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PLAN

Why brane world scenarios are important
The field equations in 5D and 4D

The idea and purpose (expansion of metric)
CFP solutions

Quasars and their luminosities
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o More quantitatively:
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Even for the heaviest elementary particles (e.g., W
bosons, top quarks)
F

Fem = > Fgravity = GN

~ 1032 Fy,,

gravity

o The Hierarchy Problem: Why Is gravity so weak?
Maybe it isn't...




EXTRA DIMENSIONS

o Suppose photons are confined to D=4, but gravity
propagates in n extra dims of size L.

~ 1/r2 ~ 1/r2
r<<L, Fyaiy ~ L/re™ r>>L, Foaviy ~ 1T




PROJECTED 4D EQUATIONS
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JUNCTION CONDITION

o Lets define
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EACH MEMBER IN THE EQUATION
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o High energy correction [ 2T 3 "
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o Vanishing if there is no brane-bulk energy
exchange
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o Projection Weyl tensor, KK
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CORRECTIONS TO THE KK

o Note
GM 242
Vir) = | Foeee
(r) 2y (1 Ir? )
o and
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THE MAIN IDEA OF THE WORK

o Suppresing of Hawking radiation

o Teylor expansion of the metric along the extra
dimension by using extrinsic curvature
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o The calculation of the Black Hole horizon

TR

o The analysis of the luminosity corrections

(1O =noite) (1=oom )




TEYLOR EXPANSION OF VACUM ON THE BRANE
(I AM SORRY® )
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WHAT ARE WE DEPARTING FROM

Guvdr*dr” = —N(r)dt* + A(r)dr? + r?dQ?

o Schwarzschild?

: - _AGM 2
H(r)=1- 2884y VS T

o 4D solutions with corrected 1/r*3 term

1. Cassadio-Fabbri-Mazzacurati 1?
2. Cassadio-Fabbri-Mazzacurati 11?7




METRIC ON BRANE

o Cassadio-Fabbri-Mazzacurati | (8 = 5/4 )
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CASSADIO-FABBRI-MAZZACURATI |
(HORIZON CORRECTIONS)

c*(Black string horizon)/ 2GM
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CASSADIO-FABBRI-MAZZACURATI |l
(HORIZON CORRECTIONS)

c~(Black string horizon)/ 2GM
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LUMINOSITY CORRECTIONS

o As mentioned above:

GM . 1 1y a2 L Rs
AL = 62 (Rbrane _RE ) Mc® = 192 (

o where

Rirane = /gos(r = Rs,y)

o For quasars 1 =~ 2.1 x 101%gs!

L = Lpgq ~ 1.2 x 10% (ﬁ%) ergs !

L ~ 10" ergs™!




CASSADIO-FABBRI-MAZZACURATI |
(LUMINOSITY CORRECTIONS)

Relative AL
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CASSADIO-FABBRI-MAZZACURATI ||
(LUMINOSITY CORRECTIONS)
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CONCLUSION

It is shown how the horizon vary due to the extra
dimension

Thus, lllustrated Luminosity variation only by extra
dimensional effects
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