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Spin structure of nucleon sea
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@ Further measurements
@ Polarization of H in 9+ p — H + X could help?
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Calculation method

Longitudinally singly polarized p +p — H + X at large pr

o(pyp — H. . X) —do(pyp — H_X) ddAing(ﬁp — HX)
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polarized fragmentation function \_/
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Calculation method

Polarized parton distribution function

@ Many parametrizations exist
@ Large differences for sea quark distributions
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Spin transfer in elementary hard scattering
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Spin transfer factor in

a(pa) + b(py) — c(pe) + d(pa)
scattering :

dAG(G@+b— ¢+ d)
dé(a+b— c+d)

D%b%&'d(y)

Y

@ can be calculated by PQCD

@ to leading order, is function of
Y=DPb- (pa _pc)/pa * Do

o different for different
processes
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Polarized fragmentation function

Definition: ADf(z) = D?(z, +) — D?(z, -)
Clearly: AD?(Z) = ADJIZI(Z; direct) + AD?(Z’; decay)

ADJI?(Z; decay) = Z / dz,tg,ﬁjKH,Hj (2, z')Aij (7', direct)
J

° {?I,Hj: :c,pin transfer factor in ij —>7I§I + X. eq.
20— Ay, tR50=-1/3; E— AR, tRo=1/201+7).
® Kg g, (2 z_’): probability of producing an A with z in the
decay of H; with z'.

° Aij (2'; direct): cannot be calculated by PQCD.




Calculation method

Modeling AD¥ (z, direct)

AD?(Z, direct) =ADIE(A) (z,direct) +AD{?(B) (z,direct)

(A) containing the fragmenting quark with flavor f.
(B) not containing the fragmenting quark.

ADY (z; direct) = ADF W () = t5 DF™(z)

fragmentation spin transfer factor ¢ ;=AQy/ng
@ AQ)y: contribution of quark with flavor f to spin of H.
@ ny: number of valence quarks of flavor f in H.

G. Gustafson and J. Hakkinen(1993); C. Boros and Z. T. Liang(1998)




Calculation method

Fragmentation spin transfer factor tg ;= AQy/ng

@ AQy, contribution of quark with flavor f to spin of H

@ ny, number of valence quarks of flavor fin H.
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Calculation method

Polarized fragmentation function

Application of the model, e.g. Pyinete™ — 2% - A+ X
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Fractional contribution to A production PP — HX
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Independent of polarization, with PYTHIA

[ (a) d quark

l (b) u quark

| (c) s quark

L (d) gluon

.l (f) uquark | (g) s quark -
| — directly
produced
- - hyperon
decay
oof T
-1‘.0 0‘.0 1.‘0 2.0 -1‘.0 010 110 2.0 -1‘.0 010 110 2.0 -1‘.0 010 110 2.0

-2.0

Production of A(uds)

Large 5 contribution

Large AS in A

Py sensitive to As




Results and discussions

Fractional contribution to A production PP — HX
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Fractional contribution to A production PP — HX

fractional contribution

0.5

0.4

0.3

0.21-

0.1

0.0

| (a) dquark | (b) uquark| (c) squark [ (d) gluon
L L M,
b e e
[ (e)dquark | (f) uquark [ (g) s quark
| — directly
produced

- - - hyperon

ST decay

n n "
-20 -1.0 00 10 20

Production of ¥~ (suu)

n n "
-1.0 00 1.0 20

n " "
-1.0 00 1.0 2

.0

n n "
-1.0 0.0 1.0 20

‘ Large @ contribution

Large AU in £~

Ps sensitive to Au




Results and discussions

Fractional contribution to A production PP — HX
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Fractional contribution to A production PP — HX

fractional contribution
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Results and discussions

Polarization H

\ Polarized PDF \ V.S. \ Polarized FF

| 0.06
o —__ GRSV2000_std_lo
0.04 L SU(6)
GRSV2000_std_lo|
0.02 B DIS
00 il GRSV2000_val_lo
SU(6)
002 "~ GRSV2000_val_lo
DIS

20 A0 [) 1.0 20 1.0 [) 1.0 20 1.0 [) 1.0 20 )
g )



Results and discussions

Polarization of = and A

‘ s fragmentation is dominating }—»‘ P=s ~10%, n = 2 ‘ ‘ Pz > Py > Py,
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Results and discussions

Polarization of &

A and Ad are asymmetrical —{ Ps+ and Py differ in sign
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Summary

@ We have evaluated the longitudinal polarizations of the A,
»~, =1, 2% and 2 anti-hyperons in highly energetic
collisions of longitudinally polarized proton beams. The
results show sensitivity to the anti-quark polarizations in
the nucleon sea. In particular,

A, 2° and =* polarizations are sensitive to strange
anti-quark polarization As(z);

¥~ and £ polarizations are sensitive to the light
sea quark polarizations, Aw(x) and Ad(z).

@ Precision measurements at the RHIC polarized pp-collider
should be able to provide new insights in the sea quark
polarizations in the nucleon.



Summary

Summary

@ We have evaluated the longitudinal polarizations of the A,
$~, =%, 2% and 2% anti-hyperons in highly energetic
collisions of longitudinally polarized proton beams. The
results show sensitivity to the anti-quark polarizations in
the nucleon sea. In particular,

A, =% and =* polarizations are sensitive to strange
anti-quark polarization As(z);

>~ and X" polarizations are sensitive to the light
sea quark polarizations, Awu(x) and Ad(z).

@ Precision measurements at the RHIC polarized pp-collider
should be able to provide new insights in the sea quark
polarizations in the nucleon.

Thank you!
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