0		0		0.0090909091		0		0		0		0		0		0		0		0.0090909091		0.0101010101		0.0101010101		0		0		0.0101010101		0.0101010101		0.0101010101		0		0		0		0.0113636364		0		0		0		0		0		0		0		0.0113636364		0		0		0		0		0		0		0		0		0		0		0.0519480519		0		0		0		0		0		0		0		0		0.012987013		0		0.012987013		0		0		0.012987013		0		0		0		0		0		0.0151515152		0.0151515152		0		0		0.0606060606		0		0		0		0		0		0		0		0		0		0.0151515152		0.0151515152		0		0		0		0		0		0		0		0		0.0151515152		0.0606060606		0		0.0606060606

		61		11		1		1		1		1		1		1		1		1		1		1		9		9		2		Numerical simulations		0.002020202		0.002020202		0.0090909091		0		0.0221130221		0.0098280098		0.0024570025		0.0106951872		0.0027548209		0.0247933884		0.0032467532		0.0327272727		0		0.0181818182		0.0045454545		0.004784689		0		0.0202020202		0.0050505051		0.0202020202		0.0050505051		0.0454545455		0.0050505051		0.0053475936		0.0053475936		0.0855614973		0		0.0056818182		0.0056818182		0		0.0227272727		0.0056818182		0		0.0056818182		0		0.0060606061		0.0060606061		0		0		0		0.027972028		0.006993007		0		0		0		0.006993007		0.006993007		0		0.0075757576		0		0.0075757576		0		0		0		0		0.0303030303		0		0.132231405		0		0.0082644628		1		0		0		0		0		0.0090909091		0		0		0.0090909091		0.0090909091		0		0		0		0.0090909091		0		0.0090909091		0		0.0101010101		0		0.0101010101		0		0.0101010101		0.0101010101		0		0		0		0.0101010101		0		0		0		0		0		0		0		0.0113636364		0.0113636364		0		0.0454545455		0		0.0113636364		0		0		0.0113636364		0		0.012987013		0		0		0.012987013		0.012987013		0		0.012987013		0		0.012987013		0		0.012987013		0.0519480519		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0151515152		0		0		0.0151515152		0.0151515152		0.0151515152		0		0		0		0		0		0		0		0.0606060606		0		0.0151515152		0		0		0		0		0		0

		62		11		1		1		5		6		7		7		7		8		8		8		8		8		10		data		0.002020202		0.002020202		0.0090909091		0.0023310023		0.0098280098		0		0		0.0106951872		0.0027548209		0.0110192837		0.0032467532		0.0145454545		0.0043290043		0.0045454545		0.0045454545		0		0.004784689		0.0050505051		0.0202020202		0		0.0202020202		0.0050505051		0.0202020202		0.0053475936		0		0		0		0		0.0056818182		0.0227272727		0		0		0.0227272727		0.0227272727		0		0		0.0060606061		0.0064935065		0.0064935065		0		0		0.006993007		0		0.006993007		0.006993007		0		0.006993007		0		0.0075757576		0		0		0		0.0075757576		0.0075757576		0.0075757576		0		0		0		0.0082644628		0		0		1		0		0		0.0090909091		0.0090909091		0		0		0		0.0090909091		0		0		0.0090909091		0.0090909091		0		0		0.0090909091		0		0		0.0404040404		0.0101010101		0.0404040404		0.0101010101		0		0.0101010101		0		0.0101010101		0		0		0		0		0.0113636364		0.0113636364		0		0		0.0113636364		0		0		0.0454545455		0.1022727273		0.0113636364		0.0113636364		0		0		0		0		0		0		0		0.012987013		0.0519480519		0		0		0		0		0		0		0		0		0		0.012987013		0		0		0		0		0		0.0151515152		0		0		0		0.0151515152		0		0		0		0		0		0		0		0.0151515152		0.0151515152		0		0		0		0		0.0151515152		0		0		0		0.0151515152		0		0.0151515152		0		0		0

		63		10		1		4		4		5		5		5		5		6		6		6		6		6		7		density waves		0		0.0355555556		0.0025		0.0025641026		0.0027027027		0.0027027027		0.0027027027		0.0735294118		0.003030303		0.003030303		0.0142857143		0		0		0.02		0		0.0052631579		0		0		0		0.0055555556		0		0		0		0		0.0235294118		0.0058823529		0.0058823529		0		0		0		0.00625		0		0.00625		0		0.0066666667		0		0		0		0.0071428571		0.0076923077		0		0		0.0307692308		0.0076923077		0.0076923077		0		0.0307692308		0		0.0083333333		0		0.0333333333		0		0		0.0083333333		0.0083333333		0		0.0090909091		0		0		0.0363636364		0		0		1		0		0		0		0		0		0		0		0		0		0		0.01		0		0		0		0		0.0111111111		0		0.0111111111		0		0		0.0111111111		0		0		0		0.05		0.0125		0.0125		0.0125		0		0		0		0.0125		0		0		0		0		0		0		0		0		0		0		0.0142857143		0.2285714286		0.0142857143		0.0142857143		0.0142857143		0		0.0142857143		0.0571428571		0		0		0		0.0142857143		0		0		0.0142857143		0.0142857143		0.0142857143		0		0		0		0		0.0166666667		0		0		0		0.15		0		0		0		0		0		0.0166666667		0.0166666667		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0.2666666667

		64		10		1		1		1		3		3		3		3		3		3		3		3		3		4		mechanism		0.0022222222		0		0		0.0025641026		0.0108108108		0.0432432432		0.0108108108		0.0117647059		0.0121212121		0.003030303		0		0		0.0047619048		0.045		0.02		0		0.0052631579		0		0		0		0		0.05		0		0.0058823529		0		0.0058823529		0.0058823529		0.00625		0.00625		0.025		0		0		0.00625		0		0.0066666667		0		0		0.0071428571		0		0.0076923077		0.0307692308		0		0		0		0.0076923077		0.0307692308		0.0076923077		0.0076923077		0		0		0.0083333333		0.0333333333		0		0		0		0		0		0		0.0090909091		0.0090909091		0		0		0		1		0.04		0		0		0.01		0		0		0.01		0		0		0		0.01		0		0		0		0.0444444444		0		0		0.0111111111		0		0		0.0444444444		0		0		0		0		0		0		0.0125		0		0.05		0.0125		0		0		0.0125		0.0125		0		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0		0.0142857143		0.0142857143		0.0142857143		0		0.0142857143		0		0		0		0		0		0.0166666667		0.0166666667		0		0		0.0166666667		0		0.0166666667		0		0		0.0166666667		0		0.0166666667		0.0166666667		0		0		0		0.0166666667		0.0166666667		0.0666666667		0		0		0.0166666667		0		0		0		0		0		0		0

		65		10		3		3		3		4		4		4		9		10		11		11		12		12		15		Physics		0.0022222222		0.02		0.0025		0.0025641026		0.0243243243		0		0		0.0029411765		0.003030303		0.003030303		0.0035714286		0		0		0.005		0		0		0.0052631579		0.0055555556		0		0		0		0		0		0		0.0235294118		0		0.0058823529		0.00625		0.00625		0.025		0		0		0.025		0		0		0		0		0		0		0.0076923077		0		0		0		0		0.0076923077		0		0		0		0		0		0		0		0.0083333333		0.0083333333		0.0083333333		0		0		0.0090909091		0.0090909091		0		0		0.0090909091		0		0.04		1		0		0		0		0		0		0.01		0		0		0.01		0		0		0		0.0111111111		0.0111111111		0.0111111111		0		0.0111111111		0.0111111111		0.0111111111		0		0.0111111111		0		0		0		0		0		0		0.0125		0		0		0.0125		0		0		0.05		0		0		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0.0142857143		0		0		0		0.0142857143		0.0571428571		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0.0166666667		0.0166666667		0		0		0		0

		66		10		1		1		1		3		3		8		8		9		9		9		10		10		5		powder		0.0088888889		0.0022222222		0.0025		0		0.0108108108		0.0027027027		0		0.0117647059		0		0.0121212121		0.0035714286		0		0		0.045		0.005		0.0052631579		0		0		0.0055555556		0.0222222222		0.0888888889		0.0222222222		0.0055555556		0		0.0235294118		0.0058823529		0		0.025		0		0.025		0.00625		0.00625		0.00625		0		0.0066666667		0.0266666667		0		0.0071428571		0		0		0		0.0076923077		0		0		0		0.0076923077		0.0076923077		0		0.0083333333		0		0.0083333333		0		0		0		0.0333333333		0		0		0.0090909091		0		0		0.0090909091		0.0090909091		0		0		0		1		0		0.01		0		0		0		0.01		0		0		0		0.04		0.01		0		0		0		0		0.0111111111		0		0		0.0111111111		0		0.0111111111		0		0		0		0		0.0125		0		0		0.0125		0		0		0.0125		0.0125		0		0		0		0		0		0		0		0		0.0571428571		0.0142857143		0		0		0.0142857143		0.0142857143		0		0.0571428571		0		0		0		0		0		0.0142857143		0.0571428571		0		0		0		0		0.0166666667		0		0.0666666667		0		0		0		0.0166666667		0.0166666667		0		0		0.0166666667		0.0166666667		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0

		67		10		3		3		3		4		4		4		4		4		4		4		4		4		14		angle		0.08		0.02		0.01		0		0.0027027027		0.0027027027		0.0243243243		0		0.003030303		0		0.0321428571		0		0		0.005		0		0.0210526316		0		0.0055555556		0.0222222222		0.0055555556		0		0		0.05		0		0		0		0		0.00625		0		0		0.025		0.00625		0.00625		0		0.06		0.06		0.0066666667		0		0		0		0		0		0.0076923077		0.0076923077		0		0		0		0.0692307692		0.0083333333		0.5333333333		0		0.0083333333		0.0083333333		0		0		0.075		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0.01		0.01		0.01		0		0		0		0		0		0		0		0.0111111111		0		0.0111111111		0		0.0444444444		0		0		0		0.0125		0		0.0125		0		0		0.0125		0		0		0.0125		0		0		0		0		0		0		0		0		0.0142857143		0		0.0142857143		0		0		0		0		0.0142857143		0		0.0142857143		0		0		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0.0166666667		0		0		0		0		0		0		0		0.0166666667		0.0166666667		0		0.0166666667		0		0		0		0		0		0		0.0166666667		0

		68		10		1		1		1		1		1		1		1		1		1		1		1		1		1		parameters		0.0022222222		0		0.0225		0.0230769231		0.0027027027		0.0027027027		0.0243243243		0.0117647059		0.0121212121		0.003030303		0.0142857143		0		0.0428571429		0.005		0.005		0		0.0052631579		0.0055555556		0.0055555556		0		0		0.0055555556		0.0888888889		0		0.0058823529		0		0		0.00625		0		0.00625		0		0		0.00625		0.00625		0		0.0266666667		0.0266666667		0.0071428571		0		0		0.0076923077		0.0076923077		0		0.0076923077		0		0.0076923077		0.0076923077		0.0076923077		0		0		0.0083333333		0.0083333333		0		0		0		0.0083333333		0.0090909091		0.0090909091		0		0		0		0		0		0.01		0		0.01		0		1		0		0		0.01		0.01		0		0		0.09		0.01		0		0		0		0		0.0111111111		0		0		0		0.0111111111		0		0		0		0		0		0.0125		0		0		0.0125		0		0		0		0.0125		0.0125		0		0.05		0		0		0.0125		0		0		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0.0166666667		0		0.0166666667		0.0166666667		0		0		0		0		0		0		0		0		0		0

		69		10		1		1		5		6		7		7		7		8		8		8		8		8		10		acceleration		0.0022222222		0.0022222222		0		0		0		0.0243243243		0		0		0		0.0272727273		0		0.036		0.019047619		0		0.005		0.0473684211		0.0210526316		0		0		0.0055555556		0.0055555556		0		0.0055555556		0.0058823529		0		0.0058823529		0		0.05625		0		0		0.025		0		0		0.025		0		0.0066666667		0		0		0		0.0076923077		0		0.0307692308		0		0		0		0.0076923077		0		0		0.075		0		0		0.0083333333		0		0		0		0		0		0		0		0.0090909091		0.0090909091		0		0		0		0		0		0		0		1		0		0.01		0.01		0.01		0		0		0		0		0		0		0.0111111111		0		0		0		0.0111111111		0.0111111111		0.0444444444		0		0		0		0		0		0		0		0		0		0.05		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0571428571		0		0		0		0		0		0.0142857143		0		0.0142857143		0		0		0		0		0		0.0166666667		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0

		70		10		1		1		5		6		7		7		7		8		8		12		13		13		12		equation		0.0022222222		0		0.0225		0.0102564103		0		0		0		0		0		0.003030303		0.0035714286		0.016		0		0		0		0		0.0052631579		0.0055555556		0		0		0.0222222222		0		0		0.0058823529		0		0		0		0		0.05625		0.00625		0.00625		0		0		0.025		0		0.0066666667		0		0		0		0		0.0307692308		0		0.0307692308		0.0307692308		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0090909091		0		0		0.0090909091		0.0090909091		0		0		0		0		0		0		0		1		0		0		0.01		0.01		0		0.01		0		0		0		0.0444444444		0		0		0		0		0		0		0.0111111111		0		0		0		0.0125		0		0.0125		0		0		0		0		0		0		0.0125		0.05		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0.0666666667		0		0		0		0		0		0

		71		10		1		1		5		6		7		7		7		8		8		8		8		8		10		range		0.0022222222		0.02		0.0025		0.0102564103		0.0027027027		0.0027027027		0		0.0029411765		0.0121212121		0.0272727273		0.0035714286		0.004		0.0047619048		0		0		0.0210526316		0.0052631579		0		0.0055555556		0.0888888889		0.0055555556		0		0.0055555556		0.0235294118		0		0		0		0.025		0		0.00625		0.00625		0		0.00625		0.00625		0		0		0.0066666667		0.0071428571		0		0.0076923077		0		0		0		0.0076923077		0		0.0076923077		0		0		0.075		0		0.0083333333		0		0		0		0		0		0		0.0090909091		0		0		0		0		0		0.01		0.01		0		0.01		0.01		0.01		0		1		0		0		0.01		0		0		0.01		0		0		0		0		0		0		0		0.0111111111		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0125		0		0.05		0		0.0125		0.05		0		0.0142857143		0		0.0142857143		0		0		0		0		0		0.0571428571		0		0		0		0.0142857143		0.0142857143		0		0		0		0		0.0166666667		0.0166666667		0		0		0		0		0		0		0		0		0		0.0166666667		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0.0166666667		0		0		0.0166666667

		72		10		1		1		5		6		7		7		7		8		8		12		13		13		12		Phenomena		0.0022222222		0.0088888889		0.0225		0.0025641026		0.0108108108		0.0432432432		0.0027027027		0.0029411765		0		0.003030303		0.0035714286		0		0		0.005		0.005		0.0210526316		0.0052631579		0		0		0.0055555556		0.0222222222		0.05		0.05		0		0		0		0.0058823529		0.025		0		0		0		0		0.00625		0.00625		0.0066666667		0.0266666667		0		0		0.0071428571		0		0.0076923077		0		0		0.0076923077		0		0		0		0.0076923077		0		0.0333333333		0		0		0.0083333333		0		0		0.0083333333		0		0		0.0090909091		0		0		0		0		0		0		0.01		0.01		0.01		0.01		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0125		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0.0142857143		0		0		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0.0166666667		0		0.0666666667		0.0166666667		0		0		0		0		0

		73		10		1		1		5		6		6		6		6		7		7		7		7		7		9		response		0.0088888889		0		0.0225		0.0025641026		0.0108108108		0.0108108108		0.0027027027		0.0117647059		0.003030303		0		0.0035714286		0.064		0.0047619048		0		0		0.0210526316		0.0842105263		0.0222222222		0.0055555556		0.0222222222		0.0055555556		0.0055555556		0		0.0058823529		0.0058823529		0		0.0058823529		0.00625		0.025		0.00625		0		0		0		0.00625		0.0066666667		0.0066666667		0		0		0.0642857143		0.0076923077		0		0.0307692308		0		0.0076923077		0		0		0.0076923077		0.0076923077		0		0.0083333333		0		0.0083333333		0		0		0.0083333333		0		0.0090909091		0		0.0090909091		0		0		0.0090909091		0		0		0		0		0.01		0		0.01		0.01		0		0		1		0.01		0		0		0		0		0		0.0111111111		0		0		0		0		0		0		0.0111111111		0.0125		0		0		0		0		0		0.0125		0		0		0		0.0125		0		0		0.0125		0.0125		0		0		0		0		0		0		0.0142857143		0.0142857143		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0.0166666667		0		0.0166666667		0		0		0.0166666667		0		0		0		0.0166666667		0		0.0166666667		0.0166666667		0		0		0		0		0		0		0.0666666667		0		0		0

		74		10		1		1		5		6		7		7		7		8		8		8		8		8		10		region		0.0022222222		0.0088888889		0.0225		0.0025641026		0.0027027027		0		0.0108108108		0.0029411765		0.003030303		0		0		0.016		0		0		0.005		0.0052631579		0.0210526316		0.05		0		0.0222222222		0.0055555556		0		0		0.0235294118		0.0235294118		0		0		0.025		0.00625		0.00625		0		0		0		0.025		0		0		0		0		0		0		0		0		0.0076923077		0.0076923077		0.0076923077		0.0076923077		0		0.0076923077		0.0083333333		0		0		0		0.0083333333		0		0.0083333333		0		0		0.0363636364		0		0		0.0090909091		0.0090909091		0.01		0		0.01		0		0		0		0		0.01		0.01		0		0.01		1		0		0		0		0		0		0.0444444444		0.0111111111		0		0		0		0		0		0		0		0		0		0		0		0.0125		0.0125		0		0		0		0		0		0.0125		0.0125		0		0		0		0.0142857143		0		0.0142857143		0.0142857143		0.0142857143		0		0.0571428571		0		0		0		0		0.0142857143		0		0		0.0571428571		0		0.0142857143		0		0		0.0166666667		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		75		10		1		4		4		5		5		5		5		6		6		6		6		6		7		regime		0.0355555556		0		0		0.0230769231		0.0027027027		0.0108108108		0.0027027027		0.0117647059		0.0272727273		0.003030303		0.0321428571		0		0.0047619048		0		0.02		0		0.0210526316		0		0.0055555556		0		0		0		0.0055555556		0		0		0		0.0058823529		0		0.00625		0.00625		0		0		0.00625		0		0		0.0066666667		0.0066666667		0.0071428571		0.0285714286		0.0076923077		0.0076923077		0.0076923077		0		0		0		0.0076923077		0.0076923077		0.0307692308		0		0		0		0.0083333333		0.0333333333		0		0		0		0.0090909091		0		0		0		0		0		0		0.01		0		0		0		0.09		0		0		0		0		0		0		1		0.01		0		0		0.0111111111		0		0.0111111111		0		0		0		0.0111111111		0		0		0.0125		0		0		0		0		0		0.0125		0		0		0		0.05		0		0.0125		0.0125		0		0		0		0.0142857143		0		0		0		0		0		0		0		0		0.0142857143		0		0.0142857143		0		0.0142857143		0		0		0		0		0		0		0.0166666667		0		0		0.0666666667		0.0166666667		0.0166666667		0.0166666667		0		0		0		0		0		0		0		0		0		0.0166666667		0.0166666667		0.0166666667		0.0166666667		0.0666666667		0		0		0		0		0		0		0		0		0

		76		10		1		1		1		3		3		8		8		9		9		9		10		10		6		granular systems		0.0022222222		0.0022222222		0.0025		0.041025641		0.0027027027		0.0027027027		0		0.0029411765		0.003030303		0.0121212121		0.0035714286		0		0		0.005		0.005		0.0052631579		0		0		0		0.05		0		0.0055555556		0.0055555556		0.0058823529		0.0235294118		0.0058823529		0.0058823529		0		0.00625		0.00625		0.05625		0.00625		0.025		0.00625		0		0		0.0266666667		0		0		0.0076923077		0		0.0076923077		0.0076923077		0		0		0.0307692308		0.0307692308		0		0		0		0.0333333333		0		0		0		0		0		0.0363636364		0.0090909091		0		0		0.0090909091		0		0		0		0		0.04		0		0.01		0		0.01		0		0		0		0		0.01		1		0.01		0		0		0		0		0.0111111111		0		0		0		0.0444444444		0.0111111111		0		0.0125		0		0.0125		0		0		0		0		0		0		0.0125		0		0		0.0125		0		0.0125		0.0125		0		0		0		0.0142857143		0.0571428571		0		0		0		0.0142857143		0		0.0142857143		0		0.0142857143		0		0		0		0		0		0.0571428571		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0.0166666667		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		77		10		1		1		5		6		6		6		6		7		10		10		11		11		11		compaction		0.0022222222		0		0.0025		0.0025641026		0		0.0027027027		0		0		0.003030303		0.003030303		0.0035714286		0.004		0		0.005		0.005		0.0210526316		0		0		0		0.0055555556		0.0055555556		0		0		0		0		0		0		0		0.00625		0		0.05625		0.15625		0		0		0		0.0066666667		0		0.0071428571		0		0.0076923077		0		0.0307692308		0		0		0		0		0		0		0.0083333333		0		0		0		0		0		0		0		0.0090909091		0		0		0.0090909091		0		0.0090909091		0		0		0		0.01		0		0		0		0		0.01		0		0		0		0		0.01		1		0.0111111111		0		0		0		0		0		0		0.0444444444		0.0111111111		0		0		0.0125		0		0		0.05		0		0		0		0.0125		0.0125		0		0		0		0		0.1125		0		0.0125		0		0		0		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0571428571		0		0		0		0.0666666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		78		9		3		3		3		4		4		4		9		10		11		11		12		12		15		origin		0.0098765432		0.0024691358		0.0111111111		0.0455840456		0.003003003		0		0.003003003		0		0.0134680135		0.0033670034		0.0357142857		0.0044444444		0.0052910053		0.0055555556		0		0.0058479532		0		0		0.0061728395		0.0061728395		0		0		0		0.0065359477		0		0		0.0261437908		0.0069444444		0		0		0		0.0069444444		0		0		0.0296296296		0.0296296296		0		0.0079365079		0		0.0341880342		0		0		0		0.0085470085		0.0085470085		0		0		0.0085470085		0.0092592593		0		0		0.0092592593		0		0.037037037		0		0.0092592593		0		0		0		0.0101010101		0.0101010101		0		0		0		0.0111111111		0		0		0		0		0		0		0		0		0		0		0		0.0111111111		1		0		0.012345679		0		0		0		0		0.012345679		0		0		0		0		0		0		0		0.0138888889		0.0138888889		0		0.0138888889		0		0.0138888889		0		0.0138888889		0		0		0		0.0138888889		0		0.0158730159		0		0		0		0		0		0		0		0		0		0		0		0		0.0158730159		0.0158730159		0		0		0		0		0		0		0.0185185185		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0.0185185185		0.0185185185		0		0		0.0185185185		0		0		0.0185185185		0		0		0		0

		79		9		1		4		4		5		5		5		5		6		6		6		6		6		7		waves		0.0024691358		0.0098765432		0		0		0.012012012		0.012012012		0.012012012		0.0130718954		0.0033670034		0.0303030303		0.003968254		0		0.0052910053		0.0222222222		0.0055555556		0		0.0058479532		0.0061728395		0		0		0		0.0061728395		0.0061728395		0.0261437908		0		0.0065359477		0.0065359477		0.0069444444		0.0277777778		0		0.0069444444		0.0069444444		0.0069444444		0		0		0		0		0		0		0.0085470085		0		0		0		0		0		0		0		0		0		0		0.0092592593		0		0		0.037037037		0		0		0.0101010101		0.0101010101		0.0101010101		0.0101010101		0		0		0.0111111111		0.0444444444		0.0111111111		0		0		0		0		0		0		0		0		0		0.0111111111		0		0		0		1		0		0		0.1111111111		0		0		0		0		0		0.0555555556		0		0		0		0.0555555556		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0.0158730159		0		0		0		0		0		0		0		0.0185185185		0.0185185185		0		0.0185185185		0		0.0185185185		0.0185185185		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0.1666666667		0		0		0		0		0		0		0.0185185185		0		0.0185185185

		80		9		1		1		5		6		7		7		7		8		8		8		8		8		10		granular temperature		0.0098765432		0.0024691358		0.025		0.0028490028		0.003003003		0.012012012		0.003003003		0.0130718954		0		0.0033670034		0.003968254		0.04		0.0211640212		0		0.0222222222		0		0.0058479532		0		0.0061728395		0.024691358		0.0061728395		0.0061728395		0.024691358		0.0588235294		0		0		0		0.0625		0.0069444444		0.0277777778		0		0		0.0069444444		0.0625		0		0		0		0		0		0		0		0.0085470085		0		0.0769230769		0.0085470085		0		0		0		0.0092592593		0		0.0092592593		0		0		0.0092592593		0.0092592593		0.0092592593		0		0.0101010101		0.0101010101		0		0.0101010101		0.0404040404		0		0		0.0111111111		0		0		0		0.0111111111		0.0444444444		0		0		0.0111111111		0.0444444444		0		0		0		0.012345679		0		1		0		0		0.012345679		0		0		0		0		0		0		0		0		0		0.0138888889		0		0		0.0138888889		0		0		0.0138888889		0.0555555556		0.0555555556		0		0		0		0.0158730159		0.0158730159		0		0		0		0		0.1428571429		0		0		0.0158730159		0		0.0634920635		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0		0.0740740741		0		0		0		0		0

		81		9		1		1		1		1		1		1		1		5		5		5		5		5		3		power law		0.0024691358		0		0.025		0.0256410256		0		0		0.012012012		0		0.0033670034		0		0		0.0044444444		0.0476190476		0		0		0.0058479532		0.0058479532		0		0.0987654321		0		0		0		0		0		0		0		0.0065359477		0.0069444444		0.0069444444		0		0		0.0277777778		0.0277777778		0		0		0		0.0074074074		0		0		0.0085470085		0.0085470085		0		0		0		0		0		0		0		0.0092592593		0.0092592593		0		0		0.037037037		0		0		0		0		0		0		0		0		0.0101010101		0.0111111111		0		0		0		0.0111111111		0.0111111111		0		0		0		0		0		0.0111111111		0.0111111111		0		0		0		0		0		1		0		0		0		0		0		0		0		0.0138888889		0		0.0138888889		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0		0.0158730159		0.0158730159		0.0158730159		0.0634920635		0		0		0		0		0.0158730159		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0

		82		9		1		4		4		5		5		5		5		6		6		6		6		6		7		stress		0.0024691358		0		0		0		0.012012012		0.012012012		0.003003003		0.0130718954		0.0033670034		0.0134680135		0.003968254		0.0044444444		0.0052910053		0.0222222222		0.0055555556		0		0.0233918129		0.0061728395		0		0.0061728395		0		0.024691358		0		0		0.0261437908		0.0065359477		0		0.0069444444		0.0625		0		0.0277777778		0.0069444444		0.0277777778		0		0		0		0		0		0		0		0		0		0		0.0085470085		0		0.0341880342		0.0085470085		0		0		0		0.0092592593		0		0		0		0		0		0.0404040404		0.0404040404		0.0101010101		0.0101010101		0.0101010101		0.0404040404		0		0.0111111111		0.0111111111		0.0111111111		0		0		0		0		0		0		0		0		0		0.0111111111		0		0		0.1111111111		0		0		1		0		0		0		0		0.012345679		0.0138888889		0		0		0		0		0		0		0		0		0		0.0138888889		0		0.0138888889		0		0		0		0		0		0		0		0.0158730159		0.0158730159		0		0.0158730159		0		0.0158730159		0		0.0158730159		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0.0185185185		0		0.0185185185		0.0185185185		0		0.0185185185		0		0		0		0.0185185185		0.0185185185		0		0		0		0.0185185185		0		0		0.0185185185		0		0		0		0		0		0		0.0185185185		0		0.0185185185

		83		9		1		1		1		1		1		1		1		5		5		5		5		5		3		evolution		0.0024691358		0.0222222222		0.0027777778		0.0256410256		0.003003003		0		0.012012012		0.0032679739		0.0538720539		0.0033670034		0.0158730159		0.0177777778		0		0		0.0222222222		0.0058479532		0.0058479532		0		0.024691358		0		0.0061728395		0		0		0.0065359477		0		0		0		0		0		0		0		0		0.0277777778		0		0.0296296296		0.0074074074		0		0		0		0		0		0		0		0		0.0085470085		0.0085470085		0		0.0085470085		0		0.0092592593		0		0		0		0.037037037		0.0092592593		0.0092592593		0		0		0.0101010101		0.0101010101		0.0101010101		0.0101010101		0		0		0.0111111111		0		0.0111111111		0		0		0		0		0		0		0		0		0		0		0		0		0.012345679		0		0		1		0.012345679		0		0		0.012345679		0		0		0		0		0		0.0138888889		0		0		0.0138888889		0.0138888889		0		0.0138888889		0		0.0138888889		0		0		0.0138888889		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0.0158730159		0		0		0		0		0.0158730159		0		0		0		0		0		0.0185185185		0		0		0		0		0		0.0185185185		0		0		0.0185185185		0		0		0		0		0		0		0		0.0185185185		0		0		0		0.0185185185		0		0		0		0		0

