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Collaboration Meeting JLab Hall A
Shower-max Detector Plans and Radiation

Hardness Testing

Outline
• Review baseline design and ring concept

• Understanding Shower-max resolution

• Prototype designs for testbeam

• Prototype construction and testbeam Plans

• Summary and Future Work

• Rad Hard Tests at the Idaho Accelerator Center

• Summary and Future Work
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Collaboration Meeting JLab Hall A
Shower-max Motivation & Requirements.
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Shower-max phi-segmentation, rates and energies.
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Collaboration Meeting JLab Hall A
Baseline Design Stack and Light Guide Concepts.
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Understanding Showermax Resolution

.
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Monte Carlo tuning and Shower-max Simulations.
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4-layer baseline PE Dists for 2, 5, and 8 GeV.
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What is Resolution of Showermax (Open Septant).
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Attempts to improve Showermax resolution

.
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Prototype Designs for Testbeam

.
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Shower-max Benchmarking Prototype concept.
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Lateral size of EM Shower: Moliere Radius.
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Longitudinal Development of EM Shower.
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ShowerMax “Benchmarking” Stack Configs.
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Candidate Design for Stack Prototype: Config #1.
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What if the quartz thickness is reduced?

.
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Reduced Quartz Configuration Results.
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Quartz and Tungsten Ordered in Nov 2017

.
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Updated Full-Scale Prototype (1A) for Testbeam.
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1A - 4A Mean PE and Resolution versus Energy.
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Promising results for B configs (6mm quartz)

.
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Simulated Yields from Photons (1A Full-scale)
.
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Simulated Yields from Pions (1A & 1B Full-scale)
.
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Simulated MIP signal for cosmic-ray tests

(Full-scale).
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Uniformity Studies: 1A PE means along φ and r
.
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Uniformity Studies: 1A Resolutions along φ and r
.
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Prototype Construction and Testbeam Plans

.
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1A Full-scale Stack Assembly at SBU, June 2018

.
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Assembled 1A Full-scale ShowerMax Prototype

.

Dustin McNulty Shower-max Detector Plans and Radiation Hardness Testing (2018Oct07) 34



Collaboration Meeting JLab Hall A

Testbeam and MC benchmarking strategy
• Engineer benchmarking prototype capable of operation with

systematically more stack layers added and with no light guide

• Basic strategy outline:
– First take data with only one piece of quartz
– Then add the front tungsten plate and take data, then the next

layer of tungsten and quartz, then next, then next
– This will facilitate benchmarking of optical quartz properties and

G4’s showering process without light guide complication

• Also construct and test full scale prototypes (with same exact
stack configuration) and with full light guide; this will be
constructed with machined aluminum

• Note that ND filters are needed if use conventional PMT; could
possibly use vacuum photodiode or maybe unity-gain PMT
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Benchmarking Prototype (1A) Expectations.
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Teatbeam Apparatus under construction.
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Summary and future work

• Showermax prototype designs finalized
– Write up found in D. Sluder’s MS thesis:

www2.cose.isu.edu/∼mcnudust/publication/studentWork/sluderThesis.pdf

• Benchmarking prototypes constructed

• Full-scale prototypes constructed

• Ongoing and future work:
– Incorporate LG reflectivity lookup tables; using 60%
– Sample realistic e− energy, position, and angle
– Study det. res. unif. over entire face; edge effects (∼done)
– Determine shower-max excess noise for stat. power (∼done)
– Continue preparing for December SLAC testbeam

Dustin McNulty Shower-max Detector Plans and Radiation Hardness Testing (2018Oct07) 39



Collaboration Meeting JLab Hall A

Director’s Review Recommendations
(Shower-max related)

• Splashback from the Shower Max Detector should be simulated
to see the impact on the Thin Detector ring signals.

• Estimate the Qweak double-difference systematic (go beyond
crude estimate presented by Kent on the second morning in
closed session) for both quartz and shower-max detectors.

• Conduct radiation damage tests to at least 50MRad to qualify
fused silica for use in the thin detector (see next few slides).
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Backup Slides

.
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Candidate Design for Stack Prototype: Config #2.
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Candidate Design for Stack Prototype: Config #3.
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Candidate Design for Stack Prototype: Config #4.
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Unity Gain operation with Baseline design?.
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