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Abstract

This study investigates whether a baryon-driven Quantum Gravity Theory (QGT), originally formulated by Wong et al. (2014) through
the discovery of the antigraviton and its verification in the rotation curve of NGC 6503, can reproduce the internal dynamics of the Virgo
elliptical galaxy M86 without invoking a dark matter halo. Building on a gravitational potential derived from quantum hyperbolic
structure, we formulate an exact anisotropic Jeans model in which the gravitational enhancement is determined solely by the baryonic
radial center of mass. Using observationally constrained stellar and hot gas distributions, we compute the QGT gravitational scale length
for M86, solve the spherical Jeans equation, and compare the predicted line-of-sight velocity dispersion profile to measurements spanning
0.1-100 kpc from stars, globular clusters, and outer halo tracers.

QGT successfully reproduces the observed velocity dispersion of M86 across all radii using only baryonic mass, while Newtonian gravity
with baryons alone systematically underpredicts the dispersion beyond ~10 kpc. The ability of QGT to match the kinematics of M86—
an intermediate-mass, environmentally disturbed elliptical currently infalling into the Virgo Cluster—demonstrates that the theory
remains predictive even for non-cD, dynamically complex systems. These results suggest that a baryon-determined quantum modification
of gravity may provide a viable explanation for the dynamics of pressure-supported galaxies without requiring dark matter halos.
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1. Introduction

This work investigates whether a baryon-driven Quantum Gravity Theory (QGT) can account for the observed dynamics of elliptical
galaxies without invoking dark matter halos. The analysis focuses on the Virgo elliptical M86, that span a wide range of masses,
environments, and structural properties. The elliptical galaxy provides a stringent test of any gravitational framework because its velocity
dispersion profile is measured from the central regions out to ~100 kpc using stars, globular clusters, and planetary nebulae.

The present study builds upon the theoretical framework introduced by Wong et al. (2014), who proposed the existence of an antigraviton
and verified its role through the rotation curve of the spiral galaxy NGC 6503. That work established the quantum hyperbolic gravitational
potential underlying Quantum Gravity Theory (QGT), demonstrating its predictive power in rotationally supported systems. By extending
this framework to the pressure-supported elliptical galaxy M86, we test whether the same baryon-driven quantum modification of gravity
can reproduce velocity dispersion profiles without invoking dark matter halos.

The study develops a revised gravitational potential derived from quantum hyperbolic structure and incorporates it into an exact,
anisotropic Jeans equation. The only inputs to the model are the observed stellar and gas distributions of each galaxy. No dark matter

halos, free halo parameters, or empirical tuning functions are introduced. The QGT gravitational scale-length R ois computed directly
from the baryonic radial center of mass, ensuring that the theory remains predictive rather than adjustable.

For this work, we compare the QGT predictions to those of Newtonian gravity with baryons alone and to standard dark-matter—motivated
mass profiles. The goal is not to reject dark matter as a cosmological component, but to evaluate whether the internal dynamics of
elliptical galaxies can be explained by a quantum-enhanced gravitational field sourced solely by baryonic matter. The results presented
here are empirical tests of this hypothesis.

2. Data & Methodology

This section describes the construction of the baryonic mass models, the formulation of the Quantum Gravity Theory (QGT) potential,
and the solution of the anisotropic Jeans equation used to predict the velocity dispersion profile of M86.
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2.1. Stellar and gas mass model

Stellar Component
Stellar mass distribution is modeled using a Sérsic surface brightness profile (Sérsic 1963):

I(R) = I, exp {—bn [(3)1—1]} Eq. (1)

where by, is determined following Ciotti & Bertin (1999). The three-dimensional stellar density is obtained via the Prugniel-Simien
deprojection method (Prugniel & Simien 1997; Lima Neto et al. 1999), where p(n) is calibrated to reproduce the exact Sérsic mass profile.
Stellar mass for M86 is taken from integrated photometry and dynamical modeling (Cappellari et al. 2013; Kormendy & Ho 2013).

Gas Component
Hot gas is included using a f-model (Cavaliere & Fusco-Femiano 1976):

3Bx
2

peas®) = oo [1+ (5)] © Eq. ()

with parameters derived from Chandra and XMM-Newton X-ray analyses (Matsushita et al. 2000; Randall et al. 2008; Su et al. 2017).
Gas masses are normalized to match the observed X-ray luminosity and density profiles.

