DEEP UNDERGROUND NEUTRINO EXPERIMENT

The front-end electronics of the
DUNE Photon Detection System

Esteban Cristaldo for the DUNE Collaboration
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Deep Underground Neutrino Experiment

Sanford

Underground
Rosearch ' . .« MSSE——_— -
Facility

Fermilab

The DUNE (Deep Underground Neutrino Experiment) will consist of two detectors
exposed to a high intensity neutrino beam and separated by a distance of 1300 km: the
far detector, with a projected total mass of 70 kt of liquid argon and located 1.5 km
underground at the Sanford Underground Research Facility (SURF) in South Dakota,

U.S.A;: and the near detector, located near the beam source at FERMILAB, In
lllinois, U.S.A.
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DUNE Far Detector - Horizontal and Vertical Drift

DUNE Far Detector 1 DUNE Far Detector 2

Vertical Drift

Horizontal Drift

Photon Detection Technology:
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X-ARAPUCA HD Module
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Photon Detection System and Cold Electronics
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Light collector: 10 modules per APA (Anode Plane Assembly). 1000 single-sided

Photosensor:

Channels:

and 500 doubled-sided.. 462 cm? per side collection area.

Hamamatsu and FBK 6x6mm SiPM. 192 per module. 288,000 in

total.
4 per module. 6000 in total..

SiPMs

DUNE FD1-HD PDS Cold

Electronics
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Light collector: 352 single-sided wall modules and

Photosensor:

Channels:

320 double-sided modules in the
cathode plane. 3600 cm? per mod-
ule per side collection area.
Hamamatsu and FBK 6x6mm SiPM.
160 per module. 107,520 in total.
2 per module. 1344 in total.

Hybr

GiPM signals

DUNE FD2-VD PDS Cathode

and Wall Modules Cold

Electronics

Oriver current:

DC affset + AxGA
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Due to the high voltaje enwironment in the cathode, PO modules
implement Power-Over-Fiber and Signal-Over-Fiber technologies to
power the amplifiers and SiPMs and to produce the output signals. PDS
Modules in the wall will have a copper readout, hence a similar

amplification system as the FD1-HD system.
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Input waveform
Moving average of 25 samples
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Aprox. moving average - FPGA
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ROC curve - DAPHNE VZA discriminaior module
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Photon Detection System Validation

Test at the University of Milano Bicocca

I-éD5 HPK SNR for different DAPHNE input configurations - DR: 2000P.E.

Histogram of integrals - FBK flexes - DAPHNE SoF Receiver
PDE = 45%(V =31.6V) - DCEM board in LN2

CERN Vertical Drift
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Thank you very much!!
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