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The Crystal Barrel / TAPS Detector at ELSA

ELSA beam

1 - Radiator
2 - Tagger
3 - Pol. Target Cryostat
4 - Crystal Barrel

5 - Forward Det.

6 - CO, - Cherenkov Det.
7 - MiniTAPS

8 - Photon Beam Monitor
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Crystal Barrel / TAPS @ ELSA (Uni. Bonn)

Material: CsI(TI) PTN --> APD
Crystal size: (6° x 6°) x 30 cm

Thickness:  16.1 X,

Energy res.. 0.5/E 1.6/VE 0.35%

Time res.: I level trigger: PIN no / APD YES!
# of crystals: 1380 ( 2760 LNP PreAmps )
Coverage: 98% 4m

END VIEW
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Future Project — HESR @ FAIR

FAIR (Facility for Antiproton and Ion Resear

HESR (High Energy Storage Ring)
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PANDA Fw. EMC @ HESR

Material: PbWO, (-25¢C°)

Crystal size: 2 cm x 2 cm x 20 cm
Thickness: 22 X,

Energy res.. 154% / JE/[6eV]+0.3%
Time res.: <2ns

#Fw. crystals:3600 ( Tot.: 15552 )
Very Fw.: 1 VPTT & 1 Preamp
Rest: 2 LAAPD & 2 Preamp

Coverage: 96% 4m
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Basel LNP PreAmp's for Crystal Barrel
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Electronic Circuit of Basel LNP
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Electronic Circuit for Crystal Barrel upgrade (APD)
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Photosensors
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Motivation

@ No access to preamplifier modules

@ Best LNP’s - minimal calibration - PHYSICS
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Introduction
°

Motivation

@ No access to preamplifier modules
@ Best LNP’s - minimal calibration - PHYSICS
o Automatisation 4 large # of preamplifiers - Tot: 10'000

o Qualitative/quantitative test of all PreAmps
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Introduction
°

Motivation

@ No access to preamplifier modules

@ Best LNP’s - minimal calibration - PHYSICS

Automatisation 4 large # of preamplifiers - Tot: 10’000

Qualitative/quantitative test of all PreAmps

HV, Power, Signal shape, Gain, Linearity, Noise
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Laboratory Tests
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Pile-Up Test (relevant for PANDA)

time

| \/ Const. Interval 500us \/

1lus - 10us
1MHz - 100kHz
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Laboratory Tests
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Pile-Up Test Setup for VPTT

14bit DAC Level control LNP-PreAmp

* O0>»0n

Trigger

Xilinx Spartan-3AN
LED driver/signal
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Laboratory Tests
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Pile-Up Data Structure
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Laboratory Tests
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Pile-Up Test (PMT, VPTT, Shaper)
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Laboratory Tests
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Pile-Up Test Setup using Generator

14bit DAC Level control LNP-PreAmp
Photo-
sensor
I
Gircut s
A
D
C
Trigger I
Xilinx Spartan-3AN Small VME DAQ system Struck 500MS/s 12bit
LED driver/signal C++/ROOT based 500MHz VME SADC
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Laboratory Tests
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Double Burst Test using Generator
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Laboratory Tests
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Amplitude Linearity

Calibration Parameter?

Linear?
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Laboratory Tests
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Method for Amplitude Linearity Test
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Laboratory Tests
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Amplitude Linearity Signal Extraction using VPTT
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Laboratory Tests
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Amplitude Linearity Test using VPTT
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Laboratory Tests
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Radiation Hardness - %°Co source
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Laboratory Tests
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ge: 1.6% for 8 kGy and 2.1% for 30 kGy
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Laboratory Tests
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Summary

o Pile-Up Effect ~ 1 %
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Laboratory Tests
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Summary

o Pile-Up Effect ~ 1 %

o Amplitude Linearity ~ 1 %
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Laboratory Tests
°

Summary

o Pile-Up Effect ~ 1 %
o Amplitude Linearity ~ 1 %

o Radiation Hardness ~ 2 % for 30kGy
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Laboratory Tests
°

Summary

Pile-Up Effect ~ 1 %

Amplitude Linearity ~ 1 %

Radiation Hardness ~ 2 % for 30kGy

Time Resolution / Signal Transition Time is < 1ns
@ Temperature Stability (-30°C and +30°C) < 1%

@ Noise level allows High Dynamic Range ~ 10'000
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Serial Test Setup
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Concept of Serial Test Setup

Trigger  2xCH

Irakli Keshelashvili - CGSWHP 2014 Basel - Low Noise/Power Preamplifier



Serial Test Setup
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Test Laboratory
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Serial Test Setup
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FPGA Pulser Generator and Test Box
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Serial Test Setup
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Flat Cable Banding
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Serial Test Setup
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Test Software
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Serial Test Setup
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Summary

@ Hardware - Modular and Computer Controlled

Irakli Keshelashvili - CGSWHP 2014 Basel - Low Noise/Power Preamplifier



Serial Test Setup
.

Summary

@ Hardware - Modular and Computer Controlled

@ Software - Easily Customisable

Irakli Keshelashvili - CGSWHP 2014 Basel - Low Noise/Power Preamplifier



Results
©000000000

Typical HV Measurement
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Results
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Typical Current Measurement

8 different amplitudes between min. — max., 10kHz countrate
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Typical Signals Processing
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Amplitude Linearity Measurement
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Input and Output Signals Vs

8 different input amplitudes Vs SN Ampland Amp2 Vs SN
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Gain Vs SN
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Normalized Gain Ratio - Gainl / Gain 2

Normalized Gain Ratio Vs SN
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Gain Vs SN
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Decay Time Vs SN
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Summary

o First serial test of large # of LNP's - DONE!
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Summary

o First serial test of large # of LNP's - DONE!

@ Till now, there was no PreAmps damaged after beam test
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Summary
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Summary

o First serial test of large # of LNP's - DONE!
@ Till now, there was no PreAmps damaged after beam test

@ High stability and ... proves conceptual design
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