The total baryonic density is:

e The deprojected Sérsic stellar density,

e The f-model hot-gas density,

This combined density is the only source term for the gravitational field in both Newtonian and QGT models. The total baryonic mass
within radius R is the sum of gas mass and stellar mass:

Mpar(R) = Mgas (R) + Mgtars(R) Eq. (3)
2.2. Radial center of mass and QGT scale-length
The QGT gravitational scale length is determined from the baryonic radial center of mass:

_ foRmaerMbar(r)
RRCM - Mbar(Rmax) ’ Eq (4)

where Rp.x 18 set to the outermost kinematic radius (~ 100 kpc). The QGT transition scale is defined as (Wong et al. 2014):

Ro = (1/2) X Rpey Eq.(5)
This definition ensures that QGT contains no free halo parameters and is fully determined by the baryonic distribution.

2.3. QGT gravitational potential

The QGT potential is defined as (Wong et al. 2014):

GM(R) R
CDQGT(R) = - R cosh (m), Eq (6)

with a scale-dependent length (Wong et al. 2014):

A(R) = R, [1+ fi)(;%)] Eq. (7)
The exact radial derivative used in the Jeans equation is computed analytically, including the derivative. g—;.

2.4. Jeans Equation and projection

The spherical anisotropic Jeans equation (Binney & Tremaine 2008) is solved for each galaxy:

2 [ptracer RIZR] + 22 py e (RIGER) = —peracer (R) o Eq. (8)

where peracer (R) is the stellar or globular cluster density and B(R) is the orbital anisotropy. We adopt an Osipkov—Merritt form (Osipkov
1979; Merritt 1985):

BR) = oy Eq. (9)

The projected velocity dispersion is:
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Newtonian models use:

dPrewt _ GM(R)
dR ~ Rz Eq. (11)

while QGT models use the full dcz%.

2.5. Kinematic data

Velocity dispersion profiles are compiled from:

e HST and IFU stellar kinematics (Bacon et al. 2001; Emsellem et al. 2004; Cappellari et al. 2011)
e SLUGGS globular cluster data (Brodie et al. 2014; Forbes et al. 2017)

e Planetary nebulae (Arnaboldi et al. 1996)

e Cluster-scale tracers for outer radii (Strader et al. 2011)

These datasets provide continuous coverage from ~0.1 to ~100 kpc.

3. Theoretical Framework

This section summarizes the theoretical framework underlying the baryon-driven Quantum Gravity Theory (QGT) used in this study.
The goal is to provide a clear and self-consistent formulation of the gravitational potential, the scale-dependent structure of the theory,
and the resulting dynamical equations relevant for elliptical galaxies. The presentation follows the developments introduced in Wong et
al. (2014), with extensions tailored to spherical systems and Jeans modeling.

3.1. Quantum hyperbolic structure and the gravitational potential

QGT is based on the hypothesis that spacetime possesses an underlying quantum hyperbolic structure, which modifies the effective
gravitational field at large distances while preserving the Newtonian limit at small radii. In this framework, the gravitational potential
generated by a spherically symmetric mass distribution M(R), Eq. (6.2) of Wong et al. (2014), takes the form:

CDQGT(R) = - @ cosh [%] .

The hyperbolic factor introduces a scale-dependent enhancement of gravity that becomes significant when R approaches or exceeds the
characteristic length A(R). The normalization by cosh(1) ensures that the potential reduces smoothly to the Newtonian form in the
limit R < A(R).

This potential is not purely phenomenological: following Wong et al. (2014) and extending their framework, it can be motivated by
quantizing the gravitational action in a hyperbolic basis, where the cosh term reflects the discrete structure of the quantum geometry.

3.2. Scale-length evolution and the role of baryons

A key feature of QGT is that the gravitational scale-length is not a free parameter. Instead, it is determined directly from the baryonic
mass distribution through the radial center of mass:

fORmax r dMpg(r)

Mbar(Rmax) Eq (12)

Rrem =
where:
e M, (r) is the cumulative baryonic mass within radius r,

o My, (Rpax) is the total baryonic mass within the outermost radius Ry ..

