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How to “see” the nucleon structure ?
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- Introduction

* The structure of A particle & production process |[e™ P — e~ A X ‘

1
A: uds; s = 1 A - pr,(BR =(641+05)%); M =1.116GeV

* Current Fragmentation Region (CFR)

* Target Fragmentation Region (TFR)

c

2Py
W TFR
Py 1s the projection of the final-state hadron momentum L™ | ‘ . .
onto the direction of the y*-momentum in the y*N center- h O p
of-mass frame, W is invariant mass. i
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Distribution of A in SIDIS: A longitudinal spin transfer: Eur.phys.s.c 64 (2009) 171-179
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Longitudinal spin transfer of A Polarization in SIDIS:

e P —e AX

* The kinematic analysis
« Spectator diguark model calculation

« Numerical estimate
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Bl Current Fragmentation Region (CFR) I
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@ The fracture matrix M
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Il Model Calculation |
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- Numerical Estimate
€ Longitudinal Spin Transfer Dy (x)

D%L (II.-'., Z Qg) —

Yo ee2? fig(zp. Q%) Gy, (2a. Q7)
Zq ‘33 {zgflfi‘(:cf}: QQ)Diq(zf\z QZ) + %ﬂ{&m(l‘.ﬁ C: Q?)—‘

2xp(M? + P?))
2 Q% + /25 Q* — dap M2 (M} + P?))

DY, in CFR (dashed curves) and CFR+TFR (solid curves):

1.0 0.8 —_——
—_ DLL CFRATFR i /\COMPASS D) CFR+TFR & HERMES
0.8 =" D."_\L CFR 1 ..... DM CER
3 f 306 =
Q [ Q i
5 0.6 i OSSR ST LR
b7 [ L S
E oa g 04" {
£ e £
B | emmmmmmmmmmmmmmmmmmmm o T s
3 [ < -
8 i g 00
-0.2 :
AT TS ' G0 005 010 015 030 025
X X
COMPASS data from £ur. Phys. J C64, 171-179 (2009) HERMES data from J pays. Conf Ser, 29502114 (2011)
at Q¢ = 3.7 GeV?,Z=0.27 at Q% = 2.4 GeV?, Z = 0.45

19



o - 4 o e 4o M2(M} +P3 )
:r%;;ﬁ” +(1—2p) 20 g M? ZiQ4

D%, in CFR (dashed curves) and CFR+TFR (solid curves):

1.0—

—— DA CFR+TFR @ A
-—- DA CFR

e
o0

e
=

longitudinal spin transfer D, ;

02 03 04 05

XF
The comparison of xz-dependent results and COMPASS
data for A and A at Q2 = 3.7 GeV?. The curves are the
theoretical calculation while the dots with error bars
represent the experimental data.

0.1

longitudinal spin transfer Dy

/

\/ 4zt M4

Q«'l

Q2

_|_

M?

LOV——"pp crra+TER
{}_8 [| === Dﬁ_ CFR

04{

o -
——
-
-
S

0.2

0.6]

LI B —

& A-HERMES

® A-CLAS12

-
—

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

|
o
b

0.0

—04]
0

0

.0_1. -

.0_2. -

03 04 05 0%

XF

The comparison of xz-dependent results and data from
HERMES and CLAS12 at Q? = 2.4 GeV?2.

20



- Numerical Estimate
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* We derived the general form of cross section for spin-1/2 hadrons, and obtained
expressions of structure functions at the leading twist in CFR and TFR.

» We studied the contribution from TFR to the A production in SIDIS and perform the
estimation to quantitatively demonstrate the effect by diquark model.

« We estimated the spin transfer D;;, while considering the TFR, our calculation
results can explain the COMPASS, HERMES and CLAS12 data reasonably.

Thank you!
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