		84		9		1		4		4		5		5		5		5		6		6		6		6		14		8		free		0.0024691358		0.0617283951		0.0027777778		0		0		0.027027027		0.003003003		0.0130718954		0		0.0303030303		0		0.0044444444		0		0.0222222222		0.0055555556		0		0		0		0.0061728395		0		0		0		0		0		0		0.0065359477		0		0		0.0277777778		0.0069444444		0.0069444444		0		0		0		0		0		0		0		0.0079365079		0		0.0085470085		0		0		0		0		0		0		0		0		0		0		0		0		0.037037037		0		0		0		0		0.0101010101		0.0101010101		0		0		0.0111111111		0		0.0111111111		0		0		0		0.0111111111		0		0		0		0		0		0		0		0		0		0		0		0		0		0.012345679		1		0.012345679		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0.0158730159		0		0		0.0158730159		0.0158730159		0		0.0158730159		0.0158730159		0.0158730159		0		0		0		0		0		0		0.0158730159		0.0158730159		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0740740741		0		0.0185185185		0		0.0185185185

		85		9		1		1		5		6		6		6		6		7		7		7		7		7		9		heap		0.0098765432		0.0222222222		0		0.0113960114		0.027027027		0.012012012		0.003003003		0.0032679739		0.0033670034		0.0303030303		0.003968254		0		0.0052910053		0.1388888889		0.0055555556		0.0058479532		0.0233918129		0		0		0		0.0061728395		0.0061728395		0.0061728395		0		0		0		0		0		0		0.0069444444		0.0069444444		0		0		0		0.0074074074		0.0296296296		0		0.0079365079		0		0.0085470085		0.0085470085		0.0341880342		0.0085470085		0		0		0.0085470085		0		0.0341880342		0.037037037		0.0092592593		0		0.0092592593		0		0		0		0		0		0		0.0101010101		0		0		0.0101010101		0		0.0444444444		0		0.0111111111		0.0444444444		0.0111111111		0.0111111111		0		0.0111111111		0		0		0		0.0111111111		0		0.0444444444		0.012345679		0		0		0		0		0		0.012345679		1		0		0		0		0		0		0		0.0555555556		0		0.0138888889		0		0		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0		0		0.0185185185		0		0		0.0740740741		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0.0185185185		0		0		0		0		0		0		0		0		0		0

		86		9		1		1		1		3		3		8		8		9		9		9		10		10		6		segregation phenomena		0.0098765432		0.0024691358		0.0027777778		0.0028490028		0		0		0		0		0.0134680135		0		0.0158730159		0		0		0		0.05		0.0058479532		0		0		0		0		0.0061728395		0		0		0		0.0261437908		0		0		0.0069444444		0.0069444444		0		0		0.0069444444		0		0.0069444444		0		0		0.0296296296		0		0.0079365079		0		0.0085470085		0		0		0		0		0		0		0		0.0092592593		0		0		0.037037037		0		0		0		0		0		0		0		0		0		0		0		0		0.0111111111		0		0		0		0.0444444444		0		0		0		0		0		0		0.0444444444		0.0111111111		0		0		0		0		0		0		0		0		1		0		0.0138888889		0.0138888889		0		0.0138888889		0		0.0138888889		0		0		0		0		0		0		0		0		0		0.0555555556		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0634920635		0		0		0		0.1428571429		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		87		9		2		2		2		2		2		2		2		2		2		2		2		2		13		influence		0		0.0222222222		0.0027777778		0.0113960114		0.1081081081		0.048048048		0		0.0816993464		0.0134680135		0.0134680135		0.0158730159		0.0044444444		0		0.0888888889		0.0222222222		0		0		0		0		0.0061728395		0		0.0061728395		0.0061728395		0		0.1045751634		0.1045751634		0.1045751634		0		0		0		0.0277777778		0.0069444444		0.0277777778		0		0.1185185185		0		0.0074074074		0		0.0079365079		0		0		0.0085470085		0.1367521368		0		0.1367521368		0.0085470085		0.1367521368		0		0		0		0.037037037		0		0.0092592593		0.0092592593		0.0833333333		0		0		0.0101010101		0		0		0.0101010101		0.0101010101		0		0		0		0.0111111111		0		0		0		0.0111111111		0		0		0.0111111111		0		0		0.0111111111		0		0		0		0		0		0.012345679		0.012345679		0		0		0		1		0.0138888889		0.125		0.125		0		0.125		0		0		0		0		0		0.0138888889		0		0		0.0138888889		0		0.0138888889		0.0138888889		0		0		0.1428571429		0.0158730159		0.0158730159		0		0		0		0.0158730159		0		0.0158730159		0.0158730159		0.0158730159		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0740740741		0		0		0		0.0185185185		0.2962962963		0.0185185185		0.1666666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		88		8		1		4		4		5		5		5		5		6		6		6		6		6		7		granular flow		0.0111111111		0.0027777778		0		0.0128205128		0.0135135135		0.0033783784		0.0033783784		0.0588235294		0.0340909091		0.0037878788		0.0178571429		0		0.005952381		0.00625		0.00625		0		0		0		0		0		0		0.0069444444		0		0.0073529412		0		0		0.0073529412		0		0.0078125		0		0.0078125		0		0		0		0		0		0.0083333333		0		0.0089285714		0		0		0.0096153846		0.0096153846		0		0		0		0.0096153846		0		0		0		0		0.0104166667		0		0		0		0		0		0.0113636364		0		0.0113636364		0		0		0.05		0		0		0		0		0		0		0		0		0		0.0125		0		0.0125		0		0		0		0.0555555556		0		0		0.0138888889		0		0		0		0.0138888889		0.0138888889		1		0		0.015625		0		0		0		0		0		0.015625		0		0		0		0		0		0		0		0		0.0178571429		0		0.0714285714		0		0		0		0		0		0		0		0		0		0		0		0.0178571429		0		0		0		0		0.0208333333		0.0208333333		0		0		0		0		0		0.1875		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0.0833333333		0		0		0		0		0.0208333333		0		0		0		0.0833333333

		89		8		2		2		2		2		2		2		2		2		2		2		2		2		13		packing		0.0027777778		0.0444444444		0		0.0128205128		0.0540540541		0.0304054054		0.0033783784		0.0588235294		0.0037878788		0		0.0044642857		0.005		0.005952381		0.05625		0		0.0065789474		0		0		0.0069444444		0.0069444444		0		0		0.0069444444		0		0.1176470588		0.1176470588		0.1176470588		0		0.0078125		0		0		0.0078125		0.0078125		0		0.1333333333		0.0083333333		0		0		0		0		0.0096153846		0		0.1538461538		0.0096153846		0.1538461538		0		0.1538461538		0.0096153846		0		0.0104166667		0		0		0.0104166667		0		0.1666666667		0.0104166667		0.0113636364		0		0		0		0		0		0.0125		0		0		0		0.0125		0		0		0		0		0.0125		0		0		0		0.0125		0.0125		0		0		0		0.0138888889		0		0		0		0		0.0138888889		0.125		0		1		0.25		0.015625		0.140625		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.1607142857		0		0		0		0		0		0		0		0.0178571429		0		0		0		0		0.0178571429		0		0.0178571429		0.0714285714		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.3333333333		0		0.1875		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0.0208333333		0

		90		8		2		2		2		2		2		2		2		2		2		2		2		2		13		velocity profiles		0		0.0444444444		0		0.0128205128		0.0844594595		0.0135135135		0		0.0919117647		0.0037878788		0		0.0178571429		0		0		0.05625		0		0		0		0		0		0.0069444444		0		0		0		0		0.1176470588		0.1176470588		0.1838235294		0		0.0078125		0		0		0		0		0.0078125		0.1333333333		0		0		0		0		0		0		0		0.1538461538		0.0096153846		0.1538461538		0		0.1538461538		0.0384615385		0		0		0		0		0		0		0.1666666667		0		0.0113636364		0		0		0		0		0		0.0125		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.125		0.015625		0.25		1		0		0.140625		0		0		0		0.015625		0		0		0		0		0		0		0.015625		0		0		0		0.1607142857		0		0		0		0		0		0		0		0		0		0		0		0		0.0178571429		0		0.0178571429		0		0.0833333333		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0.0208333333		0.3333333333		0		0.1875		0		0		0		0		0.0208333333		0		0		0		0		0.0208333333		0		0		0		0

		91		8		1		1		1		3		3		8		8		9		9		9		10		10		5		grain		0.0027777778		0		0.003125		0.0032051282		0		0.0033783784		0.0304054054		0.0036764706		0		0.0037878788		0		0.005		0.005952381		0.00625		0.00625		0		0		0		0.0069444444		0		0		0.0069444444		0		0		0.0294117647		0		0.0073529412		0		0		0		0		0.03125		0		0		0		0		0		0		0.0089285714		0		0.0384615385		0		0		0		0		0		0		0		0		0.0104166667		0		0		0.0104166667		0		0		0		0		0.0113636364		0		0		0		0		0.0125		0		0		0		0.0125		0.0125		0		0.0125		0		0		0		0		0		0.0125		0		0		0		0		0.0138888889		0		0		0.0138888889		0		0.0138888889		0		0		0.015625		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0178571429		0		0		0.0178571429		0.0178571429		0		0.0714285714		0.0178571429		0		0		0		0		0.0178571429		0		0		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0.0208333333		0		0		0.0208333333		0.0208333333

		92		8		2		2		2		2		2		2		2		2		2		2		2		2		13		plate		0		0.0694444444		0		0		0.0540540541		0.0304054054		0.0033783784		0.0330882353		0		0.0151515152		0		0		0		0.15625		0		0		0		0.0069444444		0		0		0.0277777778		0		0		0.0073529412		0.0661764706		0.0661764706		0.0661764706		0		0		0		0		0		0		0		0.075		0		0		0		0		0		0		0.0384615385		0.0865384615		0		0.0865384615		0		0.0865384615		0		0.0104166667		0		0		0		0		0.0104166667		0.09375		0		0		0		0		0		0		0.0113636364		0		0.0125		0		0.0125		0		0		0		0		0		0		0		0		0		0		0.05		0		0.0555555556		0		0		0		0		0		0.0555555556		0		0.125		0		0.140625		0.140625		0		1		0		0		0.015625		0		0		0		0		0		0		0		0		0		0		0		0.1607142857		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0833333333		0		0		0.0208333333		0		0		0		0		0		0		0		0.1875		0		0.1875		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		93		8		3		3		3		4		4		4		4		4		4		4		4		4		14		mixtures		0.0027777778		0		0		0.0032051282		0.0033783784		0		0.0540540541		0.0036764706		0		0.0037878788		0		0.005		0		0		0.05625		0		0		0.0277777778		0		0		0.0069444444		0		0		0.0073529412		0		0		0		0		0		0		0		0.03125		0.0078125		0		0		0		0		0		0.0089285714		0		0		0		0.0096153846		0.0096153846		0.0384615385		0		0		0.0384615385		0		0.0104166667		0		0.0416666667		0.0104166667		0.0416666667		0.0416666667		0.0416666667		0		0		0.0113636364		0		0		0.0113636364		0		0		0.0125		0		0		0		0		0.0125		0		0		0		0.0125		0		0		0		0.0138888889		0.0138888889		0.0138888889		0		0		0.0138888889		0		0		0.0138888889		0		0		0		0		0		0		1		0.25		0.015625		0.015625		0		0		0.015625		0		0		0		0		0		0		0		0		0		0.0178571429		0		0.0178571429		0		0		0		0.0178571429		0		0		0		0.0178571429		0.0178571429		0		0		0.0178571429		0		0		0		0		0		0		0		0		0.0833333333		0		0		0		0		0		0		0		0		0		0		0.0833333333		0.0833333333		0.0208333333		0		0.0208333333		0		0.0208333333		0		0		0		0.0208333333		0

		94		8		3		3		3		4		4		4		4		4		4		4		4		4		14		stratification		0		0		0		0.0128205128		0.0033783784		0		0.1655405405		0.0147058824		0.0151515152		0		0		0.005		0		0.00625		0.1		0		0.0065789474		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0.0078125		0		0		0		0.0078125		0		0		0		0.0089285714		0		0		0.0096153846		0.0096153846		0.0096153846		0.0096153846		0.0096153846		0.0096153846		0		0.1538461538		0		0.09375		0		0.375		0.0104166667		0.0104166667		0.0104166667		0.0416666667		0		0		0.0113636364		0		0		0		0		0.05		0		0		0.0125		0.0125		0		0		0		0		0.0125		0.0125		0.0125		0		0		0.0138888889		0		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0		0.25		1		0.015625		0		0		0.015625		0		0		0		0		0		0		0		0.0178571429		0		0		0.0178571429		0		0		0		0		0		0.0178571429		0.0178571429		0		0		0.0178571429		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0.5208333333		0.0208333333		0		0		0		0		0		0		0		0		0		0.3333333333		0.5208333333		0		0		0.0833333333		0		0		0		0		0		0.0833333333		0

		95		8		1		1		1		1		1		1		1		1		1		1		9		9		2		experimental observations		0.0027777778		0.025		0.003125		0.0032051282		0.0033783784		0		0.0135135135		0.0147058824		0		0.0037878788		0.0178571429		0		0		0		0.00625		0.0065789474		0		0.0625		0		0		0.0069444444		0.0277777778		0		0		0		0.0073529412		0		0		0.0078125		0		0		0		0.0078125		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0096153846		0		0		0		0		0		0		0		0		0.0104166667		0		0.0113636364		0		0		0.0113636364		0		0.0125		0.0125		0		0.0125		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.015625		0.015625		0.015625		1		0		0		0		0.015625		0		0		0.015625		0.015625		0		0.0178571429		0		0		0		0		0		0		0		0		0		0.0178571429		0		0		0.0178571429		0		0.0178571429		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0.0208333333		0		0		0		0		0

		96		8		1		4		4		5		5		5		5		6		6		6		6		14		8		theory		0.0027777778		0.0027777778		0.003125		0.0128205128		0.0033783784		0.0033783784		0		0.0036764706		0		0.0151515152		0.0178571429		0.02		0		0		0.00625		0.0263157895		0		0		0		0.0069444444		0		0		0.0069444444		0.0073529412		0		0		0.0073529412		0.0078125		0		0.0078125		0.0078125		0.0078125		0.0078125		0.0078125		0.0083333333		0.0333333333		0		0		0		0.0096153846		0		0.0096153846		0		0		0.0096153846		0		0		0		0.0416666667		0		0		0		0		0.0416666667		0.0104166667		0		0.0113636364		0		0.0113636364		0.0113636364		0.0113636364		0.0113636364		0		0		0.0125		0		0		0		0.05		0		0		0		0		0		0		0		0.0125		0.0138888889		0		0.0138888889		0		0		0.0138888889		0		0		0		0		0.015625		0		0.015625		0		0		0.015625		0		0		1		0		0		0.015625		0		0		0		0		0.015625		0		0		0		0		0		0.0178571429		0.0178571429		0.0178571429		0		0		0		0.0178571429		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0.0208333333		0.0833333333		0		0		0		0

		97		8		1		1		1		3		3		3		3		3		3		3		3		3		4		experimental data		0.0027777778		0.025		0.05		0		0		0.0033783784		0.0033783784		0		0		0		0		0.005		0.0238095238		0		0		0.0065789474		0		0.0069444444		0		0		0		0		0		0		0		0		0		0		0		0.0078125		0.0078125		0.03125		0		0.03125		0		0		0.0333333333		0.0089285714		0		0		0		0.0096153846		0		0		0		0.0096153846		0		0		0		0.0104166667		0.0104166667		0		0.0104166667		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0125		0		0		0		0		0		0		0		0		0		0.0125		0		0		0		0.0138888889		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0.015625		0.015625		0		0		0		0		0		0.0714285714		0		0		0		0.0178571429		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0

		98		8		1		1		1		3		3		8		8		9		9		9		10		10		6		sandpile		0.0027777778		0		0.028125		0.0032051282		0.0304054054		0.0033783784		0.0135135135		0.0330882353		0.0037878788		0.0151515152		0		0.005		0		0.00625		0.025		0.0065789474		0.0065789474		0.0069444444		0		0.0069444444		0		0.0069444444		0		0.0073529412		0.0073529412		0.0073529412		0		0		0		0.03125		0.0078125		0.0078125		0		0		0		0		0		0.0357142857		0.0803571429		0		0.0096153846		0		0		0		0		0.0096153846		0.0096153846		0.0096153846		0		0		0.0104166667		0.0104166667		0.0416666667		0.0104166667		0		0		0.0454545455		0.0113636364		0		0		0.0454545455		0		0		0.0125		0		0.0125		0		0.0125		0		0		0		0		0.0125		0		0.05		0.0125		0		0.0138888889		0		0		0		0.0138888889		0		0		0.0138888889		0		0.0138888889		0		0		0		0		0		0		0.015625		0		0		0		1		0		0.015625		0		0		0		0		0.0178571429		0		0		0.0178571429		0.0714285714		0		0		0		0.0178571429		0		0.0714285714		0.0714285714		0		0		0		0.0178571429		0		0		0.0178571429		0		0		0		0		0		0		0		0		0		0.0208333333		0.0208333333		0.0208333333		0.0208333333		0.0208333333		0.0208333333		0		0		0		0		0.0208333333		0.0208333333		0		0		0		0		0		0		0		0		0		0

		99		8		1		1		5		6		7		7		7		8		8		8		8		8		10		simple		0.0111111111		0.025		0		0.0128205128		0.0033783784		0		0.0135135135		0.0147058824		0.0037878788		0.0340909091		0		0.005		0.0238095238		0		0		0		0		0.0069444444		0		0		0		0.0069444444		0		0		0		0		0		0		0.03125		0.0078125		0		0		0.03125		0.0078125		0		0		0		0.0357142857		0		0		0		0		0		0		0.0096153846		0		0		0		0		0		0		0		0		0.0416666667		0.0416666667		0		0		0		0.0113636364		0		0		0.0454545455		0		0.0125		0.05		0.0125		0		0.0125		0		0		0.0125		0		0		0		0		0		0		0		0		0.0138888889		0		0		0.0138888889		0.0138888889		0		0		0		0		0		0		0		0		0.015625		0		0.015625		0.015625		0		0		1		0		0		0.0625		0.015625		0		0.0178571429		0		0		0		0.0178571429		0.0178571429		0.0178571429		0.0178571429		0		0		0.0178571429		0		0		0.0714285714		0		0		0		0.0178571429		0		0		0		0		0		0		0.0208333333		0		0		0		0		0.0208333333		0.0208333333		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0.0833333333		0		0		0		0		0

		100		8		1		1		5		6		7		7		7		8		8		8		8		8		10		values		0.0027777778		0.0027777778		0.028125		0		0		0		0		0		0		0		0		0.005		0		0		0		0		0		0.0069444444		0.0069444444		0.0069444444		0		0		0.0069444444		0.0073529412		0		0		0		0.0078125		0		0.0078125		0		0		0		0.0078125		0		0.0083333333		0		0.0089285714		0		0		0.0096153846		0		0.0096153846		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0.0113636364		0		0		0.0113636364		0.1022727273		0		0		0		0		0		0		0		0.0125		0		0		0		0.0125		0.0125		0		0		0.0138888889		0		0.0555555556		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.015625		0		1		0		0		0		0		0.0178571429		0.0178571429		0		0		0		0		0.0178571429		0		0		0		0		0.0178571429		0		0.0178571429		0		0		0.0178571429		0		0		0		0		0		0		0.0208333333		0		0		0.0208333333		0		0		0		0.0208333333		0		0		0		0		0		0.0208333333		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0

		101		8		1		1		1		1		1		1		1		1		1		1		1		1		1		coefficient		0.0444444444		0		0.028125		0.0801282051		0.0033783784		0		0		0.0036764706		0.0037878788		0.0037878788		0.0401785714		0.02		0		0		0		0		0.0065789474		0		0		0.0069444444		0.0277777778		0		0.0625		0.0073529412		0		0		0		0.0078125		0.0078125		0.0078125		0.0078125		0		0.03125		0.0703125		0.0083333333		0		0.075		0		0		0		0		0.0096153846		0		0.0865384615		0		0.0096153846		0.0096153846		0		0.0104166667		0		0.0416666667		0		0		0		0		0		0.0113636364		0.0113636364		0		0		0		0.0113636364		0		0		0		0		0		0.05		0		0.05		0.05		0		0.0125		0.0125		0.0125		0.0125		0		0		0		0.0555555556		0		0		0.0138888889		0		0		0		0.0138888889		0		0		0		0		0		0		0		0		0		0.015625		0		0		0		1		0		0		0.0625		0		0		0		0		0		0		0.0178571429		0		0		0.0178571429		0		0		0.0714285714		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0.0208333333		0		0		0

		102		8		1		1		5		6		6		6		6		7		10		10		11		11		11		vibrations		0.0111111111		0.025		0.003125		0.0032051282		0.0033783784		0.0135135135		0.0135135135		0		0		0		0.0044642857		0		0		0		0		0		0		0.0069444444		0		0.0069444444		0		0.0069444444		0		0.0073529412		0		0		0		0.03125		0.0078125		0		0.0703125		0.03125		0		0.03125		0		0.0083333333		0.0083333333		0.0803571429		0		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0		0		0		0.0113636364		0		0		0		0		0		0		0		0		0		0		0.0125		0		0		0		0.1125		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.015625		0		0.015625		0		0.0625		0		0		1		0.015625		0		0.0714285714		0		0		0		0		0.0178571429		0		0		0		0		0		0		0		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0.0208333333		0		0		0		0		0

		103		8		1		1		1		1		1		1		1		5		5		5		5		5		3		role		0.0027777778		0.0027777778		0.003125		0.0288461538		0.0135135135		0.0033783784		0.0033783784		0		0.0606060606		0.0037878788		0.0044642857		0.005		0		0.00625		0.00625		0		0		0.0069444444		0		0		0		0.0069444444		0		0		0		0.0073529412		0		0		0.03125		0		0		0		0.0078125		0.0078125		0		0		0.0083333333		0		0		0.0096153846		0		0		0		0.0096153846		0.0096153846		0		0		0		0		0		0.0104166667		0		0		0.0104166667		0		0		0		0		0		0		0.0113636364		0		0		0		0		0		0		0		0		0		0.0125		0		0		0		0		0.0125		0		0		0		0		0		0		0		0		0		0.0555555556		0.0138888889		0		0		0.015625		0		0		0		0		0.015625		0		0		0		0.015625		0		0		0.015625		1		0.015625		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0		0.0178571429		0.0178571429		0		0		0		0.0178571429		0.0208333333		0		0		0		0		0		0		0		0		0.0208333333		0.0208333333		0		0.0208333333		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0.0208333333		0		0		0		0		0

		104		8		1		1		1		1		1		1		1		1		1		1		1		1		1		steady		0.0027777778		0		0.028125		0.0512820513		0.0033783784		0.0135135135		0.0033783784		0		0.0151515152		0.0037878788		0.0714285714		0.005		0		0		0.025		0.0065789474		0		0		0		0.0277777778		0.0069444444		0		0.0069444444		0.0294117647		0		0		0.0073529412		0.0078125		0		0		0		0		0.03125		0.0078125		0.075		0.0083333333		0.0333333333		0		0		0		0		0		0.0096153846		0		0		0		0		0		0.0104166667		0		0.0104166667		0.0104166667		0		0.0104166667		0		0.0104166667		0.0113636364		0.0113636364		0		0		0		0		0		0		0		0		0		0.0125		0		0		0.05		0		0		0		0		0.0125		0.0125		0.0138888889		0		0		0		0		0.0138888889		0		0		0.0138888889		0.0138888889		0		0		0		0		0		0		0		0		0.015625		0		0		0		0		0.0625		0		0.015625		1		0		0		0		0.0178571429		0		0		0		0		0		0		0		0		0.0714285714		0		0.0178571429		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0.0208333333		0		0		0		0

		105		7		1		1		5		6		7		7		7		8		8		8		8		8		10		propagation		0.0126984127		0.0507936508		0.0142857143		0.0146520147		0.0038610039		0		0.0347490347		0.0042016807		0.0043290043		0		0		0		0		0		0		0		0		0.0079365079		0		0.0079365079		0		0		0		0.0756302521		0		0		0		0.0357142857		0.0357142857		0		0		0.0089285714		0.0089285714		0.0089285714		0		0		0.0095238095		0.0102040816		0.0102040816		0.010989011		0		0		0		0		0		0		0		0		0		0		0.0119047619		0		0.0119047619		0		0		0		0		0.012987013		0		0		0.012987013		0		0		0		0		0		0		0		0		0		0		0		0		0.0142857143		0.0142857143		0		0		0		0		0.0158730159		0.0158730159		0		0		0		0		0		0		0.0178571429		0		0		0		0		0		0		0.0178571429		0		0		0.0178571429		0.0178571429		0.0178571429		0		0.0714285714		0.0178571429		0		1		0.0816326531		0		0		0		0		0.0816326531		0		0		0		0		0.0204081633		0		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0.0238095238		0		0		0		0		0

		106		7		1		1		5		6		7		7		7		8		8		8		8		8		10		speed		0		0.0031746032		0.0142857143		0.0036630037		0		0.0038610039		0.0347490347		0.0168067227		0.0173160173		0		0		0.0057142857		0		0.0285714286		0.0071428571		0		0		0		0.0317460317		0.0079365079		0		0		0		0		0		0		0		0.0357142857		0.0089285714		0		0		0.0089285714		0.0089285714		0.0089285714		0		0		0.0095238095		0		0.0102040816		0.010989011		0		0.010989011		0		0		0		0.010989011		0		0.010989011		0.0119047619		0.0119047619		0		0.0119047619		0		0		0		0		0		0		0.012987013		0		0		0		0.0142857143		0		0		0		0.0142857143		0		0		0		0.0142857143		0		0		0		0		0		0		0.0158730159		0		0.0158730159		0.0158730159		0		0		0.0158730159		0		0		0		0		0		0		0.0178571429		0		0		0.0178571429		0		0		0		0		0		0.0178571429		0		0		0		0		0.0816326531		1		0		0		0.0204081633		0.0204081633		0.0204081633		0.0204081633		0.0204081633		0		0		0		0		0		0		0		0.0204081633		0		0		0.0238095238		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238

		107		7		2		2		2		2		2		2		2		2		2		2		2		2		13		pipe		0		0.0793650794		0		0.0036630037		0.0347490347		0.0154440154		0		0.1050420168		0		0		0		0		0		0.1142857143		0		0.007518797		0		0		0		0		0		0		0		0		0.1344537815		0.0756302521		0.0756302521		0		0		0		0.0089285714		0		0		0		0.0857142857		0		0		0		0		0		0		0		0.1758241758		0.010989011		0.0989010989		0		0.1758241758		0		0.0119047619		0		0		0		0		0		0.1071428571		0		0		0		0		0.0519480519		0		0		0.2285714286		0		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0.1428571429		0.0714285714		0.1607142857		0.1607142857		0		0.1607142857		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.2142857143		0		0		0		0		0		0		0.2142857143		0		0.2142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0952380952

		108		7		1		1		1		3		3		3		3		3		3		3		3		3		4		power spectrum		0.0031746032		0		0.0035714286		0		0.0038610039		0.0154440154		0.0038610039		0.0168067227		0		0.0043290043		0		0		0		0.0071428571		0.0071428571		0.0676691729		0		0		0		0.0317460317		0.0079365079		0.0079365079		0		0		0.0084033613		0.0084033613		0		0		0		0.0089285714		0.0089285714		0.0089285714		0		0.0089285714		0.0095238095		0		0		0		0		0		0		0		0		0		0		0.010989011		0.043956044		0.010989011		0.0119047619		0.0119047619		0.0119047619		0		0.0119047619		0		0.0119047619		0		0		0.012987013		0		0		0.012987013		0		0.0142857143		0		0		0.0571428571		0.0142857143		0		0		0		0.0142857143		0		0		0.0142857143		0		0.0142857143		0.0142857143		0		0		0		0.0634920635		0.0158730159		0		0		0		0		0.0158730159		0		0		0		0		0		0		0		0		0		0.0714285714		0.0178571429		0		0		0		0		0		0.0178571429		0		0		0.0204081633		1		0.0204081633		0		0.0204081633		0		0.1836734694		0		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		109		7		1		1		1		3		3		8		8		9		9		9		10		10		6		regions		0.0031746032		0.0031746032		0.0142857143		0.032967033		0.0154440154		0.0154440154		0.0347490347		0.0168067227		0		0.038961039		0		0.0228571429		0.0272108844		0.0285714286		0.0285714286		0		0		0.0317460317		0		0.0079365079		0		0.0079365079		0.0079365079		0		0.0084033613		0.0084033613		0		0		0		0		0.0089285714		0.0089285714		0.0089285714		0		0		0		0		0.0102040816		0.0408163265		0.010989011		0		0		0.010989011		0		0.010989011		0.010989011		0.010989011		0.010989011		0		0		0.0476190476		0		0		0.0119047619		0.0119047619		0		0.012987013		0.012987013		0		0		0.012987013		0		0.0142857143		0		0		0.0142857143		0		0		0		0		0		0		0.0142857143		0.0142857143		0		0.0571428571		0		0		0		0		0		0.0158730159		0		0.0158730159		0		0		0.0158730159		0		0		0		0.0178571429		0		0.0178571429		0.0178571429		0		0		0		0.0714285714		0.0178571429		0		0		0		0		0		0		0.0204081633		0		0.0204081633		1		0.0204081633		0		0.0204081633		0.0816326531		0		0.0204081633		0		0		0		0		0		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0.0238095238		0		0.0238095238		0.0238095238		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0.0238095238