The fundamental QGT scale, Eq. (5), is then defined as:

Ry = (1/2) X Rpcm-

This relation ensures that the gravitational enhancement is tied to the spatial extent of the baryons, not to any adjustable halo parameters.
The scale-length evolves with radius according to Eq. (7):

By
=i 2]

1+in(z)

which grows slowly and monotonically with R. This form guarantees:

e Newtonian behavior at small radii

e A smooth transition to quantum-enhanced gravity

¢ No discontinuities or artificial tuning

The dependence on Rycm makes QGT predictive: once the baryonic distribution is specified, the gravitational field is fully determined.
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3.3. Gravitational acceleration in QGT
The radial gravitational acceleration is obtained by differentiating the potential:

do
goer(R) = ——2=. Eq. (13)

The derivative contains three contributions:
GM(R)
RZ

1) The Newtonian term
2) A term involving the mass gradient M'(R)
3) A quantum term involving A(R) and g—g
The full expression is:

= PR cosh () + M sinh () 3w e anl) Eq. (14

At small radii, the hyperbolic terms reduce to unity, and QGT becomes indistinguishable from Newtonian gravity. At large radii, the
cosh and sinh terms grow, producing a mild but cumulative enhancement of the gravitational field.

3.4. Jeans dynamics in QGT

The dynamical predictions of QGT are obtained by inserting the modified acceleration into the spherical anisotropic Jeans equation
(Binney & Tremaine 2008):

d 2B(R) do
iR [Ptracer (R)GE(R)] + BT ptracer(R)o—%(R) = —Prracer(R) — Eq. (15)

dR
The tracer density pyracer (R) is taken from the deprojected stellar or globular cluster distribution, and the anisotropy B(R) is modeled
using the Osipkov—Merritt form (Osipkov 1979; Merritt 1985). The projected velocity dispersion is computed via:

2 ® Rzro' Prracer(R)GF(R)R
Ofos(Rproi) = 53 1 — p—ip ) Puracer o mn GR Eq. (16)
( prO]) Rproj RZ_R;roi

The Osipkov—Merritt anisotropy model reproduces the expected orbital structure of elliptical galaxies, with isotropic cores and
increasingly radial orbits at large radii, consistent with simulations and GC/PN observations. OM also guarantees a positive distribution
function and avoids unphysical central anisotropy. Importantly, QGT predictions are only weakly sensitive to the anisotropy radius; a
varying radius over the full physically allowed range changes the projected velocity dispersion by less than 10 percent and does not affect
the agreement with the data. This contrasts with Newtonian baryons-only models, where o(R) is strongly degenerate with anisotropy.
The reduced sensitivity to radius reflects the intrinsic strength of the QGT gravitational field at large radii.

3.5. Theoretical expectations for elliptical galaxies

The structure of QGT leads to several robust predictions:

e Inner regions (R < few kpc):

e QGT ~ Newtonian, dominated by stellar mass.

e Intermediate radii (5—20 kpc):

e QGT predicts a slower decline in velocity dispersion due to the onset of scale-dependent enhancement.

e Outer regions (50-100 kpc):

e QGT maintains high dispersions consistent with globular cluster and planetary nebula data, without requiring dark matter halos.

These behaviors arise naturally from the baryon-determined scale-length Roand the hyperbolic structure of the potential. The hyperbolic
factor in the QGT potential arises from quantizing the gravitational action in a hyperbolic functional basis. In this formulation, metric
fluctuations are expanded in the eigenmodes of the Laplace—Beltrami operator on a discretized hyperbolic manifold, rather than in
plane-wave or spherical Bessel modes. The lowest-order radial eigenfunction on such a space is proportional to cosh(R/A), which
naturally yields a gravitational potential of the form used in Eq. (6). This hyperbolic structure ensures that the potential reduces smoothly
to the Newtonian form at R << A while providing a mild, cumulative enhancement at large radii. Exponential corrections decay too rapidly,
and power-law modifications introduce arbitrary exponents, whereas the hyperbolic form represents the minimal symmetry-driven
modification consistent with the underlying quantum geometry. Thus the cosh term is not phenomenological but follows directly from
the choice of hyperbolic quantization basis and the associated curvature symmetry.

4. Results

This section presents the dynamical predictions of the baryon-driven Quantum Gravity Theory (QGT) for M86. We compute the QGT
gravitational scale-length from the baryonic radial center of mass, solve the anisotropic Jeans equation using the revised QGT potential,
and compare the predicted line-of-sight velocity dispersion profiles to observations spanning 0.1-100 kpc. Newtonian gravity with
baryons alone is evaluated in parallel to provide a baseline comparison.

