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Photon Detection Unit in PoWER

● It should be designed in order to detect converted photons by PEN (420 nm) and also to 
directly detect VUV photons produced by interactions in LAr buffer

● Demonstration of  VETO capabilities of  PoWER PDS is very important and it will be the 
main goal of  next small scale prototypes

● PoWER photon sensor should be composed by SiPMs densitive down to VUV region and 
to standard Visible sensitive SiPMs giving two output channels

● Unbalance of  two channel signals allow to disentangle background events from internal 
detector events



Design of  the first PoWER light detection prototype
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Setup Ganging
12 VIS SiPMs: 3 SiPMs are passively parallel-ganged; each triplet is then passively 
series-ganged.

4 VUV SiPMs: 4 SiPMs are passively parallel-ganged



S14160-6050HS for visible light detection

N pixels: 14331

Capacitance per pixel ~ 150 fF, Total Capacitance = 2000pF 



S13370-6050VN for VUV detection

N pixels: 14336

Capacitance per pixel ~ 100 fF, Total Capacitance = 1300pF



SiPM matrix board to host SiPMs



Ganging board
 →2 output channels: one 
VUV and other VIS

Capacitance per channel:
VIS: ~ 1500pF
VUV: 3840

Temperature 
sensor: TMP37



Spice Simulation
SiPM model: 

Rq ( quenching resistor) = 150k𝝮 for 
Hammamatsu 50 um pixel pitch
Cj = Junction Capacitence 
Rs ( SiPM conducting resistance) ~ 1k𝝮
Rk ( Non conducting resistance) ~ 1M𝝮





 

Converter from 
RJ45 TO DB37

APSAIA amplifier used in SBND 
experiment:
GAIN from 20x or 40x
Output → MCx
Can provide the bias to the SiPMs 
( from 20V up to 60V)



In alternative: test of  cold amplifier in Naples 
In case of  high noise with APSAIA configuration, we are developing a cold-amplifier and we are 
going to test it with VUV SiPMs

Filter: fc = 10MHz

Fast AmpOP, with resistor at non inverting input, 
to compensate the polarization current

Compensator to 
stabilize the fast 
AMP-OP (can be not 
mounted)

Gain: ~ 20



●  

Summary



The compensator
w/COMPENSATOR n/COMPENSATOR


