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Schwarzschild-Tangherlini 

The Hypersphere element is given by:

extra dimensions are interpreted as extra 
angles.
The radius of the B.H:
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Eq. of motion
The eq. of motion for a scalar 
field:

On the brane (projection of S-T metric) 

The radial part of e.o.m
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Regge - Wheeler Potential
Write the last eq. in a Schrodinger like form

Regge - Wheeler potential on the 
brane:

Depends on n & l. Located at aprox. 
1.3 rhResponsible for non exact B.B radiation -> 

Backscattering effect

On the bulk we find:
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Regge - Wheeler Potential
Fixed mode of particles 
(l=2)

brane bulk

Tuesday, April 23, 13



Regge - Wheeler Potential
Fixed # of extra dim 
(n=4)

brane bulk
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Solving the equations of motion
(brane)

Where: Not exactly solvable! 

Near the Horizon 
Solution:

We take:

Tuesday, April 23, 13



Solving the equations of motion
(brane)

We define a new radial function:

Hypergeometric diff. eq. with general solution…

Tuesday, April 23, 13



Solving the equations of motion
(brane)

Where:

For low energy 
particles we have:
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Solving the equations of motion
(brane)

Far away from the Horizon:

A
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Solving the equations of motion
(brane)

B
Matching of the 
solutions:

Spherical 
waves at 
infinity.
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Solving the equations of motion
(brane & bulk)

The gray body factor is 
given by:

For the l=0 mode  the gray body 
factor equals the surface of the B.H 
for every n.
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Solving the equations of motion
(bulk)

Near the Horizon Solution:

Solution far away from Horizon:
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Solving the equations of motion
(bulk)

Matching of the solutions:

The energy emission rate is 
given by:

With:
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Energy Emission Rates

brane bulk

(Fixed # of extra dim. 
n=1)
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Energy Emission Rates
(For the dominant mode 
l=0)

brane bulk
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Energy Emission Rates
(Ratio of bulk over brane energy emission for the dominant 
mode l=0)
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That’s all Folks!
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