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1. MOTIVATIONOF THE ANALYSIS

MASS DISCREPANCY PROBLEM

DARK MATTER MODIFIED GRAVITY
3

ὺὙ trend expected(A, keplerianfall) and 

observed(B) wikipedia.org.

Coma cluster NASAõsSpitzerSpace Telescope.
CMB powerspectrumphysics.stackexchange.com.

Large scale structureroe.ac.uk.



WHY CONSIDERING MODIFIED GRAVITY?

BARYONIC TULLY FISHER RELATION

Baryonic

mass

Asymptoticflat

rotationvelocity

McGaughet al. (2000)

Famaey& McGaugh(2012)

MASS DISCREPANCY ACCELERATION RELATION

○ἷἪἻἭἺἾἭἬ
○ἪἩἺὁἷἶἱἫ

Newtonianaccelerationduetobaryons
⸗ꜚ Ἒ

⸗╡
ᴺ Ἒꜚ Ⱬ╖ⱬ

4



RADIAL ACCELERATION RELATION
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McGaughet al. (2016)
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Liet al. (2018)
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2. REFRACTEDGRAVITY

DM PRESENCE

FIELD LINES 

FOCUSSING

Matsakos& Diaferio(2016)6



MODIFIED POISSON EQUATION

ɇꜗⱬ ꜚ Ⱬ╖ⱬ

GRAVITATIONAL 
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Matsakos& Diaferio(2016)
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Matsakos& Diaferio(2016)

Arbitrary choicefor the gravitational permittivity
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with ꜗ,╠ȟⱬ╬ free universalparameters
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Cesareet al., submitted



3. ROTATIONCURVESAND VERTICALVELOCITY
DISPERSIONS

Å Analysisin Cesareet al., submitted

Å 30 diskgalaxiesfromtheDiskMassSurvey(DMS)(Bershadyet al. 2010a)

Å Densitymodel:

a) Stellardisk:ⱬἬ╡ȟ◑ ▐◑
╘ἬȟἱἶἼἭἺἸ╡ἭὀἸ

◑

▐◑

b) Sphericalstellarbulge:ⱬἪ► Ⱬ ►᷿

▀╘Ἢ╡

▀╡

▀╡

╡ ►
where
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╡
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c) Atomicand moleculargas:ⱬἩἼἷἵȟἵἷἴ╡ȟ◑ ἩἼἷἵȟἵἷἴȟἱἶἼἭἺἸ╡ ♯◑

Å SuccessiveOver Relaxation(SOR)Poissonsolver to obtainRGpotential

Å MCMCto estimate the ϳ- ,, , the disk scale height, ▐◑, and the threeRG 

parameters, ꜗ ,╠andⱬ╬
üFrom rotationcurves

üFrom rotationcurvesand verticalvelocitydispersions

UGC 7917

Bershadyet al. 2010a
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ROTATION CURVE

○╡ȟ◑ ╡
⸗ꜚ ╡ȟ◑

⸗╡

VERTICAL VELOCITY DISPERSION PROFILE
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From Jeans analysis(Nagai & Miyamoto1976; Nipoti 

et al. 2007)
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UGC 3091

UGC 4256

Flat trend 

recovered Gooddescriptionof 

kinematicprofiles

Cesareet al., submitted

11

Renzoõsrule


