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Tar g et/Cu rre nt e TMDs and Fragmentation Functions have been extensively

studied through azimuthal modulations of a final state

Fragmentations hadron (P1) generated in the fragmentation of a struck
quark (CFR).

XF— frac. Momentum in the CM frame ]
¢ Final state hadrons can also form from the left-over target

Current fragmentation, x>0 remnant (TFR) whose partonic structure is defined by

€ P1 “Fracture Functions”: the probability to form a certain
< am—— hadron (P2) given a particular ejected quark.
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Target fragmentation, xr<0 Phys. Lett. B. 639 (2011), 108-118, [hep-ph] 1102.4214 Twist-3 quark collinear FrFs.

Understanding of target fragmentation azimuthal
gasf)“fr:eﬂ _KhafZ:eV ’| Ellis &BKOtZ'”'iT, Strikman,Weiss | distributions will help with interpretation of the azimuthal
chweitzer, Anseimino, Barone, Kotzinian distributions in the current fragmentation region.
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SSA Extraction for ep —e’p’+X

do
dzdyd(dPidoy,

= &U{FUU,T + EFUU,L C 2 \/28 (1 = S)Fgg(ﬁh COS (bh

+eF55% cos 20 + A/ 2€ (1 — €) F " sin| gy, }

A. Kotzinian, Nucl. Phys., vol. B441, pp. 234—248,T| 995.

|— Fracture Function

Method: Study Asymmetry modulation :
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e Data taken in fall 2018 (2019) with 10.6 (10.2) GeV longitudinally 800005_"'
polarized electron beam and unpolarized LH2 target. 75000
70000
e The full data set has been analyzed, but only the 2018 (e-pol 87%) 65000,
be presented in this talk. ep = e’p’ + X, using only forward detectc T T R 5¢
_— . e 1/NT—N- P
e Only Statistical uncertainties with fiducial cuts are presented for A(P)y =—
these Preliminary Results. p\N*+N
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Particle Identification

ep—+e’p’+ X

) E | e Ct ro n * H a d ro n https://www jlab.org/Hall-B/clas12-web/
« Electromagnetic calorimeter. * [} vs p comparison between velex urming ainu
* Cherenkov detector. event start time.
« Vertex and fiducial cuts. « Vertex and fiducial cuts.
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Variables of interest (ep — e’p™+X)
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More Variables of interest (ép — e’p™+X)
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Xp and N Y —
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Fraction of longitudinal momentum Rapidity in the Breit frame.
carried by the hadron in the CM frame
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Example: Sin(¢p) modulation vs Missing Mass
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Preliminary Asymmetry vs Mx Results
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Decision: Take Mx>1.35
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Asymmetry vs xr Prel. Results, Mx > 1.35 (and appropriate cuts)

> f PR a 5 <
= C © [ I TFR
©0.03- clasy | J e
E C ep — epX \ I + L
= 0.02— ; ; o
> S : !
Zoqi—® ALY
This point< = SN L aw ] _J___: ________ ]
comes down E I ; I
C I I
dosetozero_gof- o [FR 1T 1+ CFR s . |
with energy - 0! G 1 -0.8 06 04 02 0 02 04 06 08 1
C @ e © I J F
loss -0.02 o I I X
corrections. C | 1 ] ! ! b l
. 1 1 L1 | — L1 1 L1 1 1 L1 T [ l L1 1 | 1 L 1 x 08
Also ight -0.8 06 -04 02 0 0.2:04 06 O.
come from : :
exclusive rho I I XF
events. ><10° : :
-'E = | |
= S00L I i -0.2
O 2500 ' ! -0.
O = : -0
200 E I 08
1 50 ; : ; - 1 Il ‘ 1 1 ..=‘ | 1 Il lI ‘ 1 1 Il | Il 1 ‘ Il 1 1 Il
oo ! b 05 1 15 2 25 3
= Mx
50 ;_ Note***: “New tool for kinematic regime estimation in semi-inclusive deep-
o= o5 inelastic scattering: Target, central and current regions”: M. Boglione et al.,
XE High Energ. Phys. 2022, 84 (2022). https://doi.org/10.1007/JHEP04(2022)084

DUQUESNE

B

UNIVERSITY

F. BENMOKHTAR, LIGHT CONE 2022, ONLINE, SEP 19-23 2022


https://doi.org/10.1007/JHEP04(2022)084

Asymmetry VS N Prel. RGSUltS Mx > 1.35 (and appropriate cuts )
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Imi , CFR
Preliminary Integrated Asymmetry Resu% -

"\\\

x2 / ndf 25.02/17
p0 -0.003332 + 0.001065
p1 0.01839 £ (Q.00147
p2 -0.001922 + 0.001519
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%2/ ndf 16.02 /17
p0 —-0.000152 + 0.0002409
p1 -0.0162 + 0.0003258
p2 —-0.0008804 + 0.0003323
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Asymmetry
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Fit: pO+pl sin ¢ + p2sin(2 ¢)

* Clear sinusoidal dependence with excellent statistics.
 Future work will improve the extraction / consider
cos terms, etc.
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Asymmetry and Diluted Asym. vs Pt , Preliminary Results
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Transverse Momentum Effects
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Q*Dependence Prel. Results

- SSAs in single hadron production are twist-3
- Proper interpretation of the Q% dependence is
crucial for our understanding of the underlying
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“Dependence Prel. Res.

arget Fragmentation Single Spin Asymmetries
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More Q*Dependence Studies
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Note: With the full data set we are
able to involve more dimensions.
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CFR

. ww—F Summary, Conclusion and Outlook
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with opposite sign to what we observe in CFR. e ‘.
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