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Radio Detection d High Energy Neutrinos *

Goadls

PeV: AGN 1 km3
EeV: GZK 103 km3

Cherenkov radiation from
n- induced in-ice shower
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|nteradions and shower ssimulations *

Interadion Model
n, isotropic from upper hemisphere (2p)
charged current only

Gandh et a. '98 crosssedion
ds/dy with ~20% reduction for Oxygen (EMC eff ect)

+ 1+ 1+

Shower ssmulation

+ GEANT 3.21
30% smaller than ZHS (but ...GEANT 4 ??)

+ LPM from Alvarez& Zas
+ no contribution from hadronic cascade
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Radio Attenuationin lce *
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Pulse $iape smulation*
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60,000 e showers at
Blad dots + sample

Red dots * location of events which trigger RICE

E=1EeV

Reallts of MC ssmulation *

~ 5% efficiency
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B el B

Limited by
Cherenkov angle
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Limited by attenuation




RICE effedive volume for e,gshowers *
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Reoonstruction & Man made noise

Thisisactualy a
transmitter event !

. dt =50 nsfor noise
-dt=25nsforn

- dr = 10 m nearby
-.dr=0.1R,<1km

- dg ~ 10 deg
- dE/E~ 0.5
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Thermal Background*
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Red + Smulated detected showers (1 EeV)
Bladk = Simulated noise + uncorrelated background

Warnings. shower vertices are “true” positions nat reconstructed. Should be OK inside 1 km.
shower vertices are monoenergetic.
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Reallts of Data Analysis*

333.3 hrslivetime

David Sedkel, IceCube/AMANDA coll aboration mtg, Stockholm SE, 6/21-25/2002



Limits on diff usen, flux from e showers *
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Stecker & Salamon (AGN)
Protheroe (AGN)

Mannheim (AGN)

Protheroe & Stanev (TD)
Engel, Seckel & Stanev (GZK)

Ranges are central 80%



Potential Systematic Effects *
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LPM and hadronic showers *

“Hadronic”
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Limits on power law fluxes

RE lint s on povwer law flues

%%l , 333 Hhr

+GeV cm?s Isr Y
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PRELIMINARY

Top set: n, CConly

Log#E?dNsdE
o

// Bottom set: all 'sCC+NC

GZK challenge!
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Summary

Radio detection has a bright future

Demonstrated ability to rged surfacebackgrounds and work close to
thermal li mit

Maor uncertainty is
+ attenuation inice (high energy)
+ cdibration (low energy)
Vg (E>10%V) > 20 kmd s [n, CConly]
Limits will i mprove by 4-10 with inclusion of hadronic channels
Limits may improve by 10 (again) with analysisof 1 yr data.
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