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Å move the Planck scale to 1 TeV and you solve the hierarchy problem

Å gravity isn't weak; it just "leaks" into extra dimensions that are curled up at small scales of size R and only
become apparent at 1 TeV

Å the extra dimensions appear to us in 4D as a series of states with increasing mass, known as a Kaluza-Klein tower;
these are just the fundamental and excited states in the extra dimension

Å At high energies, the neutrino can transition into these higher-mass KK states. Because there are so many
available states to transition into, the total cross section increases suddenly, even though the basic cross
section remains weak

Å If sufficient energy is deposit in the limited volume R, the space collapses to a (micro) black hole

Physics with Tao: Large Extra Dimensions or

si non e vero e ben trovato







IceCube: a BSM Machine

5160 10-inch PMs
in 1 km3 of ice



IceCube:
5160 10-inch photomultipliers,

60 per string on 86 strings,

instrument one km3 of

Antarctic ice between

1.4 and 2.4 km depth

as a Cherenkov detector



1 km3 of Antarctic ice

instrumented with 5160 PMT 

(10inch) below 1450m
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Look through the Earth:

Å upgoing muon  11o  below surface

Å produced by 8,700 TeV neutrino

Å 2,600 TeV deposited energy

Å not atmospheric

Å reconstructed < 0.3 degree

Å astronomy



10 msec movie of

IceCube taking data

muons detected per year

Åcosmic ray muons ~ 1011

(3000 per second)

Åatmospheric neutrinos ~ 105

(1 every 5 minutes)

Åcosmic neutrinos ~ 200



superior total energy

measurement

to 10%, all flavors, all sky

neutrinos interacting

inside the detector

superior angular resolution < 0.3o

including systematics

muon neutrinos

filtered by the Earth



Glashow resonance event with energy 6.3 PeV
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resonant production of a weak

intermediate boson by an anti-

electron neutrino interacting with

an atomic electron



IceCube and DeepCore



Å higher energies, same oscillation

parameters

Å fit both the atmospheric flux and the 

oscillation parameters

Å blind analysis

Åone million neutrinos [5-55 GeV]

Ålow background (IceCube veto)

Åsee ntdisappear and appear


