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Outline

Dark Matter Candidates

IceCube and DeepCore detectors

Searches for Solar WIMPs

Searches for WIMPs from the Galactic Center and 
Halo
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Dark Matter (WIMP)

● Srong evidence from astrophysical observations

● Interact only through weak and gravitational forces

● Models
● SuperSymmetry, Universal Extra Dimension

● Detection
● Direct  recoil of nuclei in ultra-low background –

detectors (Xenon, CDMS...)

● Indirect  measure the decay products of dark matter –
annihilation (Fermi, IceCube, )…

● Collider  produce dark matter and measure missing –
energy (LEP, LHC, ...)
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MSSM: Neutralino

● Lightest Supersymmetric Particle (Stable)

● Collected in Massive Object (Sun, Galatic Halo,...)

● Self-annihilation leads to SM particles and then 
neutrinos

● Event rate and energies depend on MSSM model 
parameters and astrophysics (relative velocities, 
galactic density profile)

● few to 103 events per year

● GeV to TeV energies (low energy!)
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soft hard
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IceCube Collaboration
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IceCube Observatory
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IceCube Detector

● IceCube
● Completion in 2011

● 80 strings in total

● Deployed 73 (+6) strings

● 4800 Digital Optical 
Modules

● Height ~ 1000 m

● Diameter ~ 1000 m

● IceTop
● 80 Stations, 320 DOMs

● 2 Tanks x station 

AMANDA
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IceCube + DeepCore detector
● 6 string sub-array (completed!)

● More densely instrumented

● Closer string spacing

● 60 x 6 high. Q.E. DOMs

● Deployed in the deepest, 
clearest ice

● Extend sensitivity to ~ 20 GeV

● Dark Matter Searches

● Neutrino Oscillation

● Use of IceCube as a veto extends 
searches to southern sky

● Extended exposure

● More sources including GC

AMANDADeepCore
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IceCube + DeepCore detector
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Neutralino induced neutrino from the Sun

● Background:

● Atm. m » O (109 ) events/year (downward)

● Atm. n » O (103) events/year (all directions)
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Analysis filtering strategy

Preliminary

AMANDA 6 years

IceCube 22
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Hypothesis testing
Correlation to the Sun: space angle



GDR Terascake @ Brussels
November - 2010 alfio.rizzo@vub.ac.be 15



GDR Terascake @ Brussels
November - 2010 alfio.rizzo@vub.ac.be 16

AMANDA 6 years Sensitivity

Preliminary
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Limits IceCube 22
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DeepCore Prospects
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Dark Matter from the Galaxy
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Conclusion and Outlook
● Indirect searches with neutrinos can probe WIMP-

nucleon scattering cross section (SUN) and the self-
annihililation cross section (GC/GH)

● Final AMANDA 6 years analysis now finished
●  more sensitivite for low energies!

● First IceCube analyses completed (22, 40 strings)

● IceCube + DeepCore nearing completion
● 79 string data taking and analysis have begun

● New low energy triggers, filters, and reconstructions

● Full year searches possible with active veto

● Increased sensitivity to searches for low mass WIMPs 
(30-100 GeV) 
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Thanks!
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Backup slides
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Neutrino detection
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