A Prototype Device for Acoustic Neutrino Detection in Lake Baikal
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In April 2006, a 4-channel acoustic antenna has been put
in long-term operation on Lake Baikal. The detector was
installed at a depth of about 100m on the instrumentation
string of the Baikal Neutrino Telescope NT200+. This

detector may be regarded as a prototype of a subunit for The Acoustic Device

a future underwater acoustic neutrino telescope. We

describe the design of the acoustic detector and present Power connection 300 v + network cable

first results obtained from data analysis. The device runs J Underwater part Shore sefory

also in 2007, in common mode with NT200+.
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Regimes of operation

The module is designed for operation together with the
Baikal Neutrino Telescope NT200+.
There are 3 regimes of operation of the instrument:

T
AMaster trigger

Transmitting of one second sample of data from all
hydrophones to the shore computer centre after trigger
signals from NT200 and outer strings.

Q

+ Online search for short acoustic pulses of definite shape, Schematic view of the underwater 4-channel digital device for detection of acoustic
which can be interpreted as signals from quasi- local signals from high energy neutrinos. Installed at depth of 100m below surface,
sources. operated in common with the Baikal Neutrino Telescope NT200+.

An autonomous analysis of acoustic background
statistics.

Online Data Handling

Signal Detection and Classification
15t Stage =) AndStage
Procedure

Acoustic Time Series. u.m"“,ﬁm"z :°,.’
The program performs online a search for signals, that \exceed the threshold, From Hydrophones condition
using calculated statistical characteristics and the calculated thresholds. T
Extraction of Direction and
Statistical Information|
oL
Signal Detection Final Data
And Representation
‘ U Vv JL
1 Store Signals ina s';?m
B ) PTG The underwater components: Power supply, DSL-modem, PC104 -Computer
with PCI/ ADC Card (left to right:).

The program distinguishes the following properties of signals: time of registration,
duration, number of periods, the maximal amplitude and others.

Impulses are classified by these parameters and the information about them

is stored in corresponding dynamic arrays.

Block scheme of data handling, performed by the PC underwater.

. . . Pulse Selection Reconstructed Signal Direction
Reconstruction of Direction
w fomoeas 2505
! ] : p g
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Example of experimental bipolar pulses. Those signals which satisfy to t; < &t will be accepted. 2006). Note: Acoustic signals from the lake surface and the upper 100m

H H Here t,,,, = L/, is the propagation time of a signal from one hydrophone to another, L is the distance between ~ above the device have zenith angles between 0° and 90°.
Speed Of sou nd in Bal kal Water two hydrophones, V, - sound velocity at the depth where antenna is placed. We set 5=1.2.
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Acoustic signals from UHE cascades
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The results of the experiment have demonstrated the feasibility of the
proposed acoustic pulse detection technique in searching for signals from
UHE cascade. Although the Baikal water temperature is close to the

L L L L temperature of its maximal density, the absence of strong acoustic noise
107 10° 10* 10° 10° 107 sources in the lake's deep zone, the very low absorption and direction
Frequency (Hz) background suppression (“top” vs. “down”) may allow for neutrino detection

in Lake Baikal with a threshold of order 10'8-10'%V.

Absorption length of sound in freshwater (Baikal) and seawater. In 2007, this prototype device was again deployed, and operates in
Signals from UHE showers are mainly from 20-30kHz. common with the Neutrino Telescope NT200+.
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