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 Nucleon pairs that are close together in the nucleus

* high relative and lower c.m. momentum compared to
the Fermi momentum kg

e Nnp-dominance
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B. Schmookler et al. (CLAS collaboration), Nature 566, 354 (2019)

DIS Quasi-Elastic
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Model

Weinstein et al., PRL 106, 052301 (2011), B. Schmookler et al., Nature 556,354 (2019)
Hen et al., Rev. Mod. Phys. 89, 045002 (2017)
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e Are high-momentum nucleons responsible for the EMC effect?
—> lagged recoll DIS measurements
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“Tagged SRC for medium and heavy ions at EIC” (LDRD1912)

* Feasibility of tagged SRC in DIS
* Rates
* Resolution
e Detector requirements (focus on forward direction)
* Required beam energies

* Jools
» GCF-SRC event generator (Pybus et al., arXiv:2003.02318)
* BeAGLE - eA event generator
* g4de - Geant4 simulation for EIC

* First step - Tagged Quasi-elastic SRC@EIC
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CF Generator

— = = ———

e Generalized Contact Formalism (i.e. Weiss et al., PRC 92, 054311 (2015))
e Universal nuclear contacts (see Cruz-Torres et al., arXiv: 1907.03658.)
e Scale separation: p., < p,.;, < ¢
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GLE for different reactions

GCF-QE GCF-DIS

€ €

e e
> >
Wl jet

* Recoil and A-2 distributions independent on photon interaction
—> GCF-QE to learn about recoil tagging
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‘GCF and BeAGLE

. GCF DIS Ig development
 GCF-Quasielastic (QE) implemented
e (A-2)-system handled by BeAGLE's DPMJET3+FLUKA

Optional with
Intranuclear

[\'. N } cascading
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BeAGLE - Benchmark eA Generator for LEptoproductlon

Merger of

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

* Nuclear environment

e DPMJET

 nPDF from EPS09
Nuclear evaporation by
DPMJET3+FLUKA

e
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e |
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and Statistics

10 GeV x 41 GeV 10 GeV x 100 GeV

e+D e+C e+D e+C

GCF Input 10M 10M 10M 10M
GCF/BeAGLE Output ~4.3M ~8.6M ~4.3M ~8.6M
gde input (Q2, x cut) ~0.7M* ~1.3M ~0.7M* ~1.3M

* 10M generated events = 10fb-1 luminosity

* GCF with Q2 generation: 2.5 GeV2 - 250 GeV?2
* Cuts for gde: x > 1.2 and Q2 > 3 GeV?

* BeAGLE (v1.00.00 tag)
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Events / bin for 10 fb™
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no crossing angle, no intra-nuclear cascading, no FSI

o Statistics for 10fb-
* |eading and recoll nucleons well separated
» Similar for neutrons and protons
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Hadron Angle for e+C Dn‘ferent Ion momenta

no crossmg angle no mtra nuclear cascadlng, no FSI
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Good separation for both kinematical settings
* Larger boost for 100GeV —> less angular spread —> both
nucleons in tar-forward region
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» ¢+C and e+D similar as expected

e same for 100 GeV
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no crossing angle, no intra-nuclear cascading, no FSI
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e Similar for e+D
» Similar for neutrons and protons
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gée: Recoil anc Acceptance

* Accepted = best case = Tracks with a hit in at least one detector
* No reconstruction or resolution studied yet

Lead p Lead n Recoil p Recoll n
eD, 10x41 97 % <0.1% 10 % 50 %
eD, 10x100 75 % 1.6 % 43 % 96 %
eC, 10x41 97 % <0.1% 10 % 50 %
eC, 10x100 TBD TBD TBD TBD

* Recoil acceptance sufficient for tagging
* Recoil acceptance better for 10x100 setting
* |eading n acceptance not understood yet
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e Larger acceptance for neutrons
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PI\/lISS — Preco” DIS’[I’IbU’[IOﬂ fOI’ e
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Similar than e+D (10x41) as expected
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Tools: GCF, BeAGLE and g4e

GCF-QE simulations (eD and eC, 10x41 and 10x100)

* Proxy for recoil tagging of SRC in DIS
e QObtained kinematic distributions for 10fb-
* Recoil and leading nucleons well separated

Acceptance study

* (Good acceptance for recoils, prefer 10x100 setting

* |eading protons with high acceptance

* |Leading neutrons acceptance under investigation

Pmiss = Precoil distribution promising (YR result)

GCF-DIS expect similar acceptance
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Near term:
« GCF-QE
e Distributions on detectors
e A-2 distribution
* Cross-check with EICROOT (A. Jentsch)
 Write summary paper
 BeAGLE with Intranuclear cascading

Far term:

 GCF-DIS simulation for tagged DIS
* Yellow report section
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Back up
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GCF-QE
fixed target kinematics

l

File Converter (Includes rotation of z-axis)

Full chain !
semiautomatic BeAGLE
done by scripts fixed target

!

Converter,
Boost, crossing
angle

l

gde
collider frame
crossing angle
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GCF Generator works very well

Schm|dt Nature 578, 540544 (2020) Korover arX|v 2004.07304, Pybus et al. arX|v 2003 02318
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* | eading, recoil, evaporation nucleons well separated
* EXxpecting similar separation of evaporation and recoill
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Hadron Kmematlcs Leadmg and Recoﬂ for e+D
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BeAG LEGCFthh \NCa\most ready

e+C, 5GeV x 100GeV

Blue is no INC x>1.2, Q%>2.5 GeV?
Black is full BeAGLE x>1.2, Q%>2.5 GeV?

50 284K e 12000 s k)
0.12 L
0.15_ Neutrons
0.08 _H{' +d~
o.os?H + ++M .
oo | 1 ﬂ
0.02f ‘dﬁ

0.2

o
E‘-
—--—

1 pirr (GeV)
Evaporation Recoil plot by I\/Iark Baker

Hauenstein | 05/21/2020 31



Horizontal x (cm)

120

—
O
O

O
-

@

eRHIC Interaction Pmtm

Holger Witter talk, EIC meeting Oct 2019,
https://indico.fnal.gov/event/2141 6/t|metable/#201 91009

Central
— Detector

Forward
Spectrometer
6 - 20 mrad

| | | | | | | | |
Low E Detectors

“{

Roman pot's

Neutron Detector /
+/- 4 mrad

Xl Hadrons

| |
I+
N
3
)
Q.

/l\ Electrons

Hauenstein |1 05/21/2020



* GCF-QE output of electrons at fixed target
* Process through BeAGLE and convert to ROOT-file

* Fixed target events to collider events

 Boost from lab to c.m.s with fixed target kinematics

e Boost from c.m.s to collider lab with e+C(He,d) beams
 Add crossing angle (-25mrad)

* Boost along x-axis with beta = 0.025

* Rotate along y-axis by 0.025 mrad
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DIS Rates for High-x

- based on super—fast quarky|elo| parametmzaﬂon FPRL 105 212502 (2010) -

(alternative model: J. Freese et al. Phys. Rev. D 99, 114019)
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Fo> from N. Fomin Paper and Reimplementation
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