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Abstract 

Physics has worked on each one of the following three tasks for at least eighty years. Complete the list of 

elementary particles. Describe dark matter. Describe dark energy. We discuss proposed progress and results 

regarding each one of the three tasks. Our work has bases in extensions to accepted modeling techniques. 

That our specifications for new elementary particles, dark matter, and dark energy seem to explain data 

might suggest usefulness for our results. 

Along with pointing to all known elementary particles, our modeling points to the following possible 

elementary particles – a spin-zero inflaton, a spin-one boson that associates with Pauli repulsion, three zero-

charge analogs to quarks, three heavy neutrinos, a graviton, a possible spin-3 relative of the photon, and a 

possible spin-4 relative of the photon. 

Some dark matter might be hadron-like particles that include gluons and the zero-charge analogs to 

quarks. Some dark matter might be heavy neutrinos. However, such notions of dark matter would not 

necessarily explain observed ratios of dark matter effects to ordinary matter effects. Observed ratios of dark 

matter effects to ordinary matter effects include one-to-0-plus, 5-plus-to-one, 4-plus-or-minus-to-one, 1-to-

one, and 0-plus-to-one. We suggest that most dark matter associates with five of six isomers of essentially 

all elementary particles except the graviton and possible higher-spin zero-mass bosons. The five all-dark-

matter isomers plus the ordinary-matter-centric isomer‟s dark matter (hadron-like gluons-plus-zero-charge-

quark-analogs or heavy neutrinos) help explain the observed ratios. The isomers differ enough that our work 

likely comports with observations about the Bullet Cluster collision of two galaxies. Our description of dark 

energy comes from a decomposition of gravity into multipole components. The monopole, quadrupole, and 

possible 16-pole components are attractive. The dipole and octupole components are repulsive. We suggest 

five eras regarding the rate of expansion of the universe. The first era features bringing together some form 

of energy, based on the 16-pole components. The second era features a Big Bang bounce, based on the 

Pauli-repulsion boson. The third era associates with the word inflation and features the inflaton particle and 

octupole repulsion. The fourth era (for which people have much observational data) lasted for some billions 

of years and features quadrupole attraction. The fifth, or current, era features dipole repulsion. An aspect of 

the dipole repulsion might explain recent “large-scale tensions” between data and widely used modeling. A 

similar notion of eras suggests insight about galaxy formation. 

Our modeling suggests results regarding elementary particle properties. We suggest a tau mass for which 

several calculated standard deviations fit within one measured standard deviation. Rest energies for at least 

two of the three neutrinos would be 3.4 hundredths of one eV. Rest energies for the zero-charge quark-like 

particles would fit within a range from 6.8 to 106 MeV. The heavy neutrinos would have rest energies that 
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exceed six thousand GeV and that might exceed two billion GeV. The squares of the masses of the Higgs, Z, 

and W bosons might satisfy ratios of 17 to 9 to 7. 

Our modeling points to perhaps-deeper-than-expected relationships between measurable properties – such 

as charge, magnetic moment, mass, and moments of inertia – and between such properties and our list of 

known and would-be elementary particles. 

Keywords: Beyond the Standard Model, Dark matter, Galaxy formation, Neutrino masses, Evolution of 

the universe 
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1. Introduction 

We propose a united step toward meeting the following challenges. Determine a pattern that pertains to 

all elementary particles. Describe unfound possible new elementary particles. Describe dark matter. 

Describe dark energy. Explain as yet otherwise unexplained astrophysics data. Explain as yet otherwise 
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unexplained cosmology data. Explore relationships between properties - such as mass, charge, and spin - that 

people attribute to objects. 

1.1. Perspective 

We suggest that people have recently acquired data by which people can improve evaluations of the 

extents to which various models for dark matter have merit. 

In particular, people might use - to test models for dark matter - the following observed ratios of dark 

matter effects to ordinary matter effects - one-to-0-plus, 5-plus-to-one, 4-plus-or-minus-to-one, 1-to-one, and 

0-plus-to-one. Except for 1-to-one, each one of the ratios pertains to some galaxies. Ratios of 5-plus-to-one 

can pertain for aspects larger than galaxies. The ratio of 1-to-one seems to pertain regarding some depletion 

of CMB (or, cosmic microwave background radiation). 

1.2. Our work 

Our work explains each one of the ratios of dark matter effects to ordinary matter effects. In doing so, our 

work suggests perspective about early stages of galaxy formation and evolution. 

