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Baseline Shower-max Design and Preliminary

Testbeam Results

Outline
• Review baseline design and ring concept

• Prototype designs for testbeam (Baseline Designs)

• Prototype construction and testbeam Run

• Some Preliminary Testbeam Results

• Summary and Future Work
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Shower-max Motivation & Requirements.
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Shower-max phi-segmentation, rates and energies.
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Baseline Design Stack and Light Guide Concepts.
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Prototype Designs for Testbeam

.
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Shower-max Benchmarking Prototype concept.
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Benchmarking Stack Configurations

.
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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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Simulation results for B configs (6mm quartz)

.
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Prototype Construction and SLAC Testbeam Run

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

.
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Assembled 1A Full-scale ShowerMax Prototype

.
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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 as benchmarking prototype) and with full
light guide; this will be constructed with machined aluminum
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Benchmarking Prototype (1A) Expectations.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 17



Collaboration Meeting JLab Hall A.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 18



Collaboration Meeting JLab Hall A.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 19



Collaboration Meeting JLab Hall A
.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 20



Collaboration Meeting JLab Hall A
.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 21



Collaboration Meeting JLab Hall A
.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 22



Collaboration Meeting JLab Hall A.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 23



Collaboration Meeting JLab Hall A
.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 24



Collaboration Meeting JLab Hall A
.

Dustin McNulty Baseline Shower-max Design and Preliminary Testbeam Results (2019Mar21) 25



Collaboration Meeting JLab Hall A

Summary and future work

• Showermax baseline prototypes constructed and tested
– Analyses of testbeam data are ongoing
– Preliminary results for benchmarking prototypes in good

agreement with baseline MC
– Full-scale results and uniformity scans still in progress

• Starting shower-max MC tuning process now to benchmark
amount of light exiting the stack; light guide performance can
then be more accurately modeled to make data and sim agree

• Shower-max detector design and cost is firming-up: possible
cost reductions – use 90/10 W/Cu alloy, thinner quartz bars
(marginal saving), PMTs are already one of least expensive
options
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Backup Slides

.
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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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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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Simulation Results for new Stack Configs.
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Unity Gain operation with Baseline design?.
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Teatbeam Apparatus under construction.
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