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Motivation

Detector Submodule Assembly

Alveole

Crystals
Inserts

APDs/
VPTTs

Mounting 
plate

Each detector submodule needs to be fully operational
before being mounted into FW Endcap

Development of a standardized testing procedure →
Teststation needed

Relative pre-calibration can be done
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Design of the teststation - trigger detector

Trigger Detectors
 top

Trigger Detectors
bottom

Crystals

Detection of cosmic particles,
which are passing the crystal
→ 16 squared organic
scintillators (Eljen EJ-200)

Spacial resolution corresponds to the
front face of the PANDA crystals
→ two different scintillator sizes

Experimental conditions: −25◦C
→ climate chamber

Compact and capable of
generating a trigger signal
→SiPM readout

Detector parts easily
exchangeable
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Detector parts and construction

Array of 16 scintillators Preamplifier with SiPM

Casing printed from aluminum-nylon composite material

Scintillator wrapped in mylar foil

SiPMs coupled to front face of the scintillator

Preamplifier enhances signal and generates differential
signal for further processing



Motivation

The Bonn
teststation

Design of the
teststation

Construction

Signal
procession

Test setup

Measurements

First results

Analysis

Aproach I

Approach II

Summary

6/ 22

Signal procession

Ground board NIM discriminator

SiPMs receive individual supply voltage via ground board

Signals transmitted via differential wires to reconversion
board

Low discriminator threshold adjustable
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Test setup

Scheme of the test setup
Crystal Photosensor Shaper

Trigger0Detector Reconversion Discriminator

20APDs

VPTT

DAQ

CAMAC0Crate

ADC

LeCroy
4300B

TDC

LeCroy
2229

Wiener
CC-USB
Controller

CAMAC0

BUS

USB

Crystal Signal processing

Test of one submodule with
16 crystals

Crystal signals shaped to fit
ADC

FERA-ADCs for readout

NIM shaper
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Test setup

Monitoring of temperature and humidity via dedicated sensors
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Measurements

Trigger Detectors
 top

Trigger Detectors
bottom

Crystals

Measurement procedure:

2 Setups per climate chamber are cooled down (≈ 4 h),
measured for 72 h and warmed up again (≈ 4 h)

Usage of two climate chambers in parallel

All track types are recorded to have better statistics
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Measurements

Trigger Detectors
 top

Trigger Detectors
bottom

Crystals

Aims of the Measurement

Test of submodule functionality

Do a relative pre-calibration



Motivation

The Bonn
teststation

Design of the
teststation

Construction

Signal
procession

Test setup

Measurements

First results

Analysis

Aproach I

Approach II

Summary

10/ 22

First results

Track type 1

 ADC channels
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Measurement results

Track type 2

 ADC channels
0 200 400 600 800 1000 1200 1400 1600 1800

 n
um

be
r 

of
 e

ve
nt

s

0

2

4

6

8

10

12

14

16

18

20

3.6 days of measurement3.6 days of measurement

 ADC channels
0 200 400 600 800 1000 1200 1400 1600 1800

 n
um

be
r 

of
 e

ve
nt

s

0

5

10

15

20

25

30

35

40

45

50

9 days of measurement9 days of measurement



Motivation

The Bonn
teststation

Design of the
teststation

Construction

Signal
procession

Test setup

Measurements

First results

Analysis

Aproach I

Approach II

Summary

12/ 22

First results

Track type 3

 ADC channels
0 200 400 600 800 1000 1200 1400 1600 1800

 n
um

be
r 

of
 e

ve
nt

s

0

5

10

15

20

25

3.6 days of measurement3.6 days of measurement

 ADC channels
0 200 400 600 800 1000 1200 1400 1600 1800

 n
um

be
r 

of
 e

ve
nt

s

0

5

10

15

20

25

30

35

40

45

50

9 days of measurement9 days of measurement



Motivation

The Bonn
teststation

Design of the
teststation

Construction

Signal
procession

Test setup

Measurements

First results

Analysis

Aproach I

Approach II

Summary

13/ 22

First results

Track type 4

 ADC channels
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First results

Track type 5
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0 200 400 600 800 1000 1200 1400 1600 1800

 n
um

be
r 

of
 e

ve
nt

s

0

5

10

15

20

25

3.6 days of measurement3.6 days of measurement

 ADC channels
0 200 400 600 800 1000 1200 1400 1600 1800

 n
um

be
r 

of
 e

ve
nt

s

0

10

20

30

40

50

60

9 days of measurement9 days of measurement



Motivation

The Bonn
teststation

Design of the
teststation

Construction

Signal
procession

Test setup

Measurements

First results

Analysis

Aproach I

Approach II

Summary

15/ 22

Simulation

Simulation

Simulated particles within geometry
of teststation setup using Geant4

with Cosmic Ray Shower Generator
(CRY) library from LLNL

rectangular_sim_ch_4
Entries  12599
Mean    235.9
RMS     60.31

calibrated energy [MeV]
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Simulated tracks of rectangular events in ch 4
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Analysis

Goal of the analysis

Compare measured and simulated data to obtain
pre-calibration for each of the crystal channels

Approach I

Fitting functions to
measured and simulated
data

Compare peak values of
different tracks

Do linear regression
through different points

Approach II

Fit simulated spectra
directly to measured
histograms

Get mean of different
calibration factors
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Approach I

Type 1 events:

 ADC channels
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Type 2 events:

 ADC channels
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Approach I

y-Intercept[ 60.5±-191.9[
slope[ 0.344±5.164[

simulated[energy[peak[[MeV]
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⇒ Obtain relation to calibrate Spectra.
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Approach I - Crosscheck

Energy deposit [MeV]
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Approach II - First results

rectangular_meas_ch_6
Entries  86
Mean    640.6
RMS     385.4
yScaling  0.00392± 0.02137 
slope     0.0000± 0.2464 
offset    0.1624± -0.7856 
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Measured tracks of rectangular events in ch 6
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Summary

Summary:

First submodule teststation built up

First Cosmic particle simulation looks promising

Approach I: fundamentally working

Approach II: work in progress

Outlook:

Both approaches need to be evaluated further and need
to be compared

Setup needs to be duplicated

Test and pre-calibration of 268 detector submodules
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Thank you for your
attention!
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