Along with suggested specifications for dark matter, our modeling points to the following: a list of known 

and possible elementary particles; a possible explanation for so-called tensions regarding data and modeling 

regarding the rate of expansion of the universe and other large-scale phenomena; and relationships between 

physics properties (such as charge, mass, and spin), between properties of elementary particles, and between 

the strengths of electromagnetism and gravity. 

Our methods complement methods that associate with the four-word term elementary particle Standard 

Model and with the two-word term concordance cosmology. 

In this essay, we highlight some results of our work. Another essay - Models that link and suggest data 

about elementary particles, dark matter, and the cosmos - points to summary articles about topics that we 

discuss and discusses details regarding data that we use, our modeling, and results from our modeling. [1] 

Much of the elementary particle data that underlies the other essay - and, hence, underlies this essay - comes 

from the Particle Data Group. [2] 

2. Method 

Figure 1 points to bases for our work and results from our work. Two bases are the known elementary 

particles and successful aspects of concordance cosmology. To those two bases, we add modeling based on 

Diophantine equations and a hypothesis that nature includes six isomers of most elementary particles. Some 

results - from our modeling - suggest new elementary particles, insight regarding modeling regarding 

gravity, a specification for dark matter, and insight regarding galaxy formation.  
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Figure 1. Research - elementary particles, dark matter, and the cosmos 

We also suggest explanations for ratios of dark matter effects to ordinary matter effects, explanations for 

eras in the history of the universe (including eras that might precede inflation), and explanations for (and 

possibilities for how to resolve) so-called tensions regarding some aspects of astrophysics and cosmology. 

Figure 2 alludes to the notion that solutions to Diophantine equations enable the following activities. [1] 

List various properties - including nominal and anomalous properties - that people attribute (or might want 

to attribute) to objects. List LRI (or, long-range interaction) fields, including the electromagnetic field and 

the gravitational field. Develop modeling for long-range fields. (For example, suggest modeling regarding 

dark energy pressure.) List all known elementary particles and suggest new elementary particles. Explore 

similarities and differences between ordinary matter and dark matter. (Discussion regarding Figure 5 

provides information about isomers.) 

 

Figure 2. Solutions (ΣgΓ solutions to Diophantine equations) 

Figure 2 alludes to the notion that our modeling uses some solutions twice. A so-called PROP use 

associates with a property (such as charge, magnetic moment, or mass). A so-called CURR use associates 

with a current of a property. For example, a PROP use of the solution that we symbolize by 1g1„2 associates 

with the property of magnetic moment. A CURR use of the solution that we symbolize by 1g1„2 associates 

with a current of charge (which, like magnetic moment, generates aspects of magnetic fields). (The PROP 

use of the solution that we symbolize by 1g1 associates with the property of charge.) 

3. Elementary Particles 

Figure 3 arrays all known elementary particles and the elementary particles to which our modeling points. 

The figure alludes to - in a popular format and via popular symbols - the 24 (including eight gluons) known 

particles. The symbol S denotes the spin, in units of ℏ. 
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Figure 3. Elementary particles 

We denote so-called families of elementary particles by symbols of the form SΦ. Here, S denotes spin. 

For a family of zero-charge particles, Φ consists of a single letter. For a family of charged particles, Φ 

consists of a letter and a subscript. The subscript denotes the magnitude of the charge Q in units of the 

magnitude |qe| of the charge of the electron. The 0.5R family would include three so-called arcs (or, zero-

charge analogs of quarks). The 1J family would consist of one so-called jay boson, which would associate 

with Pauli repulsion (and the Pauli exclusion principle). The 0I family would consist of one so-called aye 

boson, which would play roles that concordance cosmology modeling associates with the notion of an 

inflaton. The letter L abbreviates the two-element expression long-range interaction. 1L associates with the 

photon. 2L associates with notions of a graviton. Our work suggests possibilities for but does not necessarily 

require - a 2L particle, a 3L particle, and a 4L particle. The 0.5M family would include three so-called heavy 

neutrinos. 

4. Dark Matter 

Figure 4 shows ratios of dark matter effects to ordinary matter effects. Each of the ratios approximates a 

ratio of small integers. (Reference [1] points to references for the data to which Figure 4 alludes.) 

 

Figure 4. Ratios of dark matter effects to ordinary matter effects 
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We suggest that the ratios point to a notion that nature includes six similar sets of the elementary particles 

that are not ΣL (or, LRI) elementary particles. 

