The detector signal chain
of the P2 experiment at MESA

(design & beam tests including radiation hardness)
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Schematic of the readout signal path for the Fused Silica Cherenkov Detector

Liquid

Lumi it
Backward Micromegas Hydrogen I;J;:ller:::zlrsy
Tracking Detectors Target
The P2 setup Tests have been done in

Single Event Mode and Integration Mode

— ' at electron rates expected at P2
Voltage DIVider and preAmplifier, DivA board

Tuesday, 10 December 2024 2



i Experimental setup for Testing the Hadm'ns ~ .N,
Readout Electronics Chain l cagee-}—'

Trigger scintillator J'
P2 detectors |
Electron beam exit : \
pipe
Light-tight
setup box

Beam time setup at MAMI Inside of the setup box
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Evaluation of Electronics Performance o o

via NPE determination cRe 660

Radiation Hardness Test

* DivA board (6300 Gy)
* Various voltage regulators (160 kGy)

Pedestal Fit funtion:

Landau-Gauss convolution Fit funtion: Gaussian

Run:23030, Channel: 0 un: 77, Channel: 1

$ “Fit: Landau + Gaussian convoluted @ o Totes T
£ T 14 £ 107K vean [ Weasurement
I Most probable Landau: 857.614 + 0.333 [} Std Dev 0.0131 = m e Fjt
104 Total area: 898774.921 + 1875.217 ¥/ ndf 1956/ 16
S etes 16708 <0005 Constant 7406217,
E resolution without electronic noise: 11.66% + 0.05% Mean 0.4548 + 0.0080 gs =.2QI VB
10° T et 100 005 L *Ne
Number p.e.: 73.56 + 0.58
RMS (with Pedestal): 362.79
RMS (without Pedestal): 197.20
1 ... Do the measured NPE
0 match expectations?
10
1 ... Does the Diva board meet
1
1000 2000 3000 .
Channel : 0.45 0 1 the requirements for P2?

Nominal PMT voltage @ 790 V; Nominal PMT voltage @ 500 V;
Electron beamrate @ 4 kHz Electron beam current @ 1 GHz

QDC spectrum in SEM ADC spectrum in IM
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