		110		7		1		1		5		6		7		7		7		8		8		8		8		8		10		depth		0.0031746032		0.0031746032		0.0035714286		0		0		0.0154440154		0.0154440154		0		0		0		0		0.0228571429		0		0.0071428571		0		0.030075188		0		0		0		0.0079365079		0		0.0317460317		0		0.0084033613		0.0084033613		0		0		0		0.0089285714		0		0		0		0		0.1428571429		0.0095238095		0		0		0		0.0102040816		0		0		0		0		0.010989011		0		0.010989011		0		0		0		0		0.0119047619		0		0		0		0		0		0		0		0.012987013		0		0		0.012987013		0.0142857143		0.0142857143		0		0		0		0		0.0571428571		0		0		0.0142857143		0.0142857143		0		0		0		0		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0		0.0178571429		0		0		0		0		0.0178571429		0		0		0.0178571429		0		0		0.0178571429		0		0		0		0.0204081633		0		0		0.0204081633		1		0		0.0204081633		0.0204081633		0		0		0		0		0.0204081633		0		0.0204081633		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0.0238095238		0		0		0.0238095238

		111		7		1		1		5		6		7		7		7		8		8		8		8		8		10		pressure		0.0031746032		0.0285714286		0.0142857143		0.0036630037		0.0038610039		0		0.0038610039		0.0042016807		0		0.0043290043		0		0.0057142857		0		0		0		0		0.030075188		0		0		0.0079365079		0.0079365079		0		0.0079365079		0.0336134454		0.0084033613		0.0084033613		0		0.0089285714		0.0089285714		0.0089285714		0		0		0.0357142857		0.0357142857		0		0		0		0		0		0		0		0		0		0.010989011		0.010989011		0		0.010989011		0.010989011		0		0		0		0		0		0.0119047619		0.0119047619		0		0.012987013		0.012987013		0.012987013		0		0.012987013		0.0519480519		0		0		0.0142857143		0		0		0		0		0.0142857143		0		0		0.0142857143		0.0571428571		0		0		0		0		0.0158730159		0.1428571429		0		0.0158730159		0.0158730159		0		0		0		0		0		0		0		0		0		0.0178571429		0		0		0.0178571429		0		0		0.0178571429		0.0178571429		0.0178571429		0		0		0		0.0816326531		0.0204081633		0		0.0204081633		0		0		1		0		0.0204081633		0		0		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0238095238		0		0		0		0		0

		112		7		1		1		1		3		3		8		8		9		9		9		10		10		5		two dimensions		0.0285714286		0.0507936508		0.0321428571		0		0		0.0038610039		0.0038610039		0		0.0043290043		0		0.0051020408		0		0		0.0071428571		0		0.007518797		0		0		0.0079365079		0		0		0		0.0079365079		0		0		0		0		0		0		0.0357142857		0		0		0		0.0089285714		0		0		0		0.0102040816		0.0408163265		0		0		0		0.010989011		0.010989011		0.010989011		0		0		0		0		0		0.0119047619		0		0		0		0.0119047619		0		0		0		0.012987013		0		0		0		0.0142857143		0		0		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0		0.0714285714		0		0		0		0		0.0178571429		0.0178571429		0		0.0178571429		0		0		0		0		0		0		0.0204081633		0		0		0.0204081633		0.0204081633		0		1		0.0204081633		0		0.0816326531		0		0		0		0		0		0.0204081633		0.0204081633		0.0204081633		0		0		0		0		0		0.2142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0238095238

		113		7		1		1		1		3		3		3		3		3		3		3		3		3		4		Molecular dynamics simulations		0.0126984127		0		0.0321428571		0		0.0038610039		0.0154440154		0.0154440154		0.0042016807		0		0.0043290043		0.0051020408		0		0		0.0285714286		0.0071428571		0.007518797		0		0.0079365079		0		0.0079365079		0		0.0079365079		0		0		0.0084033613		0.0084033613		0		0		0		0		0.0089285714		0.0357142857		0		0		0		0		0		0		0.0102040816		0		0		0		0		0		0		0.043956044		0.043956044		0.010989011		0		0.0119047619		0.0476190476		0		0		0		0		0		0		0.012987013		0		0		0.012987013		0		0.0571428571		0		0		0.0142857143		0.0142857143		0		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0.0158730159		0.0158730159		0		0.0158730159		0		0		0.0158730159		0		0		0		0.0178571429		0		0		0		0		0		0.0178571429		0.0178571429		0		0		0		0		0		0		0		0.0204081633		0		0.1836734694		0.0816326531		0.0204081633		0.0204081633		0.0204081633		1		0		0.0204081633		0		0.0204081633		0		0		0		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0952380952		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0952380952

		114		7		1		1		1		3		3		3		3		3		3		3		3		3		4		mixing		0.0285714286		0.0031746032		0		0		0.0347490347		0.0154440154		0		0.0168067227		0.0043290043		0		0.0051020408		0.0057142857		0.0068027211		0		0.0285714286		0		0		0		0		0.0317460317		0.0079365079		0		0.0079365079		0.0084033613		0		0		0.0336134454		0.0089285714		0		0.0089285714		0.0089285714		0		0		0		0		0		0		0.0102040816		0.0102040816		0.0989010989		0.010989011		0		0		0.043956044		0		0.043956044		0		0.010989011		0.0119047619		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0		0.0571428571		0		0		0		0.0142857143		0		0		0		0		0.0158730159		0		0		0		0.0158730159		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0.0238095238		0.0238095238		0		0		0.0238095238

		115		7		1		1		1		3		3		8		8		9		9		9		10		10		5		absence		0.0507936508		0.0126984127		0.0035714286		0		0.0038610039		0.0154440154		0.0038610039		0.0042016807		0		0.0043290043		0		0		0		0.0071428571		0.0071428571		0		0		0		0		0.0079365079		0		0.0317460317		0.0079365079		0		0.0084033613		0.0084033613		0		0		0		0.0089285714		0.0089285714		0.0089285714		0.0089285714		0		0		0.0095238095		0		0.0102040816		0.0102040816		0		0		0		0		0.010989011		0		0.010989011		0.010989011		0.010989011		0		0.0476190476		0.0119047619		0.0119047619		0.0119047619		0		0.0119047619		0.0476190476		0		0.012987013		0		0		0.012987013		0		0		0		0		0.0571428571		0.0142857143		0		0		0		0		0.0142857143		0		0		0		0.0142857143		0		0		0		0		0		0.0158730159		0		0		0		0		0.0158730159		0		0.0178571429		0		0		0		0.0178571429		0.0178571429		0.0178571429		0		0		0.0714285714		0.0178571429		0		0		0		0		0		0		0		0		0.0204081633		0.0204081633		0		0		0.0816326531		0.0204081633		0		1		0		0		0		0		0.0816326531		0		0.0204081633		0		0		0.0238095238		0		0		0		0.0952380952		0		0		0.0238095238		0.0238095238		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0.0238095238		0.0238095238		0		0.0238095238		0		0		0		0		0		0		0.0238095238		0

		116		7		1		1		5		6		7		7		7		8		8		8		8		8		10		limit		0		0.0031746032		0.0142857143		0.0146520147		0.0154440154		0		0.0154440154		0.0042016807		0.0043290043		0.0043290043		0.0051020408		0.0228571429		0		0		0.0071428571		0		0.007518797		0		0		0.0079365079		0		0		0.0317460317		0.0756302521		0.0084033613		0		0		0.0089285714		0		0.0089285714		0.0357142857		0		0		0.0089285714		0		0.0095238095		0		0.0102040816		0		0		0.010989011		0.0989010989		0.010989011		0		0.010989011		0		0		0.010989011		0.0476190476		0		0		0.0119047619		0.0119047619		0		0		0		0.012987013		0.012987013		0		0.012987013		0.0519480519		0		0		0.0142857143		0		0		0		0.0142857143		0.0142857143		0.0142857143		0		0		0		0.0142857143		0.0142857143		0		0		0		0		0.0634920635		0		0		0		0		0.0158730159		0		0.0158730159		0		0		0		0		0		0		0.0178571429		0		0.0178571429		0		0.0714285714		0		0.0178571429		0		0		0		0		0.0204081633		0		0		0		0		0		0.0204081633		0		0		0		0		1		0		0		0		0		0		0		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0		0		0		0		0

		117		7		1		1		1		1		1		1		1		1		1		1		1		1		1		law		0.0031746032		0		0.0035714286		0.0586080586		0.0038610039		0.0038610039		0		0		0.0173160173		0.0173160173		0.0204081633		0.0057142857		0		0		0.0071428571		0		0		0		0		0.0079365079		0		0		0.0079365079		0.0084033613		0		0		0.0084033613		0		0		0		0		0.0089285714		0.0803571429		0		0.0095238095		0		0		0		0		0.043956044		0.043956044		0		0.010989011		0		0.010989011		0.043956044		0.010989011		0		0		0		0.0119047619		0		0		0.0119047619		0		0		0.012987013		0		0		0		0		0		0.0142857143		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0.0142857143		0		0		0.0158730159		0		0		0		0.0158730159		0		0		0		0.0158730159		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0714285714		0		0		0.0714285714		0		0		0		0		0		0		0		0		0.0204081633		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0.0238095238		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0

		118		7		1		1		5		6		7		7		7		8		8		8		8		8		10		force		0.0285714286		0.0031746032		0		0.0036630037		0		0		0.0038610039		0		0		0		0.0051020408		0		0		0		0		0.007518797		0		0.0317460317		0		0		0		0		0		0		0		0		0		0		0.0089285714		0.0357142857		0		0		0.0089285714		0.0089285714		0.0095238095		0		0		0		0.0102040816		0		0		0.010989011		0		0		0		0		0		0		0		0.0119047619		0		0		0.0119047619		0		0		0		0		0.012987013		0		0.012987013		0		0		0		0.0142857143		0.0142857143		0		0.0142857143		0		0.0142857143		0		0.0142857143		0.0142857143		0		0		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0178571429		0		0		0		0.0178571429		0		0		0		0.0714285714		0.0178571429		0		0.0178571429		0.0178571429		0		0.0204081633		0		0		0		0		0.0204081633		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0238095238		0.0238095238		0		0		0.0238095238		0		0		0		0		0

		119		7		3		3		3		4		4		4		9		10		11		11		12		12		15		surface flow		0.0031746032		0.0031746032		0.0035714286		0.0036630037		0.0038610039		0		0.0038610039		0		0.0043290043		0		0.0204081633		0		0		0		0.0285714286		0		0.007518797		0.0079365079		0		0.0079365079		0		0		0		0		0.0084033613		0		0		0		0		0		0		0		0		0		0		0		0.0380952381		0		0		0		0		0		0		0.010989011		0		0		0		0.010989011		0		0		0		0.0476190476		0.0476190476		0.0119047619		0		0.0119047619		0		0.012987013		0		0		0		0		0		0		0.0571428571		0		0		0		0		0		0.0142857143		0		0		0.0571428571		0		0		0		0.0158730159		0		0		0		0		0		0		0		0.0634920635		0		0.0178571429		0		0		0		0		0.0178571429		0.0178571429		0		0		0		0		0		0		0		0		0.0178571429		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0.0204081633		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0.0238095238		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0.0238095238		0		0		0		0		0		0		0

		120		7		3		3		3		4		4		4		4		4		4		4		4		4		14		size segregation		0.0285714286		0.0031746032		0.0142857143		0.0036630037		0.0154440154		0.0038610039		0.0038610039		0.0168067227		0.0043290043		0.0043290043		0.0051020408		0.0057142857		0		0		0		0		0		0		0		0.0079365079		0		0.0317460317		0		0		0.0084033613		0.0336134454		0		0		0		0.0089285714		0		0		0		0		0.0380952381		0		0		0		0.0102040816		0		0		0		0.010989011		0.010989011		0.010989011		0.043956044		0.043956044		0.010989011		0		0		0.0119047619		0.0119047619		0		0.0119047619		0.0119047619		0.0119047619		0.012987013		0		0		0		0		0		0.0142857143		0.0142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0		0		0		0		0		0.0178571429		0.0178571429		0		0		0.0178571429		0.0178571429		0.0178571429		0		0		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0.0204081633		0		0		0		0		0.0816326531		0		0		0		0.0204081633		1		0		0.0204081633		0		0.0238095238		0.2142857143		0		0		0		0		0		0		0.0238095238		0		0.0238095238		0		0		0		0.0952380952		0		0		0.0238095238		0		0.0238095238		0.0238095238		0		0		0.2142857143		0		0		0		0		0		0		0

		121		7		1		1		5		6		6		6		6		7		7		7		7		7		9		interaction		0		0		0.0142857143		0		0		0.0038610039		0.0154440154		0.0042016807		0		0		0		0.0057142857		0.0068027211		0.0071428571		0		0		0.007518797		0		0		0		0		0.0079365079		0		0.0084033613		0.0084033613		0		0		0		0.0089285714		0		0.0089285714		0		0		0		0		0.0095238095		0.0095238095		0		0.0102040816		0		0		0.010989011		0		0		0		0.010989011		0		0		0		0		0		0		0		0		0		0		0		0.012987013		0		0.012987013		0		0.012987013		0.0142857143		0		0		0.0142857143		0		0		0		0		0		0		0		0.0142857143		0		0		0		0		0		0		0		0		0		0.0158730159		0		0		0		0		0		0		0.0178571429		0		0		0		0		0		0		0		0		0.0178571429		0		0		0		0		0		0.0204081633		0		0		0.0204081633		0.0204081633		0		0.0204081633		0.0204081633		0		0		0		0		0		0		0		1		0.0204081633		0		0		0		0.0238095238		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0.0238095238

		122		7		1		1		1		1		1		1		1		5		5		5		5		5		3		instability		0.0031746032		0.0285714286		0		0.0036630037		0.0154440154		0.0038610039		0.0038610039		0.0042016807		0.038961039		0.0043290043		0.0051020408		0		0		0.0071428571		0		0		0.007518797		0		0		0.0079365079		0		0.0079365079		0		0		0.0084033613		0.0336134454		0.0084033613		0		0		0		0		0		0		0		0.0095238095		0.0095238095		0		0.0408163265		0		0		0.010989011		0		0.010989011		0		0.010989011		0		0.010989011		0		0		0		0		0		0		0		0.0476190476		0		0.012987013		0		0.012987013		0		0		0		0.0142857143		0		0		0.0571428571		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0158730159		0.0158730159		0		0		0		0		0.0178571429		0.0178571429		0		0		0		0		0		0		0		0		0.0178571429		0		0		0		0		0		0		0		0		0		0		0		0		0.0204081633		0		0		0.0204081633		0		0		0		0		0.0204081633		0.0204081633		1		0		0		0		0		0		0		0.0238095238		0		0		0		0		0.0238095238		0		0		0		0.0238095238		0.0952380952		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0.0238095238		0		0

		123		7		1		1		1		3		3		8		8		9		9		9		10		10		6		framework		0.0126984127		0		0		0.0036630037		0.0038610039		0		0		0		0.0173160173		0		0.0051020408		0.0057142857		0		0		0		0.007518797		0		0		0.0079365079		0		0		0		0.0079365079		0.0084033613		0		0		0		0		0.0089285714		0		0		0.0357142857		0		0.0357142857		0		0		0		0		0.0408163265		0		0		0		0.010989011		0.010989011		0.010989011		0		0		0		0		0		0.0119047619		0		0.0119047619		0		0		0		0.012987013		0		0.012987013		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0571428571		0.0571428571		0		0		0		0		0		0		0		0		0.1428571429		0		0		0.0714285714		0		0		0		0.0178571429		0		0		0		0		0.0178571429		0		0		0		0		0.0178571429		0		0		0		0		0		0		0		0		0.0204081633		0		0		0		0.0204081633		0		0		0		0		0		0		1		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		124		6		1		4		4		5		5		5		5		6		6		6		6		14		8		width		0.0037037037		0.0037037037		0.0041666667		0.0170940171		0.0045045045		0		0		0.0049019608		0.0050505051		0.0050505051		0.005952381		0		0.0079365079		0		0		0		0.0350877193		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0128205128		0		0.0128205128		0.0128205128		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0.0166666667		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0.0208333333		0		0.0833333333		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0.0208333333		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		1		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0.0277777778		0		0.0277777778		0		0		0.0277777778		0		0		0		0

		125		6		3		3		3		4		4		4		4		4		4		4		4		4		14		geometry		0.0148148148		0		0.0666666667		0.0042735043		0.0045045045		0.0045045045		0		0.0441176471		0		0.0202020202		0.005952381		0.0066666667		0		0		0		0.0087719298		0		0		0		0		0		0.0092592593		0.0092592593		0		0		0.0098039216		0		0		0		0		0		0		0		0.0104166667		0		0		0.0111111111		0		0		0		0		0		0		0		0		0.0128205128		0.0128205128		0		0		0		0.0138888889		0		0		0		0		0		0		0.0151515152		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0.0166666667		0		0		0		0.0166666667		0		0		0		0.0185185185		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0.0208333333		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0.2142857143		0		0		0		0.0277777778		1		0		0		0		0		0		0.0277777778		0		0		0.0277777778		0		0		0		0		0		0		0.0277777778		0		0		0		0.0277777778		0		0.1111111111		0		0		0		0		0		0		0

		126		6		1		1		5		6		6		6		6		7		7		7		7		7		9		duration		0		0		0		0		0		0		0		0		0		0		0		0.0066666667		0.0317460317		0.0083333333		0		0		0.0087719298		0		0.0092592593		0		0		0		0		0		0		0		0		0.0104166667		0.0416666667		0		0.0104166667		0.0104166667		0.0104166667		0.0104166667		0		0		0		0		0		0		0.0128205128		0.0512820513		0		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0.0185185185		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		127		6		1		1		5		6		6		6		6		7		7		7		7		7		9		increase		0		0.0037037037		0		0		0.0045045045		0.0045045045		0		0.0049019608		0		0.0050505051		0		0.0066666667		0.0714285714		0.0083333333		0		0.0087719298		0.0087719298		0		0		0		0.0092592593		0		0		0		0		0		0.0098039216		0		0		0		0		0		0		0		0		0		0		0.0119047619		0		0.0128205128		0		0.1153846154		0		0		0.0128205128		0		0		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0.0151515152		0		0.0151515152		0.0166666667		0.0166666667		0		0.0166666667		0		0		0.0166666667		0		0		0		0.0166666667		0		0		0		0.0666666667		0.0185185185		0		0		0		0		0		0		0.0740740741		0		0		0		0		0		0		0.0833333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0

		128		6		1		4		4		5		5		5		5		6		6		6		6		6		7		basis		0.0148148148		0.0037037037		0		0.0042735043		0		0.0045045045		0.0045045045		0		0		0.0050505051		0.005952381		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0.0111111111		0		0		0		0.0128205128		0		0		0		0		0		0.0128205128		0		0		0		0		0.0138888889		0		0		0		0		0		0.0151515152		0		0.0151515152		0.0151515152		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0666666667		0		0		0		0.0185185185		0		0		0.0185185185		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		1		0		0.0277777778		0		0		0		0		0		0		0		0		0		0		0.0277777778		0.0277777778		0		0		0.0277777778		0		0		0		0		0		0		0.0277777778		0		0

		129		6		1		1		1		3		3		8		8		9		9		9		10		10		5		inelastic collisions		0.0925925926		0.0148148148		0.0041666667		0.0042735043		0		0.0045045045		0.0045045045		0.0049019608		0.0050505051		0		0.0238095238		0		0		0		0		0		0		0		0.037037037		0		0.0092592593		0		0.0092592593		0		0.0098039216		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0.0119047619		0.0476190476		0		0		0		0.0128205128		0.0128205128		0.0512820513		0		0		0		0		0		0.0138888889		0		0		0		0.0555555556		0		0		0		0.0151515152		0		0		0		0		0		0		0.0666666667		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0.2142857143		0		0		0.0952380952		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0.0277777778		0		0

		130		6		1		4		4		5		5		5		5		6		6		6		6		6		7		method		0.0037037037		0		0		0		0		0.018018018		0		0		0		0.0050505051		0.005952381		0		0		0.0083333333		0		0		0.0087719298		0		0		0		0		0		0		0.0098039216		0.0098039216		0		0		0		0.09375		0		0		0		0.0104166667		0		0		0.0111111111		0		0		0		0		0		0		0		0.0128205128		0		0.0128205128		0		0		0.0138888889		0		0		0.0138888889		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0.0166666667		0		0		0		0		0.0166666667		0		0		0		0.0185185185		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		1		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0

		131		6		1		4		4		5		5		5		5		6		6		6		6		6		7		power spectra		0.0037037037		0.0148148148		0		0.0042735043		0		0		0		0.0441176471		0		0.0050505051		0		0		0		0.0083333333		0		0		0		0		0		0		0.0092592593		0.0092592593		0		0		0.0098039216		0		0		0		0		0		0.0104166667		0		0		0		0		0.0111111111		0		0		0		0		0		0		0.0128205128		0.0128205128		0		0		0.0128205128		0		0		0		0		0		0		0		0		0		0		0		0		0.0606060606		0		0.0151515152		0.15		0		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0.0185185185		0		0		0.0185185185		0		0		0		0		0		0.1875		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0.2142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0.0277777778		0		0		0		0.1111111111

		132		6		3		3		3		4		4		4		4		4		4		4		4		4		14		alternating layers		0		0		0		0.0042735043		0		0		0.1126126126		0.0049019608		0.0050505051		0		0		0		0		0.0083333333		0.0083333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0.0128205128		0		0.0128205128		0		0.0128205128		0		0.0512820513		0		0.2222222222		0		0.5		0.0138888889		0.0138888889		0		0.125		0		0		0.0151515152		0		0		0		0		0.0166666667		0		0		0.0166666667		0		0		0		0		0		0.0166666667		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0833333333		0.5208333333		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		1		0.0277777778		0		0		0		0		0		0		0		0		0		0.4444444444		0.6944444444		0		0		0.25		0		0		0		0		0		0.1111111111		0

		133		6		1		1		1		3		3		3		3		3		3		3		3		3		4		one		0		0.0037037037		0		0		0.018018018		0.018018018		0.018018018		0.0441176471		0		0.0202020202		0		0.0066666667		0		0.0333333333		0.0333333333		0		0		0		0		0.0092592593		0		0.0092592593		0		0		0.0392156863		0.0392156863		0		0.0104166667		0		0		0.0104166667		0.0104166667		0.0104166667		0.0104166667		0		0		0		0		0		0		0		0.0128205128		0		0		0.0128205128		0.1153846154		0.0128205128		0.0128205128		0.0138888889		0.0138888889		0.0555555556		0.0138888889		0		0.0138888889		0		0		0		0.0606060606		0.0151515152		0		0.0151515152		0		0		0		0		0.0166666667		0		0		0		0		0		0.0166666667		0		0.0166666667		0		0.0166666667		0		0		0		0		0		0.0185185185		0		0		0		0		0.0740740741		0		0		0		0		0		0		0.0208333333		0		0		0		0.0208333333		0		0		0		0		0.0208333333		0		0		0.0238095238		0		0.0238095238		0.0238095238		0		0		0		0.0238095238		0		0.0238095238		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0.0277777778		1		0		0		0		0.0277777778		0.0277777778		0		0		0		0		0		0		0		0		0		0.0277777778		0.1111111111		0		0		0		0.0277777778		0

		134		6		1		1		5		6		6		6		6		7		7		7		7		7		9		rotation		0.0037037037		0		0.0375		0		0.0045045045		0		0.018018018		0.0196078431		0.0202020202		0.0050505051		0.005952381		0.06		0.0079365079		0		0.0333333333		0		0		0.0092592593		0		0		0		0.0092592593		0		0.0098039216		0		0.0098039216		0		0		0		0		0		0		0		0		0		0.0111111111		0.0111111111		0		0.0119047619		0		0		0		0		0		0		0.0128205128		0		0		0		0		0		0		0		0		0		0		0.0151515152		0		0		0		0		0		0		0		0		0.0166666667		0		0.0166666667		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0.0208333333		0		0		0		0.0208333333		0.0208333333		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0.0238095238		0.0238095238		0		0		0.0277777778		0		0		0		0		0		0		0		0		1		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0

		135		6		1		1		1		3		3		3		3		3		3		3		3		3		4		view		0		0.0037037037		0.0041666667		0.0042735043		0		0.0045045045		0		0		0.0202020202		0.0050505051		0		0		0.0079365079		0		0.0083333333		0		0		0		0.0092592593		0.0092592593		0.0092592593		0.0092592593		0		0.0098039216		0		0		0.0098039216		0.0104166667		0		0		0		0		0		0.0104166667		0		0		0		0.0476190476		0		0.0128205128		0.0128205128		0		0		0		0.0128205128		0.0128205128		0		0.0128205128		0.0138888889		0		0		0		0		0.0555555556		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0.0166666667		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0.0208333333		0.0208333333		0.0208333333		0		0		0		0		0		0.0238095238		0		0		0.0238095238		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0.1111111111		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		136		6		1		1		1		1		1		1		1		5		5		5		5		5		3		Criticality		0		0		0.0166666667		0.0384615385		0.0045045045		0.0045045045		0		0		0.0050505051		0		0		0		0		0		0		0		0		0.0092592593		0.037037037		0		0		0		0		0.0098039216		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0.0111111111		0		0		0.0128205128		0		0		0		0		0		0		0		0		0		0		0		0		0.0138888889		0		0		0.0555555556		0.0151515152		0.0151515152		0		0		0.0151515152		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0.1111111111		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0		0

		137		6		1		1		1		3		3		3		3		3		3		3		3		3		4		granular material		0		0		0		0		0.0045045045		0.018018018		0		0.0196078431		0.0050505051		0.0050505051		0		0.0266666667		0		0.0083333333		0.075		0		0.0087719298		0		0		0.0092592593		0		0.037037037		0		0.0098039216		0.0098039216		0.0098039216		0.0098039216		0		0		0		0.0104166667		0.0104166667		0		0.0104166667		0		0		0		0		0		0.0128205128		0.0128205128		0		0		0		0.0128205128		0.0512820513		0.0512820513		0.0512820513		0		0		0.0555555556		0		0		0		0		0		0		0.0151515152		0		0		0.0151515152		0		0.0166666667		0.0166666667		0		0.0166666667		0		0		0		0		0		0		0.0166666667		0		0		0.0166666667		0		0		0		0		0		0.0185185185		0.0185185185		0		0		0		0.0185185185		0		0		0.0208333333		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0		0.0952380952		0		0.0238095238		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0.0277777778		0.1111111111		0		1		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0.0277777778

		138		6		2		2		2		2		2		2		2		2		2		2		2		2		13		convection cells		0		0.0592592593		0		0		0.1126126126		0.0720720721		0		0.1225490196		0.0050505051		0.0050505051		0.005952381		0		0		0.1333333333		0.0083333333		0		0		0		0		0.037037037		0		0.037037037		0		0		0.2450980392		0.2450980392		0.0882352941		0		0		0		0.0104166667		0.0104166667		0		0		0.2777777778		0		0		0		0		0		0		0		0.2051282051		0		0.2051282051		0.0512820513		0.3205128205		0		0		0		0.0555555556		0		0		0		0.2222222222		0		0.0151515152		0.0151515152		0		0		0.0151515152		0		0.0166666667		0.0166666667		0		0.0166666667		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0.0185185185		0		0		0		0		0.2962962963		0		0.3333333333		0.3333333333		0		0.1875		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0.2142857143		0.0238095238		0.0238095238		0.0238095238		0		0		0.0238095238		0		0.0238095238		0		0		0		0		0.0952380952		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0.0277777778		1		0		0.25		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		139		6		1		1		1		1		1		1		1		5		5		5		5		5		3		characteristics		0		0		0.0166666667		0.0170940171		0.0045045045		0.0045045045		0.0045045045		0.0049019608		0.0050505051		0.0050505051		0		0		0		0.0083333333		0.0083333333		0		0.0350877193		0		0		0		0		0		0.0092592593		0		0		0.0098039216		0.0098039216		0		0		0		0		0		0		0		0		0		0.0111111111		0.0119047619		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0		0		0.0151515152		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0952380952		0		0		0		0		0		0		0		0		0		0		0		0		0		0.1111111111		0		0		1		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0

