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Possible experiments to test...

e Without violating the theories:

Looking for deviant Newtonian motion

Certainly NOT 1n the standard regime

e Where can we test this?

Search for extra dimensions at the LHC
Maximal LHC energy just reach the LXD regime
GW detectors might have the sensitivity too



How the modified gravitation looks

 Modified GR potential in different ways:

Perturbation to the power of the distance
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Problem: we should see it at any distance



How the modified gravitation looks

 Modified GR potential in different ways:

Yukawa-like term as a correction
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How the modified gravitation looks

A suggested measurement for GR corrections:

DFG: Dynamic gravity Field Generator@alLiGO
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How the modified gravitation looks

A suggested measurement for GR corrections:

DFG: Dynamic gravity Field Generator@alLiGO
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Possible experiments to test...

Excluded regions by gravitational experiments:
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Possible experiments to test...

Excluded regions by gravitational experiments:
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Construction of KK stars

. The space-time has (3 + m.) + 1 dimensions; and

except for the last one, they are space-like, while
the last 1s time-like.

. The structure of general relativity is just as we have

learnt mm 3 + 1 dimensions; especially the form of
the Fquivalence Principle 13 unchanged.

All causality postulates, including hightcone struc-
ture, are as they were in the 3 + 1 case.

. The m, extra space-like dimensions are microscop-

ical, 1.e. they are all compact with microscopical
circumferences.

. There 1s complete Killing symmetry i the m,.-

dimensional microscopical subspace.



Connection to KK stars

e Construction of a KK star in 1+3+1, spacetime
General metric:
ds? = —@2/3(d¥ + A,dz")? + o~ 1/3g, dz"dz’
Lagrangian (Brans-Dicke):
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This can appeared as correction to GR potential
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KK stars vs. experiments

* Excluded regions by gravitational experiments:
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KK stars vs. experiments

* Excluded regions by gravitational experiments:

107"
Take extraD effects o I R
as perturbation will e

5 laboratory
not rule out the 107~
= 108 - Earth-CAGEQS

theory for the non- 07 -

108 L LAGEQOS-Lunar
interacting case 109 -

LLR——=
s . . 10719 planetary _|

Including interaction A A

. 102 10° 102 10% 108 108 10" 102 10™
1s much more better x [m



Summary

o Compact stars in /+3+/. D were analyzed:

Static, spherical Schwarzschild-like space-time
TOV-like egs. with specific, but exact (stable) solution

Solutions overlap with strange star models if R . 1s set to the mass
of strangeness: 10-3 cm <R <10 cm

Mass limits: Determinate by R, D and the u & larger the R
result more compact compact star

* Possible ongoing tests:
Might see a signal for Ds at the LHC: h¢/E,_, ~ 10-"¥cm

Compact Stars or GW detectors: deviation from GR potential.
Still in the non-exclusion regime.
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