[TH RIVERSIDE

Updates in di-hadron electroproduction off nuclei

with EG2 data

Sebastian Moran Vasquez
seb.mor.vas@gmail.com

UTFSM - UCR

June 3, 2021



1. Introduction
o EG2 CLAS Experiment
@ Previous Study: Single Hadron Ratio (Ry)

@ Current Study: Double Hadron Ratio (R2;)
o Previous Results on Rz

2. Some Preliminary Results
@ z> Dependence
@ HERMES Comparison
@ GiBUU Comparison
@ Single v/s Double Suppression Factor
o A¢ Dependence
@ Dipion Mass Dependence
o 7t /n~ Trigger Results
@ Monte-Carlo Simulations

3. Conclusions

4. Next Steps

on electroproduction off nuclei



Introduction EG2 CLAS Experiment
Previous Study: Single Hadron Ratio (Rp,)

Current Study: Double Hadron Ratio (Roj,)
Previous Results on Ry,

Introduction




Introduction EG2 CLAS Experiment
Previous Study: Single Hadron Ratio (
Current Study: Double Hadron Ratio (R
Previous Results on

EG2 CLAS Experiment

Two targets exposed
to a 5,014 GeV ‘
electron beam ¢ solid target
© | beam Al ref. foil
i -
simultaneously v endcaps

Solid Target

Carbon
Fiber

I I I I
3 -2 =30 =28 2% 21 2

center of CLAS atz = 0 [cm]




Introduction

Current Study: Do

Previous Results on R
Main Results:

Previous Study: Single Hadron Ratio (Ry)

Ry =

(Nh/Ne)la/ (Nn/Ne)|
C

Pb
T
\
\
\
\
\
1.0 + \
¢ ot
0.8 13
< ’ —— GiBUU m*
0.6 ™ - -}- GiBUU I
- Guiot et al.
. nFF, m*
0.4 .\ nFE, -
.
0.2
0‘60 0.2 04 0.6 08 00 0.2 04 06 0.8 0.0 0.2 04 0.6 0.8
z z z

@ Suppression increases with A
o Enhancement at low z

o Data qualitatively described
by GiBUU model
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Weak PZ dependence up to
high values, where a strong rise
is observed — Cronin Effect
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Current Study: Double Hadron Ratio (Rop)

For double-hadron we select events with at least two charged pions.
One of the pions must have z > 0.5 (h; or “leading”).
The sub-leading hadron is called hs.

The conditional modification factor, Rop, as a function of z, is defined as:

Ni(z2,21 > 0.5)/Np(z1 > 0.5)
R = 1
2(22) ND (22,21 > 0.5)/NP(z1 > 0.5) @)

an additional way
to study hadronization.

dron electroproduction off nuclei with EG2 data
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Previous Results on Ry,: HERMES (27.6 GeV positron beam) !
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1 Taken from A. Airapetian et al. Double hadron leptoproduction in the nuclear medium, Phys. Rev. Lett. 96, 162301. arxiv-link



https://arxiv.org/pdf/hep-ex/0510030.pdf

zo Dependence

A ¢ Dependence

Dipion Mass Dependence
/7~ Trigger Results

Some Preliminary Results

arlo Simulations

Some Preliminary Results




z9 Dependence
A ¢ Dependence
D pendence
r Results

Some Preliminary Results

Simulations

Rop: Fractional energy of sub-leading hadron (z;) dependence. HERMES Comparison

1.4/ ¢ This work, C 5 HERMES, N o Evidence for A-dependence
This work, Fe O HERMES, Kr (unlike HERMES)
® This work, Pb O HERMES, Xe
1.2 Table 2: Experiments coverage
HERMES (e-A) CLAS 6
' l[
Q% > 1GeV2, |
Table 1: Mass numbers Lo = Event W= 2Gev, Q% > 1GeV2,
<10 ' : W > 2 GeV,
- T + Selection y < 0.85, 0.85
- y<0.85
Targ A -4 ° . v > 7GeV i
oV ¢ ¢ ¢ Average | (Q%) = 2.4 Gev2 | (Q%) = 1.6 Gev2
N 14 Kinematics | (v) = 17.7GeV | (v) = 3.4 GeV
0.8 Ne, Kr, Xe C, Fe, Pb
Fe 56 [ ] + + Targets Statistic limited Large statistic
Kr 84 L] ¢ No PID
Xe 131
Pb 208
— 0.6
@ Our results are more
precise than HERMES
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Rop: Fractional energy of sub-leading hadron (z) dependence. Comparison with GiBUU
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GiBUU Fe This work, Fe

== GiBUUPb & This work, Pb @ Qualitatively described

by GiBUU
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Single v/s Double Suppression Factor
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0.6 w GiBUU Pb @ This work, Pb
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o Strong dependence
on A¢ for all targets

@ Qualitatively described
by GiBUU

o Back-to-back pairs present
the strongest suppression

# Only statistical errors are shown

dron electroproduction off nuclei with EG2 data
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Rop: Pion-pair invariant mass dependence

2.251 mmm GiBUU C é This work, C
GiBUU Fe This work, Fe

2.00{ 1 GiBUU Pb ¢ This work, Pb

1.751

1.50

o Small dependence until large
values (“Cronin-like” effect)

@ Qualitatively described
by GiBUU

@ No observable effect
at p° mass

# Only statistical errors are shown
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Dipion mass (GeV)

ron electroproduction off nuclei



Dependence
A ¢ Dependence

Some Preliminary Results

Dipion Mass Dependence
7T /7~ Trigger Results
Monte-Carlo Simulations

7/~ Trigger Results
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Rop: MC study: acceptance correction cancellation
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@ Ratio consistent

with unity within
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Same behavior for
Ro, as a function

of A¢ and inv mass
of the pair.

n electroproduction off nucle;
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@ Reported results on Ry as a function of z; shows discrepancies with HERMES.

@ Reported results on Ry as a function of dipion invariant mass shows Cronin-like effects.

© We have reported the first measurement of azimuthal correlations in di-hadron production in DIS.
© GiBUU model qualitatively described the data.

@ These measurements present a significant extension over HERMES’s results.

on electroproduction off nuclei with EG2 data
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Next Steps

@ Finish systematic studies

Measurement of nuclear effects in di-hadron electroproduction off nuclei with the
CLAS detector

@ Continue the writing process of the Analysis Note. Mgl Anti, Sebonl Pa, St

Taking shape fast!, heavily based on previous

and recently approved single hadron Analysis Note.

ran, William Brooks, Hayk Hakobyan and CLAYT]
s 1)

© Continue to work on paper draft for this analysis.
The paper will have 3 plots: Ro,(z2), Ran(A¢), b mepuerio
and R, (dipion inv. mass).
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Rop: Transverse momentum of the dipion dependence

3.59 == GiBuU € ¢ This work, C
GiBUU Fe This work, Fe

3.0{ 7 GiBUU Pb ¢ This work, Pb
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Rop,: Dependence on leptonic variables (Q? [GeV?])

GiBUU 1.0<Q?<1.3 GeV?*
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Rop: Dependence on leptonic variables (v [GeV])

Next Steps
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Rop: MC study: acceptance correction cancellation
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Rop: MC study: acceptance correction cancellation
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