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Schwarzschild-Tangherlini

-1

ast=[1- (%) Jacr-[1- ()] ar - r2anz,

The Hypersphere element is given by:

-~

dﬂg-—n: = (denz T Sin: en (.den—ih T Sin: 9.»1—1(:'-- (del T Sin: ed(p:) )))

extra dimensions are interpreted as extra
angles.

The radius of the B.H:

10 n + 3\In+1
1 (MBH)H+1 SF( 2 )
Yoy = —
H \’"'T[M ¥ M ¥ n + 2
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Eg. of motion

The eqg. of motion for a scalar

field: 1 -
—V, (\ Iglg‘“"Vv@) =0
V |g|

On the brane (projection of S-T metric)

T n+1 T n+1

ds>=[1—(=) Jat>-[1—(=) ] tar? —r2do?

r r

The radial part of e.o.m

h d dR h
r—zg[hr2 d_r‘ +- [coz - [(I + 1)} R=0
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Regge - Wheeler Potential

Write the last eq. in a Schrodinger like form
(l d )2 hh'
1—/— ) u -+
dr.

CIJ2 — — 2 I(l + 1)
r .
Regge - Wheeler potential on the
brane: o ol(l+1)

T 2
. -

u=~0

Veff = h

On the bulk we find:

(Buli) [(l+n+1) h/m+2\ n/n+ 2\ h?
Verr ™ = Al r? T ( 2 )+E( 2 ) 2

Depends on n & |. Located at aprox.

r r

Responsib]ré3fc§p non exact B.B radiation ->
Backscattering effect
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Regge - Wheeler Potential

Fixed mode of particles
(I1=2)

brane bulk
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Regge - Wheeler Potential

Fixed # of extra dim
(n=4)

brane bulk
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Solving the equations of motion

(brane)
hir) d d h{r)
= [h.("r)r:2 —] R(r) + [cuz — 21+ 1)] R(r) =0
re dr dar '
7}{-n+1
Where: h(r) =1 — (—) Not exactly solvable!
Near the Horizon We take: 7 — h(7r)
Solution:
2 (2n+1) |dR
h(1—h)—+ |1 — h|—
(A —h) gz + (n+1) |dn
(wry)? [(1+1)
N _ R=0
(n+1)?h(1—h) (+1)2(1-h)
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Solving the equations of motion
(brane)

We define a new radial function:  R(h) = h®(1 — h)PF(h)

2

h(1 — h)—+ [Za +1—2ah —2Bh —
dh?

n b dF
(n+')1_z dh

+ a(a—l)(lgl)—2a5+[>’(ﬁ—1)1?+}—
I 2n+1 h
" 1-h n+1 (a_Bl—h.)

F=0

1 (wry)? (1 +1)
T+ 1)2 [h(l ) (-h

Hypergeometric diff. eq. with general solution...
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Solving the equations of motion
(brane)

B F(2a+1)F(1—2[S’— )

o Ty +1
Ryu(h) =A_ (:{) F(1+ a— )F(l+a B)

+l

n I'(Qa+ 1)l -1
+A_(1—h)* P ( + 1 )

I(a+p+— )F(a+[>’)

LTy
a=—-———
Where: | n+1
B = : [1— 21+ 1)2 — 4(wry)?]
2(n+ 1) v
For low energy _]
particles we have: Wry K1 =)

n+1
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Solving the equations of motion
(brane)

r(2e + 1)r (1 _2p — ’+’"1)

)F(1+a—8)

Sy
(a+8+ )F(a+6)

r A\l

)l
" r(1+a—f -

" (f)m r(2a + 1)r(

Ruw () = A_ (

Far away from the Horizoﬁ('__r) .

=f(r)r ¥ z:=wr

) N2
ef dar | (1+3)
—+——+|1- f=0
dz? zdz Z°
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Solving the equations of motion
(brane)

: AR
R LB

3, T
FU—FE)

Matching of the

solutions: N P
o 2 = 'r =\rfi1 =28 ———|ri ] _—
- ?_AJ _+jl \1-28 +1l o+ BIr l.c-+-.‘3’+- +1l

_ 0T wu1+c—8—_IT|”1+c—@‘P3+1+1_H

B, —iB_ n+ 2
Rrp (r) = , , exp[ ((07 — TI)] Spherical
V2wmrnt? 4 waves at
B, +1B_ [ _ n+ 2 infinity.
T — exp | —1 (wr — n)‘
V2wmrnt? |
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Solving the equations of motion
(brane & bulk)

2142 I’ (l L 1)2 I (1 + L)2

5 16m  ,wry n+1 1
A :}J(n+1)2(2 ) 1\ L 2L+ 1y
F(l +§) F(l + n+1)
The gray body factor is
given by:
n+i1 :
2"t 2 n+1 2I+n+1){+n) ,
glw) = — T |A|
n!wmt? 2 [!

For the I=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)

hod [’"*’2}("') d]R"" + [w? i [((I+n+1)]R(r)=0
iz gy 1 U o (r) + [w meidl n )R(r) =

Near the Horizon Solution:
r\'Ir'Ra +1)r(1-2p)
Ryy(h) ~ A_ ( ) . 2
Ty r(i+a-_p)
rg\tT M (2a+ 1)r2p — 1)
u (,—)

I'(a+ p)?
Solution far away from Horizon:

n+1

B_J'I (OJ)'['*‘ - B F(l-{- : )(Z)H 5

r (l N n _2+ 3) 5 plen+1 .

Rep(r) =
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Solving the equations of motion
(bulk)

Matching of the solutions:

4P ~ 4{: (w;}{)znmz l I gl-&—ﬁ)

F(§ +'n.-l- 'l)zr(l +n§3)2

2n+1

The energy emission rate is

given by: |
Z N ‘A I w
dtda) W -
exp TBH] 1
N 2j+n+ 1[G+ n)
With- T T i £ 1)
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Energy Emission Rates

dE"2|dedlt

(Fixed # of extra dim.
n=1)

dE"2|dexdt
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Energy Emission Rates

(For the dominant mode

|=0)
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Energy Emission Rates

(Ratio of bulk over brane energy emission for the dominant

mode |=0)

dE(bulk)/dE(brane)

0.30 +

0.15¢
0.10 +

0.05+

n=1
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That’s all Folks!
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