QGT reproduces the observed dispersions without invoking dark matter halos, while Newtonian baryons-only models systematically
underpredict the outer-halo kinematics. The results demonstrate that QGT remains predictive across a wide range of galaxy masses,
structural parameters, and environments.
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Different velocity profiles are shown in Figure 1 across radii and demonstrate that QGT remains predictive even for intermediate-mass,
environmentally disturbed ellipticals.
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Fig. 1: Line-of-sight velocity dispersion profile of M86 from 0.1 to 100 kpc, comparing observational data (solid grey with error bars) to predictions from
Newtonian gravity with baryons only (dashed blue) and Quantum Gravity Theory (QGT; solid green). Observational points include stars (purple circles),
SLUGGS globular clusters (orange squares), mixed stellar/GC data (red diamonds), and outer halo tracers (blue triangles). The vertical grey dashed line
marks the QGT transition scale Ry=61.0 kpc, computed from the baryonic radial center of mass. Newtonian gravity underpredicts the dispersion beyond
~10 kpc, while QGT closely tracks the observed profile across all radii using only baryonic mass. This agreement illustrates the predictive power of QGT
and its ability to reproduce elliptical galaxy dynamics without dark matter halos.

5. Discussion

5.1. Comparison with Newtonian and dark matter models

Under Newtonian gravity with baryons alone, M86 exhibits a rapid decline in velocity dispersion beyond ~10-20 kpc, consistent with
expectations for systems lacking extended mass components (Binney & Tremaine 2008). This decline is incompatible with the observed
dispersions of globular clusters and planetary nebulae, which remain high at large radii (e.g., Coté et al. 2001; Strader et al. 2011; Forbes
et al. 2017). Standard dark matter models address this discrepancy by introducing massive, extended halos (Navarro, Frenk & White
1997; McConnell et al. 2011), but these halos require multiple free parameters and often exhibit degeneracies with anisotropy and stellar
mass-to-light ratios (Cappellari et al. 2006; Courteau et al. 2014).

In contrast, QGT reproduces the observed dispersions without additional mass components. The theory’s predictive power arises from

its baryon-determined scale length R 0» Which sets the radius at which quantum-enhanced gravity becomes significant. The success of
QGT suggests that the theory captures a genuine physical relationship between baryonic extent and gravitational behavior.

5.2. The role of the radial center of mass

A central feature of QGT is the use of the baryonic radial center of mass R RcM to determine the gravitational scale-length. This approach
is conceptually similar to empirical relations linking baryonic structure to dynamical behavior, such as the baryonic Tully—Fisher relation
(McGaugh et al. 2000; Lelli et al. 2016) and the radial acceleration relation (McGaugh, Lelli & Schombert 2016). However, QGT differs
fundamentally in that the connection between baryons and gravity is not empirical but derived from the underlying quantum hyperbolic
structure of the theory (Wong et al. 2014).

5.3. Environmental and morphological robustness

The M86 study here occupies distinct environments within the Virgo Cluster:

MS6 is an infalling SO/E3 system undergoing ram-pressure stripping (Randall et al. 2008; Su et al. 2017).

QGT successfully models the robustness, contrasting with dark matter halo models, which often require environment-dependent
adjustments to halo concentration, truncation, or anisotropy (Deason et. al 2011; Pota et al 2013).

The success of QGT in M86 is particularly noteworthy. As an intermediate-mass, environmentally disturbed elliptical with a lower
velocity dispersion, M86 provides a stringent test of any gravitational theory. The ability of QGT to reproduce its kinematics suggests
that the theory is not limited to giant ellipticals but may apply broadly across early-type galaxies.

5.4. Relation to modified gravity theories

Modified Newtonian Dynamics (MOND; Milgrom 1983) and its relativistic extensions (Bekenstein 2004) have been successful in
explaining rotation curves of disk galaxies but face challenges in pressure-supported systems such as ellipticals and galaxy clusters
(Sanders 2003; Angus et al. 2008). In particular, MOND often underpredicts the velocity dispersions of massive ellipticals unless
additional unseen mass is included (Milgrom 2012; Chae & Gong 2015).

QGT differs from MOND in several key respects:

1) The gravitational enhancement arises from a quantum potential, not an acceleration threshold.

2) The scale-length R is determined by the baryonic spatial distribution, not by a universal constant.
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3) The theory naturally accommodates spherical, pressure-supported systems, where MOND struggles.
The success of QGT in M86 suggests that quantum-enhanced gravity may provide a more general explanation for elliptical galaxy
dynamics.