Figure 5 shows six isomers of most elementary particles. 

 

Figure 5. Elementary particles, isomers, ordinary matter, and dark matter 

The following notes pertain. The two-element phrases isomer zero, isomer one, ..., and isomer five denote 

the respective isomers. Isomer zero associates with all ordinary matter and some dark matter. Isomer zero 

dark matter includes at least one of stuff made from isomer zero arcs and isomer zero gluons and stuff that 

associates with isomer zero heavy neutrinos. To a first approximation, each isomer includes its own instance 

of photons. To a first approximation - at least regarding familiar circumstances - one instance of gravity 

mediates interactions between all six isomers. A notion of left-handedness associates with - at least - the 

even-numbered isomers. The notion of right-handedness might associate with the odd-numbered isomers. 

Across the six isomers, the masses of counterpart particles match. Across the six isomers, the flavours of 

counterpart leptons do not necessarily match. Figure 5 shows matches and mismatches regarding lepton 

flavours. The patterns of the lepton flavours associate with a mismatch between - regarding masses - lepton 

flavours and quark flavours. ([1] Perhaps see Figure 13 below and note the vacancy that associates with lm = 

1 and lq = 3. Perhaps note a possible association between the exponent six in Figure 12 below and the notion 

of six isomers.) 

5. Long-range Interactions 

Figure 6 summarizes a decomposition - into components - of gravity and applies the decomposition to 

point to components of gravity that dominate - at various times - regarding the large-scale evolution of the 

universe and - at various times - regarding the evolution of galaxies. The decomposition of gravity has some 

parallels to the decomposition of an electromagnetic field into an electric field and a magnetic field. 
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Figure 6. Isomers, gravity, eras regarding the universe, and eras regarding galaxies 

The monopole component of the gravity that an object produces associates with the property of mass (or, 

the mass of the object) - assuming that the object has a spherically symmetric mass and that the mass does 

not rotate. There is one instance of the monopole component. The instance mediates interactions between all 

six isomers. We say that the component has a reach of six - as in six isomers. The word attraction associates 

with the interactions. Regarding some familiar circumstances, such as within a solar system, the monopole 

component dominates (compared to the other components) and the other components might associate with 

small or negligible effects. 

Under some circumstances, components other than the monopole component dominate. For example, our 

work suggests that - starting some billions of years ago - the dipole component drives changes in the rate of 

expansion of the universe (or, changes in a - typical - rate of separating regarding two large objects, which 

might be - for example - galaxy clusters). The word repulsion associates with interactions that associate with 

the dipole component. Three instances of the dipole component pertain. Each instance mediates interactions 

between two (and not six) isomers. 

For circumstances in which a non-monopole component of gravity dominates and objects move away 

from each other, eventually lower-order pole components can gain prominence compared to higher-order 

pole components. For example, a nonzero dipole component (for which the radial dependence of force is r
−3

, 

in which r is the distance between two objects) eventually can overshadow a quadrupole component (for 

which the radial dependence of force is r
−4

). (We note - but do not discuss details regarding - the following 

notion. For gravitational components other than the monopole component, the influence of an object A on an 

object B depends on a direction that associates – or, on angular coordinates that associate – with the relevant 

radius.) 

Generally, pairs of nearby similar smaller objects transit toward dominance by monopole gravity earlier 

than pairs of nearby similar larger objects transit toward dominance by monopole gravity. 

Figure 7 explains notions that some components of gravity associate with attraction and some 

components of gravity associate with repulsion. The quadrupole component (or, 2g1„2„3) and the 16-pole 

components (or, 2g1„2„3„6„8x) associate with complicated shapes of objects (or, perhaps more precisely, 

with lacks of symmetries regarding the distributions of rest-energy within objects). It takes energy to 

establish the complexity of the shape. (Over time, an object might radiate some of that energy and settle 

toward more symmetric distributions of mass-energy.) The extra energy associates with more gravitational 

attraction (than would associate with more symmetric distributions of mass-energy). The dipole and octupole 
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components associate with rotation. Over time, an object might settle toward less symmetric distributions of 

mass-energy. For example, a rotating object that initially has a spherically symmetric distribution of rest-

energy would become oblate. More rotation associates with less gravitational attraction (than would 

associate with less rotation and with more symmetric distributions of mass-energy) and, in effect, with 

gravitational repulsion. For some modeling, gravitational attraction associates with notions of (mass-energy) 

density and gravitational repulsion associates with notions of pressure. 

