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Introduction

* Physics motivation
» Partcile identification

* Preliminary results

e run 3432 (~ 1400 files)

- 10.6 GeV
—> solenoid -100%, torus -100%
-> cooked with coatjava v. 5b.3.3
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Physics Motivation

 The 3D nucleon structure can be described with GPDs and TMDs

» The SIDIS cross section can be expressed in terms of
model independent structure functions:
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Physics Motivation
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lepton plane

Experimetally:
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Particle ID

* A clean particle ID is the key for all SIDIS analyses

- There is no additional event selection criterium
- Each particle should have a clear ID
- It may be better to reject a particle than to assign it a wrong PID

nnnnn

i~ PCAL - = I DCregiont
a) Electron ID - ‘ “ - = <>
o L

— Based on eventbuilder PID

+ fiducial cuts for PCAL
+ fiducial cuts for DC

+ Calorimeter sampling fraction
cut limitted to real 3o region

+E>1.5GeV @ 10.6 GeV
+ relatively wide z vertex cut

b) Photon ID
- Based on standard PID  + fiducial cuts for PCAL + (> 0.95
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c) Hadron Particle ID

i) Fiducial cuts on the 3 Driftchamber regions
ii) Particle selection based on [3 vs p correlation
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Mean and 3 sigma region
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Maximum Likelihood Particle ID

» Simple B vs p cut: particles are double assigned in the overlap region

= Assignment of each particle based on statistical probabilities

P(u-P) P(f) = — .exp[_l(ﬁ—ﬂn

N27mo 2\ o

Consider: Particles have momentum
dependend population fractions

Y] " (p)= N_.(p)
- N _.(p)+N,(p)+N,.(p)

o =) |p . =n_(p)-P(B,p)

—> Calculate p(p) for each particle species

—> Assign particle to species with the highest probability

- Calculate the confidence level for the particle species

- Check if particle is within the 3 sigma region (conf. lev. > 0.27%)
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Population ratio for detected particles (outbending)

proton population ratio

positive charge

pip population ratio

Kp population ratio

negative charge
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Maximum Likelihood Particle ID
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0 Selection and kinematic coverage
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BSA for a single detected pion

binned in z, x, pt and Q?
beam spin asymmetry

beam spin asymmetry

2/ ndf
> 0 ¥2/ ndf 10.16 /11 > C Jc0 nd 8.339/ 11
> 01— = r .04493 + 0.02400
T T 0 _ +0. © 0 — p 0.0
GE) - p 0.03809 + 0.01509 o TV Z = 0_45
£ | E
o 0.05— @ o1 T
° L c
0 g i %0.05:—
mo £ y
L CU C - —1—
o L 2 o
g g o | | F
-0.05— C — ‘
= -0.05— 1
0.1 0.4
Cia | I I | ] | | I N ‘ I I ‘ ] I | | | I I | | - ! ‘_1'50‘ = ‘_1'00' ! ‘_5'[]' = [ll = ‘5'0‘ = I1[|]DI ! ‘15'0' :
-150 -100 -50 0 50 100 150
q)CM ] CM
beam spin asymmetry beam spin asymmetry
2
- x2 / ndf 16.13/ 11 =008 ’;Omm 00338 f:iﬁ’é:
= L [0} F + — - —
S + _ pO 0.023 + 0.007 2wl Tt 2=0.45
Bl TTH X 0.25 T £ 00
L > 0.04—
> L (2] C o
g S oaf
c 0.02— £ %
‘s Tt (o} C
1 1 o
L £ =
% 0 8—0.027
S L o .F
—0.04[
-0.02— -0.06[
i —-0.08—
—0.04— a
L _0_1__
=1 1 ‘ | N | ‘ | - | | - | I | ‘ | N | ‘ I | ‘ 1| _ 1 | i L1 i | i 11 ‘ L1 11 | | | | 111 ‘ 111 ‘ |
-150 -100 -50 0 50 100 150 =150 -100 =50 0 50 100 150

q)CM CM



ALU

L2 0 02 04 O& 08

12— _.Lml
13: + " T W
CLAS12 & TI O
i m .
8 '] 0,04 = [34]
10.6 GeV ! e | .
< * e w e ="
; 4 ; } + 1| e Ll
(} 1 # ' a0z}l
2y > -o04f
00 01 02 03 04 05 06 07 08 09 10 q, _n ﬂ-E, B
z (D ; — e
20— - 7 : Fore) OL.DE -
.| inbending _ g outbending . o [
10 44 ﬁ- ooz
5 Saa TN L | i . N
0 ] B 3] n ' A A a ala
o 1 P : <l o T i 5
10 1T- ';_ T * : (7)) near T &
21 006
o . 5 - —1
||||||||||||||||||| 4 — 006 0
00 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08 (&) TI'
z z 004 -
ﬁ - 0 002 v,y %]
9::71: .rr n__________.______,.i_...___
2
‘] { ; y 0.0z}
a1 | { | -0.04 -
2 21 : :
< 1] I .} x 006}
o_
-1
2
-39
41
57
-6

