Acoustic neutrino detection at South Pole
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Hybrid detection of high energy neutrinos
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- Commissioning while stages still in water,
intra-string events were observed.
- 53 out of 63 sensor channels are operational:.
- 3 failed after deployment;
- 3 failed during freeze-in.
- All transmitters are working.

Visualization of detected inter-string events

- Non-stop data-taking for 6 months, except during power failures at South Pole:
cold reboot 1s no problem for the embedded computer buried in the snow.

- 150 Mb/day of data 1s transferred north.

-Transmitter signals between all three strings are seen.

The South Pole Acoustic Test Setup
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Equivalent noise level of all SPATS sensor
module channels; the bars indicate the range
over which all the sensors are spread. The
curved black line corresponds to the mean i
value. The level of a commercial hydrophone
is indicated by a thick band. o e e L L L
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SPATS deployment
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Results

Pressure and temperature monitoring: Background noise:
Acoustic noise floor:
Commercial absolute pressure sensors were used Gaussian and stable in time.
during deployment for monitoring and positioning of s 3
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Inter-string:
Water long range test in lake covered with 90 cm of ice: a clear signal was seen at 800 m distance between sensor
and transmitter

in water @ -42 m depth:
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Conclusions

SPATS status:
- The South Pole Acoustic Test Setup was successfully installed and commissioned 1n the 06/07
polar season.
- All 21 transmitters are working.
- 53 out of 63 sensor channels are operational.
Results:
- Ambient noise 1s stable and Gaussian.
- Transmitter signals have been recorded between all strings. Amplitudes are an order of magnitude
lower than expected.
- The current data determine a lower limit on the attenuation length.
Outlook:
- With increased statistics, we will be able to constrain attenuation length.
- Implementation of precise timing will allow us to determine the speed of sound and study refraction.
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