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Baryonic Tully-Fisher relation (BTFR) and the mass-discrepancy acceleration relation (MDAR)
1-parameter HMG model: y, = constant
2-parameter HMG model: y,=f(geometry of the system, that iS: Y, qnier @Nd &y)
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Observatlo aI da:ta

10 galaxy clusters: Radial Acceleration Relation

« Range: 0.033<z<0.090

« Rotation curves (distances; observed and Keplerian speeds)

« Source: Highest X-ray FLUx Galaxy Cluster Sample (HIFLUGCS; Li et al. 2023)

e AD085 & A1795 =~ A2029 » A2142 » A3158 » A0262 e A2589 e A3571 e AQ0576 e A0496

60 high-quality rotation curves

 Range: 0.00022 <z<0.028

* Radial acceleration relationship (RAR)

e Source: Spitzer Photometry and Accurate Rotation Curves (SPARC; McGaugh et al. 2007, 2016)
« Features: Galaxies filtered to well-measured intermediate radii (Lelli et al. 2019).
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Results for galames

Monjo R (2023) CQG 40, 235002 10; 1088/1361 6382/ad0422

Flctltlous cosmic acceleratlon for maximum galaxy rotatlon velocity

MDAR modeling. Fitting of the hyperconical model to the baryonic Tully—
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MOﬂjO R. & Banik, 1. (2024) MNRAS. (under rewew)
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Flctltlous cosmic acceleratlon for galaxy dynamlcs €% 1= sin® vy / Sin® Yneigh — 5/6 o< 12 /12, o p/pyac

fitted to the 60 high-
guality galaxy
rotation curves
(squares), empirical -
relationships (black
lines), and
comparison with the « Q-
fitting to the RAR
data of 10 clusters 4
(circles).

Model parameters [‘J
|

100

I
0.12

T

|
0.08
cOS(Yeenter)

I
0.04

Tiyp ~ 50 — 200 kpc
Poac == 3/(87Gt?)

| |
50 100

‘J pt‘y’p / Pvac



" 'Robert Monjo Beyond dark matter Constralnlng hypercomcal -relativistic MOND I|ke model " -

' Conten;s

 Motivation
v" Dynamical embedding
v" Previous results at a cosmic scale
* Approach:
v" Hyperconical modified gravity
v Observational data
* Results: Fictitious acceleration of...
v (alaxies
v" Clusters
* Final remarks



SICON

.~ ARG g T ~*'Robert I\/lonjo Beyond dark matter Constralnlng hypercomcal -relativistic MOND Ilke model -
N : ’ . :
';%

[y, e
%“‘ Flnal remarks

el

(1)

(2)
(3)
(4)
(5)
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Extr|n5|c perspectlve Intrinsic perspective

Hypercone
(hypersphere with —> Moving frame — Space-time deformation: inhomogeneity
(c=1)-linear expansion (observer) (metrics)

N .
Projected radially-inhomog. metric = Apparently accelerated flat metric

ADM + conserved Noether currents lead to the Hubble flux and a “local general relativity”.

Prediction of specific values of fictitious acceleration assimilable to cosmic dark matter-energy.

Fictitious acceleration in galaxies and galaxy clusters: Hyperconical modified gravity (HMG)

The dark matter of the "galactic halos" can also be explained with our HMG model.

(7) Future works:

 Modeling CMB and BBN
« Growth and dynamics of larger cosmic structures
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