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Optic Detection Principle
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Acoustic Detection Principle

Mechanism Thermo-acoustic effect from parti

particle interaction.

Signal Bipolar acoustic pulse.
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hydrophone

Acoustic Antenna Design

Hydrophones Spacing Frequency Range
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Seismic Monitoring

A(@‘

Detecting underwater seismic

activity and tectonic movements.

frequency [Hz)

Induction Magnetometer
Gakona, Ak

Fower Spectral Density: Bx (mag north)

Japan 9.0 Earthquake
2011 March 11 05:46:23 UTC

HAARP

T T T T T
12:00 16:00 20:00
N March 2011 (UTC)

m
b3
o
[
L)
-
-
[
"
T
&
po——




Anthropogenic Noise

Studying human-induced
acoustic pollution in deep marine
enviroments.

Frequency (Hertz)

s
N
I
=
>
(=}
c
@
]
[+
L
[

1000

200

1500

2000 2500

Time (seconds)

300

400 500
time [s]

3000

600

700

3500

800

900




CONCLUSIONS AND FUTURE WORK

A four-hydrophone acoustic antenna is being developed as an innovative component
for the KM3NeT neutrino telescope, enabling the detection of acoustic signals
generated by neutrino interactions.

Its compact design, advanced signal processing capabilities, and seamless integration
with the KM3NeT infrastructure make it an excellent addition for enhancing physics
and environmental studies.

The antenna will also supply valuable data for oceanographic and environmental
monitoring.

Looking ahead, once the design phase is complete and the antenna prototype is built,

it will undergo laboratory testing and shallow-sea trials before full integration into
KM3NeT.
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Bipolar Pulse simulation

Acoustic Bipolar Pulse
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[ Waters, D. Study of the acoustic signature of UHE neutrino interactions in water
and ice. Nucl. Instrum. Methods Phys. Res., Sect. A 2009, 607, 398-411. DOI:
10.1016/j.nima.2009.05.009 ]
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https://www.sciencedirect.com/science/article/pii/S0168900209009401?via%3Dihub




HTI-96-Min Hydrophone Series

1

HTI-96-Min Hydrophones are widely used in the seismic industry for ocean bottom
cables and nodal systems.

Specifications:
Sensitivity
Frequency Response

Equivalent Input Self Noise

Preamplifier Type

Maximum Operating Depth

Size

/ithout Pre-Amp:
With Pre-Amp:

RMS: 1 Hz - 1000 Hz

Spectral

-201 dB re: 1V/pPa (8.9 V/bar)

Max -165 dB re: 1V/uPa (562 V/bar)
Min -240 dB re: 1V/uPa (0.1V/bar)
2Hzto 30 kHz

78 dB re: 1 uPa (0.08 1 pbar)

54 dBre: 1 yPa/vHz @ 10 Hz
42 dB re: 1 yPa/vHz @ 100 Hz
42 dB re: 1 yPa/vHz @ 1000 Hz

Voltage Mode
Current Mode

10.000 feet
3.048 meters

2.50" length x 0.75" diameter



" DGI330 Hydrophone  ssalar

Working band:

5-90.000 Hz

High pass filter on preamplifier :

700 Hz (on demand)

CH1 output sensitivity:

-156dB re 1V / uPa & 5kHz

The DG1330 is a digital omnidirectional hydrophone, a professional tool specifically designed ~ CH2 output sensitivity: -176dBra 1/ / uPa & SkHz
and produced for the Km3Net project, where our hydrophone was selected by INFN to record  Directivity : Spherical - Omnidirectional
acoustic signals at depths of up to 3500m. Max working depth : 1500 m

Two channels with different gain Gain @5kHz: 46 dB (CH1), 26dB (CH2

Very low self noise on both channels

Equivalent input acoustic noise @5kHz:

34 dB re TuPa [ sqrtHz

Wide frequency range

Input impedance:

10 MOhm

High sensitivity, high dynamic range

Supply voltage range:

9-18 Vdc

24Bit, up to 216 kHz sample rate

External 25MHz digital clock input or
internal clock

Current consumption:

100mA @ 12 Vdc

AES/EBU interface

Customizable

Output: AES3 protocol

Weight in air: 1600 gr with 4m cable

Body construction: POMC (stainless steel inner core)
Dimensions: 330 x 52 mm
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