		140		6		2		2		2		2		2		2		2		2		2		2		2		2		13		rheology		0		0.0333333333		0		0		0.0720720721		0.018018018		0		0.0441176471		0.0050505051		0		0		0.0066666667		0		0.075		0		0		0.0087719298		0		0.0092592593		0		0		0		0		0		0.0882352941		0.0882352941		0.0882352941		0		0		0		0		0		0		0		0.1		0		0		0.0119047619		0.0119047619		0		0		0		0.1153846154		0		0.1153846154		0		0.2051282051		0		0		0		0		0		0		0		0.125		0		0		0.0151515152		0		0		0		0.0151515152		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.1666666667		0		0.1875		0.1875		0		0.1875		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.2142857143		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.25		0.0277777778		1		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0

		141		6		1		4		4		5		5		5		5		6		6		6		6		14		8		processes		0.0333333333		0		0.0166666667		0		0.0045045045		0		0		0		0		0		0		0		0		0.0083333333		0		0		0.0087719298		0		0		0		0		0		0.0092592593		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0.0111111111		0		0		0.0119047619		0		0		0		0		0.0128205128		0		0		0.0128205128		0		0		0		0		0.0138888889		0		0.0138888889		0.0138888889		0		0		0		0		0.0151515152		0		0		0		0		0		0.0166666667		0		0.0166666667		0		0		0		0.0166666667		0.0166666667		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0.0238095238		0		0		0		0.0277777778		0.0277777778		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0.0277777778		0		0.0277777778		0		0		0		0.0277777778		0		0.0277777778		0

		142		6		1		4		4		5		5		5		5		6		6		6		6		6		7		magnitude		0.0333333333		0.0037037037		0		0		0.018018018		0.0045045045		0.0405405405		0.0049019608		0.0050505051		0.0202020202		0.005952381		0.0266666667		0.0317460317		0		0		0		0.0087719298		0		0		0		0		0.0092592593		0		0.0098039216		0		0		0.0098039216		0		0.0416666667		0		0.0104166667		0		0		0.0104166667		0		0.0111111111		0		0.0119047619		0		0		0		0		0		0.0128205128		0		0		0		0		0		0		0.0138888889		0		0		0		0		0		0.0151515152		0.0151515152		0		0.0151515152		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0.0185185185		0		0		0.0185185185		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0.0238095238		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0.0277777778		0		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0.0277777778		0		0		0		0		0		0		0		0		0.0277777778

		143		6		3		3		3		4		4		4		4		4		4		4		4		4		14		large grains		0		0		0		0.0170940171		0.018018018		0		0.1126126126		0.0049019608		0.0050505051		0		0		0		0		0		0.0333333333		0		0.0087719298		0		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0.0119047619		0		0		0.0128205128		0		0		0.0128205128		0		0		0		0.0512820513		0		0.125		0		0.5		0.0138888889		0.0138888889		0		0.2222222222		0		0		0		0		0		0		0		0.0166666667		0		0		0.0166666667		0.0166666667		0		0		0		0		0.0166666667		0		0.0166666667		0		0		0.0185185185		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0.0833333333		0.3333333333		0		0		0		0.0208333333		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0.4444444444		0		0		0		0		0		0		0		0		0		0		1		0.6944444444		0		0		0.1111111111		0		0		0		0		0		0.0277777778		0

		144		6		3		3		3		4		4		4		4		4		4		4		4		4		14		small grains		0		0		0		0.0170940171		0.0045045045		0		0.1126126126		0.0049019608		0.0202020202		0		0		0		0		0		0.0083333333		0		0.0087719298		0		0		0		0		0		0		0		0		0		0		0		0		0.0104166667		0		0		0		0		0		0		0		0.0119047619		0		0		0.0128205128		0		0		0.0128205128		0		0		0		0.0512820513		0		0.125		0		0.5		0.0138888889		0.0138888889		0		0.125		0		0		0		0		0		0		0		0.0666666667		0		0		0.0166666667		0.0166666667		0		0		0		0		0.0166666667		0		0.0166666667		0		0		0.0185185185		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0.0833333333		0.5208333333		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0.6944444444		0		0		0		0		0		0		0		0		0		0		0.6944444444		1		0		0		0.25		0		0		0		0		0		0.0277777778		0

		145		6		1		4		4		5		5		5		5		6		6		6		6		6		7		flows		0.0148148148		0		0		0.0042735043		0.0405405405		0.0045045045		0.0045045045		0.0441176471		0.0050505051		0.0454545455		0.005952381		0		0.0079365079		0		0		0		0		0		0		0		0		0.0092592593		0		0		0		0		0.0098039216		0		0.0416666667		0		0.0104166667		0		0.0416666667		0		0		0		0		0		0		0.0128205128		0		0		0		0.0128205128		0.0128205128		0		0		0		0		0		0.0138888889		0		0		0.0555555556		0.0138888889		0		0		0.0151515152		0.0151515152		0		0		0.0151515152		0.0166666667		0		0.0166666667		0		0		0		0		0		0		0		0		0		0.0666666667		0		0		0		0.1666666667		0.0185185185		0		0.0185185185		0.0185185185		0		0		0		0		0.0833333333		0		0.0208333333		0		0		0.0208333333		0		0		0.0208333333		0		0		0.0208333333		0.0208333333		0		0		0.0208333333		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0.0277777778		0.0277777778		0		0		0.0277777778		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		0.0277777778		0.0277777778		0		0		1		0		0		0		0.0277777778		0		0		0		0		0.0277777778

		146		6		1		1		1		1		1		1		1		1		1		1		9		9		2		forces		0.0333333333		0		0.0041666667		0.0170940171		0.018018018		0.0405405405		0.0045045045		0.0049019608		0		0.0050505051		0.0238095238		0		0.0079365079		0		0		0		0		0.037037037		0.0092592593		0		0		0		0.037037037		0		0.0098039216		0		0		0		0		0		0		0		0.0416666667		0		0		0.0111111111		0.0111111111		0		0.0119047619		0		0		0		0		0.0128205128		0.0128205128		0		0		0.0128205128		0		0.0138888889		0		0		0		0		0.0138888889		0.125		0		0.1363636364		0		0		0.0606060606		0		0		0		0		0		0.0166666667		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0.0208333333		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0.0238095238		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0.0277777778		0		0

		147		6		3		3		3		4		4		4		4		4		4		4		4		4		14		cell		0.0148148148		0		0.0041666667		0.0042735043		0.0045045045		0		0.0720720721		0.0049019608		0.0050505051		0.0202020202		0		0.0066666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0392156863		0		0		0		0		0		0		0		0		0		0		0		0.0119047619		0		0		0		0		0		0.0128205128		0		0.0128205128		0.0128205128		0.0512820513		0		0.0138888889		0		0.125		0		0.0138888889		0		0.0555555556		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0.0833333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.2142857143		0		0		0		0.0277777778		0.1111111111		0		0		0		0		0		0		0.25		0		0.0277777778		0		0		0		0		0		0		0.0277777778		0		0.1111111111		0.25		0		0		1		0		0		0		0		0		0		0

		148		6		1		1		5		6		7		7		7		8		8		12		13		13		12		addition		0		0.0037037037		0		0		0.0045045045		0.018018018		0		0		0		0		0		0.0066666667		0		0		0		0		0		0		0		0.0092592593		0.0092592593		0		0		0.0098039216		0		0		0.0098039216		0.0104166667		0.0416666667		0		0		0		0		0		0		0.0111111111		0		0.0119047619		0.0119047619		0		0.0512820513		0		0		0		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0		0		0.0151515152		0		0.0151515152		0		0		0		0		0		0		0		0		0.0666666667		0.0166666667		0.0666666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0.0277777778		0		0		0		0.0277777778		0.0277777778

		149		6		1		1		5		6		7		7		7		8		8		8		8		8		10		measurements		0.0148148148		0.0148148148		0.0041666667		0.0042735043		0.0045045045		0		0.0045045045		0.0196078431		0		0.0050505051		0		0.0066666667		0.0079365079		0		0		0		0		0.0092592593		0		0		0		0		0.0092592593		0		0		0.0098039216		0		0.0104166667		0.0104166667		0		0		0		0.0104166667		0		0		0		0.0111111111		0		0		0		0		0		0		0.0128205128		0.0128205128		0		0		0		0.0138888889		0		0.0138888889		0		0		0.0138888889		0.0138888889		0		0		0		0.0151515152		0		0		0.0151515152		0		0		0.0166666667		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0.0740740741		0		0		0.0185185185		0		0		0		0		0		0		0		0		0		0.0208333333		0		0.0208333333		0.0208333333		0.0208333333		0		0.0833333333		0		0.0208333333		0.0208333333		0.0208333333		0		0.0238095238		0		0		0		0		0		0.0238095238		0		0		0.0238095238		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.1111111111		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0.0277777778		1		0		0		0		0		0

		150		6		1		4		4		5		5		5		5		6		6		6		6		14		8		deviation		0.0148148148		0.0148148148		0		0.0170940171		0		0		0		0		0		0.0050505051		0.0238095238		0		0		0		0		0		0		0		0		0.0092592593		0.0092592593		0.0092592593		0		0		0		0		0.0098039216		0.0104166667		0		0.0104166667		0		0		0		0		0.0111111111		0.0444444444		0		0		0		0		0.0128205128		0		0		0		0		0		0		0		0.0138888889		0		0		0		0		0.0138888889		0		0		0		0		0.0151515152		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0.0740740741		0		0		0		0.0208333333		0		0.0208333333		0.0208333333		0		0		0		0		0.0833333333		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0.0238095238		0		0.0238095238		0		0		0		0		0		0		0		0.0238095238		0		0.0277777778		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0

		151		6		1		1		5		6		6		6		6		7		7		7		7		7		9		direction		0.0148148148		0		0.0166666667		0		0.018018018		0		0		0.0196078431		0.0050505051		0		0		0.0266666667		0		0		0		0		0.0087719298		0		0.0092592593		0.037037037		0.0092592593		0.0092592593		0		0		0.0098039216		0		0		0.0104166667		0.0104166667		0		0.0104166667		0		0		0		0		0		0		0.0119047619		0.0119047619		0		0		0		0		0.0512820513		0		0		0.0512820513		0.0128205128		0.0138888889		0		0		0		0		0		0		0		0		0		0.0151515152		0.0151515152		0		0.0151515152		0		0		0		0		0		0		0		0		0.0166666667		0		0.0666666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0208333333		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0.0238095238		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0.0277777778		0.0277777778		0		0		0		0		0		0		0		0		0		1		0.0277777778		0.0277777778		0

		152		6		1		4		4		5		5		5		5		6		6		6		6		6		7		materials		0.0037037037		0		0.0166666667		0.0042735043		0.0045045045		0.0405405405		0.018018018		0.0049019608		0		0.0050505051		0.005952381		0.0066666667		0		0.0083333333		0		0.0087719298		0.0087719298		0		0		0		0		0		0		0		0.0098039216		0.0392156863		0.0098039216		0		0		0		0.0104166667		0.0104166667		0		0		0		0		0		0.0119047619		0.0119047619		0		0		0		0		0		0.0128205128		0		0		0		0		0		0		0		0		0		0.0138888889		0		0.0151515152		0		0.0151515152		0.0606060606		0		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0.0185185185		0		0.0185185185		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0238095238		0		0		0		0		0		0.0277777778		0.0277777778		0		0		0		0		0		0		0		0		0		0.0277777778		0		0		0		0		0		0		0.0277777778		0		0		0		0		0.0277777778		1		0		0

		153		6		3		3		3		4		4		4		4		4		4		4		4		4		14		avalanche		0.0037037037		0.0037037037		0.0041666667		0.0042735043		0.0045045045		0.0045045045		0.0405405405		0.0049019608		0		0		0.005952381		0.0066666667		0.0079365079		0.0083333333		0.0083333333		0		0		0		0.037037037		0		0		0		0.0092592593		0		0		0		0.0098039216		0		0.0104166667		0		0.0104166667		0.0104166667		0		0.0104166667		0.0111111111		0.0111111111		0.0111111111		0		0.0119047619		0		0.0128205128		0.0128205128		0		0.0128205128		0		0.0128205128		0		0.0128205128		0		0.125		0		0.0555555556		0.0555555556		0		0		0.0555555556		0		0		0.0606060606		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0185185185		0		0		0		0		0		0		0		0.0208333333		0		0.0208333333		0		0.0208333333		0.0833333333		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.1111111111		0.0277777778		0		0		0		0		0		0		0		0.0277777778		0		0.0277777778		0.0277777778		0		0		0		0.0277777778		0		0		0.0277777778		0		1		0

		154		6		1		4		4		5		5		5		5		6		6		6		6		6		7		hopper		0.0037037037		0.0148148148		0.0041666667		0		0.0045045045		0.018018018		0.018018018		0.0441176471		0.0050505051		0.0050505051		0		0.0066666667		0.0079365079		0.0083333333		0		0		0		0		0		0.0092592593		0		0.0092592593		0		0.0098039216		0.0098039216		0		0		0		0.0104166667		0		0.0416666667		0		0		0		0		0		0		0.0119047619		0.0119047619		0		0		0		0		0.0128205128		0		0		0		0		0		0		0.0138888889		0		0		0		0		0		0		0.0151515152		0		0.0606060606		0		0		0.2666666667		0		0		0		0		0		0		0		0.0166666667		0		0		0		0		0		0		0		0.0185185185		0		0		0.0185185185		0		0.0185185185		0		0		0		0.0833333333		0		0		0.0208333333		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.0238095238		0.0952380952		0		0.0238095238		0.0238095238		0		0.0238095238		0.0952380952		0.0238095238		0		0		0		0		0		0		0.0238095238		0		0		0		0		0		0		0		0		0		0.1111111111		0		0		0		0		0		0.0277777778		0		0		0		0		0.0277777778		0		0		0.0277777778		0		0		0.0277777778		0		0		0		0		0		1





FACTOR_MATRIX

				Factor 1		Factor 2		Factor 3		Factor 4		Factor 5		Factor 6		Factor 7		Factor 8		Commu-nality

		small grains		-0.1111530223		0.9089837872		-0.0902325677		0.1989257657		0.1479276261		-0.160217049		-0.1168107811		-0.0115107904		0.9476492385

		alternating layers		-0.1278025846		0.8636898523		-0.1183634547		0.2192537379		0.1607740963		-0.1837501227		-0.1535274551		-0.0223863476		0.9080600163

		convection cells		0.8669056127		-0.0689892271		-0.0600339667		0.2299606661		-0.0390325506		-0.0973396645		-0.1266378812		0.0337190464		0.8409435173

		repose		-0.2677108872		0.0023665619		-0.4212643123		0.3653658633		0.3203687059		-0.4292838478		-0.3343073875		-0.2365085826		0.8372490237

		large grains		-0.1142312996		0.833091435		-0.1040568813		0.2024586289		0.1429339122		-0.1587389537		-0.0960149867		-0.0587977639		0.8172116732

		mixture		-0.1094962421		0.828452576		-0.0869210574		0.183130172		0.1208525329		-0.1531775122		-0.0972333238		-0.0587251679		0.7903866774

		stratification		-0.1013337692		0.8252483005		-0.0952044237		0.1793423465		0.0903829443		-0.1136667281		-0.1015425991		-0.0948934446		0.7729357168

		angle		-0.2307193489		-0.2524653901		-0.3861694832		0.2892525092		0.2921376295		-0.3954686502		-0.2803966718		-0.2063120285		0.7126908698

		pipe		0.5445487835		-0.0834099776		0.423120457		0.2112334397		0.1787892806		-0.1386830328		-0.1585236482		-0.1191777293		0.6176727579

		velocity profiles		0.6962714069		-0.046861034		-0.0206183038		0.1182607872		0.1057121435		-0.0677922704		-0.0588887964		-0.0150710404		0.5208664326

		packing		0.6750642411		-0.0540829775		-0.0513078278		0.1292972139		0.1160512106		-0.0396376897		-0.079333981		-0.0402636159		0.50094103

		energy		0.6032595302		-0.0317646576		-0.0610562658		0.1650001532		0.1818517945		0.1942757131		-0.0633145364		-0.06326249		0.4747079735

		size segregation		0.0220715192		0.0240797555		-0.0315978517		0.192902254		0.0424062302		-0.0493831838		-0.0755966193		0.6465969585		0.4673161537

		collisions		0.6020930025		-0.0175269095		-0.0609545138		0.1561039722		0.1378485907		0.1686395423		-0.036066241		-0.0848308292		0.4468456516

		density waves		-0.0078408736		-0.0839050737		0.5846516499		0.2444479476		0.0685706774		-0.0814592956		-0.1033813979		-0.116467876		0.444263926

		rheology		0.6405707525		-0.0406842663		0.0061423192		0.0734264936		0.0801004004		-0.0772486187		-0.0998983254		-0.0448629957		0.4417910635

		walls		0.6084615085		-0.0567153963		0.021365952		0.1755395248		-0.0747933767		-0.1033375159		-0.1138618928		0.0368113572		0.4353049703

		dissipation		0.5863181658		-0.0382047989		-0.0024449538		0.1514397421		0.1784468452		0.0781902433		-0.03696464		-0.0860069155		0.4148891364

		cell		-0.0712768486		0.3990941463		-0.0419429212		0.16349732		0.101265096		-0.1139902599		-0.0874523721		0.4306929292		0.409239825

		influence		0.5955237485		-0.0451779965		-0.0289060027		0.1379437955		-0.0710229374		-0.0851462175		-0.041195023		-0.0530524842		0.3933593661

		hopper		-0.094079673		-0.0764615168		0.5182207619		0.1994455092		0.0028320575		-0.056132364		-0.1081728628		-0.1155659192		0.3512443306

		power spectra		-0.0277880536		-0.0712340085		0.5213582125		0.1306594516		0.1559172489		-0.1112912127		-0.0774491404		-0.0397929589		0.3390105095

		Molecular dynamics		0.4473204565		-0.1064658868		-0.1208687276		0.2076737601		0.132040322		-0.12451459		0.0896891622		-0.0286851584		0.3109737297

		plate		0.5148178598		-0.0390860402		0.0074210802		-0.0262685085		0.0688694087		-0.080690138		-0.1504657587		-0.0496164206		0.3036658819

		geometry		-0.0502900363		-0.0407452368		0.0333695839		0.1165667472		0.0546039717		-0.0660293822		0.0078171674		0.5249493574		0.301865007

		onset		0.4720350719		-0.0397311733		-0.0434575651		0.1098435632		-0.1289727532		-0.0761068686		-0.1295309514		0.0859915921		0.2849488914

		inelastic collisions		-0.0527961112		-0.0553719078		-0.0733368145		0.1939346165		0.1139917813		0.4544487187		-0.054147977		-0.0160891144		0.2715510285

		sand		0.4875904394		-0.0415100117		0.0211314205		0.1387489252		-0.0223576172		0.0092043511		-0.0991685517		-0.0342858546		0.2707598235

		simulations		-0.0066808522		-0.0941666253		-0.0968879116		0.2031404444		0.1082875321		-0.0601709503		0.3800064121		-0.0472844045		0.2215527159

		pile		-0.1490319368		0.2271343232		-0.1980869812		0.2280778711		0.150945756		-0.1469694936		-0.0446890143		-0.0828219088		0.2182997163

		two dimensions		-0.0804058107		-0.0509994053		-0.0168961758		0.1636120202		0.0772490555		0.4049969272		-0.0786436103		-0.0245795487		0.212899307

		flow		0.3231801165		-0.0373838815		0.1303462369		0.1623427898		-0.0715428272		-0.0494342946		-0.1030902576		0.0312724852		0.1683559604

		formation		0.32492015		-0.0406219956		0.0144216121		0.0295926755		-0.0977204646		-0.094360529		-0.1550353909		-0.0392253868		0.1523347618

		granular flow		-0.0330950313		-0.0473616947		0.345747594		0.0664219369		0.0996525137		-0.0825648648		-0.0202168023		0.0016627735		0.1444507481

		Molecular dynamics simulations		-0.0649145457		-0.0592290513		0.0912534509		0.1855927017		-0.2776268666		0.0123334457		-0.0800300435		-0.0881496351		0.1418977791

		grains		-0.0897936981		0.2967250522		-0.094070876		0.1530066036		0.0448092394		-0.0473443778		-0.0290568303		-0.0712379024		0.1385375115

		system		-0.0186809001		-0.0001805346		-0.021878968		0.0575980379		0.0337705156		-0.0493441129		0.3473530846		-0.02532485		0.1290160345

		experiments		0.3211354413		-0.0221726076		-0.0461230061		0.0694352034		-0.1189601243		-0.0249767798		-0.0521488488		0.0068018913		0.1281092942

		density		0.330854082		-0.03311954		-0.0229473259		0.0444158983		0.0012229044		-0.0858591224		0.0377545652		-0.047336902		0.1241001532

		absence		-0.0730683789		-0.0139340667		-0.0988600197		0.2015391619		-0.0264146007		0.1816454653		-0.1225972973		0.0889354899		0.1125569084

		coefficient		-0.0298019874		-0.0360266757		-0.0181197361		-0.0199139605		0.0524468423		-0.0704592046		0.3103897651		0.0073368816		0.1070217774

		mixtures		-0.0327286664		0.2945882528		-0.0363167588		0.0384925689		0.04858914		0.0301216801		-0.0153555363		-0.0437864209		0.0960752524

		particles		-0.0826549786		-0.1135454853		-0.123132224		0.166942194		0.1453206728		0.0724155645		0.0739550835		0.0035509872		0.0945997393

		granular material		-0.0076046071		-0.0217952307		0.0169083451		0.0982026071		-0.2747143378		-0.0194120047		-0.027436635		-0.0387053621		0.0885581737

		steady		-0.0077414934		-0.0157709537		-0.0229954282		0.0377036712		0.0114856341		-0.0761494247		0.2702794125		0.000422581		0.0812408044

		case		0.0044060104		-0.0062853894		-0.0245821984		0.0752272696		-0.2620581062		-0.0548940017		0.0009959202		0.0468990453		0.0802106604

		shape		-0.0594470825		0.1460196321		-0.1206680088		0.125646318		0.0301048352		-0.1188588285		-0.0705051328		-0.0625910386		0.0791257882

		granular		0.1776759315		-0.058297515		0.0268316295		0.0563280639		0.1301319875		0.0925767438		-0.068745545		-0.056401162		0.0722719527

		one		0.0201947382		0.0097336748		-0.0357832153		0.0522441057		-0.2418620356		-0.0227986312		-0.0601859471		-0.0243047706		0.067742549

		segregation		-0.0264787781		0.1200571295		-0.037245104		0.0667673472		-0.1757476154		-0.0279711189		0.0706559541		-0.0741064292		0.063113551

		existence		-0.0025313515		-0.0357036191		0.0071811882		0.121848662		-0.1921695335		-0.0037721498		0.0958833101		-0.0134224827		0.062496953

		granular materials		0.1202077077		-0.0443165251		-0.0490847818		0.0721940539		-0.1865083891		-0.0424806471		-0.0122649319		-0.0277611399		0.0615462387

		regions		-0.0292791748		-0.0111200101		0.010399752		0.1057869802		-0.2009181189		0.0707040714		-0.0102004171		-0.0508979258		0.0603417684

		avalanche		-0.0859798662		0.107775269		-0.1054812788		0.0729822715		0.069598154		-0.0634603924		-0.0848547158		-0.0795992376		0.057868244

		power spectrum		-0.0282646099		-0.0517218196		0.0093981977		0.0881347842		-0.191754905		0.0034164479		-0.0696354052		-0.0546976779		0.0559526425

		law		-0.0116403211		-0.0167050678		0.014652644		0.0347309765		-0.0625919289		-0.0552035223		0.2109391584		-0.0210875929		0.0537406907

		granular temperature		-0.0213967179		-0.0046128739		-0.0077429338		-0.2068385706		0.0729779078		-0.012028053		0.0648352816		-0.0116325153		0.0531306238

		results		-0.0625092228		-0.053093709		-0.0363892744		0.0647067629		0.0207723697		0.0023607952		0.1904418472		0.0509686669		0.0515404562

		simulation		-0.0605343849		-0.0899760053		-0.0987652324		0.0520325868		0.1005380208		-0.0828867395		0.0380383262		-0.039044947		0.0441715819

		convection		0.0152305998		-0.0388593006		-0.0097989476		0.0452756941		-0.1717887173		-0.0223375079		-0.0661484151		0.074868641		0.0438791782

		properties		-0.0444641118		-0.0359069856		-0.0345623554		0.0394708345		0.0108058648		-0.0267664529		0.1891269624		-0.0163385753		0.0428880387

		particle		-0.0580631453		-0.0703897828		-0.0701864928		0.0231512171		0.0740282856		-0.0485318108		0.1369401944		-0.0193890271		0.0407522479

		systems		-0.0163815511		-0.0136749305		-0.0053408683		0.0194933768		-0.1127995898		-0.0474277126		0.1439405327		-0.0368732304		0.037915523

		form		-0.0378201053		-0.0310048767		0.1667409908		-0.0162582995		0.0540494149		-0.0108535976		-0.0500807384		-0.0257509255		0.0366688834

		collision		-0.0091758322		-0.0018151839		-0.0144133918		-0.1677494209		0.0193974567		-0.0264825019		-0.0669401978		-0.0244148651		0.0345897648

		frequency		-0.0243174642		-0.0256613599		-0.0074293548		-0.1649923786		0.0013916311		-0.0669563142		-0.0303521947		-0.0068818596		0.0339812251

		powder		-0.013339163		-0.0411521045		-0.0406733088		0.0362007756		-0.0742958027		0.1296174892		-0.0806780085		0.003097892		0.033675341

		models		-0.0289886212		-0.0299209444		-0.0240193189		0.0667325988		-0.0025330341		0.1607243652		0.0105481468		-0.0171166555		0.0330087516

		friction		-0.0179216771		-0.0299750968		-0.0091633212		0.008389876		-0.001179195		-0.0203750254		0.1742635451		-0.0153998628		0.0323955205

		increase		0.0042547525		-0.0148188962		0.0067583286		-0.1511293982		0.0182942132		-0.0206687833		-0.0873796217		-0.0163155655		0.0317867454

		amplitude		-0.024907393		-0.0274232381		-0.0296850523		-0.1534531712		-0.0371881055		-0.0600161058		0.0022033015		-0.0098506096		0.0308882675

		sandpile		-0.0320572272		0.0169134557		-0.0297112059		0.0432350663		-0.1376226713		0.0717911869		-0.0348705989		0.0150185955		0.0296012486

		flows		-0.027487612		-0.0287475015		0.138441682		-0.0437954267		0.0450958993		-0.0302315805		0.023057734		0.058319976		0.0295465937

		pressure		-0.0123672595		-0.0054971632		0.007045761		-0.1599183196		0.0526569714		0.0166390107		0.0176135529		-0.0128005338		0.0293303839

		heap		0.0022959443		-0.0093801466		-0.0439917467		-0.0942542917		-0.0089280121		-0.0745362466		-0.1062880619		-0.0264558548		0.0285448296

		vibration		0.0314255892		-0.0353934941		-0.0260664385		-0.0861826855		-0.1127126432		-0.0716293695		-0.0022299626		-0.0033696403		0.0281984153