,,,,,,,,,,,,,,,,, W. Gohn et al., CLAS collaboration,
01 02 03 04 05 06 07 08 08 PHYSICAL REVIEW D 89, 072011 (2014)

z



ALU

14 +
124 +
CLAS 12 be 'IT
: +
4
10.6 GeV 5 o e ; l
< 0 *
2]
no z cut! o]
00 01 02 03 04 05 06 07 08
X
8 . . 6 .
*| inbending .| outbending B
4 + ~ 5]
2_ ; ; .I.
0 I O'_*
* 1 .
4 < 44
64 -
5 - o T
-104 -8
-12 T T T T T T -10 T T T T T
00 01 02 03 04 05 06 01 02 03 04 05 06
X
16 ~ 0
14] L
10
8]
. .
< 4]
E | |
ot
2] l J.
4]
0,0 0:1 0:2 0:3 O:4 0:5 O:6

CLAS 6 - 5.498 GeV

0.06

0.04
002

-0.02
-0.04
-0.06
0.06
0.04
0oz

.02
-0.04
-0.06
0.06
0.04
0.02

-0.02
<0.04

-0.06

:. | L] ' L]
T
':_;""Z""f""{,""i_
_'ITO

= ’ v ¥
A e

(1 g2 03 0.4 0.5

1



ALU

[N
-

ALU
Abonvbroow
1 1 1 1 1 1

NOoO b,
1 1 1 1

00 01 02 03 04 05 06 07 08 09 1,0
p, /GeV

9
8- ~
7. -
CLAS 12 6_ T
5 [ ]
10.6 GeV  _+
< i)
no z cut! . * '3 * ‘l‘
4] 1
? 0:0 0:1 O:Z 013 O:4 O:5 0:6 O:7 0:8 0:9 1:0
p, /GeV
8 8
o] inbending +/]  outbending
4 4
et ey o
z_ 1 * * | L <3 24 l : f T + * * J- J.
4- ! . -
6+ = -8 =
9 m e 1L}
10 127
011 j 0:2 j 013 i O:4 i 015 i 016 i 017 j 0;8 i 019 i 110 0,0 I 0:1 I 0:2 I 0:3 I 0:4 I 0:5 I 0:6 I 0:7 I 0:8 I 0:9 I 1,0
p, /GeV P, /GeV
18] .
16 0
] 1L
10

CLAS 6 - 5.498 GeV

0.06
0.04 =
002 g

0,02

-0.04

-0.06 |
0.06 p=
0.04 -

{I.[I.E-{

002 b . *

0.04

0.06 -
0.06 =
0.04 |
0.02 -

0.02
0.04 |-

e

0.4 0.6 0.8

P, [GeV]

( 0.2




ALU

. -
e . CLAS 12: . . . >
T . 006 |- .n.+
CLAS 12 °* e extensionto gl
: 8 GeV? with oz L ® - .
10.6 GeV _:° * * % e =
1 ' , * | more statistics  glaiusmm s s X
no z cut ! . T NP . -
T2 004 downward slope ???
110 I 1:5 I 2:0 I 215 I 3:0 I 3:5 I 410 I 4:5 I 5:0 > 'EH:E .
Q7 /GeV? @
o . 5 _ O ol _
5! inbending l 4 outbending ®Q ol 1) upward slope ???
34 2] q.
2] , : : 19 s D002}
wo ,} 'L R l _3;—'} '} : ol .
0o :T R 24 : Wi i e e &
a0 o T © oz i
o T 7 l 2 o}
] 2 dJ oml
8 S S S -10 . — (&)
10 15 20 25 30 35 40 45 50 1,0 1,5 2,0 25 3,0 35 ﬂﬂ'E B 0
o @ | 1L}
12
10 0 ‘IIZO 0.04
e 1 & .02 - v L}
1 % . ¥
N * /\ N B S e S
24
2 % % ] i 02}
] ) 004} downward slope ??77?
o - B P IPI—
o N ( 15 2 25 3 35 4

10 15 20 25 30 35 40 45 50
2 2
Q /GeV

O [GeV']



" J
Summary and Outlook

m SIDIS BSA at 10.6 GeV shows a similar behaviour as at 5.5 GeV (CLAS 6)

m Cutsonz>0.3 and z < 0.7 have to be added for the Q?, p; and x binning

- z > 0.3 removes the "target fragmentation region"
- z < 0.7 removes contamination by pions from exclusive channels

m Expected kinematic coverage: CLAS 6 CLAS 12
Xg| 0.1-0.6 0.1-0.7
Pt 0-1GeV 0-3GeV
Q* 1-4 GeV? | 1(1.5)-8GeV?

m ~ 1440 files of run 3432 have been used (0.3 % of spring run)
=2 5%/ 10%/ 25%/ 100% of spring run will reduce errors by a factor 4/6/9/18

m LTCC can provide better Pion/Kaon separation from 3.5 GeV to 9 GeV
- Only 4 sectors available (only 1 filled with C,F,,)

m Theoretical modells will be provided by Peter Schweitzer (UCONN)

Stefan Diehl, UConn CLAS12 Collaboration Meeting, July 2018, JLAB 07/12/2018



