Chapter 19:
Large Extra Dimensions
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ADD: Stuck on a Brane

quarks and leptons have no
momentum in extra dimensions
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Hierarchy Rephrased




Sizes of n Extra Dimensions

L

Gravity is 3+n
dimensional |
for for distances e
smaller than R e

110,000




Baron von Eotvos

tested Equivalence Principle
with torsion balance tfo
5 parts in a billion




Adelberger, Heckel

tested gravity
with torsion balance to
a fraction of a millimeter



Torsion Pendulum

Eot-Wash




Torsion Pendulum Limits
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ADD: KK Gravitons

S

KK gravitons extremely light
lots of them
change Supernova cooling



Supernovae Emit
Neutrinos
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Supernova Neuftrinos
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Time (second)

At 16:35:35 (1 minute) on February 23, 1987, Japan time




Supernova Neutrino

LVD (ltaly) 1kton
Liquid scint ~300 v,

Super-Kamiokande (Japan) 50kton ~ Sudbury Neutrino Observatory
(Canada) 1.7kton H,O, 1kton DO
7000 inv. B decay, 410 on 50,
300 elast. scattering, 4° pointing

710 inv. g decay, 160 2H breakup,
45 elast. scattering, 17° pointing

Coincidence sarvear

10s coincidence securely hosted by
window Brookhaven National Lab

signe ::1* email
Email alarms
to astronomers

Sign up yourself to receive an
alert at: http://cyclo.mit.edu/snnet/



KK Gravitons at LHC

S

at TeV KK gravitons
add up to strong
extra dimensional gravity




KK Gravitons at LHC

KK gravitons extremely light
lots of them
produced at colliders




KK Gravitons at LHC
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Black Holes at LHC

at TeV KK gravitons
add up fo strong
extra dimensional gravity




Hawking Radiation

One member of the

The event horizan:
hole