		Numerical simulations		-0.008808153		-0.0280635091		-0.0395389471		-0.0076260997		-0.1507090502		-0.0131849012		-0.0366195782		0.0067380286		0.0267600838

		fluctuations		-0.0234945986		-0.0372610775		-0.0220441265		0.0370110533		-0.1486317809		-0.006097678		0.0033386104		-0.0023797893		0.0259415434

		compaction		-0.0178720052		-0.0223814699		-0.0135833636		-0.130574704		-0.0117999838		0.0066350429		-0.0757939457		-0.0276690395		0.0247481613

		forces		-0.0540553252		-0.0450231394		-0.0818088264		0.0962236426		-0.0134133324		0.0295559351		0.0336628745		-0.0338779829		0.0242351124

		simple		-0.0252787517		-0.0129455258		-0.0071149085		-0.0766872575		0.0483337762		0.1175282076		-0.0191733673		0.0054696801		0.0232847282

		acceleration		-0.029762375		-0.0163435119		-0.0071246305		-0.1412569387		-0.0030894241		-0.0252469466		-0.0339617468		0.0050570229		0.022983119

		waves		-0.0231157759		-0.0206547413		0.115546568		-0.0629421058		0.0022922757		-0.0445543895		-0.0242655719		0.0394788331		0.0224114199

		limit		-0.0176706889		0.0319927025		-0.0187874348		-0.1396093467		0.0035499707		-0.0141904422		-0.0120390535		-0.0209266892		0.0219763597

		time		-0.0233487362		-0.0078713108		0.0104585139		-0.1385168629		0.0223418801		-0.0060708658		0.0305313293		-0.008212342		0.0214390425

		result		-0.0449261915		-0.0007573896		-0.005909052		-0.0308829735		0.0992477552		-0.0198019173		0.0844157268		0.0038100217		0.0203903753

		granular systems		-0.0042967884		-0.0233945325		-0.0132752406		0.0230331603		-0.1255369052		0.0096437898		0.0518934041		-0.0212378896		0.0202690156

		distribution		-0.0557263585		-0.0415120954		-0.056479343		0.0284549837		0.0696270319		0.0492105745		0.0438305582		-0.0455936105		0.0200977827

		velocity		-0.0378170777		-0.0114548213		-0.0159542633		-0.1101015795		0.0453297855		0.0107203719		0.0609175152		-0.0046646613		0.0198406592

		data		-0.012116944		-0.0145997619		0.013101719		-0.1249851258		0.0509677037		0.0224513849		-0.0032870688		-0.000288351		0.0192655696

		vibrations		-0.0362861153		-0.019762701		-0.0106591717		-0.1133751887		0.010619887		0.0372942339		-0.0508902772		-0.0136578738		0.0189547976

		instability		0.0269485787		-0.0264602835		-0.0165285254		0.018376006		0.0195400404		0.1174257592		-0.0403744044		0.0330058675		0.0189273442

		mechanism		-0.0084943762		0.0882008549		-0.0048078539		-0.0316188097		-0.0737810428		-0.033429587		-0.0446909729		0.0249277874		0.018054267

		propagation		-0.0356218219		-0.0108281303		0.0068649535		-0.1161216954		0.0353473042		0.0318369842		-0.0057850224		-0.0183622414		0.0175512022

		motion		0.0066373894		-0.0294582656		0.003613675		-0.0098689969		-0.109385695		-0.0278257181		0.011883218		0.058370889		0.0173101725

		parameters		-0.0398123541		0.003135904		-0.0162470407		0.0044046827		0.01864507		-0.0232273782		0.1196753981		0.0142476361		0.0172905708

		stress		-0.0203125742		-0.0282177476		0.055474022		-0.0316430852		-0.0933488962		-0.0171801033		-0.043859467		0.0117586771		0.0163585856

		function		-0.0208536012		-0.0117910558		-0.0065063707		-0.1194400883		-0.0174958757		-0.0170781874		0.0034100677		0.0217044243		0.01596265

		range		-0.0337598922		-0.0283577256		0.0014787353		-0.0812254254		-0.0173536818		-0.0567493811		0.058297038		0.0115814198		0.0155979638

		width		0.0033581112		-0.0171531061		0.0171365497		-0.0418206579		0.0395916632		-0.023473015		0.0013694135		0.1032737632		0.0151339624

		order		-0.0375474772		-0.0273436686		0.0249276304		-0.1038276381		0.0279511317		0.002323976		0.011818608		0.009888045		0.014583174

		processes		-0.0336878208		-0.017338221		-0.0008240557		-0.0165394707		0.0451175465		0.009864948		-0.0078033873		0.1017173706		0.0142499429

		gravity		-0.0263069926		-0.0557306814		0.012335229		-0.0233407237		-0.0494123745		-0.0514740732		-0.049274407		-0.037911032		0.0134512905

		values		-0.0309550808		-0.0152985362		0.0205929299		-0.0997116667		0.0397115617		0.012207489		0.0003846982		0.00804336		0.013349622

		grain		-0.0462592079		-0.0267401476		0.008262129		0.0332431073		-0.0110640588		0.0767067396		-0.0389027714		-0.0374777345		0.0129526603

		granular media		-0.0347678021		-0.020226372		-0.0185378294		-0.0396902287		-0.0738156339		0.0214061715		-0.040774792		-0.0355200619		0.012368102

		theory		-0.0196449339		-0.0203702243		0.0065165757		-0.0874808238		0.0496534411		0.0088419491		0.0304848075		0.0033554921		0.0119804569

		equation		-0.0103969282		-0.0116742749		-0.0006229113		-0.0864372193		0.0384007082		-0.0002108119		0.050083527		-0.0058083143		0.0117329207

		model		-0.0389429556		-0.007611133		-0.045207757		0.0315712401		0.0296189623		0.0358589487		0.059067955		-0.0377505074		0.0116922389

		rotation		-0.0365372349		-0.009750283		-0.0058054113		0.0084538414		-0.0384486602		0.0157106417		0.0277730236		0.0869152575		0.0115859344

		framework		-0.0064770258		-0.0112262233		-0.0203550479		-0.0344079886		0.0166611946		0.0930405078		0.0092943361		-0.0241914067		0.011371958

		origin		-0.0206692797		0.0268696191		-0.0151809161		-0.0098543825		0.0334606727		-0.0259949304		0.0836888895		0.0188978208		0.0106330755

		surface flow		-0.0375287056		0.0713700593		0.0000630748		-0.0094288281		0.0192007979		-0.0047739532		0.0478923955		0.0284711478		0.010086745

		force		-0.0476370939		-0.0328111548		-0.0150830466		-0.0489819049		0.0488049581		0.0367531416		-0.0151870435		0.0039577088		0.009951617

		process		-0.0179958454		-0.0041234589		-0.0274638756		-0.0090809971		0.0300893603		0.083651989		-0.0158498449		-0.023609012		0.0098892102

		measurements		-0.0194336753		-0.010656175		-0.006887797		-0.0877818254		0.0003744481		0.0339854931		0.00746277		-0.0065613468		0.0094982106

		mixing		-0.0228610513		-0.0192645262		0.0072709071		-0.0299458904		-0.052769637		-0.029931234		0.0587550816		-0.0141843573		0.009177241

		phenomenon		-0.0136453314		0.0162708493		-0.0169578986		-0.01209333		-0.0710899404		-0.0104788706		0.0428011728		-0.0320035033		0.0089045055

		view		-0.0266411009		-0.0149017633		-0.0094224004		-0.0156831565		-0.0847831309		0.0006912627		-0.00017136		-0.0182786441		0.0087893492

		transition		-0.0120003926		0.0008211443		-0.0091098403		-0.0906376038		-0.0087976447		0.0003255899		-0.0096996708		0.0117768394		0.0087531302

		regime		-0.0478483379		0.002521664		0.0171797421		0.0047563035		0.021086946		0.011052403		0.0713992944		0.0203482178		0.0086923123

		duration		-0.0284922888		-0.013301089		0.0072164622		-0.0837302246		0.0013272288		0.0016806779		-0.0251521967		0.0000530395		0.0086887794

		interaction		-0.0448620233		-0.0214770099		0.0335737912		-0.0095311174		-0.0343425384		0.0454776448		-0.0386718797		-0.0095375163		0.0085260094

		region		-0.0152464442		0.0003944047		0.0081089481		-0.0855858493		0.0084324896		0.009320595		0.013448278		-0.0133707079		0.0081409146

		deviation		-0.0292941847		-0.0321216209		0.0248505899		-0.0217605237		0.0542750674		0.0234985659		0.0346346236		0.0031674721		0.0076885756

		dependence		-0.0360147205		0.0034933734		-0.0190234127		-0.0289619635		0.0222828402		0.0666975284		0.0049430551		-0.0008525131		0.0074801951

		presence		-0.017926746		0.0141720094		-0.0166532893		-0.036710286		-0.0305265787		0.0548030572		-0.0362648761		0.0033437766		0.0074087604

		evolution		-0.0202861799		-0.0182244672		-0.0138326218		-0.0131337426		0.0228201933		0.0023367584		0.0730319815		-0.0151439682		0.0071967287

		free		-0.0311872254		-0.0239042625		0.0352257339		-0.0192566117		-0.0057526774		0.0516841382		-0.0345665638		-0.0113982019		0.007184836

		dynamics		-0.0019956031		0.0098505693		0.0047609309		-0.002414946		-0.002778689		0.0097792042		0.0828067287		-0.0054046314		0.0071190329

		depth		-0.0323493954		-0.0242021024		0.0209233235		-0.0487880206		-0.0105560829		0.030373893		-0.0343830776		0.016531783		0.0069397817

		Phenomena		-0.041718616		-0.0458607397		-0.0477039376		-0.004696235		-0.0092064052		-0.0220142857		-0.0137779319		-0.0046967431		0.0069226481

		speed		-0.0524220511		0.0036705507		0.0122790778		-0.025949564		-0.0135816496		0.0079857643		-0.0379205706		-0.0394527161		0.0068284201

		number		-0.0339435458		-0.0171083926		-0.0028606749		-0.0621591598		0.0024099498		-0.0035745607		0.0299432598		-0.0200391206		0.0066335565

		magnitude		-0.0405171369		-0.0193515263		0.0402057611		-0.0507146726		0.0100287532		-0.0003586283		-0.0132292464		0.0051356732		0.0065066938

		Physics		-0.0120691004		-0.0044290241		0.0063963187		-0.0676406089		0.0177378801		0.0341435185		0.0056831351		0.0048795593		0.0063179647

		response		-0.0272247643		0.0108895172		-0.0169631601		-0.0668920676		0.0063544695		0.0042153932		-0.0128485855		-0.0009211112		0.0058461503

		equations		-0.0174443165		0.034629929		0.0207828827		-0.0276706063		-0.0018598667		0.0039250662		0.0502978113		0.0238002354		0.0058163131

		segregation phenomena		-0.0232035671		0.0143428025		-0.0026494452		-0.0356029007		-0.0054691547		0.0347692126		0.0443633019		-0.0173632488		0.0055271024

		role		-0.0125746225		-0.0099096134		-0.0002297186		-0.0422305587		-0.0085486919		0.0130844592		0.0532284743		0.0064629368		0.0051591177

		addition		-0.0379052801		-0.0227275137		0.0014633657		-0.0477174796		-0.015273712		-0.0080574421		-0.0176398996		-0.017365593		0.005143388

		method		-0.0197545619		-0.0086818629		0.010171431		-0.0657948308		0.0043874223		-0.0064026756		-0.0084798551		0.0093927009		0.0051184097

		Experimental results		-0.0416785145		-0.0456698553		-0.0203287928		-0.0132934326		0.0073127771		-0.0072670194		0.0224825203		-0.0088652397		0.0051031519

		bed		-0.0245129604		-0.0288476366		-0.0196520715		-0.0463342704		0.0138169904		0.027500302		0.0062458494		0.0003227603		0.0049524305

		experimental data		-0.0477010139		-0.0331063294		-0.012945253		-0.0092857431		-0.0189543217		0.0219287953		0.0019903586		-0.0196428008		0.0048551599

		power law		-0.0435466402		-0.0319526575		-0.0012105776		-0.0058217215		0.0008782596		0.0061327647		0.0172326229		-0.0387817662		0.004792011

		materials		-0.014317341		-0.0211190545		0.0033160055		-0.0152271145		-0.0094435894		0.0554880608		-0.0262026062		0.0038861882		0.0047636469

		avalanches		-0.0443671372		0.0087621938		-0.0372248096		-0.000346671		0.0149220909		0.0161502951		-0.0060233072		-0.0273922968		0.0047011445

		Criticality		-0.0389476912		-0.0134797955		-0.0216926438		-0.0143785065		0.0039620479		0.0179479566		0.0431597033		-0.009615281		0.0046689804

		basis		-0.038399634		-0.0210991497		0.0168369721		-0.0370313819		0.0114792772		0.0142377258		0.0106675272		0.018157829		0.0043525024

		direction		-0.0045257318		-0.0212476494		-0.0024802587		-0.0524188983		-0.0120518254		-0.0083426654		-0.010664681		0.0122870259		0.0037053904

		experimental observations		-0.0276977873		-0.0113441192		-0.0022609551		0.0016568811		0.003273693		0.0298713888		-0.0078437298		0.0413660392		0.0035794039

		terms		0.0154874911		-0.0182694437		0.0033551577		-0.0117761464		-0.0175001904		0.014849018		0.0399921158		0.0126394859		0.0030094456

		characteristics		-0.0076793382		-0.0145171167		-0.0082869226		-0.0325658871		0.0025031505		0.0316996058		0.0092582922		0.0072984994		0.0025490438

		Sum of Squares		5.9610322073		4.3218155348		1.8659661467		1.8564899262		1.4023574817		1.362464077		1.3454565505		1.2249774637		19.3405593878

		Percent of Variance		3.8708001346		2.8063737239		1.211666329		1.2055129391		0.9106217413		0.8847169331		0.8736730848		0.7954399115		12.5588047973
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		Cluster Analysis
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		Agglomeration method:		Average linkage

