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Detection Method for νµDetection Method for νµ

• Cherenkov photons
are detected by an
array of PMTs

• Tracks are
reconstructed by a
maximum likelihood
method using photon
arrival times.

νµ
µ
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AMANDA-II
Feb. 2000

AMANDA-II
Feb. 2000
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SPASE-AMANDASPASE-AMANDA

• Calibration of absolute
pointing

• Calibration of pointing
resolution

• Calibration of signal
efficiency
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Data / MC ComparisonData / MC Comparison

• Data and atmospheric
ν MC compared.

• Good agreement
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Signal/background: atm νSignal/background: atm ν

Arb. normalization between signal and BG
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WIMPs from Sun/EarthWIMPs from Sun/Earth
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Angular Spread of WIMP signalAngular Spread of WIMP signal

• Angular spread
decreases as WIMP
mass increases,
reducing atm. ν
background
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Cuts for WIMP searchCuts for WIMP search

• Level 1: θLF ≥ 50º
• Level 2: θML ≥ 80º, cut on # of hits
• Level 3: θML ≥ 140º, cuts on # of hits
• Level 4: Iterative Discriminant Analysis
• Level 5: θLF > 130º, θML ≥ 165º,

cuts on track length and
number of hits, ...
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Efficiency for WIMPsEfficiency for WIMPs

• Optimized cuts for
almost vertical
upward moving
muons.

• The simulated WIMP
signal is reduced to
30% after reducing
background by 108.
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Event reductionEvent reduction

Cut level Data
135 d.

MC
atm. muons

1 d.

MC
Neutralinos
mχ=250 GeV

MC Atm.
neutrinos

135 d.

0 109 5 x 106 100% 5013

2 2 x 107 7 x 104 79% 4002

3 1.2 x 106 2588 68% 490

4 5442 13 56% 93

5 15 0 29% 16.6

Events left at different cut levels
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Events at level 5 + θML cutsEvents at level 5 + θML cuts

Level 5 Data Atm.
neutrinos

Neutralinos
mχ = 250 GeV

90% C.L.
on signal

θ > 165º 15 16.6 29% 7.0

θ > 172.5º 4 4.6 26% 4.5

Preliminary: Systematic uncertainties are not included.
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AMANDA ν-candidateAMANDA ν-candidate

• Early photons are red, late
photons are blue. More
photons are larger circles

• Bottom of array is towards
center of Earth

• The muon is clearly
traveling in the upward
direction
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Limits: Annihilation rateLimits: Annihilation rate

• Derived limits on the
annihilation rate in the
center of the Earth.

• Preliminary:
systematic
uncertainties are not
included.
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Limits: µ flux from the EarthLimits: µ flux from the Earth

• AMANDA limits
comparable to MACRO,
Baksan and Super-
Kamiokande.

• Preliminary: systematic
uncertainties are not
included.
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Future WIMP searchesFuture WIMP searches

• Systematic effects are studied right now.

• Cuts will be more optimized for WIMPs.

• 1998, 1999 and 2000 data will be included.

• WIMPs in the Sun will be searched for.

• AMANDA-II with 19 strings complete
since Feb. 2000.

• Ice3 to be deployed 2002-2007 (hopefully)



IDM2000, September, 2000 Joakim Edsjö 19

AMANDA

WIMPs from the Earth with Ice3WIMPs from the Earth with Ice3

• Ice3 will  improve the
sensitivity several
orders of magnitude

Optimized search for vertical neutrinos
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WIMPs from the Sun with Ice3WIMPs from the Sun with Ice3

• Ice3 will  improve the
sensitivity several
orders of magnitude.
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ConclusionsConclusions

• 135 days of data in 1997 with AMANDA B-10.
1998-2000 data to be analyzed.

• Cuts optimized to look for neutrinos from
WIMPs annihilating in the Earth.

• Muon flux limits are comparable to those from
Baksan, Macro and Super-Kamiokande:
 Φµ < 1000 km-2 yr-1 @ mχ ~ 1 TeV


