
PREX/CREX Main Detectors and GEM
Trackers

Dustin McNulty
Idaho State University

mcnulty@jlab.org
March 4, 2017



PREX/CREX Collaboration JLab Hall A
PREX/CREX Main Detectors and GEM Trackers
Outline
• Main Integrating Detector design and HRS mount

– Tandem thin quartz Detectors
– Sliders with rotary stage mount

• PREX-II/CREX Tandem Detector Testbeam Results

• SAM Testbeam Results

• PREX-II ”Small” GEM Tracking System
– CERN 10x20 cm2 GEMs
– HRS mount
– Readout system

• Quartz Geometry Idea

• Finalizing Detector Design

• Summaries and Future Work
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PREX/CREX Collaboration JLab Hall A
Main Integrating Detectors and Tandem Mount.
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PREX/CREX Collaboration JLab Hall A
Detector Configuration in HRS (Top View)
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RHRS and LHRS Tandem Rotary Mount CAD

.
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MAMI testbeam May 24-27, 2016

.
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PREX/CREX Tandem mount Tests.
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6 mm/10 mm Tandem Testbeam Results.
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10 mm/6 mm Tandem Testbeam Results.
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Final SAM Design and 2016 Testbeam.

Dustin McNulty PREX/CREX Main Detectors and GEM Trackers 9



PREX/CREX Collaboration JLab Hall A
SAM PE Yield & LG Testbeam Study:

Miro-silver27 vs Anolux UVS (no tungsten).
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PREX/CREX Collaboration JLab Hall A
SAM PE Yield & LG Testbeam Study:

Miro-silver27 vs Anolux UVS (w/ tungsten).
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PREX/CREX “small” 10x20 cm2 GEM trackers.
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GEM Chamber Mounting Concept.
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RHRS Tandem Quartz Mount with GEMs.
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Prototype Development at ISU.
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GEM Readout Plans.
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GEM Readout.
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Quartz Geometry Idea.
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Upcoming Plans for Finalizing Detector Design

• Will shorten quartz rails and side-walls

• Thinking to redesign side-walls – may replace aluminum with
3D-printed plastic

• Question: Do we want µ-metal PMT shields?

• Also thinking about how to make detector more easily
light-tight without using gobs of tape–will facilitate quicker
turn-around time for re-configuring quartz arrangement

• We may want thinner quartz (or ND filter) for PREX based on
preliminary non-linearity measurements: 40 PEs/e− at 1 GHz
gives 6.4 nA light level on photo-cathode; so far, ≤ 3nA LL
gives best results (see next talk)
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Main Detector Summary

• PREX-II/CREX main detector design near complete
– Still waiting for CREX focal plane footprint
– Rotary tandem mount concept ∼vetted

• Main detector PE yields and relative widths
measured at MAMI for 6mm/10mm thick tandem
– For al. mylar wrapped quartz, 6mm gives 45 PEs

with 20% rel. width; 10mm gives 80 PEs
– Note that during 2015 MAMI testbeam, 6mm

(unwrapped) gave 40 PEs with 19% rel. width
(benchmarked with MC)
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SAM Summary

• SAM PE yields studied for final SAM design (the one
currently installed in Hall A)
– Examined two LG materials w/ and w/out W

pre-radiator
– Miro-silver27 (LG used in Hall A SAM) gave 7.6

PEs/e−; ∼120 nA LL on cathode at 100GHz
– Anolux UVS LG gave only 5.2 PEs (unexepected

result based on reflectivity measurements)
– PE yields increase 5-fold using pre-radiator with no

significant degradation in rel. width
– May install W pre-radiators in SAMs this summer
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GEM Summary
• “Small” GEM tracking system development underway

– 5 assembled and tested GEM chambers in hand
– Readout electronics in hand (55 APVs, 6 MPDs), and in

production (20 2-slot and 15 4-slot backplanes)
– Preliminary GEM mounting concept developed and

prototype under construction
– Plans to start HV burn-in procedure next week, assemble

HV divider circuit and start to test rudimentary
functionality

– Hope to get backplanes from vendor within month or so;
start to assemble full readout chain, establish MPD DAQ
and eventually cosmic tests over summer

• Thanks to ISU parity group: Carlos Bula-Villarreal, Devi-Adhikari,
Joey McCullough, Daniel Sluder, Royal Cole, and Chase Juneau

Dustin McNulty PREX/CREX Main Detectors and GEM Trackers 22