				joining				with

		Step		Cluster 1		Size 1		Cluster 2		Size 2		Distance

		1		alternating layers		1		small grains		1		20.0226965866

		2		alternating layers		2		large grains		1		39.1117820399

		3		mixture		1		alternating layers		3		46.4983919284

		4		repose		1		angle		1		60.5296918175

		5		mixture		4		stratification		1		68.964050579

		6		packing		1		convection cells		1		112.1761135335

		7		collisions		1		energy		1		114.2736702901

		8		packing		2		velocity profiles		1		121.2559879995

		9		dissipation		1		collisions		2		136.2037196685

		10		density waves		1		hopper		1		152.851955093

		11		packing		3		rheology		1		153.3456436456

		12		walls		1		packing		4		157.6233733862

		13		walls		5		influence		1		174.536039182

		14		walls		6		pipe		1		178.1123967367

		15		size segregation		1		cell		1		180.5866044201

		16		vibration		1		amplitude		1		181.5889880562

		17		two dimensions		1		inelastic collisions		1		183.4888824149

		18		dissipation		3		walls		7		189.5568440162

		19		granular flow		1		power spectra		1		194.5391107162

		20		power spectrum		1		Molecular dynamics simulations		1		202.0757302779

		21		formation		1		plate		1		202.4514459344

		22		sand		1		dissipation		10		203.3426493563

		23		size segregation		2		geometry		1		206.7453624131

		24		waves		1		flows		1		210.6019956941

		25		sand		11		Molecular dynamics		1		212.7758837186

		26		granular media		1		compaction		1		216.6296527264

		27		sand		12		onset		1		217.6570751228

		28		mixture		5		pile		1		219.3019576736

		29		granular temperature		1		pressure		1		223.5486262767

		30		segregation phenomena		1		framework		1		223.9681915274

		31		grains		1		mixture		6		224.3692713733

		32		velocity		1		depth		1		225.9015551309

		33		fluctuations		1		forces		1		228.1694052242

		34		formation		2		sand		13		229.3949925002

		35		experiments		1		flow		1		231.769248222

		36		motion		1		equations		1		236.8022884657

		37		density waves		2		granular flow		2		238.6672932178

		38		collision		1		increase		1		239.7108593481

		39		case		1		one		1		241.1028391857

		40		Criticality		1		characteristics		1		242.61547978

		41		view		1		granular material		1		244.3464595102

		42		grains		7		mixtures		1		244.7560886309

		43		experiments		2		formation		15		246.7707448947

		44		data		1		values		1		247.8616222191

		45		fluctuations		2		Numerical simulations		1		249.8831016146

		46		systems		1		mixing		1		250.1417104032

		47		distribution		1		power law		1		250.851534344

		48		shape		1		repose		2		251.0392942622

		49		experiments		17		density		1		251.5742329043

		50		order		1		method		1		253.7874036793

		51		two dimensions		2		absence		1		253.893503246

		52		particles		1		simulations		1		254.3371327073

		53		particle		1		parameters		1		256.2251293254

		54		results		1		system		1		256.5599492927

		55		bed		1		powder		1		257.1027212675

		56		result		1		coefficient		1		257.1352916677

		57		theory		1		deviation		1		259.1440406272

		58		transition		1		response		1		259.3796336671

		59		simple		1		measurements		1		259.4955960103

		60		friction		1		law		1		260.4994009184

		61		grains		8		shape		3		261.0073743422

		62		propagation		1		speed		1		261.306014794

		63		presence		1		vibrations		1		261.8803015162

		64		models		1		sandpile		1		262.7660900122

		65		frequency		1		acceleration		1		262.9281374704

		66		time		1		limit		1		264.3167843029

		67		granular materials		1		convection		1		266.2193187862

		68		equation		1		addition		1		268.794172223

		69		waves		2		stress		1		269.1425140173

		70		regime		1		basis		1		269.5542433197

		71		model		1		experimental observations		1		271.9177636478

		72		grains		11		avalanche		1		272.4701037616

		73		granular		1		experiments		18		273.4240809667

		74		form		1		materials		1		273.4434576433

		75		vibration		2		range		1		273.4952429792

		76		segregation		1		phenomenon		1		273.8784293573

		77		dynamics		1		role		1		274.6656375595

		78		function		1		rotation		1		274.8108660879

		79		collision		2		heap		1		275.1343864649

		80		Physics		1		surface flow		1		275.355904193

		81		granular systems		1		regions		1		276.2782754919

		82		particles		2		results		2		276.4070171014

		83		friction		2		steady		1		277.5004205785

		84		region		1		granular temperature		2		277.9428152375

		85		instability		1		Criticality		2		280.3288321709

		86		simple		2		force		1		280.7991108702

		87		granular materials		2		existence		1		281.3227775463

		88		vibration		3		frequency		2		281.5044335285

		89		gravity		1		granular media		2		281.6812227005

		90		experimental data		1		power spectrum		2		282.3844173453

		91		particle		2		properties		1		282.9356290828

		92		gravity		3		presence		2		283.5910859493

		93		particle		3		result		2		286.0092285708

		94		transition		2		direction		1		286.5051220955

		95		grains		12		size segregation		3		286.7395285132

		96		free		1		theory		2		286.7903031219

		97		time		2		region		3		287.6097712299

		98		number		1		collision		3		287.8293423948

		99		order		2		magnitude		1		288.0658175832

		100		equation		2		Phenomena		1		289.2146717963

		101		segregation		2		systems		2		290.669676366

		102		granular materials		3		mechanism		1		290.7662904744

		103		models		2		avalanches		1		290.9475740023

		104		particles		4		simulation		1		291.0850082563

		105		motion		2		waves		3		291.7568704694

		106		Experimental results		1		velocity		2		291.9547582165

		107		width		1		processes		1		292.2970478245

		108		bed		2		dependence		1		293.466616419

		109		dynamics		2		evolution		1		293.9343895522

		110		segregation		4		case		2		294.0353504064

		111		particles		5		particle		5		294.0573700112

		112		granular systems		2		segregation phenomena		2		295.0567873154

		113		time		5		propagation		2		295.0771657229

		114		interaction		1		duration		1		295.1771706872

		115		grain		1		two dimensions		3		295.2391270904

		116		form		2		density waves		4		295.5811011385

		117		function		2		transition		3		296.0379260467

		118		particles		10		friction		3		297.3888432752

		119		models		3		process		1		297.4658139191

		120		experimental data		3		view		2		297.6385842116

		121		model		2		fluctuations		3		297.6534721948

		122		motion		5		order		3		298.5434579235

		123		time		7		data		2		298.6529850962

		124		granular materials		4		segregation		6		298.9237821904

		125		bed		3		grain		4		300.310019003

		126		models		4		terms		1		300.6478577325

		127		motion		8		regime		2		300.8481696614

		128		Physics		2		origin		1		301.9076296065

		129		models		5		granular systems		4		302.4425286099

		130		number		4		interaction		2		302.7281330149

		131		granular materials		10		experimental data		5		303.3235987802

		132		Experimental results		3		vibration		5		303.3510598788

		133		dynamics		3		distribution		2		303.7982372936

		134		time		9		simple		3		304.5573076953

		135		motion		10		form		6		304.8782968

		136		free		3		width		2		305.0802937007

		137		function		5		number		6		305.1914920826

		138		dynamics		5		instability		3		305.4461968968

		139		Experimental results		8		time		12		305.6606256571

		140		bed		7		models		9		306.1922023576

		141		motion		16		free		5		307.1176763779

		142		particles		13		model		5		307.2666947057

		143		Experimental results		20		equation		3		307.475292675

		144		function		11		gravity		5		307.5968336987

		145		particles		18		dynamics		8		307.7657261689

		146		grains		15		Physics		3		307.8165813486

		147		granular materials		15		bed		16		307.9134138014

		148		function		16		Experimental results		23		307.935244937

		149		particles		26		granular materials		31		308.55742391

		150		particles		57		function		39		308.9653830062

		151		particles		96		motion		21		309.4050015815

		152		particles		117		grains		18		311.7576170118

		153		particles		135		granular		19		314.7536281355

		PHRASE_EQUIV_45FREQ6

				DendoX		DendoY

				120		0

				120		20.0226965866

				121		20.0226965866

				121		0

						0

				120.5		20.0226965866

				120.5		39.1117820399

				122		39.1117820399

				122		0

						0

				119		0

				119		46.4983919284

				121.25		46.4983919284

				121.25		39.1117820399

						0

				127		0

				127		60.5296918175

				128		60.5296918175

				128		0

						0

				120.125		46.4983919284

				120.125		68.964050579

				123		68.964050579

				123		0

						0

				146		0

				146		112.1761135335

				147		112.1761135335

				147		0

						0

				143		0

				143		114.2736702901

				144		114.2736702901

				144		0

						0

				146.5		112.1761135335

				146.5		121.2559879995

				148		121.2559879995

				148		0

						0

				142		0

				142		136.2037196685

				143.5		136.2037196685

				143.5		114.2736702901

						0

				109		0

				109		152.851955093

				110		152.851955093

				110		0

						0

				147.25		121.2559879995

				147.25		153.3456436456

				149		153.3456436456

				149		0

						0

				145		0

				145		157.6233733862

				148.125		157.6233733862

				148.125		153.3456436456

						0

				146.5625		157.6233733862

				146.5625		174.536039182

				150		174.536039182

				150		0

						0

				148.28125		174.536039182

				148.28125		178.1123967367

				151		178.1123967367

				151		0

						0

				130		0

				130		180.5866044201

				131		180.5866044201

				131		0

						0

				77		0

				77		181.5889880562

				78		181.5889880562

				78		0

						0

				46		0

				46		183.4888824149

				47		183.4888824149

				47		0

						0

				142.75		136.2037196685

				142.75		189.5568440162

				149.640625		189.5568440162

				149.640625		178.1123967367

						0

				111		0

				111		194.5391107162

				112		194.5391107162

				112		0

						0

				38		0

				38		202.0757302779

				39		202.0757302779

				39		0

						0

				139		0

				139		202.4514459344

				140		202.4514459344

				140		0

						0

				141		0

				141		203.3426493563

				146.1953125		203.3426493563

				146.1953125		189.5568440162

						0

				130.5		180.5866044201

				130.5		206.7453624131

				132		206.7453624131

				132		0

						0

				99		0

				99		210.6019956941

				100		210.6019956941

				100		0

						0

				143.59765625		203.3426493563

				143.59765625		212.7758837186

				152		212.7758837186

				152		0

						0

				70		0

				70		216.6296527264

				71		216.6296527264

				71		0

						0

				147.798828125		212.7758837186

				147.798828125		217.6570751228

				153		217.6570751228

				153		0

						0

				121.5625		68.964050579

				121.5625		219.3019576736

				124		219.3019576736

				124		0

						0

				85		0

				85		223.5486262767

				86		223.5486262767

				86		0

						0

				56		0

				56		223.9681915274

				57		223.9681915274

				57		0

						0

				118		0

				118		224.3692713733

				122.78125		224.3692713733

				122.78125		219.3019576736

						0

				75		0

				75		225.9015551309

				76		225.9015551309

				76		0

						0

				16		0

				16		228.1694052242

				17		228.1694052242

				17		0

						0

				139.5		202.4514459344

				139.5		229.3949925002

				150.3994140625		229.3949925002

				150.3994140625		217.6570751228

						0

				137		0

				137		231.769248222

				138		231.769248222

				138		0

						0

				97		0

				97		236.8022884657

				98		236.8022884657

				98		0

						0

				109.5		152.851955093

				109.5		238.6672932178

				111.5		238.6672932178

				111.5		194.5391107162

						0

				64		0

				64		239.7108593481

				65		239.7108593481

				65		0

						0

				35		0

				35		241.1028391857

				36		241.1028391857

				36		0

						0

				25		0

				25		242.61547978

				26		242.61547978

				26		0

						0

				40		0

				40		244.3464595102

				41		244.3464595102

				41		0

						0

				120.390625		224.3692713733

				120.390625		244.7560886309

				125		244.7560886309

				125		0

						0

				137.5		231.769248222

				137.5		246.7707448947

				144.9497070313		246.7707448947

				144.9497070313		229.3949925002

						0

				89		0

				89		247.8616222191

				90		247.8616222191

				90		0

						0

				16.5		228.1694052242

				16.5		249.8831016146

				18		249.8831016146

				18		0

						0

				33		0

				33		250.1417104032

				34		250.1417104032

				34		0

						0

				22		0

				22		250.851534344

				23		250.851534344

				23		0

						0

				126		0

				126		251.0392942622

				127.5		251.0392942622

				127.5		60.5296918175

						0

				141.2248535156		246.7707448947

				141.2248535156		251.5742329043

				154		251.5742329043

				154		0

						0

				102		0

				102		253.7874036793

				103		253.7874036793

				103		0

						0

				46.5		183.4888824149

				46.5		253.893503246

				48		253.893503246

				48		0

						0

				1		0

				1		254.3371327073

				2		254.3371327073

				2		0

						0

				6		0

				6		256.2251293254

				7		256.2251293254

				7		0

						0

				3		0

				3		256.5599492927

				4		256.5599492927

				4		0

						0

				42		0

				42		257.1027212675

				43		257.1027212675

				43		0

						0

				9		0

				9		257.1352916677

				10		257.1352916677

				10		0

						0

				114		0

				114		259.1440406272

				115		259.1440406272

				115		0

						0

				60		0

				60		259.3796336671

				61		259.3796336671

				61		0

						0

				91		0

				91		259.4955960103

				92		259.4955960103

				92		0

						0

				11		0

				11		260.4994009184

				12		260.4994009184

				12		0

						0

				122.6953125		244.7560886309

				122.6953125		261.0073743422

				126.75		261.0073743422

				126.75		251.0392942622

						0

				87		0

				87		261.306014794

				88		261.306014794

				88		0

						0

				72		0

				72		261.8803015162

				73		261.8803015162

				73		0

						0

				49		0

				49		262.7660900122

				50		262.7660900122

				50		0

						0

				80		0

				80		262.9281374704

				81		262.9281374704

				81		0

						0

				82		0

				82		264.3167843029

				83		264.3167843029

				83		0

						0

				27		0

				27		266.2193187862

				28		266.2193187862

				28		0

						0

				94		0

				94		268.794172223

				95		268.794172223

				95		0

						0

				99.5		210.6019956941

				99.5		269.1425140173

				101		269.1425140173

				101		0

						0

				105		0

				105		269.5542433197

				106		269.5542433197

				106		0

						0

				14		0

				14		271.9177636478

				15		271.9177636478

				15		0

						0

				124.72265625		261.0073743422

				124.72265625		272.4701037616

				129		272.4701037616

				129		0

						0

				136		0

				136		273.4240809667

				147.6124267578		273.4240809667

				147.6124267578		251.5742329043

						0

				107		0

				107		273.4434576433

				108		273.4434576433

				108		0

						0

				77.5		181.5889880562

				77.5		273.4952429792

				79		273.4952429792

				79		0

						0

				31		0

				31		273.8784293573

				32		273.8784293573

				32		0

						0

				19		0

				19		274.6656375595

				20		274.6656375595

				20		0

						0

				58		0

				58		274.8108660879

				59		274.8108660879

				59		0

						0

				64.5		239.7108593481

				64.5		275.1343864649

				66		275.1343864649

				66		0

						0

				133		0

				133		275.355904193

				134		275.355904193

				134		0

						0

				54		0

				54		276.2782754919

				55		276.2782754919

				55		0

						0

				1.5		254.3371327073

				1.5		276.4070171014

				3.5		276.4070171014

				3.5		256.5599492927

						0

				11.5		260.4994009184

				11.5		277.5004205785

				13		277.5004205785

				13		0

						0

				84		0

				84		277.9428152375

				85.5		277.9428152375

				85.5		223.5486262767

						0

				24		0

				24		280.3288321709

				25.5		280.3288321709

				25.5		242.61547978

						0

				91.5		259.4955960103

				91.5		280.7991108702

				93		280.7991108702

				93		0

						0

				27.5		266.2193187862

				27.5		281.3227775463

				29		281.3227775463

				29		0

						0

				78.25		273.4952429792

				78.25		281.5044335285

				80.5		281.5044335285

				80.5		262.9281374704

						0

				69		0

				69		281.6812227005

				70.5		281.6812227005

				70.5		216.6296527264

						0

				37		0

				37		282.3844173453

				38.5		282.3844173453

				38.5		202.0757302779

						0

				6.5		256.2251293254

				6.5		282.9356290828

				8		282.9356290828

				8		0

						0

				69.75		281.6812227005

				69.75		283.5910859493

				72.5		283.5910859493

				72.5		261.8803015162

						0

				7.25		282.9356290828

				7.25		286.0092285708

				9.5		286.0092285708

				9.5		257.1352916677

						0

				60.5		259.3796336671

				60.5		286.5051220955

				62		286.5051220955

				62		0

						0

				126.861328125		272.4701037616

				126.861328125		286.7395285132

				131.25		286.7395285132

				131.25		206.7453624131

						0

				113		0

				113		286.7903031219

				114.5		286.7903031219

				114.5		259.1440406272

						0

				82.5		264.3167843029

				82.5		287.6097712299

				84.75		287.6097712299

				84.75		277.9428152375

						0

				63		0

				63		287.8293423948

				65.25		287.8293423948

				65.25		275.1343864649

						0

				102.5		253.7874036793

				102.5		288.0658175832

				104		288.0658175832

				104		0

						0

				94.5		268.794172223

				94.5		289.2146717963

				96		289.2146717963

				96		0

						0

				31.5		273.8784293573

				31.5		290.669676366

				33.5		290.669676366

				33.5		250.1417104032

						0

				28.25		281.3227775463

				28.25		290.7662904744

				30		290.7662904744

				30		0

						0

				49.5		262.7660900122

				49.5		290.9475740023

				51		290.9475740023

				51		0

						0

				2.5		276.4070171014

				2.5		291.0850082563

				5		291.0850082563

				5		0

						0

				97.5		236.8022884657

				97.5		291.7568704694

				100.25		291.7568704694

				100.25		269.1425140173

						0

				74		0

				74		291.9547582165

				75.5		291.9547582165

				75.5		225.9015551309

						0

				116		0

				116		292.2970478245

				117		292.2970478245

				117		0

						0

				42.5		257.1027212675

				42.5		293.466616419

				44		293.466616419

				44		0

						0

				19.5		274.6656375595

				19.5		293.9343895522

				21		293.9343895522

				21		0

						0

				32.5		290.669676366

				32.5		294.0353504064

				35.5		294.0353504064

				35.5		241.1028391857

						0

				3.75		291.0850082563

				3.75		294.0573700112

				8.375		294.0573700112

				8.375		286.0092285708

						0

				54.5		276.2782754919

				54.5		295.0567873154

				56.5		295.0567873154

				56.5		223.9681915274

						0

				83.625		287.6097712299

				83.625		295.0771657229

				87.5		295.0771657229

				87.5		261.306014794

						0

				67		0

				67		295.1771706872

				68		295.1771706872

				68		0

						0

				45		0

				45		295.2391270904

				47.25		295.2391270904

				47.25		253.893503246

						0

				107.5		273.4434576433

				107.5		295.5811011385

				110.5		295.5811011385

				110.5		238.6672932178

						0

				58.5		274.8108660879

				58.5		296.0379260467

				61.25		296.0379260467

				61.25		286.5051220955

						0

				6.0625		294.0573700112

				6.0625		297.3888432752

				12.25		297.3888432752

				12.25		277.5004205785

						0

				50.25		290.9475740023

				50.25		297.4658139191

				52		297.4658139191

				52		0

						0

				37.75		282.3844173453

				37.75		297.6385842116

				40.5		297.6385842116

				40.5		244.3464595102

						0

				14.5		271.9177636478

				14.5		297.6534721948

				17.25		297.6534721948

				17.25		249.8831016146

						0

				98.875		291.7568704694

				98.875		298.5434579235

				103.25		298.5434579235

				103.25		288.0658175832

						0

				85.5625		295.0771657229

				85.5625		298.6529850962

				89.5		298.6529850962

				89.5		247.8616222191

						0

				29.125		290.7662904744

				29.125		298.9237821904

				34		298.9237821904

				34		294.0353504064

						0

				43.25		293.466616419

				43.25		300.310019003

				46.125		300.310019003

				46.125		295.2391270904

						0

				51.125		297.4658139191

				51.125		300.6478577325

				53		300.6478577325

				53		0

						0

				101.0625		298.5434579235

				101.0625		300.8481696614

				105.5		300.8481696614

				105.5		269.5542433197

						0

				133.5		275.355904193

				133.5		301.9076296065

				135		301.9076296065

				135		0

						0

				52.0625		300.6478577325

				52.0625		302.4425286099

				55.5		302.4425286099

				55.5		295.0567873154

						0

				64.125		287.8293423948

				64.125		302.7281330149

				67.5		302.7281330149

				67.5		295.1771706872

						0

				31.5625		298.9237821904

				31.5625		303.3235987802

				39.125		303.3235987802

				39.125		297.6385842116

						0

				74.75		291.9547582165

				74.75		303.3510598788

				79.375		303.3510598788

				79.375		281.5044335285

						0

				20.25		293.9343895522

				20.25		303.7982372936

				22.5		303.7982372936

				22.5		250.851534344

						0

				87.53125		298.6529850962

				87.53125		304.5573076953

				92.25		304.5573076953

				92.25		280.7991108702

						0

				103.28125		300.8481696614

				103.28125		304.8782968

				109		304.8782968

				109		295.5811011385

						0

				113.75		286.7903031219

				113.75		305.0802937007

				116.5		305.0802937007

				116.5		292.2970478245

						0

				59.875		296.0379260467

				59.875		305.1914920826

				65.8125		305.1914920826

				65.8125		302.7281330149

						0

				21.375		303.7982372936

				21.375		305.4461968968

				24.75		305.4461968968

				24.75		280.3288321709

						0

				77.0625		303.3510598788

				77.0625		305.6606256571

				89.890625		305.6606256571

				89.890625		304.5573076953

						0

				44.6875		300.310019003

				44.6875		306.1922023576

				53.78125		306.1922023576

				53.78125		302.4425286099

						0

				106.140625		304.8782968

				106.140625		307.1176763779

				115.125		307.1176763779

				115.125		305.0802937007

						0

				9.15625		297.3888432752

				9.15625		307.2666947057

				15.875		307.2666947057

				15.875		297.6534721948

						0

				83.4765625		305.6606256571

				83.4765625		307.475292675

				95.25		307.475292675

				95.25		289.2146717963

						0

				62.84375		305.1914920826

				62.84375		307.5968336987

				71.125		307.5968336987

				71.125		283.5910859493

						0

				12.515625		307.2666947057

				12.515625		307.7657261689

				23.0625		307.7657261689

				23.0625		305.4461968968

						0

				129.0556640625		286.7395285132

				129.0556640625		307.8165813486

				134.25		307.8165813486

				134.25		301.9076296065

						0

				35.34375		303.3235987802

				35.34375		307.9134138014

				49.234375		307.9134138014

				49.234375		306.1922023576

						0

				66.984375		307.5968336987

				66.984375		307.935244937

				89.36328125		307.935244937

				89.36328125		307.475292675

						0

				17.7890625		307.7657261689

				17.7890625		308.55742391

				42.2890625		308.55742391

				42.2890625		307.9134138014

						0

				30.0390625		308.55742391

				30.0390625		308.9653830062

				78.173828125		308.9653830062

				78.173828125		307.935244937

						0

				54.1064453125		308.9653830062

				54.1064453125		309.4050015815

				110.6328125		309.4050015815

				110.6328125		307.1176763779

						0

				82.3696289063		309.4050015815

				82.3696289063		311.7576170118

				131.6528320313		311.7576170118

				131.6528320313		307.8165813486

						0

				107.0112304688		311.7576170118

				107.0112304688		314.7536281355

				141.8062133789		314.7536281355

				141.8062133789		273.4240809667

						0

				124.4087219238		314.7536281355

				124.4087219238		346.2289909491

				particles		0		146		148

				simulations		0		146		147

				results		0		139		146

				system		0		138		141

				simulation		0		139		143

				particle		0		130		134

				parameters		0		126		128

				properties		0		130		131

				result		0		125		126

				coefficient		0		61		77

				friction		0		130		135

				law		0		127		130

				steady		0		127		129

				model		0		127		133

				experimental observations		0		144		149

				fluctuations		0		90		92

				forces		0		53		56

				Numerical simulations		0		125		127

				dynamics		0		66		71

				role		0		35		36

				evolution		0		120		132

				distribution		0		121		125

				power law		0		144		145

				instability		0		63		74

				Criticality		0		121		124

				characteristics		0		110		112

				granular materials		0		121		122

				convection		0		139		140

				existence		0		99		105

				mechanism		0		49		55

				segregation		0		136		139

				phenomenon		0		93		104

				systems		0		10		17

				mixing		0		120		121

				case		0		118		119

				one		0		57		59

				experimental data		0		61		66

				power spectrum		0		81		86

				Molecular dynamics simulations		0		31		38

				view		0		24		25

				granular material		0		39		40

				bed		0		136		142

				powder		0		118		120

				dependence		0		95		101

				grain		0		10		11

				two dimensions		0		29		37

				inelastic collisions		0		19		20

				absence		0		137		138

				models		0		118		123

				sandpile		0		58		70

				avalanches		0		53		54

				process		0		0		3

				terms		0		5		12

				granular systems		0		1		2

				regions		0		41		47

				segregation phenomena		0		9		14

				framework		0		67		75

				function		0		80		82

				rotation		0		100		108

				transition		0		6		16

				response		0		136		137

				direction		0		102		103

				number		0		111		113

				collision		0		43		51

				increase		0		94		96

				heap		0		91		106

				interaction		0		26		28

				duration		0		114		116

				gravity		0		63		64

				granular media		0		62		69

				compaction		0		4		13

				presence		0		136		150

				vibrations		0		117		118

				Experimental results		0		60		76

				velocity		0		90		97

				depth		0		27		30

				vibration		0		18		22

				amplitude		0		78		87

				range		0		81		83

				frequency		0		151		153

				acceleration		0		48		52

				time		0		0		1

				limit		0		6		15

				region		0		98		99

				granular temperature		0		23		24

				pressure		0		100		107

				propagation		0		26		32

				speed		0		90		94

				data		0		109		110

				values		0		34		35

				simple		0		5		8

				measurements		0		109		111

				force		0		5		9

				equation		0		80		88

				addition		0		136		144

				Phenomena		0		65		67

				motion		0		91		98

				equations		0		79		81

				waves		0		58		73

				flows		0		114		115

				stress		0		27		29

				order		0		26		33

				method		0		43		44

				magnitude		0		0		7

				regime		0		57		63

				basis		0		89		93

				form		0		68		72

				materials		0		41		42

				density waves		0		18		21

				hopper		0		27		31

				granular flow		0		0		5

				power spectra		0		48		49

				free		0		91		102

				theory		0		84		85

				deviation		0		50		53

				width		0		60		61

				processes		0		78		80

				grains		0		0		6

				mixture		0		43		46

				alternating layers		0		34		39

				small grains		0		4		10

				large grains		0		57		58

				stratification		0		91		95

				pile		0		26		27

				mixtures		0		41		50

				shape		0		43		45

				repose		0		57		62

				angle		0		151		152

				avalanche		0		43		48

				size segregation		0		79		84

				cell		0		26		34

				geometry		0		89		90

				Physics		0		18		19

				surface flow		0		91		100

				origin		0		57		60

				granular		0		65		68

				experiments		0		78		79

				flow		0		18		23

				formation		0		89		91

				plate		0		41		43

				sand		0		57		65

				dissipation		0		0		4

				collisions		0		89		114

				energy		0		78		109

				walls		0		0		18

				packing		0		136		151

				convection cells		0		26		41

				velocity profiles		0		78		89

				rheology		0		0		26

				influence		0		0		78

				pipe		0		0		57

				Molecular dynamics		0		0		136

				onset		0		0		117

				density		0		0		0
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Factor

		Factor Analysis

		Valid cases:		154

		Communalities

						Analysis

				estimated		1		2		3

		particles		0.1675748474		0.0944259502		0.0914218361		0.0945997393

		granular		0.1979020667		0.0784075354		0.0715373441		0.0722719527

		results		0.1613655301		0.0643671897		0.0508833508		0.0515404562

		system		0.1656909962		0.1264260187		0.1253567644		0.1290160345

		experiments		0.2725739486		0.1677434303		0.1299041186		0.1281092942

		granular materials		0.1593828534		0.0660992674		0.0602486283		0.0615462387

		grains		0.3510925998		0.1581819492		0.1390443227		0.1385375115

		flow		0.3105803606		0.2134533613		0.1715253794		0.1683559604

		dynamics		0.103110136		0.0095145243		0.0069407838		0.0071190329

		motion		0.2259831885		0.0793676613		0.0194048965		0.0173101725

		simulations		0.251890018		0.2114234349		0.2138112503		0.2215527159

		function		0.1129364967		0.020197625		0.0150150912		0.01596265

		number		0.1263563145		0.0135263814		0.0063316182		0.0066335565

		formation		0.3387127008		0.1889645931		0.1559680872		0.1523347618

		segregation		0.1555103746		0.0698089954		0.0618288085		0.063113551

		Experimental results		0.1153488257		0.0152941693		0.005088079		0.0051031519

		transition		0.1521058345		0.0099897906		0.00824819		0.0087531302

		model		0.1116957962		0.0151835785		0.0118598378		0.0116922389

		distribution		0.1801301358		0.0248539992		0.0201688344		0.0200977827

		vibration		0.4068397018		0.1931188445		0.0433296321		0.0281984153

		bed		0.1595740717		0.0086615535		0.0049047235		0.0049524305

		convection		0.1306636351		0.0517239651		0.0434904677		0.0438791782

		particle		0.1624445052		0.0448104048		0.0403844528		0.0407522479

		time		0.1357596926		0.0344905163		0.0218765518		0.0214390425

		sand		0.5104458536		0.2985287378		0.2721531671		0.2707598235

		onset		0.5030982479		0.3196940023		0.2890408091		0.2849488914

		density		0.3799513818		0.1572647188		0.1248139157		0.1241001532

		amplitude		0.4068397018		0.1922004238		0.0450537963		0.0308882675

		order		0.1725590466		0.0367803424		0.0151824419		0.014583174

		dependence		0.0583292891		0.0085819385		0.0072771208		0.0074801951

		gravity		0.1246771926		0.0185865867		0.0143124836		0.0134512905

		granular media		0.2920202941		0.062552792		0.0146409056		0.012368102

		friction		0.1489423565		0.0532689552		0.0334004707		0.0323955205

		velocity		0.2621190885		0.0609525583		0.0210311649		0.0198406592

		Molecular dynamics		0.5288034138		0.3464774105		0.3141556366		0.3109737297

		simulation		0.1181593897		0.0493295431		0.0441584563		0.0441715819

		properties		0.1361700649		0.0485392212		0.0423522489		0.0428880387

		presence		0.1439885529		0.0124645381		0.0074110692		0.0074087604

		models		0.1406279363		0.0335321208		0.0321821721		0.0330087516

		systems		0.1825575097		0.0574258293		0.0370463301		0.037915523

		phenomenon		0.1038411083		0.0132684006		0.0085685292		0.0089045055

		collision		0.2170792506		0.0615473807		0.0357022533		0.0345897648

		dissipation		0.5914559781		0.4412528357		0.4181103856		0.4148891364

		result		0.1594091618		0.0444922482		0.02172935		0.0203903753

		collisions		0.6281607766		0.4976627168		0.4540901886		0.4468456516

		case		0.2114628941		0.086611015		0.0781819677		0.0802106604

		walls		0.6383085829		0.4668023181		0.438955052		0.4353049703

		shape		0.2742321874		0.0888728738		0.0790645386		0.0791257882

		frequency		0.154909737		0.0620663905		0.036479449		0.0339812251

		repose		0.7964943093		0.7990871141		0.8187889817		0.8372490237

		existence		0.0969071635		0.0577991545		0.0597929946		0.062496953

		mixture		0.8651362345		0.8013274183		0.7919952994		0.7903866774

		avalanches		0.0968313164		0.0077766816		0.0048354607		0.0047011445

		equations		0.2259831885		0.0598130274		0.0070430417		0.0058163131

		energy		0.6281607766		0.5166381441		0.480173266		0.4747079735

		pile		0.412461631		0.2487611751		0.2216240436		0.2182997163

		terms		0.0724989758		0.0038530959		0.0030153141		0.0030094456

		fluctuations		0.2542394015		0.0735367031		0.0271545692		0.0259415434

		process		0.1025323991		0.0151544784		0.0093679925		0.0098892102

		form		0.1189217563		0.0396976916		0.0362306255		0.0366688834

		Numerical simulations		0.248470533		0.0552032531		0.0276259908		0.0267600838

		data		0.1901073658		0.0304676195		0.0195002603		0.0192655696

		density waves		0.4996384321		0.4614709955		0.4461755437		0.444263926

		mechanism		0.0938375406		0.028512209		0.0178415151		0.018054267

		Physics		0.0989465654		0.0120277871		0.0062811185		0.0063179647

		powder		0.1595740717		0.04162531		0.0337984262		0.033675341

		angle		0.7964943093		0.7434536419		0.7249590599		0.7126908698

		parameters		0.1624445052		0.0211209636		0.0168269963		0.0172905708

		acceleration		0.1408336011		0.0348124067		0.0230530496		0.022983119

		equation		0.1213079734		0.0170250875		0.0118323115		0.0117329207

		range		0.1602986542		0.0374957855		0.0167397625		0.0155979638

		Phenomena		0.1202191646		0.0082276237		0.0069405043		0.0069226481

		response		0.1521058345		0.008405348		0.0055654219		0.0058461503

		region		0.1039611833		0.0305262017		0.0086751258		0.0081409146

		regime		0.162349022		0.0231766236		0.0091763205		0.0086923123

		granular systems		0.1010467124		0.0254241572		0.0206148197		0.0202690156

		compaction		0.2920202941		0.1281842643		0.0310075417		0.0247481613

		origin		0.0725462801		0.0147156554		0.0100496893		0.0106330755

		waves		0.3119664096		0.1547078583		0.0310410057		0.0224114199

		granular temperature		0.2698730984		0.1817010911		0.0658578718		0.0531306238

		power law		0.1801301358		0.0134903674		0.0051268651		0.004792011

		stress		0.2040907783		0.0534082226		0.0165621268		0.0163585856

		evolution		0.0904292642		0.0114219697		0.0074211482		0.0071967287

		free		0.1339120236		0.0099987238		0.0071181189		0.007184836

		heap		0.2424566718		0.083686418		0.0325774005		0.0285448296

		segregation phenomena		0.2673998491		0.0297344639		0.0058637526		0.0055271024

		influence		0.6010761576		0.4149933017		0.3948174395		0.3933593661

		granular flow		0.3628491683		0.195140126		0.1533516519		0.1444507481

		packing		0.6689973254		0.5265769871		0.5031137996		0.50094103

		velocity profiles		0.6685654394		0.5384898414		0.5220519452		0.5208664326

		grain		0.1233127481		0.0170549055		0.0135714681		0.0129526603

		plate		0.4466767546		0.3541072356		0.3098538076		0.3036658819

		mixtures		0.4251117425		0.1289805995		0.097567344		0.0960752524

		stratification		0.8512980798		0.7888207649		0.7758487031		0.7729357168

		experimental observations		0.1116957962		0.0047725229		0.0036466363		0.0035794039

		theory		0.1531301772		0.013189736		0.0117444063		0.0119804569

		experimental data		0.1261899058		0.0123887997		0.0053370544		0.0048551599

		sandpile		0.1406279363		0.0313869844		0.0290906696		0.0296012486

		simple		0.151882561		0.0465304973		0.0235903983		0.0232847282

		values		0.1901073658		0.0228080268		0.0134517441		0.013349622

		coefficient		0.1594091618		0.1196870198		0.1084581764		0.1070217774

		vibrations		0.2083018243		0.0302156802		0.0198507231		0.0189547976

		role		0.103110136		0.0081283293		0.0050977738		0.0051591177

		steady		0.1355561971		0.086066788		0.0795637956		0.0812408044

		propagation		0.1480465039		0.0319049783		0.017838914		0.0175512022

		speed		0.145647711		0.0123543533		0.0069877755		0.0068284201

		pipe		0.5006385532		0.5737234228		0.602259444		0.6176727579

		power spectrum		0.3398429818		0.1153243846		0.0636116379		0.0559526425

		regions		0.1489777436		0.0630582151		0.0595805119		0.0603417684

		depth		0.2621190885		0.0195034111		0.0066327988		0.0069397817

		pressure		0.2698730984		0.1094682535		0.0339358625		0.0293303839

		two dimensions		0.400515327		0.253999923		0.2187703874		0.212899307

		Molecular dynamics simulations		0.3398429818		0.2015490151		0.1544553316		0.1418977791

