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Introduction

e Origin of the nucleon spin 1/2
- 12=12AZ +Ag + L,
— Quark spin component from polarize DIS: AX =0.1-0.3

* Orbital angular momentum L, ?
- J,=Ag*tL,: Generalized PDF from DVCS
— SSA: Sivers function ?

e Agis an important piece of the spin puzzie!
— Undetermined Ag=0.49 +1.27 (AACO03)

— Experimental data from RHIC-Spin
 Prompt photon, Jet, heavy quark production, et al.

— 7Y production
* PRL93, 202002 (2004)
e RUNO5S
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Spin asymmetry of & production
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Initial distributions of polarized PDFs

o Initial distribution at Q2
— AR(GQD) = X = (X x| Fi(x, QD). (i=u,.d,,T,0)

— Chose of the functional form is arbitrary
— Source of model dependence

 Constraint condition: |Af (x)|< f(x)
— Positivity condition:
e Constraint of Af(x) at large x
* Avoiding unphysical behavior for the asymmetry: A,(x) >1 (x—>1)

— Antiquark SUL(3) symmetry: AT(x) = Ad (x) = AS(x) = As(x) = AT(X)
* Fixed 1st moments: Au,=0.926, Ad = -0.341
* Fixed pz=1.0: undetermined small-x behavior
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AAC global analysis
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Added new data
— DIS A,[=g,*2x(1+R)IF,]
« COMPASS(d), HERMES(p,d), J-Lab(n)

Total # of data: 421
~ DIS: 413 (@22 1GeV?)

70 data
e PHENIX RUNOS preliminary data

70 :

8 (1<py<10 GeV, pg ¢ =py)

NLO analysis
— MS scheme

n0: K factor:<K__>=1,

pol

<K

unopl

>=1.6

 B.Jager, et al, PRD67,054005 (2000)

x%(/d.o.f.) =370.47 (0.90)

* DIS:359.29

YL

0

11.18

e Q2dependence of pol-PDFs
— DGLAP eq
- Q02 - 1GeV2

e Minimizing y?
ZZZZ[AM (x.Q") - AT ()]

2
O-exp

2 _
(O-exp O-sta + O-sys )

— Scaling error of 70 data is not
included

e Error estimation
— Hessian method

(A 0T = Az ZaAf 00 1aA(;(x)

- Ax2(N= 11)—1264
j K(N,s) ds =0.683 (1o)




Ag from DIS and =° data

 1stmoment Ag
~ 0.31+0.32 (DIS+n?)
~ 0.47 +1.08 (DIS only)

e Significant reduction of
the Ag uncertainty

 Sign problem
— gg process dominates
+ Ao [Ag(x)] *
* Positive or negative Ag?
« %2,:11.18(Ag>0) vs. 11.05 (Ag<0)
(8 data points)
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Small-x behavior of Ag(x)

e 1st moment T o (Ag > 0)

- Ag>0: 0.31+0.32 05| 7 DIS+n°(Ag<0)
— Ag<0:-0.56 +2.16 |

 Consistent results
— 15t moment (0.1<xg;<1)
e Ag>0: 0.30+0.30
e Ag<0: 0.32+0.42 T oise g 0)
— DIS + n° data covered 0.8{ --- DIS+ 7’ (Ag < 0)

e Huge uncertainty of Ag<0
— Ambiguity of small-x behavior

— No constraint on the behavior T e HERMES
-0.8{ = smc
e Ag(x) is positive at large x gl CoMPASSOMG
0.001 0.01
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Large-x behavior of Ag(x)

0.1 : 1
 Positive Ag(x)/g(x) at large-x 008 HERMES COMPASS
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— Antiquark SU.(3) asymmetry .} o //
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Other constraints from RHIC-Spin

PRD 71 (2004) 014022

e g process dominates T 5 —200Gev
- mEproduction . : n<%
Aoc”™ —Ac” '

e Spin asymmetry: A " =—— —— 0
o —o” | |
— Non Dg:i contribution D *= D™ | grr Ay
" Lin>10pb T a6 5 1 12 14
Py (GeV)
— Prompt photon production T aaces = 10Gov
* Well known process o .
* Lint> 100 pb'1 % 0.5 — :
<
=
i -0.5-
e gg process dominates 5Ag from DIS
. _1 :
— Jet production 0.02 01 .

» No ambiguity of FFs PLB596(2004)287 X

1011 — Heavy flavor production



Summary

 Polarized PDF from polarized DIS data
— Ag=0.47 £1.08 (DIS only)

* Ag(x) could not be determined well

— Positive Ag(x) at large-x
e A,%x):HERMES,COMPASS data (0.03 <x<0.1)
e Positive NLO gluon term

* 710 production at RHIC-Spin
~ Ag =0.31+0.32 (DIS+1°)

» Significant reduction of its uncertainty

— Sing problem:positive or negative Ag ?
e Ag= -0.56+2.16
 Ambiguity of the small-x behavior of Ag(x)

* Need constraint on the behavior
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