Status of RG-E inclusive analysis

Ryan Milton
UC Riverside

[T RIVERSIDE ¢|Q§o$




UCR

Overview of analysis

e Goal: do/dxdQ? for different nuclei with improved electron selection with

RGE
e LD2 + Cdata from runs 20131-20176 pass 0.7

e Represents about 1% of the inbending LD2 + C data (25.8 mil./2.7 bil. events)

e+A DIS phase-space
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Event builder electrons

e Start with particles labelled as electrons by Event Builder

o >2 photoelectrons in HTCC
o >60 MeV in PCAL

o Negative track
O

+50 cut on sampling fraction vs Egep
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Additional cuts

Status cut to ensure electron is in

forward detector:
o -4000 < status < -2000

DIS cuts:
o Q%?>1GeV?
o W>2GeV
o y<0.8
Extra cuts:
o ©>5°

o 2GeV<p<8GeV
Cuts follow procedures from RGA
and RGM analysis notes
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PCAL fiducial cuts

e Decrease in sampling fraction near
the edges of the PCAL
e Remove edge effects by cutting

out non-constant electron SF area:
o PCALV>14cm, PCALW >14 cm
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RGE LD2 + C: 20131-20176 pass 0.7

DC ﬁdUClaI cuts - rnp--DC Begion 1
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e Remove tracks with high x*/NDF
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UCR

Partial sampling fraction cut

e Remove high energy pions by removing >4.5 GeV particles below linear
region

JAGE LD2 + C: 20131-20176 pass 0.7

FZ{QE LD2 + C: 20131-20176 pass 0.7
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SF vs. Edep cut

e Tighten sampling fraction vs. Eep
to py +3.50

e Fit sampling fraction distribution
in every Eep bin with a Gaussian

e Fit Gaussian mean and standard
deviations with a trinomial

RGE LD2 + C: 20131-20176 pass 0.7
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Target selection

e Fit z vertex distribution with sum
of two Gaussians
e LD2:p,,*+30,,

o C:u.*50.
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UCR

Fraction of particles removed

e 7.6% of particles are labelled as electrons by Event Builder
e Go from ~112.7 million particles to ~8.8 million e to ~2.9 million e

Cut Name % of Event Builder electrons remaining
after cut

Status cut 99.1%
DIS cuts and extra kinematic cuts 58.7%
PCAL & DC fiducial cuts 39.9%
Partial sampling fraction cut 38.2%
SF vs. Edep cut 37.5%
Vertex cuts 33.9%
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Vertex distributions

e Using clasdis simulation data for comparison to data (pass 0.7

Sector 1 Sector 2 Sector 1 Sector 2 Sector 1 Sector 2
» @ 450 T T T T « T T o [T T T 00 T T T 0. T T
2 JoF! Simulation J1e Simulation 2 105 Simulation 2 A Simulation ] 2 Simulation 2 Simulation
S + Data . 1250 + Daa s + Data 5 ¢ Data L $04/ ¢ Daa $04 ¢ Data
39 18100} . 1 BroF 1 ~ 1 Bet $ 1 Eoof ™ 1 Bt | 1
s 6 1 F . T o751 - ° E- b ] ] r
g9 5 Eors . . g 075 -] g, 8 g Ll g .
5] S 8 S hf 5] o |o S 021 4 so2r- - Bl
Z 4 1 Z o050 4 Z050F . | = 4 dJ L 4 b l,
of 11 4 o2 i 0.25- B ! o ’ . k| 4 I L 01 r . o
L L . 600 | . “Hessasen oot . P — I | Ca, " o Seesoan®’ | I%seaneal
10 05 00 05 1.0 10 05 0.0 05 1.0 1.0 05 05 1.0 0 8 6 0 2 10 5 4 =2 0 2
x vertex (cm) y vertex (cm) y vertex (cm) z vertex (cm) z vertex (cm)
Sector 3 Sector 4 Sector 3 Sector 4 Sector 3 Sector 4
» » T T T T » T » T T T o 0. T T T o 0. T T
. Simulation 2 1ol Simulation 1 & Simulation 2 125 Simulation 2 Simulation . Simulation
150 ¢ Data 1% 4 Data . S20F + Data 4 5" 4 Data Sos4f ¢ Daa 4 So4f ¢ Daa 1
B N 3o 1= B 100f AN {1 3 A 3 L
& A N N 15k o 48 (] N o3 o N o3| g
G 1. S 6 ] . @ . @ S
£ . £ € . . gD . £ . £ .
5 . 5 . 51.0F & . 1 5 r -8 502 . 5 0.2 ®
2. A . s 4 2 . 2 050 . = . E4
ok 3 4 0.5) o 0.25 E 011 fi = o L, E (A1 o b . B
o . . o b e . o , oy . . P . S T o " tstansan
. 0.0 05 1.0 .0 0.5 0.0 05 1.0 . 0.0 05 1.0 0.0 05 1.0 “0 8 6 0 2 10 K 0 2
x vertex (cm) x vertex (cm) y vertex (cm) y vertex (cm) z vertex (cm) z vertex (cm)
Sector 5 Sector 6 Sector 5 Sector 6 Sector 5 Sector 6
215 19 i ; T @ [T ; 92 T ; 0 —— T 0 T ;
2 Simulation 2 Simulation .~ 2 Simulation 2 Simulation 2 Simulation 2 Simulation
S 125F ¢+ Data 4 $15[ t Daa o b 4 4 Daa * 7 %20 ¢ Daa ke S04 ¢ Daa So04[ + Daa
B B 1 ° B . B § B B -
N 100 N . . N3 Y| N 1 5F q 9 E - 4 Nosf A g
‘s g 1.0 . % ‘s s J o ‘s s .
g0 E E .o [. E . E : E
s . . S . . 52 1 510 J o 502 . 4 So2fF E
Z o0 1z . . 4 . 4 y 4 4 . . . b
0.50 . 05 . . o 3 .
o i 1t . £, e 05 0.1 [i « L. 01 i T "
g L L obs a | es0snd 0.0l manna | LI %% 00nnal. o aast] Les00anal
0.0 05 1.0 1.0 05 0.0 05 1.0 4.0 05 1.0 El 0.0 1.0 0 8 6 4 2 0 2 0 8 6 0 2
x vertex (cm) x vertex (cm) y vertex (cm) y vertex (cm) z vertex (cm) z vertex (cm) ’I‘I



