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Neutrinos produce secondary particles by
scattering with a nucleus

Gomez-Cadenas & Harris, 2002
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Neutrinos are detected by observation of
Cherenkov radiation from secondary leptons

Cherenkov cone

shielded and optic
transparent mediur

Francis Halzen, "lceCube neutrino observatory,” in
AccessScience, ©McGraw-Hill Companies, 2011,
http://www.accessscience.com



Antarctic ice at >1450m depth Is the ideal detector
medium

Halzen & Klein, 2010



lceCube is located at the south pole

\ \ ke 8 !
\ ——N I\
! ' QGER 1 e
/ \" | // la f x P "_ \
{/ \ '\ | o \:‘
A\ ‘ NN
- PR'"C Q&

EAST ANTARCT
) [ L5
£l F @‘%




lceCube is located at the south pole

2009/10

http://icecube.wisc.edu/gallery



Assembly during the austral summer months with
hot-water drills

http://icecube.wisc.e‘u/gallery



lceCube

An in-ice Cherenkov detector at the south pole

lceCube Lab

50m

1450 m

2450 m
2820 m

IceTop

81 Stations
324 optical sensor

IceCube Array

86 strings including 8 DeepCore strings
| k / 5160 optical sensors

DeepCore
8 strings-sFaci optimized for lower energies
480 optical sen8or

http://icecube.wisc.edu/gallery



Digital-Optical-Modules send events to the surface
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http://icecube.wisc.edu/gallery



Digital-Optical-Modules send events to the surface

Penetrator HV Divider

DOM
Mainboard

gel

Glass Pressure Housing

http://icecube.wisc.edu/gallery



Muon neutrinos produce tracks

Halzen & Klein, 2010



—lectron neutrinos produce cascades

Run 110261 Event 350001
Tue Jan 29 09:44:359 2008

Halzen & Klein, 2010



Tau neutrinos produce a cascade followed by a
secondary cascade from tau lepton decay

Halzen & Klein, 2010
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ceCube Science:
High-energy neutrino point sources
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Point Source Limits
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lceCube Preliminary Design Document, 2001

4. 3C273 pp-Neutrinos
5: Crab Nebula

6: Coma Cluster

7. 3C273 py-Neutrinos
8: Supernovae



C40 SIGNIFICANCE MAP
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lceCube Science:
Search for WIMP decay
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lceTop Science:
Anisotropy of cosmic rays

Halzen & Klein, 2010
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