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Fragmentation analysis

* We study fragmentation ratio oft the deuteron

4 — (ag+/ag‘)
4 (0?/05‘) — 1

r(z) =

e Goal: SRC-tagged ratio

o /st step: untagged ratio
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o Low (J? - data consistent with published ones

Fragmentation analysis status
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Fragmentation analysis status

o Low (J? - data consistent with published ones

e High Q? - data approach FF prediction
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Fragmentation analysis status

o Low (J? - data consistent with published ones
e High Q? - data approach FF prediction

 We believe our analysis 1s ready for review



SIDIS @RGB | Data sets

1. Spring-2019 run at 10.2 GeV beam,

/cache/clas12/rg-b/production/recon/spring2019/torus-1/pass1/v0/dst/train/sidisdvcs/

2. Spring-2020 run at 10.4 GeV beam,

/cache/clas12/rg-b/production /recon/spring2020/torus-1/pass1 /vl /dst/train/sidisdvcs/

3. Spring-2019 run at 10.6 GeV beam,

/cache/clas12/rg-b/production/recon/spring2019/torus-1/pass1/v0/dst/train/sidisdvcs/



SIDIS @RGB | Statistics

Epeam |GeV] | d(e,e'n™) | d(e,e'n™)
10.2 125 M 7.7 M
10.4 11.0 M 6.8 M
10.6 9.8 M 6.1 M
total 33.3 M 20.6 M




SIDIS @RGB | Event selection cuts

Requirement Cut

d(e,e'm) in the forward detector

PCAL fiducial cuts Vecar > 19 cm, Wpoar > 19 cm

PCAL minimum energy deposi- | PCALgep, > 70 MeV

tion cut

Calorimetry sampling fraction PCAL+ECINTECOUT -, () 17

Pe
Egcin — Epcar
. > 0.2 = s .
Vertex z position —13.0cm < v, < +12.0 cm DC fiducial cuts See Section 3.3
: Enhance DIS contributi W > 2.5 GeV/c?
Difference between vertex z- lvz(e) — vz ()| < 20.0 cm pRas i ik
. Enhance DIS contribution Q > 2 (GeV/c)?
position of the electron and the
Suppress QE contribution y < 0.75
pion
Reduce the contamination from | M, > 1.7 GeV/c?
Cut on x%,, from the Event See Section 3.2.2
exclusive processes
Builder for the pions
T ———SSSSTTT Suppress Kaon contamination in | 1.25 < pr < 5 GeV/c

the pion sample

Focus on high acceptance the 5° < 6. < 35°, 5° < O < 35°
HTCC
Leading outgoing pions ze > 0.3

nT and 7m~ acceptance matching | See Section 3.5




SIDIS @RGB | Event selection cuts
DIS

2 (GeV/c)2 < 0?2< 10 (GeV/c)?
2.5(GeV/c)2 < W

e and x Particle ID

e and x fiducial cuts (PCAL, DC)
Calorimetry energy deposition

4,
= < 0.75 1d QE
5<60,<35,5 <0,< 35 Y (avoid QE)

beam

|v; = v} <20 cm

1.25 < p, < 5.0 GeV/c (a/K separation)
03<z<1.0

/- acceptance matching

1.7 GeV < M (e, e'x)
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SIDIS @RGB | Event selection cuts

e and x Particle ID

e and x fiducial cuts (PCAL, DC)
Calorimetry energy deposition
5<60,<35,5 <0,< 35

|v; —vI| <20 cm

1.25 < p, < 5.0 GeV/c (a/K separation)
03<z<1.0

/- acceptance matching

1.7 GeV < M (e, e'x)

11

DIS
2 (GeV/c)? < 0?2 < 10 (GeV/e)?
2.5 (GeV/e)z< W

@
y = < 0.75 (avoid QE)

beam

Approved PID developed
by RGA SIDIS group

“Cleaning” the event-

sample



SIDIS@RGB | e-PID cuts - PCAL fiducial cuts
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SIDIS@RGB | e-PID cuts - ECIN + ECOUT
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SIDIS@RGB | e-PID cuts - Sampling fraction
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SIDIS@RGB | e-PID cuts - Sampling fraction vs. PCAL
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SIDIS @RGB | e-PID cuts - e vertex
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SIDIS@RGB | z-PID cuts - 7 and e vertex difference

at T

d(e,e n") events d(e,e n~) events
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SIDIS @RGB | z-PID cuts - )(}2)11) for x