 

Figure 7. Gravitational solutions, reaches of instances of solutions, and associated interpretations 

6. Evolution of the Universe 

Figure 8 suggests five eras in the evolution of the universe. The leftmost three columns describe eras. The 

rightmost four columns describe initiating forces. Generally, an initiating force gains prominence before the 

associated era. Our modeling suggests - but does not necessarily require - the first two eras. The first one of 

the first two eras associates with the compacting - by 16-pole components of gravity of some (unspecified) 

form of energy. The second of the first two eras associates with a bounce based on effects of the 1J 

elementary boson, which associates with Pauli repulsion. Each of concordance cosmology and our work 

suggests an inflationary epoch.  

 

Figure 8. Eras regarding the rate of separating of large clumps 
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Our work suggests that octupole components of gravity initiated the inflationary era. People collect data 

about the fourth era and the fifth era. Each of the fourth era and the fifth era has a duration of billions of 

years. Our work suggests that the quadrupole component of gravity led to the start of the fourth era and that 

the dipole component of gravity led to the start of the fifth - or current - era. 

Recent discussion suggests that observations and concordance cosmology modeling do not agree 

regarding the rate of separating regarding the current era. Concordance cosmology modeling underestimates 

recent increases in the rate of expansion. We suggest a possible resolution for the lack of agreement. 

Concordance cosmology does not include the notion of more than one isomer. If one tries to use - regarding 

dark energy pressure - an equation of state that works well for modeling phenomena that associate with the 

first of the two recent multi-billion-years eras (especially, with earlier parts of that era), one would compute 

an initiating (regarding the most recent era) dark energy pressure that is half of the appropriate pressure. The 

missing factor of two associates with the ratio of the reach (or, two isomers) of instances of the dipole 

component of gravity to the reach (or, one isomer) of instances of the quadrupole component of gravity. 

7. Formation and Evolution of Galaxies 

Figure 9 suggests stages regarding the formation of some (perhaps, a large fraction of) galaxies. 

 

Figure 9. Eras regarding the formation of some galaxies 

Figure 9 suggests explanations for the six ratios - of dark matter effects to ordinary matter effects - that 

Figure 4 associates with galaxies. During the first era, single-isomer halos form via quadrupole attraction. A 

halo repels - via dipole repulsion - some of the stuff that associates with the one isomer and most stuff that 

associates with one other isomer. (For example, an isomer zero halo repels isomer three stuff.) Some single-

isomer galaxies survive today. Some of these survivors have essentially only ordinary matter, while at least 

as many survivors associate with the three-word term dark matter galaxy. For galaxies that transit to the 

second era, some originally single-isomer galaxies attract stuff that associates with the four non-repelled 

isomers. Some of these galaxies survive today and have DM:OM ratios (or, ratios of dark matter to ordinary 

matter) of about four to one. Many of today‟s galaxies associate with the third era. Collisions that merge 

galaxies can produce galaxies with ratios of approximately five-plus to one. 

8. Discussion Regarding Elementary Particles 

Figure 10 associates with the notion that solutions point to all simple elementary bosons (or, elementary 

bosons that are not LRI elementary bosons) of which people know or that our work suggests. (See Figure 2 

and Figure 3.) 
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Figure 10. Elementary bosons that are not long-range interaction bosons 

Figure 11 suggests a formula that computes - for each known and suggested elementary boson - a mass. 

For each known elementary boson the mass comports with experimental results. For nonzero mass 

elementary bosons, the equation j = nΓ,PROP pertains. The number nΓ,PROP equals the number of integers that 

appear in the Γ in the expression 0gΓ. The fourth column in Figure 10 shows an arithmetic combination - of 

those integers - that sums to zero. Figure 11 might suggest an extension - to the elementary particle Standard 

Model - of the notion of the weak mixing angle. The weak mixing angle associates with the relationship 

. The symbol m denotes mass. 

 

Figure 11. Possible relationship between the masses of elementary bosons 

Figure 11 suggests the possibility that the notions of spin, charge, and mass are more interrelated than 

people generally might think. 

Figure 12 shows a possible relationship between the strength of electromagnetism, the strength of gravity, 

the charge of the electron, the mass of the electron, and the mass of the tau lepton. Possibly, the relationship 

also includes the number - six - of isomers. 
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Figure 12. Possible relationship between physics properties 

Figure 12 suggests the possibility that the strength of electromagnetism, the strength of gravity, the 

charge of the electron, the mass of the electron, and the mass of the tau lepton are more interrelated than 

people generally might think. 