		mixing		0.1825575097		0.0131073286		0.0095560151		0.009177241

		absence		0.1837463946		0.1149975922		0.1095338145		0.1125569084

		limit		0.1772447069		0.0318326505		0.0221987266		0.0219763597

		law		0.1489423565		0.059767998		0.0530259941		0.0537406907

		force		0.1279460422		0.0134491425		0.0098561726		0.009951617

		surface flow		0.1140179104		0.012533468		0.0099525144		0.010086745

		size segregation		0.4030944836		0.4172599307		0.4402467107		0.4673161537

		interaction		0.0365967192		0.0088916284		0.0086364154		0.0085260094

		instability		0.1737208351		0.0224905728		0.0187986321		0.0189273442

		framework		0.2673998491		0.046319459		0.0128811042		0.011371958

		width		0.1122683466		0.0176628469		0.015041299		0.0151339624

		geometry		0.4030944836		0.3298836517		0.308114472		0.301865007

		duration		0.0866325611		0.0109521973		0.0083867097		0.0086887794

		increase		0.2170792506		0.0904179016		0.0357491928		0.0317867454

		basis		0.1195754034		0.0145768954		0.0046645487		0.0043525024

		inelastic collisions		0.400515327		0.287528303		0.2688374662		0.2715510285

		method		0.1725590466		0.0123479373		0.0050459234		0.0051184097

		power spectra		0.3678751777		0.3343902402		0.3346258639		0.3390105095

		alternating layers		0.9433254302		0.90858369		0.9071303564		0.9080600163

		one		0.2114628941		0.0895511834		0.0669626975		0.067742549

		rotation		0.1027027629		0.0142159999		0.0116077719		0.0115859344

		view		0.2018468057		0.0106744676		0.0083244254		0.0087893492

		Criticality		0.2068784479		0.0078215733		0.0047696426		0.0046689804

		granular material		0.2018468057		0.0939253206		0.0872222385		0.0885581737

		convection cells		0.6689973254		0.78402973		0.8263042869		0.8409435173

		characteristics		0.2068784479		0.006735081		0.0025238636		0.0025490438

		rheology		0.5771073127		0.4576734856		0.4421756199		0.4417910635

		processes		0.0473570646		0.01473904		0.0144344593		0.0142499429

		magnitude		0.0710661456		0.0157056462		0.006765955		0.0065066938

		large grains		0.9344716199		0.8410270393		0.8219588248		0.8172116732

		small grains		0.9433254302		0.9341144015		0.9426234251		0.9476492385

		flows		0.3119664096		0.1958290328		0.0437429135		0.0295465937

		forces		0.2542394015		0.0484365882		0.0246750396		0.0242351124

		cell		0.4785086667		0.4241414822		0.4098206547		0.409239825

		addition		0.1213079734		0.0054706642		0.0048975843		0.005143388

		measurements		0.1950048434		0.0395900891		0.0098595944		0.0094982106

		deviation		0.1531301772		0.0105011664		0.0073592204		0.0076885756

		direction		0.1196226456		0.0101538246		0.0035906958		0.0037053904

		materials		0.1054807722		0.0071239489		0.0047669766		0.0047636469

		avalanche		0.2331033825		0.0635637128		0.0577247348		0.057868244

		hopper		0.4996384321		0.4023558753		0.3641612189		0.3512443306

		Eigenvalues

		Factor		Eigenvalue		Variance (percent)		Percent cumulative

		1		6.5435506486		4.2490588628		4.2490588628

		2		4.9587775056		3.2199853932		7.469044256

		3		1.7904002909		1.1625975915		8.6316418475

		4		1.631682251		1.0595339292		9.6911757768

		5		1.1964524368		0.7769171668		10.4680929435

		6		1.1509032196		0.747339753		11.2154326965

		7		1.0621362427		0.6896988589		11.9051315554

		8		1.0066567981		0.6536732455		12.5588048009

		9		0.9451703093		0.6137469541		13.172551755

		10		0.9084455816		0.5898997283		13.7624514833

		11		0.8849108246		0.5746174186		14.3370689019

		12		0.7547998885		0.4901297977		14.8271986996

		13		0.7212914393		0.4683710645		15.2955697641

		14		0.6704293116		0.4353437088		15.7309134729

		15		0.64044687		0.4158745909		16.1467880639

		16		0.6305695055		0.4094607179		16.5562487818

		17		0.5864301759		0.3807988155		16.9370475973

		18		0.5595508256		0.363344692		17.3003922892

		19		0.5517548391		0.358282363		17.6586746523

		20		0.5263038509		0.3417557473		18.0004303996

		21		0.4992492426		0.3241878199		18.3246182195

		22		0.4890009456		0.3175330816		18.6421513011

		23		0.4544256095		0.2950815646		18.9372328657

		24		0.4537456895		0.2946400581		19.2318729238

		25		0.4253419252		0.2761960553		19.5080689791

		26		0.4142652376		0.269003401		19.7770723801

		27		0.4101947139		0.2663602038		20.0434325839

		28		0.4060591408		0.2636747668		20.3071073507

		29		0.4017118225		0.2608518328		20.5679591835

		30		0.3861180444		0.2507260029		20.8186851863

		31		0.380912838		0.2473459987		21.066031185

		32		0.3805805374		0.2471302191		21.3131614041

		33		0.3728863478		0.2421339921		21.5552953962

		34		0.364871286		0.2369294065		21.7922248027

		35		0.3608830734		0.2343396581		22.0265644608

		36		0.3608548766		0.2343213484		22.2608858092

		37		0.3595533928		0.2334762291		22.4943620384

		38		0.3589480393		0.2330831424		22.7274451808

		39		0.3510853867		0.2279775238		22.9554227046

		40		0.3451109854		0.2240980425		23.1795207471

		41		0.3383141094		0.2196844866		23.3992052337

		42		0.3378940996		0.219411753		23.6186169866

		43		0.3322280357		0.2157324907		23.8343494773

		44		0.3298171189		0.2141669603		24.0485164376

		45		0.3268282405		0.2122261302		24.2607425678

		46		0.3248503951		0.210941815		24.4716843828

		47		0.3171514608		0.205942507		24.6776268899

		48		0.3165612347		0.2055592433		24.8831861332

		49		0.3105821003		0.2016766885		25.0848628217

		50		0.3052125844		0.1981899898		25.2830528116

		51		0.3014255164		0.1957308548		25.4787836664

		52		0.3003736763		0.1950478417		25.6738315081

		53		0.2913760375		0.1892052191		25.8630367273

		54		0.2907539738		0.1888012817		26.051838009

		55		0.2869044937		0.1863016193		26.2381396283

		56		0.2851332683		0.1851514729		26.4232911012

		57		0.2848666509		0.1849783447		26.6082694459

		58		0.2790645974		0.1812107775		26.7894802235

		59		0.2765165615		0.1795562088		26.9690364322

		60		0.2723482162		0.1768494911		27.1458859233

		61		0.2670496249		0.1734088473		27.3192947706

		62		0.2649645427		0.1720548978		27.4913496684

		63		0.2590308237		0.1682018336		27.659551502

		64		0.2582496628		0.1676945862		27.8272460882

		65		0.2571778951		0.1669986332		27.9942447214

		66		0.254668638		0.1653692455		28.1596139669

		67		0.2519996596		0.1636361426		28.3232501095

		68		0.2436742293		0.158230019		28.4814801285

		69		0.2432887258		0.1579796921		28.6394598206

		70		0.2404285308		0.1561224226		28.7955822431

		71		0.2339609009		0.1519226629		28.9475049061

		72		0.2314983428		0.1503235992		29.0978285052

		73		0.2299530393		0.1493201554		29.2471486606

		74		0.2266771285		0.1471929406		29.3943416012

		75		0.2258280853		0.1466416138		29.5409832151

		76		0.2169692951		0.1408891527		29.6818723677

		77		0.2139213824		0.1389099886		29.8207823563

		78		0.2138165759		0.1388419324		29.9596242887

		79		0.2104367755		0.1366472568		30.0962715455

		80		0.2101630934		0.1364695412		30.2327410867

		81		0.2096487681		0.1361355637		30.3688766504

		82		0.2036678635		0.1322518594		30.5011285098

		83		0.1997609224		0.1297148847		30.6308433945

		84		0.1955554827		0.1269840797		30.7578274741

		85		0.1922253353		0.1248216463		30.8826491204

		86		0.1877690532		0.1219279566		31.0045770771

		87		0.1863772171		0.1210241669		31.125601244

		88		0.1860555193		0.1208152722		31.2464165163

		89		0.1844546926		0.1197757744		31.3661922907

		90		0.1820508184		0.1182148171		31.4844071078

		91		0.1817841967		0.1180416861		31.602448794

		92		0.1753430585		0.1138591289		31.7163079229

		93		0.1687011637		0.1095462102		31.8258541331

		94		0.1664206451		0.1080653539		31.933919487

		95		0.1647426485		0.1069757458		32.0408952328

		96		0.1620637444		0.1052361976		32.1461314304

		97		0.1620311436		0.1052150283		32.2513464587

		98		0.1606017115		0.1042868257		32.3556332844

		99		0.1513093702		0.0982528378		32.4538861222

		100		0.1509534072		0.098021693		32.5519078152

		101		0.1484609554		0.0964032178		32.648311033

		102		0.1452568667		0.0943226407		32.7426336737

		103		0.1442422394		0.0936637918		32.8362974655

		104		0.1432527698		0.0930212791		32.9293187446

		105		0.1382115684		0.0897477717		33.0190665163

		106		0.1361861131		0.088432541		33.1074990573

		107		0.1311086065		0.0851354588		33.1926345161

		108		0.1301256871		0.0844971994		33.2771317155

		109		0.1281939566		0.083242829		33.3603745445

		110		0.1272280965		0.0826156471		33.4429901916

		111		0.1256139623		0.081567508		33.5245576996

		112		0.1225012789		0.079546285		33.6041039846

		113		0.1210945531		0.0786328267		33.6827368112

		114		0.1135991001		0.0737656494		33.7565024606

		115		0.1131432066		0.0734696147		33.8299720754

		116		0.1111353242		0.0721657949		33.9021378703

		117		0.1054733116		0.0684891634		33.9706270336

		118		0.1038393172		0.0674281281		34.0380551617

		119		0.1006050061		0.065327926		34.1033830877

		120		0.1005724756		0.0653068024		34.1686898901

		121		0.0940557563		0.0610751664		34.2297650565

		122		0.0928502607		0.060292377		34.2900574336

		123		0.0925297795		0.0600842724		34.350141706

		124		0.0829509225		0.0538642354		34.4040059414

		125		0.0813859122		0.0528479949		34.4568539363

		126		0.0802615897		0.0521179154		34.5089718518

		127		0.0762818189		0.0495336487		34.5585055004

		128		0.0752920108		0.0488909161		34.6073964165

		129		0.0693856764		0.045055634		34.6524520505

		130		0.0691051024		0.0448734431		34.6973254936

		131		0.067101452		0.0435723714		34.740897865

		132		0.0641984717		0.0416873193		34.7825851843

		133		0.0608167097		0.0394913699		34.8220765542

		134		0.0579670344		0.0376409314		34.8597174856

		135		0.0536077477		0.0348102258		34.8945277114

		136		0.0535405896		0.0347666166		34.9292943281

		137		0.0491487024		0.0319147418		34.9612090699

		138		0.0459518331		0.0298388526		34.9910479225

		139		0.0445053496		0.0288995777		35.0199475002

		140		0.0404071535		0.0262384114		35.0461859115

		141		0.0394935558		0.0256451661		35.0718310776

		142		0.0354509461		0.0230200949		35.0948511725

		143		0.0344988981		0.0224018819		35.1172530543

		144		0.0331084502		0.0214989936		35.138752048

		145		0.0305489349		0.0198369707		35.1585890187

		146		0.0284940197		0.0185026102		35.1770916289

		147		0.0257664549		0.0167314643		35.1938230931

		148		0.0217547599		0.0141264675		35.2079495606

		149		0.0192609821		0.0125071312		35.2204566918

		150		0.0180695102		0.0117334482		35.23219014

		151		0.0094060645		0.0061078341		35.2382979741

		152		0.0088897643		0.0057725742		35.2440705483

		153		0.0082704452		0.0053704189		35.2494409673

		154		0.0081141408		0.0052689226		35.2547098899

		Varimax factor loadings

				Factor 1		Factor 2		Factor 3		Factor 4		Factor 5		Factor 6		Factor 7		Factor 8		Commu-nality

		convection cells		0.8669056127		-0.0689892271		-0.0600339667		0.2299606661		-0.0390325506		-0.0973396645		-0.1266378812		0.0337190464		0.8409435173

		velocity profiles		0.6962714069		-0.046861034		-0.0206183038		0.1182607872		0.1057121435		-0.0677922704		-0.0588887964		-0.0150710404		0.5208664326

		packing		0.6750642411		-0.0540829775		-0.0513078278		0.1292972139		0.1160512106		-0.0396376897		-0.079333981		-0.0402636159		0.50094103

		rheology		0.6405707525		-0.0406842663		0.0061423192		0.0734264936		0.0801004004		-0.0772486187		-0.0998983254		-0.0448629957		0.4417910635

		walls		0.6084615085		-0.0567153963		0.021365952		0.1755395248		-0.0747933767		-0.1033375159		-0.1138618928		0.0368113572		0.4353049703

		energy		0.6032595302		-0.0317646576		-0.0610562658		0.1650001532		0.1818517945		0.1942757131		-0.0633145364		-0.06326249		0.4747079735

		collisions		0.6020930025		-0.0175269095		-0.0609545138		0.1561039722		0.1378485907		0.1686395423		-0.036066241		-0.0848308292		0.4468456516

		influence		0.5955237485		-0.0451779965		-0.0289060027		0.1379437955		-0.0710229374		-0.0851462175		-0.041195023		-0.0530524842		0.3933593661

		dissipation		0.5863181658		-0.0382047989		-0.0024449538		0.1514397421		0.1784468452		0.0781902433		-0.03696464		-0.0860069155		0.4148891364

		pipe		0.5445487835		-0.0834099776		0.423120457		0.2112334397		0.1787892806		-0.1386830328		-0.1585236482		-0.1191777293		0.6176727579

		plate		0.5148178598		-0.0390860402		0.0074210802		-0.0262685085		0.0688694087		-0.080690138		-0.1504657587		-0.0496164206		0.3036658819

		sand		0.4875904394		-0.0415100117		0.0211314205		0.1387489252		-0.0223576172		0.0092043511		-0.0991685517		-0.0342858546		0.2707598235

		onset		0.4720350719		-0.0397311733		-0.0434575651		0.1098435632		-0.1289727532		-0.0761068686		-0.1295309514		0.0859915921		0.2849488914

		Molecular dynamics		0.4473204565		-0.1064658868		-0.1208687276		0.2076737601		0.132040322		-0.12451459		0.0896891622		-0.0286851584		0.3109737297

		density		0.330854082		-0.03311954		-0.0229473259		0.0444158983		0.0012229044		-0.0858591224		0.0377545652		-0.047336902		0.1241001532

		formation		0.32492015		-0.0406219956		0.0144216121		0.0295926755		-0.0977204646		-0.094360529		-0.1550353909		-0.0392253868		0.1523347618

		flow		0.3231801165		-0.0373838815		0.1303462369		0.1623427898		-0.0715428272		-0.0494342946		-0.1030902576		0.0312724852		0.1683559604

		experiments		0.3211354413		-0.0221726076		-0.0461230061		0.0694352034		-0.1189601243		-0.0249767798		-0.0521488488		0.0068018913		0.1281092942

		granular		0.1776759315		-0.058297515		0.0268316295		0.0563280639		0.1301319875		0.0925767438		-0.068745545		-0.056401162		0.0722719527

		speed		-0.0524220511		0.0036705507		0.0122790778		-0.025949564		-0.0135816496		0.0079857643		-0.0379205706		-0.0394527161		0.0068284201

		experimental data		-0.0477010139		-0.0331063294		-0.012945253		-0.0092857431		-0.0189543217		0.0219287953		0.0019903586		-0.0196428008		0.0048551599

		avalanches		-0.0443671372		0.0087621938		-0.0372248096		-0.000346671		0.0149220909		0.0161502951		-0.0060233072		-0.0273922968		0.0047011445

		power law		-0.0435466402		-0.0319526575		-0.0012105776		-0.0058217215		0.0008782596		0.0061327647		0.0172326229		-0.0387817662		0.004792011

		basis		-0.038399634		-0.0210991497		0.0168369721		-0.0370313819		0.0114792772		0.0142377258		0.0106675272		0.018157829		0.0043525024

		small grains		-0.1111530223		0.9089837872		-0.0902325677		0.1989257657		0.1479276261		-0.160217049		-0.1168107811		-0.0115107904		0.9476492385

		alternating layers		-0.1278025846		0.8636898523		-0.1183634547		0.2192537379		0.1607740963		-0.1837501227		-0.1535274551		-0.0223863476		0.9080600163

		large grains		-0.1142312996		0.833091435		-0.1040568813		0.2024586289		0.1429339122		-0.1587389537		-0.0960149867		-0.0587977639		0.8172116732

		mixture		-0.1094962421		0.828452576		-0.0869210574		0.183130172		0.1208525329		-0.1531775122		-0.0972333238		-0.0587251679		0.7903866774

		stratification		-0.1013337692		0.8252483005		-0.0952044237		0.1793423465		0.0903829443		-0.1136667281		-0.1015425991		-0.0948934446		0.7729357168

		grains		-0.0897936981		0.2967250522		-0.094070876		0.1530066036		0.0448092394		-0.0473443778		-0.0290568303		-0.0712379024		0.1385375115

		mixtures		-0.0327286664		0.2945882528		-0.0363167588		0.0384925689		0.04858914		0.0301216801		-0.0153555363		-0.0437864209		0.0960752524

		shape		-0.0594470825		0.1460196321		-0.1206680088		0.125646318		0.0301048352		-0.1188588285		-0.0705051328		-0.0625910386		0.0791257882

		avalanche		-0.0859798662		0.107775269		-0.1054812788		0.0729822715		0.069598154		-0.0634603924		-0.0848547158		-0.0795992376		0.057868244

		mechanism		-0.0084943762		0.0882008549		-0.0048078539		-0.0316188097		-0.0737810428		-0.033429587		-0.0446909729		0.0249277874		0.018054267

		surface flow		-0.0375287056		0.0713700593		0.0000630748		-0.0094288281		0.0192007979		-0.0047739532		0.0478923955		0.0284711478		0.010086745

		gravity		-0.0263069926		-0.0557306814		0.012335229		-0.0233407237		-0.0494123745		-0.0514740732		-0.049274407		-0.037911032		0.0134512905

		Experimental results		-0.0416785145		-0.0456698553		-0.0203287928		-0.0132934326		0.0073127771		-0.0072670194		0.0224825203		-0.0088652397		0.0051031519

		density waves		-0.0078408736		-0.0839050737		0.5846516499		0.2444479476		0.0685706774		-0.0814592956		-0.1033813979		-0.116467876		0.444263926

		power spectra		-0.0277880536		-0.0712340085		0.5213582125		0.1306594516		0.1559172489		-0.1112912127		-0.0774491404		-0.0397929589		0.3390105095

		hopper		-0.094079673		-0.0764615168		0.5182207619		0.1994455092		0.0028320575		-0.056132364		-0.1081728628		-0.1155659192		0.3512443306

		granular flow		-0.0330950313		-0.0473616947		0.345747594		0.0664219369		0.0996525137		-0.0825648648		-0.0202168023		0.0016627735		0.1444507481

		form		-0.0378201053		-0.0310048767		0.1667409908		-0.0162582995		0.0540494149		-0.0108535976		-0.0500807384		-0.0257509255		0.0366688834

		flows		-0.027487612		-0.0287475015		0.138441682		-0.0437954267		0.0450958993		-0.0302315805		0.023057734		0.058319976		0.0295465937

		waves		-0.0231157759		-0.0206547413		0.115546568		-0.0629421058		0.0022922757		-0.0445543895		-0.0242655719		0.0394788331		0.0224114199

		Phenomena		-0.041718616		-0.0458607397		-0.0477039376		-0.004696235		-0.0092064052		-0.0220142857		-0.0137779319		-0.0046967431		0.0069226481

		pile		-0.1490319368		0.2271343232		-0.1980869812		0.2280778711		0.150945756		-0.1469694936		-0.0446890143		-0.0828219088		0.2182997163

		granular temperature		-0.0213967179		-0.0046128739		-0.0077429338		-0.2068385706		0.0729779078		-0.012028053		0.0648352816		-0.0116325153		0.0531306238

		absence		-0.0730683789		-0.0139340667		-0.0988600197		0.2015391619		-0.0264146007		0.1816454653		-0.1225972973		0.0889354899		0.1125569084

		collision		-0.0091758322		-0.0018151839		-0.0144133918		-0.1677494209		0.0193974567		-0.0264825019		-0.0669401978		-0.0244148651		0.0345897648

		particles		-0.0826549786		-0.1135454853		-0.123132224		0.166942194		0.1453206728		0.0724155645		0.0739550835		0.0035509872		0.0945997393

		frequency		-0.0243174642		-0.0256613599		-0.0074293548		-0.1649923786		0.0013916311		-0.0669563142		-0.0303521947		-0.0068818596		0.0339812251

		pressure		-0.0123672595		-0.0054971632		0.007045761		-0.1599183196		0.0526569714		0.0166390107		0.0176135529		-0.0128005338		0.0293303839

		amplitude		-0.024907393		-0.0274232381		-0.0296850523		-0.1534531712		-0.0371881055		-0.0600161058		0.0022033015		-0.0098506096		0.0308882675

		increase		0.0042547525		-0.0148188962		0.0067583286		-0.1511293982		0.0182942132		-0.0206687833		-0.0873796217		-0.0163155655		0.0317867454

		acceleration		-0.029762375		-0.0163435119		-0.0071246305		-0.1412569387		-0.0030894241		-0.0252469466		-0.0339617468		0.0050570229		0.022983119

		limit		-0.0176706889		0.0319927025		-0.0187874348		-0.1396093467		0.0035499707		-0.0141904422		-0.0120390535		-0.0209266892		0.0219763597

		time		-0.0233487362		-0.0078713108		0.0104585139		-0.1385168629		0.0223418801		-0.0060708658		0.0305313293		-0.008212342		0.0214390425

		compaction		-0.0178720052		-0.0223814699		-0.0135833636		-0.130574704		-0.0117999838		0.0066350429		-0.0757939457		-0.0276690395		0.0247481613

		data		-0.012116944		-0.0145997619		0.013101719		-0.1249851258		0.0509677037		0.0224513849		-0.0032870688		-0.000288351		0.0192655696

		function		-0.0208536012		-0.0117910558		-0.0065063707		-0.1194400883		-0.0174958757		-0.0170781874		0.0034100677		0.0217044243		0.01596265

		propagation		-0.0356218219		-0.0108281303		0.0068649535		-0.1161216954		0.0353473042		0.0318369842		-0.0057850224		-0.0183622414		0.0175512022

		vibrations		-0.0362861153		-0.019762701		-0.0106591717		-0.1133751887		0.010619887		0.0372942339		-0.0508902772		-0.0136578738		0.0189547976

		velocity		-0.0378170777		-0.0114548213		-0.0159542633		-0.1101015795		0.0453297855		0.0107203719		0.0609175152		-0.0046646613		0.0198406592

		order		-0.0375474772		-0.0273436686		0.0249276304		-0.1038276381		0.0279511317		0.002323976		0.011818608		0.009888045		0.014583174

		values		-0.0309550808		-0.0152985362		0.0205929299		-0.0997116667		0.0397115617		0.012207489		0.0003846982		0.00804336		0.013349622

		forces		-0.0540553252		-0.0450231394		-0.0818088264		0.0962236426		-0.0134133324		0.0295559351		0.0336628745		-0.0338779829		0.0242351124

		transition		-0.0120003926		0.0008211443		-0.0091098403		-0.0906376038		-0.0087976447		0.0003255899		-0.0096996708		0.0117768394		0.0087531302

		measurements		-0.0194336753		-0.010656175		-0.006887797		-0.0877818254		0.0003744481		0.0339854931		0.00746277		-0.0065613468		0.0094982106

		theory		-0.0196449339		-0.0203702243		0.0065165757		-0.0874808238		0.0496534411		0.0088419491		0.0304848075		0.0033554921		0.0119804569

		equation		-0.0103969282		-0.0116742749		-0.0006229113		-0.0864372193		0.0384007082		-0.0002108119		0.050083527		-0.0058083143		0.0117329207

		region		-0.0152464442		0.0003944047		0.0081089481		-0.0855858493		0.0084324896		0.009320595		0.013448278		-0.0133707079		0.0081409146

		duration		-0.0284922888		-0.013301089		0.0072164622		-0.0837302246		0.0013272288		0.0016806779		-0.0251521967		0.0000530395		0.0086887794

		range		-0.0337598922		-0.0283577256		0.0014787353		-0.0812254254		-0.0173536818		-0.0567493811		0.058297038		0.0115814198		0.0155979638

		Physics		-0.0120691004		-0.0044290241		0.0063963187		-0.0676406089		0.0177378801		0.0341435185		0.0056831351		0.0048795593		0.0063179647

		response		-0.0272247643		0.0108895172		-0.0169631601		-0.0668920676		0.0063544695		0.0042153932		-0.0128485855		-0.0009211112		0.0058461503

		method		-0.0197545619		-0.0086818629		0.010171431		-0.0657948308		0.0043874223		-0.0064026756		-0.0084798551		0.0093927009		0.0051184097

		number		-0.0339435458		-0.0171083926		-0.0028606749		-0.0621591598		0.0024099498		-0.0035745607		0.0299432598		-0.0200391206		0.0066335565

		direction		-0.0045257318		-0.0212476494		-0.0024802587		-0.0524188983		-0.0120518254		-0.0083426654		-0.010664681		0.0122870259		0.0037053904

		magnitude		-0.0405171369		-0.0193515263		0.0402057611		-0.0507146726		0.0100287532		-0.0003586283		-0.0132292464		0.0051356732		0.0065066938

		force		-0.0476370939		-0.0328111548		-0.0150830466		-0.0489819049		0.0488049581		0.0367531416		-0.0151870435		0.0039577088		0.009951617

		depth		-0.0323493954		-0.0242021024		0.0209233235		-0.0487880206		-0.0105560829		0.030373893		-0.0343830776		0.016531783		0.0069397817

		addition		-0.0379052801		-0.0227275137		0.0014633657		-0.0477174796		-0.015273712		-0.0080574421		-0.0176398996		-0.017365593		0.005143388

		bed		-0.0245129604		-0.0288476366		-0.0196520715		-0.0463342704		0.0138169904		0.027500302		0.0062458494		0.0003227603		0.0049524305

		characteristics		-0.0076793382		-0.0145171167		-0.0082869226		-0.0325658871		0.0025031505		0.0316996058		0.0092582922		0.0072984994		0.0025490438

		Molecular dynamics simulations		-0.0649145457		-0.0592290513		0.0912534509		0.1855927017		-0.2776268666		0.0123334457		-0.0800300435		-0.0881496351		0.1418977791

		granular material		-0.0076046071		-0.0217952307		0.0169083451		0.0982026071		-0.2747143378		-0.0194120047		-0.027436635		-0.0387053621		0.0885581737

		case		0.0044060104		-0.0062853894		-0.0245821984		0.0752272696		-0.2620581062		-0.0548940017		0.0009959202		0.0468990453		0.0802106604

		one		0.0201947382		0.0097336748		-0.0357832153		0.0522441057		-0.2418620356		-0.0227986312		-0.0601859471		-0.0243047706		0.067742549

		regions		-0.0292791748		-0.0111200101		0.010399752		0.1057869802		-0.2009181189		0.0707040714		-0.0102004171		-0.0508979258		0.0603417684

		existence		-0.0025313515		-0.0357036191		0.0071811882		0.121848662		-0.1921695335		-0.0037721498		0.0958833101		-0.0134224827		0.062496953

		power spectrum		-0.0282646099		-0.0517218196		0.0093981977		0.0881347842		-0.191754905		0.0034164479		-0.0696354052		-0.0546976779		0.0559526425

		granular materials		0.1202077077		-0.0443165251		-0.0490847818		0.0721940539		-0.1865083891		-0.0424806471		-0.0122649319		-0.0277611399		0.0615462387

		segregation		-0.0264787781		0.1200571295		-0.037245104		0.0667673472		-0.1757476154		-0.0279711189		0.0706559541		-0.0741064292		0.063113551

		convection		0.0152305998		-0.0388593006		-0.0097989476		0.0452756941		-0.1717887173		-0.0223375079		-0.0661484151		0.074868641		0.0438791782

		Numerical simulations		-0.008808153		-0.0280635091		-0.0395389471		-0.0076260997		-0.1507090502		-0.0131849012		-0.0366195782		0.0067380286		0.0267600838

		fluctuations		-0.0234945986		-0.0372610775		-0.0220441265		0.0370110533		-0.1486317809		-0.006097678		0.0033386104		-0.0023797893		0.0259415434

		sandpile		-0.0320572272		0.0169134557		-0.0297112059		0.0432350663		-0.1376226713		0.0717911869		-0.0348705989		0.0150185955		0.0296012486

		granular systems		-0.0042967884		-0.0233945325		-0.0132752406		0.0230331603		-0.1255369052		0.0096437898		0.0518934041		-0.0212378896		0.0202690156

		vibration		0.0314255892		-0.0353934941		-0.0260664385		-0.0861826855		-0.1127126432		-0.0716293695		-0.0022299626		-0.0033696403		0.0281984153

		motion		0.0066373894		-0.0294582656		0.003613675		-0.0098689969		-0.109385695		-0.0278257181		0.011883218		0.058370889		0.0173101725

		simulation		-0.0605343849		-0.0899760053		-0.0987652324		0.0520325868		0.1005380208		-0.0828867395		0.0380383262		-0.039044947		0.0441715819

		result		-0.0449261915		-0.0007573896		-0.005909052		-0.0308829735		0.0992477552		-0.0198019173		0.0844157268		0.0038100217		0.0203903753

		stress		-0.0203125742		-0.0282177476		0.055474022		-0.0316430852		-0.0933488962		-0.0171801033		-0.043859467		0.0117586771		0.0163585856

		view		-0.0266411009		-0.0149017633		-0.0094224004		-0.0156831565		-0.0847831309		0.0006912627		-0.00017136		-0.0182786441		0.0087893492

		granular media		-0.0347678021		-0.020226372		-0.0185378294		-0.0396902287		-0.0738156339		0.0214061715		-0.040774792		-0.0355200619		0.012368102

		phenomenon		-0.0136453314		0.0162708493		-0.0169578986		-0.01209333		-0.0710899404		-0.0104788706		0.0428011728		-0.0320035033		0.0089045055

		distribution		-0.0557263585		-0.0415120954		-0.056479343		0.0284549837		0.0696270319		0.0492105745		0.0438305582		-0.0455936105		0.0200977827

		deviation		-0.0292941847		-0.0321216209		0.0248505899		-0.0217605237		0.0542750674		0.0234985659		0.0346346236		0.0031674721		0.0076885756

		inelastic collisions		-0.0527961112		-0.0553719078		-0.0733368145		0.1939346165		0.1139917813		0.4544487187		-0.054147977		-0.0160891144		0.2715510285

		repose		-0.2677108872		0.0023665619		-0.4212643123		0.3653658633		0.3203687059		-0.4292838478		-0.3343073875		-0.2365085826		0.8372490237

		two dimensions		-0.0804058107		-0.0509994053		-0.0168961758		0.1636120202		0.0772490555		0.4049969272		-0.0786436103		-0.0245795487		0.212899307

		angle		-0.2307193489		-0.2524653901		-0.3861694832		0.2892525092		0.2921376295		-0.3954686502		-0.2803966718		-0.2063120285		0.7126908698

		models		-0.0289886212		-0.0299209444		-0.0240193189		0.0667325988		-0.0025330341		0.1607243652		0.0105481468		-0.0171166555		0.0330087516

		powder		-0.013339163		-0.0411521045		-0.0406733088		0.0362007756		-0.0742958027		0.1296174892		-0.0806780085		0.003097892		0.033675341

		simple		-0.0252787517		-0.0129455258		-0.0071149085		-0.0766872575		0.0483337762		0.1175282076		-0.0191733673		0.0054696801		0.0232847282

		instability		0.0269485787		-0.0264602835		-0.0165285254		0.018376006		0.0195400404		0.1174257592		-0.0403744044		0.0330058675		0.0189273442

		framework		-0.0064770258		-0.0112262233		-0.0203550479		-0.0344079886		0.0166611946		0.0930405078		0.0092943361		-0.0241914067		0.011371958

		process		-0.0179958454		-0.0041234589		-0.0274638756		-0.0090809971		0.0300893603		0.083651989		-0.0158498449		-0.023609012		0.0098892102

		grain		-0.0462592079		-0.0267401476		0.008262129		0.0332431073		-0.0110640588		0.0767067396		-0.0389027714		-0.0374777345		0.0129526603

		dependence		-0.0360147205		0.0034933734		-0.0190234127		-0.0289619635		0.0222828402		0.0666975284		0.0049430551		-0.0008525131		0.0074801951

		materials		-0.014317341		-0.0211190545		0.0033160055		-0.0152271145		-0.0094435894		0.0554880608		-0.0262026062		0.0038861882		0.0047636469

		presence		-0.017926746		0.0141720094		-0.0166532893		-0.036710286		-0.0305265787		0.0548030572		-0.0362648761		0.0033437766		0.0074087604

		free		-0.0311872254		-0.0239042625		0.0352257339		-0.0192566117		-0.0057526774		0.0516841382		-0.0345665638		-0.0113982019		0.007184836

		interaction		-0.0448620233		-0.0214770099		0.0335737912		-0.0095311174		-0.0343425384		0.0454776448		-0.0386718797		-0.0095375163		0.0085260094

		simulations		-0.0066808522		-0.0941666253		-0.0968879116		0.2031404444		0.1082875321		-0.0601709503		0.3800064121		-0.0472844045		0.2215527159

		system		-0.0186809001		-0.0001805346		-0.021878968		0.0575980379		0.0337705156		-0.0493441129		0.3473530846		-0.02532485		0.1290160345

		coefficient		-0.0298019874		-0.0360266757		-0.0181197361		-0.0199139605		0.0524468423		-0.0704592046		0.3103897651		0.0073368816		0.1070217774

		steady		-0.0077414934		-0.0157709537		-0.0229954282		0.0377036712		0.0114856341		-0.0761494247		0.2702794125		0.000422581		0.0812408044

		law		-0.0116403211		-0.0167050678		0.014652644		0.0347309765		-0.0625919289		-0.0552035223		0.2109391584		-0.0210875929		0.0537406907

		results		-0.0625092228		-0.053093709		-0.0363892744		0.0647067629		0.0207723697		0.0023607952		0.1904418472		0.0509686669		0.0515404562

		properties		-0.0444641118		-0.0359069856		-0.0345623554		0.0394708345		0.0108058648		-0.0267664529		0.1891269624		-0.0163385753		0.0428880387

		friction		-0.0179216771		-0.0299750968		-0.0091633212		0.008389876		-0.001179195		-0.0203750254		0.1742635451		-0.0153998628		0.0323955205

		systems		-0.0163815511		-0.0136749305		-0.0053408683		0.0194933768		-0.1127995898		-0.0474277126		0.1439405327		-0.0368732304		0.037915523

		particle		-0.0580631453		-0.0703897828		-0.0701864928		0.0231512171		0.0740282856		-0.0485318108		0.1369401944		-0.0193890271		0.0407522479

		parameters		-0.0398123541		0.003135904		-0.0162470407		0.0044046827		0.01864507		-0.0232273782		0.1196753981		0.0142476361		0.0172905708

		heap		0.0022959443		-0.0093801466		-0.0439917467		-0.0942542917		-0.0089280121		-0.0745362466		-0.1062880619		-0.0264558548		0.0285448296

		origin		-0.0206692797		0.0268696191		-0.0151809161		-0.0098543825		0.0334606727		-0.0259949304		0.0836888895		0.0188978208		0.0106330755

		dynamics		-0.0019956031		0.0098505693		0.0047609309		-0.002414946		-0.002778689		0.0097792042		0.0828067287		-0.0054046314		0.0071190329

		evolution		-0.0202861799		-0.0182244672		-0.0138326218		-0.0131337426		0.0228201933		0.0023367584		0.0730319815		-0.0151439682		0.0071967287

		regime		-0.0478483379		0.002521664		0.0171797421		0.0047563035		0.021086946		0.011052403		0.0713992944		0.0203482178		0.0086923123

		model		-0.0389429556		-0.007611133		-0.045207757		0.0315712401		0.0296189623		0.0358589487		0.059067955		-0.0377505074		0.0116922389

		mixing		-0.0228610513		-0.0192645262		0.0072709071		-0.0299458904		-0.052769637		-0.029931234		0.0587550816		-0.0141843573		0.009177241

		role		-0.0125746225		-0.0099096134		-0.0002297186		-0.0422305587		-0.0085486919		0.0130844592		0.0532284743		0.0064629368		0.0051591177

		equations		-0.0174443165		0.034629929		0.0207828827		-0.0276706063		-0.0018598667		0.0039250662		0.0502978113		0.0238002354		0.0058163131

		segregation phenomena		-0.0232035671		0.0143428025		-0.0026494452		-0.0356029007		-0.0054691547		0.0347692126		0.0443633019		-0.0173632488		0.0055271024