B 2
<2 <5C p < 2.44 GeV

—3C < y2 < C(0.0869 — 14.98587¢P/1118236 4 1 811751 ¢ P/486394) .44 < p < 4.6 GeV

—3C < y2 < C(—1.14099 + 24.14992¢P/1-3655% 4 2 66876 P/0-80552) 4.6 GeV < p
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SIDIS@RGB | DC fiducial cuts for e

ypc [mm]

¥Ypc [mm]

ypc [mm]

d(e,e'nt) - electron region 1

Xpc [mm]

d(e,e'n*) - electron region 2
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Vo [mm]

d(e,e'n7) - electron region 1
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SIDIS@RGB I DC fiducial cuts for «

d(e,e'n*), n* region 1

d(e,e'n™), n~ region 1
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SIDIS @RGB | Kinematical cuts - W & Q2
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SIDIS @RGB | Kinematical cuts - y

at T

de,e ) d(e,e ™)
10—2 10_2
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Q
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- f
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SIDIS @RGB | Kinematical cuts - Missing mass

at T

d(e,e'nt) d(e,e'n7)
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SIDIS @RGB | Kinematical cuts - Piton momentum

7Z'+
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SIDIS @RGB | Kinematical cuts - &,

Frequency [a.u.]

_+_ —

Y/ v/

d(e,e' nt) d(e,e'n7)
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! f
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e e
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SIDIS @RGB [ Kinematical cuts - 6

d(e,e'n7)
10_23
E
S,
>
:
21073
(D]
2
10~ . . . . . I . . . . .
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35
0, [deg.] 0, [deg.]
O 0 O O
D% < e < 35° 0° <0, <35
e e
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SIDIS@RGB | Kinematical cuts - high z,

at T

d(e,e' nt) d(e,e'n7)
10_2 10—2 :
5
S
>
2
2 f #
g 1073 1073 -
2 ]
10~ - - - - 107 ' |
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4
Zr [deg] Zr [deg]
L R e

27




SIDIS@RGB | 7" and z~ acceptance matching
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SIDIS@RGB | 7" and z~ acceptance matching

. (e,e’'m™): Pion momentum,8,, sector:1
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SIDIS @RGB | Electron kinematics - xgz vs. Q2

<4~ JLAB-2012 *
%~ Cornell-1977 &
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RGB + BAND: 10.2 GeV all data 30



SIDIS @RGB | Electron kinematics - Wvs. Q2

JLAB 2012
4

2.0 2.5 3.0 3.5 4.0 4.5
0? [(GeV/c)?]

RGB + BAND: 10.2 GeV all data 31
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SIDIS @RGB | Kinematics - z, vs. Q2
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SIDIS @RGB | Kinematics - pion momentum
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No acceptance corrections
RGB + BAND: 10.2 GeV all data 33
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SIDIS @RGB | Kinematics - pion pr

. . |—|_|—
0.12 ]

E 0.10- =

= 0.08- I

2 0.06

3

=0.04-

= 0.02]
0.00

o Free-p JLAB2012

N(e,e'n™)
N(e,e t7)

o Deuteron JLAB2012

—e— o ¥

———&—1—eo—+—eo | o 0 —1—0—+—0—H—0

o= NI

No acceptance corrections
RGB + BAND: 10.2 GeV all data

0.6 0.8 1.0 1.2
p [GeV/c]