Regarding elementary fermions, our work suggests an analog to the boson-centric Figure 10. 

Figure 13 shows results from using a formula that suggests - within experimental errors - the masses of 

the nine known charged elementary fermions. Each one of α (the fine-structure constant) and β (the ratio of 

the mass of the tau lepton to the mass of the electron) appears in the formula. [1] Here, we use a calculated 

value of β, per formulas that Figure 12 suggests. 

 

Figure 13. Masses of charged elementary fermions 

Figure 13 suggests the possibility that the strength of electromagnetism and the masses of elementary 

fermions are more interrelated than people generally might think. 

Figure 14 suggests that the formula that underlies Figure 13 extrapolates to provide insight regarding the 

masses of zero-charge elementary fermions. Regarding the three neutrinos, two possibilities comport with 

bounds - on the sum of the three masses - that people infer from astrophysics data. For either possibility, at 

least two of the masses would associate with m(−4,3/2). (Nearby - with respect to lm and lq - masses can 

differ from the masses to which the figure alludes by far more than one order of magnitude. The range - that 

people infer - for the sum of the masses is less than three times m(−4,3/2).) 
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Figure 14. Masses of zero-charge elementary fermions 

The notion that one mass might pertain for all three of the known neutrinos does not necessarily conflict 

with interpretations - of data - that suggest that at least two neutrinos have different masses. A popular 

relevant expression is △m
2

ij  = 0. Our work suggests that aspects that associate with 3L fields conserve lepton 

flavour. [1] (Perhaps, see Figure 17 below.) Aspects that associate with 2L or with 4L do not necessarily 

conserve lepton flavor. Independent of the possibility that people might suggest that some modeling does not 

embrace - and might seem to exclude - a notion of ΣL elementary particles for which Σ ≥ 3 (and possibly 

exclude a notion of physics-relevant ΣL fields for which Σ ≥ 3), we suggest that our modeling points to a 

possible explanation for interpretations - of data - that associate with notions that - for at least some cases - 

△m
2

ij  = 0. 

Figure 15 shows rest energies for elementary fermions. Our calculated rest energy for the tau charged 

lepton comports with an experimental value of 1776.82 ± 0.16 MeV and refines a calculated value of 

1776.85±0.06 MeV that associates with an earlier - less precise - value of the gravitational constant GN. [3] 

Per Figure 14, a lower bound for the rest energies of heavy neutrinos might be ∼ 2.5 × 10
9 

GeV. 

 

Figure 15. Rest energies for elementary fermions 
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9. Discussion Regarding Dark Matter 

Figure 16 contrasts aspects of stuff that associates with each of the six isomers of simple elementary 

particles. For each isomer, the symbol DMAI associates with stuff that has bases in hadron-like particles that 

feature arcs and gluons and in stuff that has bases in heavy neutrinos. For each isomer, the symbol OMSE 

associates with stuff that has bases in simple elementary particles other than arcs and heavy neutrinos. The 

IGM (or, intergalactic medium) that associates with each of at least four isomers is not very 

electromagnetically self-interactive. ([1] Regarding early in the history of the universe and each one of 

isomers one, two, four, and five, stuff associating with the isomer forms more - than isomer zero forms - 

neutron-like particles and - because of the relationships between lepton flavours and masses - the neutron-

like particles decay - at best - slowly. The IGM does not become very electromagnetically self-interactive.) 

 

Figure 16. Dark matter and ordinary matter 

Without the lack of electromagnetic self-interaction of IGM regarding each of isomers one, two, four, and 

five, our description of dark matter might not comport with observations pertaining to the Bullet Cluster 

collision of two galaxy clusters. People interpret observations as indicating - regarding the ordinary matter 

IGM in either galaxy cluster - that electromagnetic interactions with ordinary matter IGM from the other 

galaxy cluster slowed (compared to the motion of dark matter that associates with the first-mentioned galaxy 

cluster) the IGM that associates with the first-mentioned galaxy cluster. Because most dark matter seems not 

to slow, most dark matter should not exhibit much IGM electromagnetic self-interactivity. 

10. Discussion Regarding so-called Tensions Regarding Astrophysics and Cosmology 

People report - regarding astrophysics and cosmology - various possible gaps between data and modeling. 

