this is not a bent string




CHAPTER 1

THE ART AND CRAFT OF BENDING BLACK BRANES
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WE HAVE ABSOLUTELY NO IDEA OF WHAT KIND OF HIGHER DI-

MENSIONAL BLACK HOLES ARE OUT THERE BUT IT SEEMS TO

BE A GENERAL FEATURE TO EXHIBIT A LIMIT WHERE THEY BE-
COME LOCALLY BLACK BRANES.




T = ((e+ Putu® + Py™) 67+ (a? — X#(o%))

e=—(n+1)P

If the object acts as a source to Einstein's
equations then it must satisfy:

vV, T =0

Projecting this in directions parallel and or-
thogonal to the worldvolume leads to:

D, T% = (

TabKabp =0




The equilibrium condition is simply:

The object is described by the mapping functions:

Xt =71, X* = R¢
with intrinsic metric:

Vapdo?da® = —dr? + R2do?

and Killing vector:

k%, = 0, + 0,




CHAPTER 2.

BLACK BRANES AS VISCOUS FLUIDS AND ELASTIC
SOLIDS




Small perturbation
of intrinsic
parameters

To first order in a derivative expansion:

T% — (Euaub + PP™® — 2noyy, — Q?P“b) 82z — XP)
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The perturbed brane must satisfuy:

D, T% = (




Small perturbation
of extrinsic
parameters

The equations of motion are modified to:

D,T® = K.° ¥V od*#

Tangb — _KacpK(CbAda)bA o J—povbvadaba




A real 4D material can be described by a local particle density:

T = eutu” + PH*

On the other hand. a p-brane
develops dipoles of stress and re-
quires a orthogonal component of
the stress-energy tensor. a dipole

contribution:

TH = dPto (T'”‘”(SD(:E” — X*) 4+ Vp(dabpuguZ(?D(m“ — X”)))
Wp+1




"' We can measure the dipole from an approximate analytic
ﬂ solution. in general we find the relation between stress
\ and strain (Hookean Idealization):
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The Young Modulus for Black Strings is:

Qi (0 + 2) which can be measured in the linearized gravity regime far
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Charged bent strings develop a polarization vector in transverse directions to
the worldvolume. We can captured this by introducing a dipole correction to the
current:

JH = /];V "o (J”V(SD(:E'“’ — XH) + Vp(M“bpugung(x'“ — X”)))

p+1

which can be measured using:

VAR = JH

and hence the eletric susceptibility:

Mabﬁ — Xeab,{iuyEpv —_—

Measurement on its way!




CHAPTER 3.

THE END




lus. stress. strain. susceptibility. etc.

- A rather unusual use of jargon when speaking about black hole physics : elasticity. young modu-

CFT
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