34



SIDIS @RGB [ Kinematics - pseudo rapidity
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SIDIS@RGB | M, in bins of 02 - d(e, e'n™)
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SIDIS@RGB M, in bins of Q2 - d(e, e'n™)
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SIDIS @RGB | Acceptance corrections corrections

SIDIS

generator

38

Quasi-data

analysis

MC Corrections:
e Bin migration
e Acceptance

e p production




SIDIS@RGB |Reliable MC for correction calculations
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SIDIS@RGB | Reliable MC for correction calculations

Counts
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SIDIS @RGB |Impact of MC weights

20<0%<25, x3<0.32+0.02,25<W
1.0
----- (1-2)/(1-2z+27/0.46)
0.8- -9+ No corrections
C& @+ bin-migration + acceptance corrections
.\ . S O only bin-migration corrections
Q 0°6-\~ - @ 4: >+ only acceptance corrections
N | T % i o P O
204y T T i
0.2 e
0.0 - - - - - - B
0.3 0.4 0.5 0.6 0.7 0.8 0.9
in
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SIDIS@RGB | p contamination quantification

SIDIS Quasi-data
GEMC

generator analysis

Quantify z from p production

ep->e'pi+X, MMiss, All cuts except MMiss cut ep->e'pi-X, MMiss, All cuts except MMiss cut
S 500 E ¢
ol i 8 200
i 180
4001 160
140
300~ 100k
100
200 80
60
100 40 :_
20F
n = . 1 L1l | L1l | L1l | L1l | L1 1l — i o) - =
8.5 1 15 2 25 3 35 4 45 5 55 8.5 1 15 2 25 3 35 4 45 5 55
MMiss [GeV] MMiss [GeV]
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SIDIS@RGB | p contamination subtraction

Example correction for r(z) for xg = 0.3-0.35 , Q? = 2-2.5

2.00< 02 <2.50 (GeV/c)?

1.6
S14] — Correction for 67 /o
8 ) 2_ \
g o \
Q
° 1.0-
o
£ 06- _——
e = Correction for r(z)
2 0.4-
2
v 0.2-
&

0.0

030 035 040 045 050 055 060 065  0.70
i



SIDIS @RGB | Validation plot

This work,

xp=032£0.02, 20< Q* <25 W>25
10 pr~0.2-0.6
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~~~~~~~~~~~~~~~~~~ ' . 6 ®om +
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Errorbars - systematic uncertainties

Phys. Rev. C 85, 015202
44



SIDIS@RGB | r(z) evolution with Q2

x5 = 0.28 £+ 0.02

1.0
----- (1 =2)/(1 -2z4z7/0.46)
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SIDIS@RGB | r(z) evolution with Q2

xp = 0.32 £ 0.02

1.0
----- (1= 2)/(1 — z+2/0.46)
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Errorbars - systematic uncertainties
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SIDIS@RGB | r(z) evolution with Q2

xz = 0.36 £0.02
1.0
----- (1 =2)/(1 —z+2/0.46)
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SIDIS@RGB | r(z) evolution with Q2

x = 0.40 £ 0.02

1.0
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SIDIS@RGB | r(z) evolution with Q2

xp = 0.44 £ 0.02

1.0
----- (1 —-2)/(1-z+2/0.46)
3.5<0%<4.0
0.8 2
40<Q?*<45
t‘ &~ 9 45<0%<5.0
+ i
Q 001 .- @ 55<02<6.0
| T
~~~~~~~ = & 6.0<0%<6.5
T <+ ¥ + 60<0
04T 33. —— ;: +ﬁ
~~~~~~~~~ o
0.2 R |
" Without p corrections — e
' 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Errorbars - systematic uncertainties

49



Summary

o Low (J? - data consistent with published ones
e High Q? - data approach FF prediction
e Analysis 1s ready for review - we welcome

comments and corrections



Thank you for your time
000 iliT

UNIVERSITY YONTN

LABORATORY
for NUCLEAR SCIENCE

cohen.erez7 @gmail.com
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