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LESSONS FROM AMANDA

IceCube INTEGRATED LUMINOSITY

CONCLUSIONS




STANDARD MODEL

ELEMENTARY
PARTICLES

Three Generations of Matter

Outstanding success in describing all physical
phenomena up to a few hundred GeV
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Extraterrestrial V s = unigue window to probe physics beyond SM
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UP - GOING EVENT

DOWN - GOING EVENT

Kusenko & Weiler, Phys. Rev. Lett. 88 (2002) 161101
LAA, Feng, Goldberg & Shapere, Phys.Rev.D 65 (2002) 124027




“North”

Amundsen-Scott South Pole station

[not to scale]




GCONSTRAINTS ON NEUTRINO INTERAGTION FROM AMANDA DATA

E? ¢%an(BE)=3.30 x 1077 GeVem 2 s ! sr™?
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AMANDA
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PROBES OF NEUTRINO INTERACTIONS FAR ABOVE THE WEAK SCALE

Ve~ 6 TeV

neutrino lahenergy E/ Gev € [107, 10751
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PROBES OF NEUTRINO INTERACTIONS FAR ABOVE THE WEAK SCALE
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LAA, Feng & Goldberg, hep — ph / 0504228
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PROBES OF NEUTRINO INTERACTIONS FAR ABOVE THE WEAK SCALE




IceCube integrated luminosity @ 73 ~ 6 TeV

L =25 nb~?!
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Waxman & Bahcall Phys. Rev. D 59 (1999) 023002

Ahlers, LAA, Goldberg, Halzen, Ringwald, & Weiler, Phys. Rev. D 72 (2005) 023001
Stecker, Done, Salamon & Sommers, Phys. Rev. Lett. 69 (1992) 2738

Neronov, Semikoz, Aharonian & Kalashev, Phys. Rev. Lett. 89 (2002) 051101
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m  Secarches for sub-Planckian signals at the Tevatron
D0 Collaboration PRI 86 (2001) 1156




Because of absotption in travetsing the Earth ) simultaneous consideration
up-coming and down-going event tates can serve to constrain

the extraterrestrial neutrino flux and anomalous contributions to the neutrino cross sections

AMANDA - B10

. . . . . v u
Irrespective of cross section assumptions existing data exclude ¢~ > 26 pwp

at 90 % CL for E/GeV € [167 — 1675

4 This constraint has significance consequences for what may be seen at IceCube

Ndown < 10 yr_l for E/GeV € [107 — 107'5}

IceCube == new era in High Energy Physics

Integrated luminosity /8 ~ 6 TeV mmp £ == 25 nb~—'

40% (70%) enhancements from SM predictions may be excluded at 90 % (99%) CL

" Smoking- ice” of TeV-scale gravity models ) Probes of fundamental Planck scale







