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PREX/CREX Collaboration JLab Hall A
Main Integrating Tandem Detector Design

.
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PREX/CREX Collaboration JLab Hall A
Quartz Geometry Plans (Preliminary)

.
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PREX/CREX Collaboration JLab Hall A
PREX/CREX Tandem mount testbeam (2016).
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PREX/CREX Collaboration JLab Hall A
PREX/CREX Tandem mount testbeam.
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PREX/CREX Collaboration JLab Hall A
Main Detector Components List: What we have

& what is needed.
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PREX/CREX Collaboration JLab Hall A
Tandem Mount motion system (Prototype shown)
.
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PREX/CREX Collaboration JLab Hall A

Motion system Needs
.
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PREX/CREX Collaboration JLab Hall A
PREX/CREX “small” 10x20 cm2 GEM trackers.

D. McNulty, 2018July26 Main Detectors for PREX-II/CREX 9



PREX/CREX Collaboration JLab Hall A
GEM Readout Plans.
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PREX/CREX Collaboration JLab Hall A
GEM DAQ Plans

.
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GEM DAQ Progress.
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PREX/CREX Collaboration JLab Hall A
Sample GEM Pedestals (very preliminary).
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PREX/CREX Collaboration JLab Hall A
GEM Chamber Mounting Concept.
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PREX/CREX Collaboration JLab Hall A
Cosmic Stand (with Rarm Tandem Det & GEMs).
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PREX/CREX Collaboration JLab Hall A
Main Detector Stands.
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PREX/CREX Collaboration JLab Hall A
RHRS Tandem Quartz Mount with GEMs.
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PREX/CREX Collaboration JLab Hall A
HRS Detector Package Torque Analysis.
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PREX/CREX Collaboration JLab Hall A
HRS Detector Package Torque Analysis

.
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PREX/CREX Collaboration JLab Hall A
HRS Detector Package Torque Analysis.
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PREX/CREX Collaboration JLab Hall A
HRS Detector Package for PREX-II/CREX.
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PREX/CREX Collaboration JLab Hall A
HRS Detector Package for PREX-II/CREX.
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PMT Linearity Studies: Apparatus)
.
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PREX/CREX Collaboration JLab Hall A
PMT#2 (ZK5365 R7723Q) at 0.3 nA.
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PREX/CREX Collaboration JLab Hall A
PMT#2 (ZK5365 R7723Q) at 0.5 nA.
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PREX/CREX Collaboration JLab Hall A

PMT#2 (ZK5365 R7723Q) at 0.3 nA
.
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PREX/CREX Collaboration JLab Hall A
PMT Characteristics from Hamatsu Handbook

  

●  At high currents, space charge can influence the electron 
trajectory, causing collection losses.

●  Light level > certain level – PMT output becomes saturated 
and is no longer proportional to the light level.

●  Light hysteresis and voltage hysteresis of the PMT.
●  Signal to noise ratio of the PMT.
●  Drift (time stability) – warm up helps minimize.
●  PMT operation stability depends on the total stability of the 

power supply characteristics (drift, ripple, temperature, input 
regulation, load regulation).

.
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PREX/CREX Collaboration JLab Hall A
PMT Gains (Work by Brady Lowe)

.
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PREX/CREX Collaboration JLab Hall A
PMT Linearity and Gain Summary

• So far we’re able to find zero non-linearity crossings for specific
HV and preAmp settings for all light levels tested so far (10
nA, 6 nA, 0.5 nA, and 0.3 nA). All these results can be found
here: http://daq3.physics.isu.edu/linearity/PMT.html

• The above tested light levels were based on PE yields and 1
GHz/ 50 MHz focal plane rates for PREX/CREX

• Will reassess light levels given new focal plane rates (1.8 GHz
for PREX and 30 MHz for CREX; planning to do optical
simulations to explore different quartz thicknesses and ND
filters for PREX-II main detectors

• There is no significant difference between 120 and 240 Hz FF

• PMT gain calibrations are in full-swing and will be completed
by this winter
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PREX/CREX Collaboration JLab Hall A
GEM Summary

• “Small” GEM tracking system development well underway
– 5 assembled and tested GEM chambers at ISU + 1 at SBU
– All readout electronics in hand: 55 APVs, 6 MPDs, 20

two-slot and 16 four-slot backplanes; SBU has 18 APVs, 2
MPDs, 5 two-slot and 2 four-slot backplanes

– GEM mounting concept developed and constructed
– HV circuits assembled and burn-in procedure completed;

but will likely change the divider for lower current
– CODA DAQ with MPD drivers established; communicating

with APVs and acquiring ped data; we have working
decoder and rudementary analyzer; exploring basic
functionality with source tests; hope to start cosmic tests
soon
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PREX/CREX Collaboration JLab Hall A
Main Detector Summary

• PREX-II/CREX main detector design essentially complete
– Waiting for final PREX-II and CREX focal-plane footprints

before finalizing quartz geometry
– Will use bare, unwrapped quartz and no light guide
– Rotary tandem mount concept vetted: Left arm tandem

detector constructed and in cosmic test-stand

• Main detector PE yields and relative widths measured at
MAMI for 6mm and 10mm thick tandem configuration
– For unwrapped quartz, 6mm gives 37 peak PEs with 20%

RMS/Mean; 10mm (downstream) gives 65 peak PEs with
28% RMS/Mean

– Expected focal plane rates times these peak PE calibrations
give PMT photocathode light levels–so we can prepare each
PMT for optimal linearity–Devi working on this

D. McNulty, 2018July26 Main Detectors for PREX-II/CREX 32



PREX/CREX Collaboration JLab Hall A

Extra Slides
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PREX/CREX Collaboration JLab Hall A
GEM Readout.
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PREX/CREX Collaboration JLab Hall A
Detector Configuration in HRS (Top View)
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