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Exclusive SRC
Tagged DIS

 larger recoil momentum acceptance
e higher Q2
o A-2 detection?

_ _ — e ————— ———




4| .
107 eC:1Ox110GeV,fL=10fb'1

105_...|..|...|...|...| | | T R
0 2 4 6 8 10 12 14 16 18 20
Q? [GeV?/c?]

Q2 [GeV?/c?]
Schmidt, Nature 578, 540544 (2020)

* Better understanding of reaction mechanism
e Search for 3N-SRCs




Larger Recoil Momentum Acceptance
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~_Tagged SRC Measurements at EIC

e Kinematics
e DIS

e Quasi-elastic (QE)

e Feasiblility
e Rates
* Detector requirements (focus on forward ion direction)
 Optimal beam energies

e Jools
» GCF-SRC event generator
» BeAGLE - eA event generator
* g4e - Geant4 simulation for EIC
 E/Croot- Geant4 simulation for EIC
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~_ oRC Reaction Topologies
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GCF-QE GCF-DIS

* Recoil and A-2 distributions independent on photon interaction
—> GCF-QE as a baseline for recoil tagging in DIS




Cnd BeAGLE

. GCF DIS in development

 GCF-Quasielastic (QE) implemented
* (A-2)-system handled by BeAGLE's DPMJET3+FLUKA

Optional (BeAGLE)
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Beam energies (T Standard settings”)
e 5GeVe x41 GeV/Aions

e 10 GeV e x 110 GeV/A ions

lons

* Deuterium

¢ 12C

- 10fb-1 luminosity = 1 year of EIC
GCF event generator with Q2 = [2.5 GeV2 - 250 GeV?]
Analysis cuts

e Xx>1.2

e Q2>3GeV?

Acceptance study with g4e 1.3.8
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Angular Distrioutions

no crossing angle, no FSI cuts: xg > 1 2, Q2 > 3 G.eV2

5x 41/A 10 x 110/A
_ x10° ~ 10029° _
2 g0 : — 2 - = _—
S 40 : Far-Forward limit S i Recoil i Far-Forward limit
5 35F H ; 5 801 | Nucleon
5 30 J[ Recoil : s f
5 . E it : S Moo
€ 25F Nucleon: ! 2 gof- :
e E iy LT s [
D20 1y TR T
155_Jr N Pt 4 4or- : _
- i H Leading - Leading
1o§+ + §+++ +, Nucleon 200 R ) Nucleon
5F- L e it o
Ot..q:-.|...J_l_:"':.i_L.|....|...._|__.—.—ﬁ~.4 — O_..L_J'_L...._r—.-_;..m...|....|....|....
0 10 20 : 30 40 50 60 70 0o * 10 20 30 40 50 60 70
0 [mrad] o 0 [mrad]
ZDC limit ZDC limit

e |eading and recoll nucleons well separated
Similar for neutrons and protons

)

—_—
—_—



Momentum [GeV]

Momentum [GeV]

—

Kmematlcs Leadmg and Recoﬂ for e+C

SGeV X 41 GeV/nucIeon
00 %100_
s Recoil ¢ 2 [ Leading
80 g 80—
- - _ = Nucleon €  Nucleon _
- - c o -
60_— e § 60_—
40F 401
10 B
20 B 20—
% 05 1 BT Y S— B Y- — .
0 [degree] 0 [degree]
10GeV x 110GeV/nucleon
< 140
()
10° o 10°
€ 120
Recoil é
Nucleon ¢ = 100 o
80
10 o Leading 0
Nucleon
I1 '1!5""2'""2!5 — 3 400""0!5""'1'"'1!5""2'""2!5""3 1
0 [degree] 0 [degree]

12



= e

Events
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—> A-2 below 1 mrad, Be-10 (pp) and C-10 (nn) similar
—> challenging to detect with Roan Pots
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Recoll Momentum Distribution Pirr
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Events
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* Recoil tagging at EIC
* higher Q2 reach
 full recoil acceptance from SRC onset

* Tagging of SRC recoils feasible at EIC (YR Section 7.3)
e clear separation of recoil and leading nucleons
e good coverage of recoll momentum distribution
e larger recoil acceptance for 110/A ions

e Tagging of A-2
e direct measurement of pair cm momentum
e detection challenging with Roman Pots due to low angles

o Next step:
e publication
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no crossing angle, no intra-nuclear cascading, cuts: xg > 1.2, Q2 > 3 GeV?
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BeAGLE - Benchmark eA Generator for LEptoproduchon

Merger of

 PYTHIA 6 (hard interaction)
e Energy loss of partons:
PyQM

* Nuclear environment

e DPMJET

 nPDF from EPS09
Nuclear evaporation by
DPMJET3+FLUKA
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QE Slmulatlon Results (no crossmg angle no FSI)
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