		Criticality		-0.0389476912		-0.0134797955		-0.0216926438		-0.0143785065		0.0039620479		0.0179479566		0.0431597033		-0.009615281		0.0046689804

		terms		0.0154874911		-0.0182694437		0.0033551577		-0.0117761464		-0.0175001904		0.014849018		0.0399921158		0.0126394859		0.0030094456

		size segregation		0.0220715192		0.0240797555		-0.0315978517		0.192902254		0.0424062302		-0.0493831838		-0.0755966193		0.6465969585		0.4673161537

		geometry		-0.0502900363		-0.0407452368		0.0333695839		0.1165667472		0.0546039717		-0.0660293822		0.0078171674		0.5249493574		0.301865007

		cell		-0.0712768486		0.3990941463		-0.0419429212		0.16349732		0.101265096		-0.1139902599		-0.0874523721		0.4306929292		0.409239825

		width		0.0033581112		-0.0171531061		0.0171365497		-0.0418206579		0.0395916632		-0.023473015		0.0013694135		0.1032737632		0.0151339624

		processes		-0.0336878208		-0.017338221		-0.0008240557		-0.0165394707		0.0451175465		0.009864948		-0.0078033873		0.1017173706		0.0142499429

		rotation		-0.0365372349		-0.009750283		-0.0058054113		0.0084538414		-0.0384486602		0.0157106417		0.0277730236		0.0869152575		0.0115859344

		experimental observations		-0.0276977873		-0.0113441192		-0.0022609551		0.0016568811		0.003273693		0.0298713888		-0.0078437298		0.0413660392		0.0035794039

		Sum of Squares		5.9610322073		4.3218155348		1.8659661467		1.8564899262		1.4023574817		1.362464077		1.3454565505		1.2249774637		19.3405593878

		Percent of Variance		3.8708001346		2.8063737239		1.211666329		1.2055129391		0.9106217413		0.8847169331		0.8736730848		0.7954399115		12.5588047973

				Factor scores 1		Factor scores 2		Factor scores 3		Factor scores 4		Factor scores 5		Factor scores 6		Factor scores 7		Factor scores 8

				-0.918495547		-1.3105720713		-1.3044755424		2.415205024		1.9946114885		1.4041572692		1.149211183		0.238250521

				-0.4688599019		-0.4808840498		-0.3137520103		1.253672397		0.36532811		-0.0675095709		2.910034373		0.7330530825

				0.0136767183		0.0919506794		-0.0014890396		1.1459566943		0.4381797976		-0.8823763683		5.4593165392		-0.519921484

				-0.2061199667		-0.8694738063		-0.7956608681		3.0198731686		1.2897453672		-0.8197367158		5.9957389514		-0.6720185737

				-0.3970238902		-0.1653201151		-0.4366005148		0.4097075151		0.3974235656		0.6991810875		0.9025104749		-0.5638423925

				-0.4663812313		-0.7312533545		-0.6822843023		0.3705900937		1.0654252095		-0.741115445		2.0886125102		-0.2022755605

				-0.1351267191		-0.1607989103		-0.0062381343		0.297212787		0.0263943815		-0.4323967153		2.7057335853		-0.3059121754

				-0.6469638906		-1.1135043211		-1.0149444388		0.492095709		1.3190685034		-1.0809994081		0.6212986665		-0.3461393031

				-0.3320368234		-0.3086235675		-0.2633734865		0.7519808717		0.148503196		-0.4709013164		2.9545476872		-0.29253335

				-0.2937530431		-0.1240062035		0.0733907228		-0.5448428786		1.5223721228		-0.2713614853		1.2538873128		0.1316856943

				-0.3835487278		-0.3098655104		-0.3248688253		0.6326321941		-2.2181633783		-0.1417850288		-0.0125572388		-0.1104098397

				-0.2541373574		-0.2330864022		-0.55945417		-0.123257549		-2.2108087722		-0.2625379236		-0.7133348891		0.0525653179

				-0.2865701896		-0.054964099		-0.0651644015		0.075331019		0.2984066633		-0.3719743411		1.8422452723		0.2061198115

				-0.3777615601		-0.1969995567		-0.0163104826		-0.0911899867		0.1375907206		0.5234890488		-0.2601797716		0.6794619899

				-0.0185789944		-0.1568343139		-0.0180383683		0.0433173992		0.8592419818		-1.335223838		4.7248811425		0.0226944014

				-0.0091213501		-0.0935747443		-0.0682003639		0.7034875793		0.1399977699		-1.2931120404		4.2822135636		-0.0655298469

				-0.1064222156		-0.0229210002		0.2894529017		0.7096749808		-0.929346427		-0.9980828222		3.3578372532		-0.4480723251

				-0.6518734672		-0.5850588037		-0.8975490271		1.3629226924		-0.3283223725		0.6673694449		0.5362085614		-0.474023103

				-0.0748775184		0.1018037312		0.1250189348		-0.046509495		-0.0054344124		0.1468776137		1.2896616143		-0.129473075

				-0.5439015786		-0.4722571265		-0.5807459324		0.3773734547		1.0167224925		0.9270683637		0.5977663226		-0.629174887

				-0.4571279891		-0.3182585876		0.0186950729		-0.1432383715		0.038347825		0.150179499		0.1741932598		-0.5621972287

				-0.2239945668		-0.1607681525		-0.093493469		-0.2314790892		0.3881752098		0.0422017773		1.0666507002		-0.2223154422

				-0.143546683		-0.0231563118		0.0169301649		-0.6183493297		-0.0046804966		0.1376822299		0.6828436716		0.0697491032

				-0.1347548286		-0.2190459599		-0.2545914143		0.1305126015		0.4155037143		1.9419437672		-0.7825220717		0.5320396398

				-0.3607694222		-0.1507920805		-0.2070687108		-0.2391511895		0.1163557653		0.3072129775		0.54727658		-0.1444058164

				-0.1881359922		-0.1146803047		-0.0983294525		-0.5727461001		0.1472767819		0.5038821106		-0.0159327253		0.1241136813

				0.3964553239		-0.2838156606		-0.6803782279		0.8453404503		-2.8918304922		-0.645907659		-0.0020176045		-0.4645320327

				-0.1901651591		0.8608357339		-0.2999912466		0.9038079171		-2.8650259659		-0.260222624		1.3321639427		-1.3070748136

				-0.2489083617		-0.3894618626		-0.246410578		0.5755710415		-2.5109437345		-0.390424694		-1.0955887077		1.1248629732

				-0.1552807232		-0.0067779664		-0.0057736515		0.4683164528		-1.6951442611		-0.8632610018		2.2754416351		-0.6974788428

				-0.1640737813		0.1374576686		-0.1631356533		-0.2204829458		-1.0752239772		-0.1556613044		0.6347164567		-0.553057098

				-0.2419041324		-0.0904056628		-0.3739023185		1.1381629334		-3.9147561163		-0.9221981253		0.0556564766		0.582996329

				-0.3245994212		-0.2250574566		0.0636010763		1.9862344618		-2.9113338487		-0.1082246383		1.6124284239		-0.3700591492

				-0.1103607663		0.5227280769		-0.0057223093		-0.7861935483		-1.1499102034		-0.4040288032		-0.7013658938		0.3724908954

				-0.4881810496		-0.3267805834		-0.1508949435		-0.1599960235		-0.2251581099		0.3781802747		-0.1275666055		-0.2845754116

				-0.6173057691		-0.4843825516		0.0046885014		1.2679720081		-2.9364439048		0.141960259		-1.0519738115		-0.879528506

				-1.0125349535		-0.5475025919		0.9378902225		2.7502273675		-4.1837821497		0.3272684291		-1.031688391		-1.4228539316

				-0.2223720781		-0.1128457755		0.1066426678		-0.4097991492		-0.722086538		-0.5559280088		0.8218574456		-0.2567403055

				-0.1587306501		0.0409983714		-0.5138579646		0.6506261966		-3.6910796807		-0.302023017		-0.8771737061		-0.473913648

				-0.3287811011		-0.1185227992		-0.1369581279		-0.2460426315		-1.2258801024		-0.0074438915		-0.1301335038		-0.3193460864

				-0.4243738015		-0.1515424947		0.0910515565		1.4906736295		-4.1425050086		-0.2944411409		-0.3315046973		-0.7365235907

				-0.2682691028		-0.2430285303		-0.2361022911		-0.7289915882		0.3284185352		0.4184140365		-0.1099685581		0.0328548898

				-0.3313926381		-0.0043778947		-0.2023845466		-0.4675909818		0.4341355805		1.1055143363		-0.1112990303		-0.0145422006

				-0.4736025001		-0.2237473313		-0.310679945		1.0977353713		0.0336570915		2.6377089224		0.0361051323		-0.3254092157

				-0.4328900974		-0.1025208755		-0.368177376		-0.1894765626		0.1846375067		0.4152472524		-0.1654045115		-0.3679892312

				-0.056895748		-0.1033021036		0.0415199685		-0.238081304		-0.1715917606		0.2018518822		0.5474060013		0.1829653148

				-0.2875541118		-0.0763506336		-0.3117509477		-0.2463468444		0.5053712906		1.4400572949		-0.387650918		-0.3432779119

				-0.4312342714		-0.3449629243		-0.6049855444		0.5425125794		-1.0168432863		2.1221944408		-1.4631491619		0.0099885838

				-0.2039913515		-0.1047060613		-0.1887698353		0.4463734408		-1.8506958173		0.0858492582		0.7628946431		-0.4376175994

				-0.1981148621		0.1539332007		0.0105227672		-0.5376146573		0.0002341765		0.5472026076		0.5710384898		-0.3130039494

				-0.5998316761		-0.295633454		0.0857644424		0.4214877431		-0.1411995431		1.3582870913		-0.7155533239		-0.5575247289

				-0.4276574129		0.0851823807		-0.4118698316		0.6848606918		-2.0402491848		1.1826598734		-0.6496534724		0.1185292413

				-0.5367666624		-0.0473994331		0.0459962523		1.6957332542		-3.0356599348		1.1655248519		-0.1230241696		-0.9445534098

				-1.045777931		-0.4383726276		-0.2769229146		2.5060599113		1.2267343313		6.3824964264		-1.4108011998		-0.4294975328

				-1.0383572797		-0.5880422105		-1.1720951097		2.7442318347		-0.4892439943		3.2149209207		-1.9315435679		1.4123553505

				-0.1697479216		-0.0142047154		-0.2536062747		-0.5201739045		0.3747278188		1.4955233707		-0.0517069649		-0.3986163162

				-0.8960058687		-0.482817955		-0.8880050167		2.8523964834		1.7007500386		7.0615052944		-1.0183405601		-0.2926935437

				-0.0981666526		-0.1988773709		-0.0315041792		-0.0966207288		-1.5266970358		-0.5869462168		0.0743056559		0.844222293

				-0.2351892366		-0.1507173776		0.2792514587		-1.4915140936		0.6321164741		-0.1011860017		-0.0900288503		0.1690524368

				-0.1348286886		0.260595793		0.3119375467		-0.4666872408		0.044338332		0.0531580453		0.7282328511		0.3317041436

				-0.5315344859		-0.2885201623		1.9731918256		-0.4419798076		0.9100971647		-0.1007584805		-0.7935189486		-0.2888201652

				-0.9390881445		-0.7298257704		6.3295097527		2.7711045008		0.7929030202		-0.820569754		-0.7902274329		-1.4008230147

				-0.3928939388		-0.0507595289		0.2869083344		0.0869570863		0.38008391		0.1869967084		1.0539872102		0.3011022547

				-0.28561345		-0.1560986362		1.3420561028		-1.037825318		0.2171049666		-0.7967315786		-0.5067030204		0.6595873363

				-0.3298014047		-0.1968420775		0.5724837148		-0.4918486693		-1.2767921593		-0.3525272075		-0.8268078017		0.1605419225

				-0.4155817907		-0.1975201543		0.3853088086		-0.3491249286		0.0295441484		0.8534439357		-0.707656235		-0.1605789046

				-0.6729790718		-0.4686684776		4.0469452256		0.6565814643		1.5093535549		-1.1569257926		-0.0368379041		0.1892577171

				-0.1439994563		-0.1165775805		0.0968868574		-1.3320697344		0.9176413479		0.0623467141		0.2526015069		0.0847566502

				-0.1262271685		-0.2367270873		0.211143868		-0.8253264416		0.7616402765		-0.4164024294		-0.1414046259		1.6872931556

				-0.3747669455		-0.2014724244		0.2089705678		-0.5930366193		0.3050759536		0.2035522003		-0.0180331374		0.3046690484

				-0.2228994482		-0.0930263004		0.1249761646		-1.1133776875		0.190396303		-0.1196956756		-0.3189533001		0.185964326

				-0.8651914439		-0.6859787395		5.8347729966		1.3026866516		2.1506841413		-1.3823246638		-0.6450206491		-0.3098151952

				-0.3873994391		-0.3083045487		0.008760851		-0.3937225107		0.8262750976		0.1662557926		-0.3186723973		1.6587043964

				-0.3882594767		-0.1821688198		0.4771900571		-0.8287326208		0.2811260833		-0.0235210539		-0.3831440981		0.1196524953

				-0.3048977857		-0.2029442302		1.6404735402		-0.6684901362		0.8832729845		-0.5968928881		0.2577142871		0.9371969323

				-0.3364325649		-0.2834264315		0.3335335139		-0.3745985813		0.9316873022		0.3792032598		0.4125292743		0.0955562839

				-0.3001314596		-0.1813963536		0.0056242142		-0.309909346		-0.0326808665		0.9153869169		-0.5776291056		0.0716132092

				-1.3480334339		-0.6857383748		5.7018659817		2.4876380736		-0.0277019887		-0.5604272673		-1.0793141762		-1.5032677837

				-0.0839894233		-0.0151312179		-0.11111029		-1.7460683234		-0.0603012207		-0.4376259405		-0.2364773909		0.3282519129

				-0.2518112016		-0.1091514344		-0.0122878833		-0.9174754879		0.1402860547		-0.1111014688		0.2958741188		-0.3049732725

				-0.0935444244		0.0314415188		-0.1229040463		-1.4249301705		0.0135019026		-0.0631249858		-0.3781709403		0.1896927871

				-0.0078342379		0.0202148684		-0.2050825207		-2.6683321997		0.4550181373		-0.4858388252		-1.3476611312		-0.2936125775

				-0.2186694468		0.0208021103		-0.1771059885		-1.1293451937		0.1769777272		0.0871676304		-0.3798329355		0.0154263921

				-0.1045615866		-0.2554888798		-0.5349113409		-1.8170276268		-0.1415605714		-1.0776397982		-1.7976529859		-0.2418211614

				-0.5151535219		-0.196732508		0.3607143124		-0.1737173782		-0.4138060294		0.753067027		-0.7704361481		-0.1493062532

				-0.2672753508		-0.1115929501		0.0703993016		-1.3546481607		0.168594449		-0.0058038888		-0.6345610942		0.041838872

				-0.0166703087		-0.0871325985		0.0217242843		-2.4863748412		0.4509218606		-0.3722363302		-1.6503793409		-0.1476163729

				-0.3857582188		-0.1577520249		-0.069836103		0.1471289157		-0.4477776363		0.1952536878		0.2694793088		1.3213365342

				-0.1556920326		-0.1817457026		-0.0478400283		-0.9051031098		-0.0707860311		-0.1617853121		-0.3316786354		0.2269888956

				-0.4284009943		-0.4547803302		-0.215968124		-0.2409406531		0.1646573526		-0.1035202853		0.217642721		-0.0813405983

				0.1456583073		-0.1780786132		-0.3892050987		-1.314343838		-1.5810203486		-1.3040857436		-0.1901495912		-0.0713936201

				-0.0569290808		0.0675118199		0.1241820901		-2.0170150484		0.5532830615		-0.2599168874		0.1825906986		-0.1325981505

				-0.0664409129		-0.1366085046		-0.3888193133		-2.2481947416		-0.3692146227		-1.1422756999		-0.2859222259		-0.137296903

				-0.143795508		-0.0111849689		-0.1531901404		-1.5411206121		0.8663023484		0.0361735783		0.6814439767		-0.0795485392

				-0.0919167766		-0.1703134555		-0.1193386646		-2.5331201111		0.2095011976		-1.2032408168		-0.7889101688		-0.0309503878

				-0.0653538507		-0.0226285238		0.1394626993		-1.9030653634		0.986525887		0.2524421113		-0.3440579653		0.0292585442

				-0.1657126314		-0.0986369876		-0.1219600619		-2.1642449187		0.153810574		-0.5200915502		-0.8600695351		0.1226561267

				-0.2035715206		-0.1983540261		0.0396456812		-1.1611357912		-0.1175136637		-1.0512116362		0.7153765922		0.184541677

				-0.116305953		0.0679107585		0.1046238394		-1.3257491403		0.2672064792		0.0909921023		0.0114761426		-0.2056976646

				0.1209802542		0.1679496006		-0.0685466402		-2.9396594525		1.3688729722		-0.4366274183		0.6199271936		-0.1806659293

				-0.2294518707		-0.0091578969		-0.1291240413		-1.0859375554		0.954488166		1.8167117528		-0.6284021907		0.0663980225

				-0.2272748416		-0.0863944468		0.244213932		-1.530875559		0.7938338609		0.116824807		-0.2617620415		0.160878089

				-0.2132227995		-0.0056163054		0.0705544311		-1.7239081782		0.7299660067		0.4223510305		-0.3928175792		-0.2682664179

				-0.4868927105		-0.0748111569		0.1711017395		-0.5211006128		-0.1914781176		0.2302023036		-0.7010651665		-0.5721342885

				-0.3653954048		-0.1989925849		0.2060460551		-0.764087067		-0.0014468391		0.4495049912		-0.7674433329		0.2778557975

				0.0314296091		0.1139264814		0.0754374576		-2.3607246027		1.0353531551		0.1057841073		-0.0567459005		-0.188307928

				-0.0089007446		0.288714379		-0.2031501335		-2.1909252456		0.1832881716		-0.2804421667		-0.4327305919		-0.3130778039

				-0.4364691234		-0.3375041556		-0.1710801556		-0.8001932364		0.8610057108		0.6047784561		-0.4821927149		0.132143504

				-0.1450324165		0.0027826677		-0.1032930213		-1.2898735698		0.1808695529		0.4514018603		-0.1442786634		-0.1191588651

				-0.3987545503		-0.5290977983		0.1077626799		-0.4815124562		-0.7286944304		-0.7980419329		-0.8553639789		-0.5027700421

				-0.3734686523		-0.1546878193		-0.2743946439		-0.6028059565		-1.0401567016		0.3325888416		-0.8292347479		-0.5661854598

				-0.2316859747		0.0995911633		-0.2222102969		-0.6289200145		-0.3665175756		0.9046754773		-0.7486702819		0.0291903485

				-0.1645106255		-0.1353132183		-0.233096883		-2.0539563241		-0.0060574961		0.0448748167		-1.5010473105		-0.3711376128

				-0.2769643016		-0.1196548347		-0.1777082779		-1.7252113469		0.3525659889		0.5329885218		-1.1339551813		-0.1774297759

				-0.0673791466		-0.028841229		0.0291561349		-1.3295649635		0.7267930479		-0.0813533004		0.58816094		-0.0718758462

				-0.4740849219		-0.5401912074		-0.5487469474		-0.2124733641		-0.1349583812		-0.2798812926		-0.3496531984		0.0196897731

				-0.3780963628		-0.2297452666		0.0169851695		-0.8050995252		-0.1495888476		-0.1206418167		-0.4502081159		-0.2264209885

				0.6106925605		-0.4170314259		0.2703003486		0.2217441796		1.8716244398		1.7200455597		-0.8434808518		-0.6688593823

				1.5543356895		0.0008666604		-0.6797805462		0.3172033185		-1.8802492613		-0.285279615		-0.3981437284		0.1449259572

				1.2825867552		-0.2264457644		1.3705534958		1.4564603846		-1.2121726085		-0.5299087256		-0.9199261244		0.6026025073

				1.4750183409		-0.2209341961		-0.0040327898		-0.5348925907		-1.5982803589		-1.256756808		-1.9162797135		-0.4074443149

				2.2602176251		-0.0947591199		0.090422358		0.7879456783		-0.5461495921		0.4458319268		-0.7746365386		-0.3298735716

				2.2336218307		-0.1870325613		-0.6937731983		0.4187600024		-1.9887169754		-0.9510411223		-1.3399243198		1.4003187778

				1.680047478		-0.0841735079		-0.2813434854		-0.1752673873		-0.173764323		-1.183067645		1.0775777777		-0.5751514069

				2.0595857578		-0.9210628847		-1.2760708515		1.6915815263		1.4212255284		-1.4431423371		2.1286165705		-0.0708951411

				2.8872849512		-0.0332868478		-0.0755850597		0.7155818271		2.1568403445		1.5531938757		0.262525863		-0.9453144068

				3.0433823079		0.2162056864		-0.7565186698		0.9009996578		1.6158383781		2.7992158317		0.1964291095		-1.0095973756

				2.9177159961		-0.2503331097		0.058695726		1.014391304		-1.2979536141		-1.1931267883		-0.7631224289		0.73784102

				2.9751348997		0.0564585912		-0.7574035475		0.9593317732		2.2065645009		3.1610598032		-0.2090775149		-0.6626920692

				2.973203867		-0.0570140202		-0.4531626369		0.6198089936		-1.2885313859		-0.9634929543		0.2336461986		-0.5804756132

				3.4060390905		-0.2022246537		-0.6484062194		0.1907887494		1.2328519251		-0.1611648035		-0.2710477912		-0.238773403

				3.5860719425		-0.103984453		-0.3155924618		0.0509183497		1.1190644842		-0.602834532		0.0336697927		0.087617421

				2.6378050477		-0.0674041024		-0.0618566142		-1.7262418025		0.8081992528		-0.9372921068		-1.6480190651		-0.4106941652

				2.3075221979		-0.4726233952		4.4367459232		1.2691014428		2.0118530449		-1.4271605659		-1.0663682166		-1.2022622487

				4.6614099104		-0.2642003536		-0.8055909311		1.3534699852		-0.8203728481		-0.9249700237		-0.685467632		0.6842704511

				3.2630161514		-0.0561463519		-0.0487432636		-0.5274429694		0.8251613661		-0.7617701621		-0.6235732514		-0.3255739761

				-0.5835861651		1.466683125		-0.6178488547		1.3394244714		-0.0456369329		0.1481165406		0.1610274662		-0.9735079731

				-0.5959828199		0.3373836209		-1.0791959249		0.9443958818		-0.1604323559		-1.1248890732		-0.6385154099		-0.709163481

				-2.2540565918		-1.9305675555		-3.6569825224		2.7838447943		2.7045609661		-4.0288725334		-3.4607501734		-2.101445791

				-0.3520011426		4.748156267		-0.0939308734		0.6473767452		0.448704076		-0.6334657048		-0.244980491		-0.6361708996

				-1.1333095613		0.4500974701		-1.6849150367		2.0932802466		1.2516533281		-1.1145710839		0.0042692865		-0.8648693671

				-2.1881759844		-3.3383397993		-3.5759625991		2.3332937405		2.7456884176		-4.0966772606		-3.2146460246		-1.7688481683

				-0.1137673219		1.841193856		-0.0614542272		-0.1620893096		0.3231712195		1.1008795473		0.1225399677		-0.6679706715

				-0.290410803		4.8332927414		-0.2136501728		0.6770532507		0.0765426135		-0.1424743778		-0.3134986609		-1.1476475733

				-0.3409235691		-0.5424163829		-0.3298099839		2.0465995462		0.7429529862		-0.6271105988		-1.0943554676		9.0400320173

				-0.6536860715		-0.8475988324		0.3672864098		1.4454879634		1.0611669311		-1.0898272052		-0.0901115094		7.6577009339

				-0.5525036377		5.0096599711		-0.4366138595		1.0118019864		0.9112291549		-0.9741135863		-0.9632595073		-0.1011246579

				-0.4155938352		4.8151736501		-0.2778624009		0.878007525		0.7125219586		-0.6882228464		-0.2204989005		-0.6255325382

				-0.3666693341		5.635383985		-0.1314462142		0.8313093125		0.7946341456		-0.7180773735		-0.4946151478		0.0004101297

				-0.4515139832		1.7542891586		-0.017320329		1.0810608438		0.9954685784		-0.9120863379		-0.8093527751		6.2134836612

				-0.7441897178		0.1374939202		-0.9539791715		0.3159048588		0.5695099756		-0.3397621151		-1.0590161716		-0.9758559722

				-0.1461669259		0.0125740907		0.0734484087		-1.0703497244		0.4226270439		0.5044509351		-0.1208960091		0.0799987459

				-0.16633435		0.0948415002		-0.0462590317		-0.2911667805		0.5030768358		-0.354134607		1.3032713384		0.3147343682

				-0.2575892446		0.405666621		0.1400947984		-0.3262440817		0.2773210358		0.0410342183		0.7433875285		0.4375544601
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		Cluster Analysis

		Variables:		particles

				granular

				results

				system

				experiments

				granular materials

				grains

				flow

				dynamics

				motion

				simulations

				function

				number

				formation

				segregation

				Experimental results

				transition

				model

				distribution

				vibration

				bed

				convection

				particle

				time

				sand

				onset

				density

				amplitude

				order

				dependence

				gravity

				granular media

				friction

				velocity

				Molecular dynamics

				simulation

				properties

				presence

				models

				systems

				phenomenon

				collision

				dissipation

				result

				collisions

				case

				walls

				shape

		Agglomeration method:		Average linkage

				joining				with

		Step		Cluster 1		Size 1		Cluster 2		Size 2		Distance

		1		dissipation		1		collisions		1		46.3096085133

		2		vibration		1		amplitude		1		57.1261821279

		3		onset		1		walls		1		66.358764729

		4		flow		1		sand		1		71.1688830256

		5		simulations		1		Molecular dynamics		1		71.616825305

		6		flow		2		onset		2		76.6783066971

		7		flow		4		dissipation		2		78.853680261

		8		results		1		system		1		81.1680027401

		9		experiments		1		flow		6		81.861956463

		10		granular materials		1		formation		1		82.5750953169

		11		velocity		1		result		1		83.0395414756

		12		grains		1		shape		1		84.4024456715

		13		density		1		systems		1		84.6741749183

		14		segregation		1		phenomenon		1		86.1418248973

		15		particle		1		properties		1		86.3456877607

		16		function		1		time		1		86.3676855448

		17		simulations		2		simulation		1		86.4208607566

		18		model		1		distribution		1		88.0024657322

		19		experiments		7		granular materials		2		88.7652770676

		20		motion		1		friction		1		89.1829796557

		21		particles		1		simulations		3		89.2814951258

		22		segregation		2		case		1		89.5770219902

		23		granular		1		experiments		9		90.6941067561

		24		gravity		1		granular media		1		90.9563903769

		25		dynamics		1		presence		1		91.2598675492

		26		bed		1		dependence		1		91.391812349

		27		number		1		collision		1		91.4638323509

		28		segregation		3		density		2		91.7236278458

		29		transition		1		order		1		91.789594978

		30		particles		4		results		2		91.9713279904

		31		granular		10		convection		1		93.1105674293

		32		particles		6		particle		2		93.2648013806

		33		function		2		velocity		2		93.2940239496

		34		grains		2		dynamics		2		93.6041229193

		35		vibration		2		gravity		2		94.6356495223

		36		particles		8		model		2		94.6461952354

		37		function		4		transition		2		94.7814202485

		38		function		6		number		2		94.9172765152

		39		grains		4		models		1		95.0254526755

		40		particles		10		Experimental results		1		95.190973222

		41		particles		11		motion		2		95.8544403933

		42		function		8		bed		2		95.9701566073

		43		granular		11		segregation		5		96.0380277528

		44		grains		5		function		10		96.2423562159

		45		particles		13		grains		15		96.5761212891

		46		particles		28		vibration		4		97.0050923647

		47		particles		32		granular		16		97.4952326067
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