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Abstract

The South Pole Acoustic Test Setap - SPATS - was built to measure the acoustic properties of Antarctic ioe versus
depth. Comesponding resulis are presenied for the sound speed. the acoustic abenuation lkength and the noise level

present at the Pole.

Kevwordy: acoustic neutring detection, sound speed, acoustic alenuation, noise-level

The feasibility and specific design of an acoustic san-
507 array &s part of a large vwolume ultra high enargy neu-
trino detector at the South Pole depends strongly on the
acoustic properties and the nodse condition in the antarc-
tic ice. The South Pole Acoustic Test Setup - "SPATS”
has bee m bailt to evaluate these parameters. Four strings,
co-deployed in lceCube holes down to 400 m - 500 m,
cary seven acoustic stations each. The three sensors
of each station register artificial sound signals produced
by SPATS tramsmitiers or 4 movable transmitter used
in the holes at different depths right after drilling be-
fiore the waier in the hole freeres again. Also acoustic
emission from re-freering bore holes and other anthro-
pogenic sources is received by SPATS.

Using SPATS transmitters and receivers &t bwo n2igh-
boring sirings with a horizontal distance of 125 m, the
sound speed in jce has been measured fior pressure and
shear waves between 80 m and 500 m depth [1]. Below
200 m it has been found to be constant with values of
Ve =38TEx I2Zmfsand v, = 1975.8 + B m/s.

The meost precise information about sound atie ma-
tion is derpved from data using a transmitter moving up
and down in the water filled IoeCube holes at different
locations before re-freexing [2]. The averaged results of
4T of such measurements give an atbenuation length of
313 £ 57T m. This value is at least an order of magnitude
smaller than theoretical estimaies suggested Mo sig-
nificant depth or frequency dependency were obsarved.

Further information will come from new data taken us-

ing a transmitter at dedicated frequencies.

In contrast to open sea or lake waier the acoustic
mvise in polar ice is stable and gasssian. The ahso-
luie noise level is difficult to determine, becawse an in-
situ calibration im the ice at large depth and low tem-
perature has mot been possible until now. Using lab-
oratory results, reasonzble assumptions kead to a noise
floorestimate of less than 20 mPa, including sensor self-
nvise . Additional measurements during the next Antarc-
tic summer will allow to improve this limit

Using a threshold trigger and requiring five sensors
out of twelve at three or four strings to hear 2 sound
signal from an identifizble source, data from SPATS al-
lewed to derive the presently best mewirino fuwx limit
from an acoustic test array [3]. This preliminary result
will be improved ousing 2 new readout scheme for the
detector.
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