Radio-wave detection of neutrinos
Current Antarctic Experiments:
ARA (South Pole) &
ARIANNA (Moore’s Bay)
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Two cones show 3 dB
signal strength

* installed 15 antennas
few hundred m depth with
AMANDA strings.

e tests and data since 1996.

* most events due to local
radio noise, few candidates.

e Askaryan Radio Array
near IceCube : first
deployments December 2010
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In-ice view of radio detection with antennas
- 200m deep for ARA
- at the surface for ARIANNA




Deployed Antennas (Jan 2011); wire bicones and bicone slot-
cylinders
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Analyze signals received @testbed from Buried Pulser: Az=2450 m; Ar~2000 m
Calculate <L _._>via: P_=P_G_G_ A*/4xr>exo(-2r/L .. ): Unfold denth dependence via lab
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Thermal noise from a source at temperature T

Noise power=k_ T(°K)Bandwidth (Hz)

For one Hz, kT=3.31x102*W=3.31x10®¥ mW
=10log, ,(3.31x10¥) dBm=-174.8 dBm

Typical numbers:

500 MHz bandwidth
Temperature=240 K
P=1.38x10*° x 5e8 x 240=1.66x10"*Watts

Coupled to 50Q antenna: V4/50=1.66x10"2

=>10 microVolts
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ARA angular resolution~22'/10" In 6/¢
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Surface Antennas - “fat dipol




ARA chZ2:lnice, Wopol, 100-1000MNHz
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ross-check phase offset of galactic signal...
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Projected Performance - ARA-37
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ARAQO3 reconstruction

ARAO3: IC1 (zenith=109.5, azimuth=230)
ARAOQ3: IC22 (zenith=110.6, azimuth=234)
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Most neutrinos —© :nt;::ir':u
pass through ice

without hitting atoms.

ARIANNA
experiment
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Ross ice shelf (Antarctica) autonomous station

transantarctic mountains
additional tau neutrino target
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direct and reflected neutrino signal
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