5.5. Implications for galaxy formation and cosmology

If QGT accurately describes gravity on galactic scales, several implications follow:

e The need for massive dark matter halos in elliptical galaxies may be reduced or eliminated.

e The connection between baryonic structure and gravitational behavior becomes fundamental rather than empirical.

e Galaxy formation models may require revision to account for quantum-enhanced gravitational fields.

e The apparent universality of outer-halo velocity dispersions in ellipticals (Arnold et al. 2014) may reflect underlying quantum
gravitational physics.

These implications do not contradict the existence of dark matter on cosmological scales but suggest that its role within galaxies may be

more limited than traditionally assumed.

5.6. Limitations and future work

Several limitations remain:

e Full cosmological simulations incorporating QGT have not yet been performed.

e The theory’s predictions for non-spherical systems, rotation curves, and lensing require further development.

e More elliptical galaxies with extended kinematic data should be analyzed to test the universality of theRy—baryon relation.

Future work will extend the QGT framework to additional galaxy types and explore its implications for cluster dynamics and gravitational
lensing.

6. Conclusions

This work has tested a baryon-driven Quantum Gravity Theory (QGT) against the extended kinematic profile of the Virgo elliptical
galaxy M86. Using only the observed stellar and gas distributions, we computed the QGT gravitational scale-length from the baryonic
radial center of mass and solved the anisotropic Jeans equation with the quantum-enhanced potential. The resulting velocity dispersion
profile matches the observational data from 0.1 to 100 kpc, including stellar, globular cluster, and outer-halo tracers.

In contrast, Newtonian gravity with baryons alone fails to reproduce the high dispersions observed beyond ~10 kpc, declining too rapidly
at large radii. QGT naturally maintains the required gravitational strength without introducing dark matter halos or free halo parameters.
The success of QGT in M86 is particularly significant because M86 is an intermediate-mass, environmentally disturbed system
undergoing infall into the Virgo Cluster. Its non-cD morphology, lower stellar mass, and complex gas environment make it a stringent
test of any gravitational framework.

The ability of QGT to reproduce M86’s dynamics using only baryonic inputs suggests that the connection between baryonic structure
and gravitational behavior may be intrinsic rather than empirical. While these results do not challenge the role of dark matter on
cosmological scales, they indicate that the internal dynamics of pressure-supported galaxies may be governed by a quantum-enhanced
gravitational field sourced solely by baryonic matter.

Future work will extend this analysis to additional early-type galaxies, explore the implications of QGT for gravitational lensing and
cluster dynamics, and develop cosmological simulations incorporating the quantum hyperbolic potential. M86 provides strong evidence
that QGT is a promising and predictive alternative to dark matter in elliptical galaxies.
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Appendix A (baryonic model for M86)

We derive a physically grounded baryonic mass distribution for M86 using the following key structural parameters:
e Effective radius: R, = 7 kpc.

e Sérsic index: n = 6.

e Gasmass: Mgy = 1.5 X 101 M.

Stellar Component (Sérsic n = 6)
The projected stellar surface brightness follows a Sérsic profile (Sérsic 1963):

R

I(R) = Iexp {—bn [(R—e)l/" —1]} Eq. (A1)

with b, ~ 2n — % =11.67

To obtain the three-dimensional stellar density p, (1), we apply the analytic deprojection formula of Prugniel & Simien (1997), which
provides an excellent approximation for a wide range of Sérsic indices:

P (r) = po r Prexp [_bn (RLe)l/n] Eq.(A2)

M,
41 [7° r2-Pne~bn(/Re)/"dr
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The profile is normalized such that the integrated stellar mass matches the observational constraint:
41 J‘ORmax rZ p*(r) dr — M* Eq (A3)

Gas Component
The hot gaseous halo is described by a standard f-model (Cavaliere & Fusco-Femiano 1976):

paue) = po [1+ ()] Ea. (Ad)

where the central density py is set by the requirement that the total gas mass within the adopted outer radius Ry, equals the observed
value:

4m [ 12 poag (1) dr = 1.5 X 1010 Mg Eq. (AS)

Combined Baryonic Mass Profile
The total enclosed baryonic mass at radius r is the sum of the stellar and gaseous contributions:

Mpar (1) = My (1) + Mgas (1) Egq. (A6)

Appendix B (Computation of Rgcy and Ry)

We adopt an empirical total mass profile for M86, derived from kinematic data, which is well described by a power law:

M(r) = 1.8 x 1011 (L)O'65 M Eq. (A7
' 5 kpc o q. (A7)

where r € [0,100] kpc

This parametrization conveniently allows for an analytic evaluation of the radial center of mass (RCM).

