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• Answer fundamental questions about 
the role of gluons in nucleons and 
nuclei.  The outcome of EIC will 
provide the unprecedented precision 
about the initial state properties in 
relativistic heavy ion collisions at RHIC 
and LHC and the knowledge about the 
proton spin puzzle.

arXiv:1212.1701 
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Recent EIC Users Group 
Meeing in Trieste, Italy
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July 18 - 22, 2017

https://agenda.infn.it/conferenceDisplay.py?confId=13037

https://agenda.infn.it/conferenceDisplay.py?confId=13037


PANIC2017, X. HE, GSU9/3/2017

Outline

• PID Detectors for EIC Experiments

• Modular Ring Imaging Cherenkov 
Detector (mRICH)

• Summary and Outlook
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An integrated program for particle identification 
(PID) for the Electron-Ion Collider Experiments

Abilene Christian University
Argonne National Lab
Brookhaven National Lab
Catholic University of 
America
College of William & Mary
Duke University
Georgia State University
GSI 
Howard University
Hawaii University

INFN, Sezione di Ferrara
INFN, Sezione di Roma
Istituto Superiore di Sanità
Jefferson Lab
Los Alamos National Lab
Old Dominion University
Universidad Técnica Federico Santa María
University of Illinois
University of New Mexico
University of South Carolina
Yale University
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DIRC

k/pi separation up to 6 GeV/c
e/pi separation up to 1.7 GeV/c

High Performance 
Detection of internally 
reflected Cherenkov 
light (DIRC) Detector
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k/pi/p separation up to 50 GeV/c Dual Radiator RICH 
(dRICH) Detector

Dual RICH
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mRICH

k/pi separation up to 10 GeV/c
e/pi separation up to 1.7 GeV/c

Modular RICH (mRICH)



Modular RICH (mRICH) 
Detector Development
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Beam Test of the 1st 
Prototype at Fermilab

April 17th to 29th 2016
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First mRICH Prototype 

18

Fresnel lens

Mirror set
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1st mRICH Prototype 
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Hamamatsu	H8500

Pixel	size	=6	⨉ 6	mm2
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mRICH Beam direction
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Beam pipe
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Test Beam Selection
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Test Beam Geant4 Simulation
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Test Beam Geant4 Simulation

1. Beam incident in the lower quadrant
2. Ring image from Cherenkov radiation is shifted 

toward central region on the sensor plane.
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Test Beam Results Just Published
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NIM A871 (2017) 13-19



What’s Next?
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2nd mRICH Prototype
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6” focal length
Fresnel lens

3.3cm thick aerogel

mirror set

foam holder of aerogel

Aluminum box

Second	prototype	of	mRICH

1. Longer focal length 
(Fresnel lens) 

2.  Smaller pixel size sensors
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mRICH in JLEIC
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Projective mRICH Wall
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mRICH Wall Optimization
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10 event tracks of 
10 GeV/c pions
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Summary & Outlook
• The realization of EIC is at horizon to address the fundamental QCD questions, 

which are extremely important both for solving the proton spin puzzle and providing 
the unprecedented precision of the initial state properties in relativistic heavy ion 
collisions. 

• A truly international EIC community is growing for the development of EIC 
accelerators and detectors. 

• A consortia of PID at EIC has existed for three years to develop and optimize the 
particle identification technologies using ring imaging of Cherenkov radiation in full 
kinematics coverage.    

• This talk focuses on the successful demonstration of the first mRICH prototype. 

• We are currently preparing for the next beam test at Fermilab in spring of 2018 and 
continuing the implementation of the mRICH detector in EIC experiments through 
simulation.
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Thank you :)
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Analytical Calculations
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