[1] In total, the gaps associate with a range of sizes from sub-galactic sizes to much larger distances. One 

example pertains to gravitational effects - on aspects within individual galaxies - that associate with nearby 

galaxies. Similarly to our recommendation regarding recent increases in the rate of expansion of the 

universe, we suggest that the notions of instances of components of gravity and reaches for components of 

gravity might help resolve gaps between data and modeling. 
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11. Discussion Regarding Properties of Objects 

Figure 17 interrelates some solutions and some properties of objects. The relationships associate with 

aspects of Figure 2. People have measured or observed - or, presumably can measure or observe - aspects (of 

at least some objects) that Figure 17 lists as known properties. 

 

Figure 17. Solutions, reaches of instances of solutions, and associated physics properties 

Figure 17 illustrates the notion that mass and other properties that people associate with the two-word 

phrase classical mechanics associate with aspects that can arise from a decomposition of gravitational fields 

and with solutions for which Σ = 2. Regarding modeling based on general relativity, each one of the 

properties that associates with the word rotating presumably associates with the notion of rotational frame 

dragging. 

Charge and other properties that people associate with the word electrodynamics associate with aspects of 

a decomposition of electromagnetic fields and with solutions for which Σ = 1. 

People have techniques for modeling anomalous magnetic moments without assuming the existence of a 

spin-three boson. Our work leaves open the topics of the extents to which people might consider that nature 

includes LRI bosons for which the spins would be two, three, or four. 

All known simple elementary particles and all simple elementary particles that we suggest associate with 

solutions for which Σ = 0. 

12. Evidence That Might Support Our Work 

Figure 18 summarizes some evidence that might support some aspects of our work. [1] 
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Figure 18. Possible evidence for some suggestions that our work makes 

13. Concluding Remarks 

This unit summarizes aspects of our work (including details that reference [1] discusses). 

13.1. Our modeling 

Our modeling features two bases. 

One basis unifies and decomposes aspects of electromagnetism and gravity. For each of 

electromagnetism and gravity, the decomposition seems to associate well with properties - of objects - that 

people can measure and that other modeling features. For electromagnetism, the properties include charge 

and magnetic moment. For gravity and kinematics related to mass, the properties include mass and moments 

of inertia. 

One basis features isomers of elementary particles that do not mediate long-range interactions and 

features instances of components of long-range interactions. 

Our modeling extends from the two bases to do the following. Match all known elementary particles and 

suggest possible other elementary particles. Describe dark matter. Point to explanations for data that other 

modeling seems not to explain. Suggest data that might associate with future observations. 

We suggest the possibility that the notion that our work explains phenomena that other modeling does not 

explain points to usefulness for our work. We explain quantitatively eight quantitative data points or 

approximate data ranges regarding observed ratios of dark matter effects to ordinary matter effects. Some 

other explanations have quantitative bases but - to the extent that this essay uses the explanations - are 

qualitative. For example, this essay suggests an explanation for dark energy pressure. Presumably, people 

can use simulations to help verify or refute some of our qualitative explanations. Generally, we know of no 

cases in which our suggestions that address possible gaps between other modeling and observations point - 

compared to other modeling - in a wrong direction regarding closing gaps. 

We suggest the possibility that the notion that our work suggests specifications and data that other 

modeling does not suggest points to possible usefulness for our work. Our suggestions include a 

specification for dark matter, specifications for new elementary particles, and more (than current 

measurements provide) accurate masses for neutrinos and some other known elementary particles. 
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We suggest that the small set of bases for our modeling, the breadth of seemingly coherent scope of our 

modeling, the simplicity of relevant Diophantine equations, and the possible ease of integrating our 

modeling and other modeling point to possible usefulness for our work. 

13.2. Our work 

Our work suggests augmentations - to physics modeling - that produce results that may provide progress 

regarding the following physics opportunities. Complete the list of elementary particles. Describe dark 

matter. Explain ratios of dark matter to ordinary matter. Explain eras in the history of the universe. 

Link properties of objects. Interrelate physics models. 

We use our modeling to match data that other modeling matches. 

We use our modeling to suggest explanations for data that other modeling seems not to explain. 

We use our modeling to suggest results regarding data that people have yet to gather. 

The breadth and depth of the matched data might suffice to justify using our modeling. 

The breadth and unity - within itself and with physics modeling that people use successfully - of our 

modeling might support the usefulness of our modeling. 
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