
ePIC Collaboration Meeting July 2023

- Kong Tu, BNL

Exclusive/diffractive/tagging physics 
analyses in ePIC 

Phase 1:
Physics process identified.
Generator available.

Phase 2:
Physics events passed thru
ePIC software simulation.

Phase 3:
Physics benchmark made.
Codes/scripts submitted.
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A diverse group with diverse physics programs 

2

Rich physics programs:
Ø EIC White Paper (WP) and Yellow Report (YR) physics topics.
Ø Physics beyond EIC WP and YR are being developed
Ø Both ep and eA physics.
Ø DIS community at high/medium/low energy to high energy heavy-ion physics community.

MC generators:
Ø BeAGLE, DEMP, EIC_mesonMC, EpIC, eSTARLight, IAger, Sartre, TOPEG, and more.

Detectors:
Ø Tracking, Calorimetry, PID, and most uniquely the Far-Forward detector system.
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Phase 1 analyses – example 1
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Sensitive to baryon stopping, Transition 
Distribution Amplitudes, Reggeon exchange, etc.
[D. Cebra et al 2022]

Background dominated by pi0 productions. 

Led by Zach Sweger, Spencer Klein, et al.
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Phase 1 analyses
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Sensitive to baryon stopping, Transition 
Distribution Amplitudes, Reggeon exchange, etc.
[D. Cebra et al 2022]

Background dominated by pi0 productions. 

Updated a few weeks ago with standalone simulation.

Will need Phase 2 (simulation in ePIC) and Phase 3 (benchmark)
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Until yesterday... a mini-workfest

Thanks Barbara for finding us a room...

One hour later, full simulation results made.
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Phase 1 analyses – example 2
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EIC as a tool for nuclear structure. ZDC can be used for centrality determination

Led by Niseem Magdy, Bill Lee et al.
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Phase 1 analyses
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EIC as a tool for nuclear structure. ZDC can be used for centrality determination

Led by Niseem Magdy, Bill Lee et al.
Still in an early state of the initial study
Will need Phase 2 (simulation in ePIC) and Phase 3 (benchmark)



ePIC Collaboration Meeting July 2023

Other phase 1 analyses

8

DVCS eHe (G. Penman)
Deuteron incoherent breakup & vetos (M. Kim, A. Jentsch, K. Tu)
DEMP and Lambda polarization (J. Vanek, K. Tu)
XYZ spectroscopy (D. Glazier…)
DVMP in ep (N. Santiesteban and others)
…



ePIC Collaboration Meeting July 2023

Phase 2 analyses – example 1
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Led by Olga Bessidskaia Bylund, Francesco Bossu, Maxime Defurne

Privately produced
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Phase 2 analyses – example 1
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Led by Olga Bessidskaia Bylund, Francesco Bossu, Maxime Defurne

Privately produced

Follow-up studies are needed with more up-to-date detector configurations
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Phase 2 analyses – example 2
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Led by Eden Mautner, Michael Pitt, Zvi Citron

Privately produced
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Phase 2 analyses – example 2
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Led by Eden Mautner, Michael Pitt, Zvi Citron

Privately produced

This study confirms the 
issue and now is fixed, 
together with vacuum 
updates.  
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Phase 2 analyses – example 3
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Led by Michael Pitt, Eden Mautner, Zvi Citron

Study of low energy photons detected by B0 and ZDC with simulation privately produced
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Phase 2 analyses – example 3
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Led by Michael Pitt, Eden Mautner, Zvi Citron

Study of low energy photons detected by B0 and ZDC with simulation privately produced

A good detector 
benchmark candidate
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Phase 2 analyses
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ePIC simulation production samples exist, but no 
analysis updates reported yet. 

Upsilon 3 states separation (M. Kim, S. Klein)
TCS (D. Sokhan, K. Gates)
DVCS (S. Fazio, I. Korover, G. Penman)
DEMP on pion/kaon structure (S. Kay, G. Huber)

Will be followed up.
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Phase 3 analyses – only 1 so far
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Made by A. Kumar (IIT, Delhi)

Momentum to Position:
(Fourier Transform)

𝑏!,#$%&' ↔	 𝑝⃗#$%&'

Resolution and FF detector acceptances to veto incoherent are the keys to this measurement
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Phase 3 analyses – only 1 so far
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Phase 3 analyses – only 1 exists
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https://github.com/KongTu/EICreconOutputReader/tree/benchmark-july-2023

Benchmark scripts submitted to Production WG for the July Campaign and 
future campaigns. 

https://github.com/KongTu/EICreconOutputReader/tree/benchmark-july-2023
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Summary and outlook
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Phase 1:
Physics process identified.
Generator available.

Phase 2:
Physics events passed thru
ePIC software simulation.

Phase 3:
Physics benchmark made.
Codes/scripts submitted.

Ø Many analyses are in Phase 1 & 2.
Ø The primary goal is to move analyses to a later phase and the `benchmark` results can 

be easily/quickly checked to facilitate the detector developments and towards TDR.
Ø New physics analyses are also encouraged, but highly suggested to go thru Phase 1-3.

• Exclusive/Diffractive/Tagging meeting biweekly (Monday Noon EST)
• eA study group meet up weekly (Tuesday 1pm EST) 
• Workfest soon(?) for exclusive physics. 

https://indico.bnl.gov/event/18415/contributions/78124/attachments/48475/82362/slides_Tu.pdf

