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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: cur.phys..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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€ Longitudinal Spin Transfer Dy, in current fragmentation region:
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@ The fracture matrix M

TE g sk + @)% T My (K + B

oy f

.5 P 5

&Py e, _
Mj(k; P, S5 Py, Sp) Zf o SZEX,/ 2W)46'L£ (P,S|W;(0)|Pn, Sa; X) (Pa, Sa; X |¥;(£)| P, S)

decompose it on a basis of Dirac structures: AM — % (ST +V " + A ys + iPys + iT,0"" s5)

Dirac Struture: 1,~+", 445, 5, 0" 75
M;(k: P, S: Py, Sy) :\/ the most general
I A | | decomposition of M
Five Vectors:  k*, P* Py, St Sk.

Use 7,7 vs,i0'Ty5 to pick out the leading-twist terms
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XY aAm: longitudinally polarized quark
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Il Fracture Functions |
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. gs = 14.98, g, = 15.33.
03 o7 06 08 10

X
Unpolarized PDF f;(x) vs « for u quark (red line) and
d quark (blue line). The gray band from the parametriza-
tions of JR14, and the curves represent the best fit ob-

tained with our spectator model. Eur. Phys. J. C75 (2015) 3, 132 17



Il Model Calculation |
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The results for unploarized fracture function #M2(z) and (M2 (¢) on z and ¢ dependences
using the spectator diquark model.
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- Numerical Estimate
€ Longitudinal Spin Transfer Dy (x)
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COMPASS data from Eur. Phys. J C64, 171-179 (2009) HERMES data from J Phys. Conf Ser, 29502114 (2011)
at Q2 = 3.7 GeV?, z = 0.27 at Q% = 2.4 GeV? Z = 0.45
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€ Longitudinal Spin Transfer D1 (z) o=0
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FIG. 8 The comparison of our result of the zp-dependent
longitudinal spin transfer and the experimental data at COM-
PASS. Inputs of TFR nonzero values are considered for A, as
shown in the red line. The dashed and blue line represents
the result in CFR for A and A respectively.

FIG. 9. Longitudinal spin transfer to A in SIDIS compared
with HERMES and CLAS12. The red line represents the
combined contributions of CFR and TFR, while dashed line

solely from CFR.
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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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Bl spectator Model [N

R. P. Fevnman, "Photon Hadron Interactions,” New York 1972-01-01.
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p / \p B U(P, S)Tﬁﬁ, scalar diquark » / P, \p
»—= 0 > U(P,S)Tt— axial-vector diquark —o f _‘_E —

-ga(pz)
TH =4 H
a \/§ Y5

gx(p?) = g¥Pelr’~m)/Ay  exponential,

nucleon-quark-diquark vertex: T, = ig,(p*)1,

. _ _ «(D o) (P=p)u(P—p)y
the polarization sum: d,,, = ZGM(P plev(P—p) = —gu + (P—p)? 24
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FIG. 8. The comparison of our result of the zr-dependent
longitudinal spin transfer and the experimental data at COM-
PASS. Inputs of TFR nonzero values are considered for A, as
shown in the red line. The dashed and blue line represents
the result in CFR for A and A respectively.
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DSV scenariol DSV scenario2 DSV scenario3

Lam bd aA. longitudinal spin tranfer Di;1: CFR
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