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Introduction

“Surrounding”, or « Surrounding Matter theory », or « Surrounding
gravitational model » :

Creation 2015

An alternative to dark matter, a modification of Newton’s law



Introduction: motivation

* The speed of the quarks is close to the speed of light
This generates microscopic gravitational waves (GW)

* The effect of those GWs is given by this equation relating GW four-

o .’

momentums in any “x” space-time event:
Equahon

D¥ (@) = Z 5(1lx = Ylls = x° + ¥ f Ulx = Yall3)CH )

* Fromitis deduced space -time structure with a « surrounding effect ».
* Modelizing this effect the simplest way at large scale yields:

the Surrounding gravitational model



Introduction : motivation : picture
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The model: construction

* 1987 : first ideas
* 1999 : the Three Elements Theory (unpublished rough and big draft)

* 2011 : publication of the 1rst article : Gravitational Model of the Three
Elements Theory (ump 2011)

* 2013 : publication of a 2nd article describing some maths (Jmp 2013).
* 2015 : submission of the 3rd article : first version of Surrounding

* 2018 : publication of Surrounding (ErJ 2018, COSMOLOGY ON SMALL SCALES 2018).



Non relativistic equation
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This Newtonian potential ® = ———
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is multiplied by a factor: @ =

J

CSTET
L is mass density at the location where the force is applied.

Py is today’s value of mass density in the vicinity of the sun.

,Ou Is the Universe mass density.

Puois today’'s Universe mass density.

& is 1 outside of any galaxy,and a =a, =1.6 107 inside a galaxy.



Relativistic equation
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Lagrangian

Lsyr = [ V™4 RSMde4 Ly + Lesyr







Virial theorem



Virial theorem

Supposing IGM matter density over
Universe density being equalto p,.,, / p,0 =7

aOIOO +10u0 — 5
Piov T Puo

=> (G is 5 times greater: CSTET =



Galaxies
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Simulated galaxies: speed profiles
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* . Milky-Way speed profile. Clemens 1985, ApJ



Simulated galaxies: ring galaxies

Self-generated ring galaxies :
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*: NASA and The Hubble Heritage Team (STScl/AURA)



Simulated galaxies: structure

- fully unrolled arms,
- fast rotating bars,
- self-generated dwarf galaxies
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Bullet cluster
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Composite Credit: X-ray: NASA/CXC/CfA/ M. Markevich et al.; Lensing Map: NASA/STScl; ESO WFI; Magellan/U.Arizona/ D.Clowe et al. Optical: NASA/STScl; Magellan/U.Arizona/D.Clowe et al.;




Bullet cluster: attraction of the gas

o (N) is the mass density of the gas.

POtentiaI Of the d (M, N) is the distance between the convoluting N
att ra Cti n g g as variable and the M point.

D, (N) is equal to 1 in the sphere centered on M,
* IOg (N) of a 15 kpc ray, equal to 0 elsewhere.

D, (M) is the resulting acceleration potential

G
d(M,N)
ted by the gas only, in Surrounding.
D (N)*,O (N) Jenera naleienlh

CD(M)oc

Composite Credit: X-ray: NASA/CXC/CfA/ M. Markevich et al.;
Lensing Map: NASA/STScl; ESO WFI; Magellan/U.Arizona/ D.Clowe et al.
Optical: NASA/STScI; Magellan/U.Arizona/D.Clowe et al.;



IONS

weak-lensing mass reconstruct

Bullet cluster

Surrounding

Newton’s law



Newton’s law

Surrounding

* . D. Clowe et al : The Astrophysical Journal Letters,



Heterogeneities of large scale structures



Credit & Copyright: W. Schaap (Kapteyn Institute, U. Groningen) et al., 2dF Galaxy Redshift Survey



Heterogeneities of large scale structures

In a void, G is 40 times greater: C =~ = % Po * Puo _ 2 4()
@)

puO

Empty voids are predicted, in a
stable equilibrium :

<
\pwa” is matter density in a wall

P Is matter density in between
/ 0 is matter density in the void \,
L |

X

P = (pwall +pu0)

wall
o IOuO
X




Cosmology



Cosmology

_ A _ ,  nG
New Friedmann-Lemaitre equation /H~ =

3

Pe

—

a de Sitter Universe is predicted, with :
alternative to dark energy

explanation of fine tuning issue
space curvature K =0

deceleration parameter g =—1



Cosmology

Time since last scattering prediction = 100 Gyr
7 times greater than with ACDM.

=> High-z clusters are predicted

=> Existence of UGC 2885 is possible.

* :Mullis et a 1985, arXiv.org > astro-ph > arXiv:0910.1716v2 2009



Other addressed mysteries

Low matter density environments
Dwarf galaxies
Galaxies alignments

In clusters,
In a major galaxy environment



Remaining mysteries
which were not addressed yet

- Tully-Ficher relation (in progress)

- Speed profiles of dwarf galaxies
- should require a lower surrounding ray

- Galaxy mass to size proportionality

- Would need to know also the evolution of the structure and content of a
galaxy, when varying its size

- Would need a simulation of this evolution in the context of Surrounding.






Caveats and limitations

* Violation of momentum conservation at large scale
* Time since last scattering ? 100 Gyr

* Nucleo-synthesis

- g=-1

* The o parameter






Conclusion

* Newton’s law modification
* Behaviour: galaxies, IGM and clusters, large scale, cosmology...
* Some caveats

- Detailed comparisons with experimental data are required

* Looking forward for any kind of collaboration
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