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Figure 1: Missing energy spectrum at the LHC.



(n) _Q"‘ h’
o eXchanae % e < <
Signature '- 4 3

dirn -9 R Wy
oTerov\ofs O = ';\" : T\M’ (2D

e« These are wot m,S\Oeﬂu.c\ b‘ﬁ \qishef —cuy Faiure
terms \E\IEN ¥ Com?a(.‘t'.g.‘cd on O
T o [(ReM* 571 ]

« What's LL&"' 2 Black Holes EJ whj?

R

o —cs v S \0\1"3@, eay EH‘S Sy
My

BH ‘S W exfra dins Ware Studjed ‘0“3 C§9 - -.

e.q  Schwartacmild -like g¢oln's..

- Doulweare +Deser Ig!.‘
- wheeler ‘®e

- Whitt reg

- Wildghie 126 +...

° Te,\l" SC&\.L BH

- Danlass Fischler 'q4 v lcanti ‘oM

Roviews :
~ Dimogouwlot ¥ Laundsbers /ol i . HossenLelder : !O('l

- Giddwngr ¥ Thomsy ‘O]
\



Black Holes on Demand > NYT, 9/11/01

Scientists are exploring the possibility of producing miniature black holes on demand by smashing particles
together. Their plans hinge on the theory that the universe contains more than the three dimensions of
everyday life. Here's the idea:

Particles coliide in three
dimensional space, shown
below as a flat plane,

gravifational force

As the particles approach ~ When the particles are ex- The extra dimensions would Such a black hale would
in a particle accelerator, tremely close, they may enter  allow gravity to increase immediately evaporate,
their gravitational attraction  space with more dimensions,  more rapidly so a black hole sending oul a unigue pat-
increases steadily. shawn above as a cube. can form. tern of rachation.

Spring 2002 Greg Landsberg - Black Holes at Future Colliders & Beyond
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Once produced, the black holes will un-
dergo an evaporation process whose ther-
mal properties carry information about the
parameters Mr and d. An analysis of the
evaporation will therefore offer the pos-
sibility to extract knowledge about the
topology of our space time and the under-
lying theory.

The evaporation process can be catego-
rized in three characteristic stages [36],
see also the illustration in Figure 8:

1. BALDING PHASE: In this phase the
black hole radiates away the multipole
moments it has inherited from the initial
configuration, and settles down in a hair-
less state. During this stage, a certain frac-
tion of the initial mass will be lost in grav-
itational radiation.

2. EVAPORATION PHASE: The evapora-
tion phase starts with a spin down phase
in which the Hawking radiation carries
away the angular momentum, after which
it proceeds with emission of thermally dis-
tributed quanta until the black hole reaches
Planck mass. The radiation spectrum con-
tains all Standard Model partjcles, which
are emitted on our brane, as well as gravi-
tons, which are also emitted into the ex-
tra dimensions. It is expected that most of
the initial energy is emitted in during this
phase in Standard Model particles.

3. PLANCK PHASE: Once the black hole
has reached a mass close to the Planck
mass, it falls into the regime of quantum
gravity and predictions become increas-
ingly difficult. It is generally assumed that
the black hole will either completely decay
in some last few Standard Model particles

or a stable remnanyg will be left, which car-

ries away the remaining energy.

seec \neve
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