Normalized entries

UCR

Comparing Monte Carlo to Data

e Reweighting simulation to data (pass 0.7)
e Discrepancies between data and simulation seem consistent with previous
analyses (e.g. RGA)
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Normalized entries

Comparing Monte Carlo to Data
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Will do unfolding with a version of Iterative Bayesian Unfolding

IBU used in “Inclusive Electron Scattering in the Resonance Region off a Hydrogen Target
with CLAS12” (arXiv:2501.14996)

IBU version we'll use detailed here: R. Milton, et al., JINST 20, P05034 (2025)

w N
oo

Normalized entries
w
& .

UCR

N
&)

n
o

1.5}
1.0}

0.5}

Simulation ]
Reweighted Simulation _

Data

0.oL



Differential cross sections

e After our cuts and target selection, can plot cross sections
e Still needed: Acceptance corrections/unfolding, radiative corrections
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UCR

Summary

e Interested in do/dxdQ? of nuclei

e Refined the Event Builder electron identification with fiducial cuts and
selection cuts

e Monte Carlo comparison is looking reasonable based on previous analyses

e Next step is to apply acceptance corrections/unfolding and radiative

corrections
e Working on a common analysis note to detail electron selection

Thank you!
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Simulation fiducial cuts
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Simulation fiducial cuts

RGE LD2 + C: clasdis simulation solid
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Simulation electron selection
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Simulation electron selection
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RGA MC distributions

82 Distribution After Cuts

12

6}

4

2F

obdiliil ]

0 2 4 6 8 10
Q' [GeV?|

ilectron longitudinal vertex After Cuts

aF

3F

2f

13

0 3 . 1 .

=20 -10 0 10 20
v_{z} (cm)

Q? vs xB After Cut

o

o

Figure 60: Comparison between passl cooked data [black] and MC [red] with torus -1, for the different variables of

0.5
xB

|

the scattered electron.

~ w -
1

«XB distribution After Cuts

bo

Momentum of electrons After Cuts

0.5 1.0
xB

20 40 6.0 8.0
Momentum [GeV/c]

lu for e After Cuts

PIFS IPEPRTETS P 1

T

100 200 300 400

lu for e

1 distribution After Cuts

|

-
S [T

Y
Amnge of electrons After Cuts

0.5 1.0

TTTTTT

ok | 1 | Il

Angle [theta]
v for e After Cuts

0 10 20 30 40 50 60

S N A O

| Il Lo

100 200 300 400
Iv for e

«W distribution After Cuts

1

w

1.0 2.0 3.0 4.0 5.0

AzaAnge of electrons After Cuts

3k

1

-100 0 100
Angle [Phi]
3 lw for e After Cuts

|

1 aliy

200 300 400
Iw for e

0 100

21




