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- GZK Neutrinos
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“Guaranteed” flux of
neutrinos

However,
fewer than 1/km?/yr

Optical detectors ~ 1km®,
not big enough
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Radio Detection @
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G. Askar'yan, 1962

— Neutrino interacts in solid dielectric

* |ce, sand, salt

- Shower develops negative charge
excess

A\ upper horn
[ lower horn
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- Charge excess => Cherenkov

Field strength, Volts per m per MHz, at 1 m
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Attenuation length =2 1 km
from 200 to 700 MHz

Deployment of AMANDA
and lceCube offers
unique opportunity for
radio and optical methods
to occupy the same space
(and also acoustic!)

Test radio detector
elements without
incurring additional
drilling costs
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RICE 5
Radio Ice Cherenkov Experiment

1\‘

M.A.F.Q.

Event 0D,274,01872 ¢ Triggar. Geéneral 4—hil
Fitted veftex (4.52)=(-45{-64,-162 //
303 Uplink Detection Statuk = ON
Surface Veto Siatus = PASS
Recvr Time (u5) Argpl {¥) e
D5Rx3 2072 5832 i
DIRx2 2202 4628 : i G
DORxE 2415 358.0 e g
97Rx4 2475 | 2779 1 E
90R¥4 2511 | 19071 1§ : A

£

iy

17 dipoles

o« 200x200x200 m cube above
AMANDA

« All electronics on the surface, like
AMANDA

« Data-taking since 1999,
upper limits on flux from 10"7-10" eV
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AURA
Askaryan Underice Radio Array

10ONS

 Combines technology and
design from lceCube, RICE

and ANITA (balloon-borne
radio neutrino detector)

Communicat

h
13.33m
40 m

- lceCube communications
motherboard, cables, DAQ...
and drilling! Y

- ANITA digitization and
triggering electronics

- RICE antennas
e 200-1000 MHz dipoles \ A
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AURA Status: 2006/7 deployment @
Lt R One module at 200 m

/depth, near RICE

Two modules at
1450 m depth,
600 m apart

1 module has
transmitter only

» AN SRR EL B EERENSONCISSAAL R 1 2 D Y VOANSOSDD SRS

- EE
-
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AURA in-ice trigger

Were
Enough bands
hit?
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Band a:
Band b:
Band c:
Band d:
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~200-350 MHz
~350-500 MHz
~500-700 MHz
~600-1000 MHz

Enough bands
hit?

Band 1 I:{>
Band 2 .:{)
2K
_} I Band 3 ':{>
Band 4 —}
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AU RA Waveforms & FFTs
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AURA receiving 250 MHz sine wave
from RICE transmitter

2ea

2el -

T T T
"rigeon.csw" using (F1) ——

"riceoff.csw" using (F1) —w—
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2007/8
lceCube
drilling area

TeV Astrophysics 2007

AURA 2007/8 plans

Full IceCube footprint

Venice, Italy Dawn Williams, Penn State University
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. 2006/7 receivers
o 2007/8 receivers

Same basic design as

last year
new shielding,

power supply,
stronger transmitter

Radio at South Pole
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Conclusions &

» Radio detection is a promising method for GZK
neutrino detection

» South Pole ice radio properties and Askar'yan
effect in ice have been studied

» Radio detectors can take advantage of existing
South Pole and IceCube infrastructure...
possibility for coincident detection

 AURA following RICE, total of 6 receivers in
ice after 2007/8 season
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Future possibilities: IceRay W

60 total stations -

e Surface antenna clusters. ,
- - snow/ice surface
- leeCube -

. Radia 5 .
ks LA A ’
Arrag S S =" cable
do_ o ‘ DAQ 1.5m
S o ’ ok i (8 .
Ny AN L% T e = receiver
. PO ARV W Vel el ground A ol
j P - ) ( screen )
| - — = L - — 1 » e 1
AN ; il ]
VAR . S % ]
T . S xl & R A
. Y a T 1 |
r . ! S [ 25
EE EE :
~15m

; v
batwing discone _

" (VP)
", simudation volume: (HP)

. r=6km, depth=2.5km
el P. Gorham

=

Subsurface array... no drilling! ﬁ g % g
1 Prototype station to be tested ﬁg

2007/8, 1.5 km from IceCube

Simulated subsurface array as EE
shown sees a few GZK

neutrinos/year
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Hybrid array simulations &
O=optical
5 —— _ )
A O 00 O0O0O * lceCube A_Ra_COlé_StIC
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J. Vandenbroucke ,
17.5 18 18L5 (E / V]Q 19.5
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See Freija's talk later this session 10
for acoustic activity at Pole!
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