
Detector Integration 
and Design

Alex Eslinger, Dan Cacace, 

Rahul Sharma, & Roland Wimmer

EIC User Group Meeting

July 26, 2023



Outline

• CAD Models
• Full model

• Model overviews 

• dRICH

• pfRICH prototype

• DIRC Support

• Services Layout & Management 

• Platform Modifications

• Endcap Tasks

• Next Steps

2



Full Model Overview
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Model Overviews (HCAL & Carriage)

• Barrel HCAL: 

• We will be reusing the sPHENIX barrel HCAL 

• The sPHENIX dog-bones and inner support rings 

(shown on next slide) provide support for the HCAL

• Barrel Carriage: 

• The STAR carriage will be the base that the detector is 

rolled into and out of the experimental hall on
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Model Overviews (Cryostat)

• Solenoid :

• Will be using the same jack placement and leveling 

system that sPHENIX used for its magnet

• Support Rings: 

• Reusing the sPHENIX support rings

• Will have to be altered slightly to accommodate end 

rings for the barrel EMCAL supports
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Model Overviews (Outer Detectors)

• EMCAL: 

• Will be supported by the inner support rings 

from sPHENIX

• There will be 2 end rings that will mount the 

EMCAL to the support rings

• dRICH:

• Currently there are slight interference 

issues that are being addressed.

• Services from the inner detectors need 

space to pass in between the sensor boxes

• Will be discussed in more detail in later 

slides

• DIRC:

• Still being developed and is being modified 

heavily as constraints change

• Will be discussed in more detail in later 

slides
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Model Overviews (Inner Detectors)
• EEEMCAL: Will be slid in on rails at 3 & 9 O’clock positions

• pfRICH: Will most likely use the same rail structure that the EEEMCAL uses

• AC-LGAD: Cylinder and disk models are placeholders. A support structure is being 

developed that will house the AC-LGAD, Inner MPGDs & disks and all the Silicon Trackers

• MPGDs: Consists of outer and inner barrel layers along with 4 disks, 2 on each end. Outer 

layer will use DIRC support 

• Silicon Vertex & Sagita Silicon: Will use same support structure as other inner detectors

• Si Disks: 10 Disks total, 5 each side, using same support structure as other inner detectors
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Model Overviews (Endcaps)
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Estimated Weight: 2000kg

• Recent global positional 
changes have reduced 
integration interferences, 
however there are still a few 
minor areas of concern that 
are being addressed 

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



pfRICH Prototype Design
• We plan to build and test a prototype pfRICH at Fermilab in 2024. 

• The purpose is to address technical risks associated with the 

pfRICH detector. 

• Specific parameters of its main components will be evaluated for 

their impact on performance, such as the HRPPD photosensors, the 

aerogel tiles and the Time-of-Arrival (ToA)/ADC based electronics.
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DIRC Support
• Each ‘section’ has cutouts for 

cables and cooling, except for the 3 
& 9 O'clock sections which will be 
used for the EEEMCAL rails

• Service cutouts are ~33 cm wide 
and ~6 cm tall

• Working on figuring out total space 
needed for services

• Slots for the Outer MPGDs are 
being designed currently
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Services Layout and Management
• Using service estimates from the detector groups

• 2 common paths (red and orange) for service routing

• Calculated service bundle volumes at bottleneck locations 
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Services Layout and Management

• Totals for services passing from one point to 
the next are shown below

• There are a few locations where more space 
is needed based off current estimates
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Services Layout and Management
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Platform Modifications 
• North and South Platform for STAR 

will be modified and used for EPIC.

• Modifications needed to clear the 
path for opening of End Caps

• Seismic Anchors will also have to be 
moved and repositioned

• Plan on using same pistons and 
moving mechanism from STAR.

• New Hydraulic Control Units will be 
needed for moving End Caps and 
Detector.
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Endcap Tasks
• End Cap Structures accommodate 

HCAL and EMCAL Detectors

• End Caps will be designed as two 
halves with a vertical split that will allow 
opening of End Caps for maintenance 
of detectors in the Barrel

• Following Design and Analysis tasks 
need to be completed as next steps:

• Seismic Analysis
• Analysis of Magnetic Forces
• Pinning/Securing of HCAL/EMCAL 

detector Blocks
• Design of Rails for Endcaps
• Design of Guiding Mechanism for 

Endcaps
• North and South Platform Modifications to 

resolve interference issues

16



Next Steps
• Continuing to design the DIRC support & Silicon Tracker support, both designs are being 

heavily influenced by services

• Developing the barrel EMCAL support system and incorporating the support rings into the 
design

• Reducing integration interferences between the dRICH and the inner support rings

• Looking into ways to support the Flux return bars on the outside of the barrel HCAL

• Continuing the design of the prototype for the pfRICH

• Working on the design and analysis tasks for both sets of endcaps

17



End – Questions?
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Backup slides
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