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The

Testbed radio detector ~2km
distant

— extension from IceCube SJB

Measure ambient power density
spectrum in the 60-1000 MHz
range

Above surface:
— environmental noise
— CR air showers

Below surface:
— 12 antennas below ground screen
— Reach thermal noise floor

Plan

testbed

noise sources
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* South Pole isn’t so radio-quiet
— strong impulsive sources (v-like)

— 400-500 MHz range noisy (where you
want to be for ice)

— understanding / eliminating b.g. is key
for large-scale radio array



Geometry

e |2+2 antennas

snow/ice surface
~ 6V, 6H,

i pol
cable O 1.5m — Discones for V ol
ground recen.rer = P

— 2.5m depth below screen

p— as A ) — Batwings for HPOI
EE % % — S5m circle
ﬁ EE EE 2.5m

— Stacked in pairs for vertical

s dcone — resolution
15 m = * I5m Cu mesh ground screen
 DAQ & receivers in shielded
95m boxes ~1.5m depth just above

\ screen

 Also:
i RS o ki i — | monitor antenna above

screen, but ~Im deep

% — Pulser bicone ~15m away, in 24”
augered hole, 2.5-3m deep






n=1.35

Cu mesh Ground screen

Shielding Effectiveness of Copper Wire Meshes to Plane Waves
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Radio Frequency

22 mesh 015 copper —&— 100 mesh .0045 copper

Incident RFI from pole

Refracts into surface - better angle

$ =48°

~1/4 wave radius
—>Suppress Fresnel diffraction

Ground screen goals:

— suppress surface noise
from Pole

— block aircraft RFI

— block galactic & solar

RF emission (strong at
|00MHZz)

Size: ~ 3 times antenna
array diam, = ~|5m
High-quality EMI mesh
is really needed for
best performance



Antenna Assembly
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Receivers & DAQ system

Receiver Module (4 chan total )

discone
(Vpol, 0.1-1 GHz)
] AN 4{

N bandpass  LNA 2nd stage amp to ICRR

e filters 38dB 38dB

i) 1

shiclded housing
(HPol, 0.1-0.4 GHz)
ICRR
= (IeeCube Radio Readout) TRACR2 DOM—MB
E . LAB3
v nghBFreq. 4x2 2G5 EEPROM
[ —— Virtex—4
From Digitizer Standard IceCube
. Inputs Communications
Recelvers FPGA
Low Freq.
8 ATWD
N\ T
| event timing

Tunnel Diodes

Trigger
Inputs

e RF receivers:

ANITA design, ~76 dB
gain, 140K noise
temperature

Bandpass | 15-1200
MHz

 |ceCube radio readout
(ICRR):

Based on LABRADOR
digitizer + Virtex-4
FPGA combination
Similar to ANITA

design, 16 chan,
8@ I Gs/s, 8@2Gs/s

Interfaces to std.
lceCube DOM readout



Terminated Amplifier Module




lceRay Brains

W_




DOM MB, TRACR, and ICRR




Test Setup — UH Manoa 10/24/07

BAT1 FFT, 5000 waveforms

1200F
11005
1000F
aoof
8001
700F
6007
500F

a00F

Ero b b b b b o b b b
1] 50 100 150 200 250 300 350 400 450
Freq. (MHz)

_ * Nearly end-to-end test

| e Basic DAQ and wf analysis
ur e Later: cold test with dry ice
i also successful

e Hardware is ready!
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Surface Cable

e |700m Ericsson shielded

3-quad connects to spare
quads at S)B

* Adaptor for direct DOM
hookup (comms testing /
debugging) also complete




Summary

* |lceRay-0 testbed is
ready to go

* Will provide crucial
RF background
measurements,
continuous
monitoring

Stolen from nevillesgarden.co.uk. Want to design a logo?

* Hope to deploy this
season



Extra Slides



f = 100,35 MHz
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maxgain =

1,36 dBi  wgain = 0,96 dBi

400 MHz

F o= 200,74 HHz  maxgain = 2,05 dBi w3ain = —0,54 dBi F o= 401,51 HHz 4,57 dBi w3ain = -2,%6 dBi

maxgain =

f = 301,12 HHz maxgain = 3,32 dBi wgain = 4,32 dBi

-« Checked with
nec2dx_firn

Code modified for
n=1.35

e Reasonable mode
structure, 100-600 MHz

£ = 602,28 HHz  mawgain = 3,4 dBi wgain = -3,61 dBi



100 MHz

Batwing (Horizontal Pol.)

375MHz

z

£ = 400,03 HHz maxgain = 4,97 dBi  vaain = 3.12759 dBi

150 MHz

F = 450,11 HHz

R /i i il = S

maxgain = 6,21 dBi

175 MHz

£ = 175,16 HHz  maxgain = 6,62 dBi

G

225 MHz |

£ = 226,22 HHz

V2

maxgain = 7,88 dBi

wgain = 3,02196 dEi

vgain = -0,690704 dBi
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