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Neutrino telescope detection
principle

1) Neutrinos traverse
the earth

2) They interact under or
inside the detector

3) Secondary particles are
produced with high
energies

4) While traveling this
particles emit Cherenkov
light

5) We collect this
light with the Optical
Modules
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Mediterranean Neutrino
Telescope evolution: KM3NeT
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Cost effective OM design
Better event reconstruction
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Radiant blue sensitivity at 404 nm 130 mA/W
Quantum efficiency (QE) 20% @ 470 nm and 28% @ 404 nm
Inhomogeneity of cathode response 10%
Supply voltage for a gain of 3 x 10° 900-1300V
Dark count at 15°C and 0.3 photo-electron threshold 1.5kHz
Transit time spread (TTS) 45ns QFWHM)
Peak to valley ratio 25




Optical Module Calibration Principle

Known down going
muon Tracks

Cherenkov light Response of The OM
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Using Known Muon Tracks (Hodoscope)




64 x channels

26.3 mm
0.25 mm TiO2 refrective cap
1.2 mm WLS fiber
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0.76x0.76 cm? position accuracy
Eff. Area: 1.6m x 1.6m

Hamamatsu 8804 ,mum BRAOCE pants All data are stored and the analysis is done offline
Read Out Electronics: Maroc3 + FPGA



Hodoscope Studies

Radioactive source PMT HV Determination Card Channel Gain
above channel 30 (plot for 1 of 64 channels) (set @ 90% max. freq)
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Muon flux & Building Shadowing

Theta Distribution

Phi Distribution
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We consider muon tracks

the 4 fold coincidences between
Hodoscope planes.

The orientation of the tracks is
defined by the (x,y) coordinates
of the hodoscope planes above
and below the tank.

Hodoscope Response
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Antares OM DAQ card Calibration

Function Generator
Known pulse

Generator Pulse

Pulse charge distribution

hPulse_Charge

Voltage (mV)
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Card ADC charge distribution
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RMS 0.1846
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Charge Calibration Curve
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OM Charge distribution
(1pe =8pCbhb @ 1740V )

hCardChargeADC_30mV

Entries 1402827
Mean 703.9
RMS 10.29
%2/ ndf 73.27 /67
Constant  203.8 +3.4
Mean 704 +0.1

Sigma 10.17 £ 0.10
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(1 photo electron is called the electron
escaping the photocathode after
interacting with a photon.)
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OM measurements with Muons

Charge Distribution
With and Without muon track correlation
OM most precise histo total - ADC units
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OM charge response for vertical
muons (6 -> 0 — 5deg )

20cm x 20 cm hodoscope regions
OM facing upwards

Mean x 3.067
Meany 3569
RMSx 2.027

RMSy 2.026
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DAQ & Control PC DAQ & Control PC
WRS - DOM - CLB Hodoscope

White Rabbit Switch

Shared with PPS
Hodoscope cards

WRS Internal Clock
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Signal that puts the
time stamp of the
hodoscope to zero

Reset

Pressed before
initialising the run

DOM 12




KM3NeT DOM — Measurements

31 PMTs Rates (kHz)




KM3NeT DOM — Measurements
31 PMTs Rates (kHz)
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KM3NeT DOM — Measurements
31 PMTs Time over Thresholds (Charge)
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Other on-going studies

* Drop of the OM efficiency in Antares due to
bio-fouling (data since 2007)

e Estimation of the bio-fouling profile
e Calibration of the Antares Telescope for 2016
Charge — Thresholds — Pedestals (with existing tools)
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