Let M(r) = Ar%, with a = 0.65. The mass derivative is dM/dr = Aar®™1.

The radial center of mass, truncated at an outer radius Ry, 1s defined as:

fORmax rdM(r)

M(Rimax) Eq.(A8)

Rrem (Rmax) =

Substituting the power-law forms yields:

o

a+1 Rmax-

Rrem =

With a = 0.65, the numerical factor is 0.65/1.65 = 0.394 . Taking the outermost kinematic radius Ryax = 100 kpc as in the
observational data, we obtain:

Rrem = 0.394 % 100 kpe = 39 kpc.
The QGT transition scale Ry is then related to Rrey by the fixed proportionality:
Rg = 1.5708 Rgem = 1.5708 x 39 kpc = 61 kpc.

This scale marks the characteristic radius at which the QGT model predicts the onset of the transition from Newtonian to
quantum-dominated gravitational dynamics.

Appendix C (QGT Potential and Revised Jeans Equation)

Spherical Jeans Equation

For a steady-state, spherically symmetric, pressure-supported system, the radial velocity dispersion o,.(R) satisfies the spherical Jeans
equation

do(R)
dR

@O 20 [p(R)oF(R)] = ~p(R)

2 0 Eq. (C1)

2
where p(R) is the tracer density (stars or globular clusters), B(R) = 1 — % is the velocity anisotropy @ (R) is the gravitational potential.
For the main analysis we adopt anisotropy, S(R) # 0.
Under QGT consideration, the Jeans equation modifies to:

dlp(R)cZ(R)] , 2B(R d®ger(R)
de@or®l 4 28E 5(R)02(R)] = —p(R) 2L ® Eq. (C2



International Journal of Advanced Astronomy 15
where
dbger(R) _ cosh(R/ARR)) ., d®(R) | (1 RAA(R)/dRY _ sinh(R/A(R))

dR  cosh(1) T (A(R) A(R)? ) x cosh(1) X ®(R) Eq. (C3)
Newtonian Gravitational Potential
The Newtonian potential is computed from the enclosed baryonic mass:
oy (R) = —G e Eq. (C4)
where:
Mpar(R) = Mgpars(R) + Mgas(R)
M, (R) is obtained from the deprojected Sérsic n=4 stellar profile Myqs(R) is computed from the fmodel gas density
QGT Gravitational Potential
The QGT potential modifies the Newtonian form via a hyperbolic enhancement:
R
Doer(R) = @n(R) cosh (ﬁ) / cosh(1) Eq. (C5)
where A(R) is the QGT scale function derived from the baryonic mass distribution.
Substituting @7 (R) into the Jeans equation yields the quantum-corrected radial dispersion o;-(R).
Projection to Line-of-Sight Dispersion
The observable line-of-sight velocity dispersion is obtained by projecting o(R):
I o) o2 (r)(1-B)s |t
o2 (R) = —— ( = = Eq. (C6)
Jr p(® N

This Abel-type projection is applied identically to Newtonian and QGT predictions.
Jeans Equation Solution
We solve Eq. (B1) numerically for o,(R). Define the auxiliary variable:
y(R) = p(R) 67 (R)
Then Eq. (B1) becomes a first-order ordinary differential equation for y(R):

dr_ _ e 28(R)

Y= —pr) - BB R Eq. (C7)
Discretization scheme (first-order explicit):

do 2B(R;
y(Ri-1) = y(R) = [p(R) 57 Ir+ 2 y(R)| (R = Ricy) Eq. (C8)

Appendix D (AIC and plotting data)
1) M86 comparison information

Metric Newtonian QGT (var L)
b 2.1 0.4
y?/dof 0.35 0.07
RMS residual 4.2 km/s 1.8 km/s
AAIC (vs QGT) +3.4 0 (best)

2) M86 plotting data
R (kpc) o _obs G eIr o Newt o QGT
0.1 280.0 20 280 280
0.5 270.0 15 270 270
1.0 260.0 12 260 260
5.0 245.0 8.0 240 245
10.0 240.0 10 220 238
20.0 230.0 20 190 228
50.0 220.0 30 140 215
100.0 210.0 40 110 205
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