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Outline

• ES&H Design Considerations

• ePIC model

• pfRICH (Alex Eslinger)

• dRICH (Alex Eslinger)

• hpDIRC (Avishay Mizrahi)

• AC-LGAD/TOF (Barrel) (Andreas Jung)

• AC-LGAD (Forward) (Andreas Jung)
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ES&H Design Considerations

• All installation platforms will be designed in compliance 
with OSHA standards
• General Duty Clause
• Walking-Working Surfaces
• Fall Protection
• Stairways and Ladders

• SBMS will be followed for safe work practices and work 
around beampipe

• Critical Lift or Engineering lift procedures will be used 
where applicable.
• Determining load capacity
• Ensuring Structural Integrity
• Stability and Balance
• Appropriate Lift Points
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ePIC Model

dRICH

hpDIRC

pfRICH

AC-LGAD (Forward)

AC-LGAD/TOF (Barrel)
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pfRICH
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pfRICH Overview
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Estimated weight: 200kg



pfRICH Assembly/Sub-Components
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pfRICH Installation & Support
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pfRICH Design Summary
• CAD model has developed rapidly 

since last October while an 
emphasis has been placed on 
ensuring that the CAD design 
agrees with the simulation software

• Sub-Assemblies are developing 
further detail as discussions with 
industry and other fabrication plans 
progress

• Assembly plans, installation, and 
support structures are in a 
preliminary stage and are being 
analyzed

• Services have been identified with 
on/off detector system designs in 
the works

• Detector prototype is being 
developed to evaluate componentry 
and fabrication techniques
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dRICH
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dRICH Overview
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dRICH Sub-Components
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dRICH Installation & Support
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dRICH Design Summary
• Recent global positional 

changes have reduced 
integration interferences, 
however there are still a few 
minor areas of concern that are 
being addressed (circled red)

• Installation and support designs 
for the dRICH are still being 
developed but consistent with 
the overall design schedule
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hpDIRC
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hpDIRC Overview

Bar Box Front View Bar Box Side View (Hadron End)

Bar Box Side View (Lepton End)

Fused Silica
Bars

Carbon Fiber
Covers

Linear Rails

Spring Buttons

Prizm Lens 1 Lens 2 & 3

Mirror Mirror Plunger

Spring

16Estimated Weight: 7500kg



hpDIRC Installation

Bar Box, Prism, & Readout
Slide using a linear rail system

Lepton Side Hadron Side
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Attached after installation



hpDIRC Support Structure

Linear Rail 
Clearance

Services 
Routing

M6 TYP.

Bar Box 
Location

Cross-Section 
Designed for 
Maximum Material 

Max Deflection <0.5mm w/AISI 341 SS
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hpDIRC Design Summary
Sub-components and 
systems in progress:

• Dry nitrogen piping to Bar 
Boxes and Prisms

• Investigating and 
analyzing additional 
support material to the 
radial axis

• Design of a light-tight 
carbon fiber box for the 
prism with a disconnect 
method

• Mechanical support for the 
readout that would also 
include services
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AC-LGAD (Barrel)
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AC-LGAD (Barrel) Details
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AC-LGAD (Barrel)
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MPGDs (not shown) 
but supported by 
common support

LGAD barrel 
modules

From Zhenyu’s talk

https://indico.bnl.gov/event/16765/

144 barrel 
TOF modules

• Use similar concept of STAR IST (starting point)

• LGADs supported by “long staves”, next slide

• Common support structure

• Barrel TOF, MPGDs, space & support of services



AC-LGAD (Barrel) Installation & Support
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AC-LGAD (Barrel) Design Summary
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AC-LGAD (Forward)
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AC-LGAD (Forward) Details
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AC-LGAD (Forward)
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AC-LGAD (Forward) Installation & Support
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AC-LGAD (Forward) Design Summary
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Q&A
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