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Physics Drives RICH Technology Choices
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✓K/pi separation up to 10 GeV/c 
✓Limited available space in electron-going direction in EIC experiment

*This plot was made for the ECCE Detector Concept
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Hadron Kinematics at EIC (example)
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From eRD14 2018 Report by Pawel Nadel-Turonski 
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mRICH in ePIC
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ePIC is the brand-new name of the EIC Project 
Detector Collaboration established in late July of 2022 
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mRICH in ePIC (zoomed in)

See Alex Eslinger’s presentation for details
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mRICH in ePIC (zoomed in)

Attached to DIRC frame
See Alex Eslinger’s presentation for details
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X
X

To be addressed in details
To be addressed with large uncertainties
Not included in this review X
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Presentation Plan 
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Day-1 (March 20, 2023) 
o Introduction (#2a, 2b, 2c) – Xiaochun He 
o Recent R&D results (#2b, 2c) – Murad Sarsour 
o Sensors and readout (#5)– Rachel Montgomery

Day-2 (March 21, 2023) 
o Engineering design and integration (#6) – Alex Eslinger 
o New prototype design (#6) – Alex Eslinger 
o Workforce, cost & schedule, and risk mitigation (#7, 8, 9) – Xiaochun He
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mRICH Design
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GEANT4 Simulation

2nd prototype
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mRICH – Working Principle I (#2a)

3/20/23 9



mRICH Review for ePIC

mRICH – Working Principle I (#2a)

3/20/23 9



mRICH Review for ePIC3/20/23 10

mRICH – Working Principle II (#2a)
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mRICH – Working Principle II (#2a)
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mRICH Prototyping Studies 
(#2b)
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Objectives of Prototyping Studies

2015

The first mRICH prototype 
was developed in 2015 and 
tested at Fermilab in 2016. 
The goal was to verify its 
working principle. The 
results were published in 
2017 in NIM A.

2018

The second mRICH prototype was 
designed with improvement of optical 
components and its integration with 
photosensor readout. The test was 
performed in 2018 at Fermilab.

2021

The third test was performed at 
Jlab in 2021 with the 2nd 
prototype together with a pair of 
GEM trackers. The focus of this 
test is to determine mRICH single 
photon angle resolution.

2024

3rd prototype beam test is planned. 
The focuses include optimizing focal 
plane location and Aerogel choice 
(thickness and the index of refraction)
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Technology evolution
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1st mRICH Prototype Beam Test – Proof of Working Principle
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beam

Fermilab Test Beam Facility

INFN Group provided readout

beam
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2nd mRICH Prototype Beam Test 
(lens focusing and SiPM sensor) 
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2nd mRICH Prototype Beam Test 
(lens focusing and SiPM sensor) 
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1st & 2nd Beam Test Comparison (120 GeV Proton Beam)
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Images from 120 GeV 
Proton beam

Simulated Images 
Using GEANT4

1st mRICH prototype was tested at Fermilab Test 
Beam Facility in April 2016

The 1st test beam result verified mRICH working principle and validated simulation
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Images from 120 GeV 
Proton beam

Simulated Images 
Using GEANT4

1st mRICH prototype was tested at Fermilab Test 
Beam Facility in April 2016

The 1st test beam result verified mRICH working principle and validated simulation

2nd mRICH prototype was tested at Fermilab Test 
Beam Facility in June/July 2018

New features: a) separation of optical and 
electronic components; b) longer focal 
length (6”); c) 3mm x 3mm photosensors. 
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Images from 120 GeV 
Proton beam

Simulated Images 
Using GEANT4

1st mRICH prototype was tested at Fermilab Test 
Beam Facility in April 2016

The 1st test beam result verified mRICH working principle and validated simulation

2nd mRICH prototype was tested at Fermilab Test 
Beam Facility in June/July 2018

New features: a) separation of optical and 
electronic components; b) longer focal 
length (6”); c) 3mm x 3mm photosensors. 
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mRICH Test at JLab
To quantify single photon angle resolution and Aerogel edge effects. 
This is one of the milestones achieved for the eRD101 Project R&D 
(FY22).
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Photon beam

Electrons

mRICH Test Setup  
in Hall D at JLab
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Band of electron beam hits
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Single photon angle resolution 
(JLab test results)  

Murad Sarsour 
Georgia State University
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The end of the 1st presentation
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Backups
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X. He at RICH2022

mRICH Key Features

9/15/22 21

3-cm Aerogel block (n = 1.03)

6” acrylic Fresnel lensMirror wall

Sensors
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3-cm Aerogel block (n = 1.03)

6” acrylic Fresnel lensMirror wall

Sensors

• Sharper & small ring image in comparison to 
proximity focusing 

• Compact, projective, and modular (confining 
signal photons within one module)



mRICH Review for ePIC

2nd mRICH Prototype 
New Optical Component Design
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✓ Longer Fresnel focal length 
✓ Photosensors with smaller pixel size
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✓ Longer Fresnel focal length 
✓ Photosensors with smaller pixel size


