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Effect of sea quarks on A4; "

* At leading order,
AW — —Au(x1)d(x3)+Ad (x1)u(xy)
y u(xq)d(x2)+d(xq)ulxz)
AW — ZAd(xy)u(xp) +AU(x,)d(x5)
& d(x1)u(xz)+ux1)d(x2)

e Comparing with the experimental data ofAzVi, many
extractions or parametrizations of quark helicity distributions
from DIS and SIDIS data prefer a sizable positive Au
distributions and a negative Ad distributions.
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work, for the valence qua
utions, we adopt the quark-spectato
el (gD model).

B.-Q. Ma, Phys.Lett. B375




Effect of sea quarks on A4; )

e We extract the sea quark helicity distributions from the
corresponding single spin asymmetries of W* bosons(RHIC)

and I (cOMPASS).
* Linear form: Aq(x) = Nzq(x), q=wuord
e Nonlinear form: F.Tian,C.Gong, B.-Q. Ma, Nucl.Phys. A961 (2017) 154-168

i [(ag+bg+2 N L1
Aq(x) = ng (ag+bg+2) x%(1—x)P2g(x) gq=uord
r(aq+1)r(ba+1)
Parameter
Relation Mode Bp Data Ni N; N n; ag aj; bz b;
1 230 W* | 0.242 T -0.309 = X 3 ¥ =
- 2 w=+I{" | 0.001 | -0.040 - - - -
3 600 W+ 0.254 -0.440 - - - -
1 ] w=+7" | 0.009 | -0.057 - - - - - -
5 990 W= ] . - 0.150 | -0.225 | 1.0 3.0 [ 3.0
NLinear 6 S | WS Y 8 - 0.010 0.197 | 1.0 3.0 | 3.0
: 7 - W s - 0.159 | -0.319 | 1.0 3.0 | 3.0
8 W= + I"T'" - - 0.100 -0.276 1.0 3.0 3.0
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e table, we can see that the signs c

F. Tian, C. Gong, B.-Q. Ma, Nucl.Phys. A961 (2017)

Quantities from model calculations at @ = /10 GeV.
Relation Maode gp  Dala Quantity
S AX Aut adt A Ad
330 0.289 -0.210 0.282 1.64 ~1.35 0.396 ~0.508
0.163 —0.057 0.380 0.851 ~0.471 0.002 ~0.066

600 0.245 -0.285 —0.144 1.521 —1.666 0.415 —0.724
0.137 —0.050 0.316 0.720 —0.404 0.015 —0.093

Linear

0.186 —0.078 0.391 0.991 —0.599 0.071 —0.130
0.159 —0.078 0.290 0.857 —0.567 0.005 —0.114
0.154 —0.083 0.256 (.842 —(1.585 0.075 —0.184
0.145 —0.075 0.250 0.786 —0.536 0.048 —0.159

e = B

Parametrization NNFPDFpoll.1 [35] - - 0250010 0.76 4 0,04 —0L41 +0.04 0.04 £ 0.05 —0.09 4+ 0.05
DSSVO8 [35] - - +0.3661 082 (40.124) 407931 3 (40.020) ~0.4161 0033 (—0.042) +0.0287 D130 (+0.008) —0.089 10 (~0.026)







L

he constraints of I‘1

- ——




out the constra

Ll
O STARW
—— AT#0 A dz0
A T=0 A d=0

T
O STARW
— A U0 A d#0
v A =0 A d=0

]
— A T20 A d20

B STARW'
— AT20 A dz0




——T—T
O STARW
—— ATR0 A d20
e A T=0 A d=0

=
<C

- -0.5
and sea reco

ucl.Phys. A9




+
Effect of sea quarks on 4;

* From mode 1-8, we know that A%’i need large sizes of sea
guark helicity distributions to match the experimental data at
RHIC.

* By reconsidering the valence quark helicity distributions in the
gD model, corresponding to mode 4 and mode 8, we can see
that the results can give both reasonable results of AX and

wzx
i

e Comparing mode 4 and mode 8, we can see that the ALWi
data have strong constraints on the explicit forms of sea
qguarks helicity distributions. The x-dependent relation can
describe the data better.

F. Tian, C. Gong, B.-Q. Ma, Nucl.Phys. A961 (2017) 154-168
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ivers functions: adopt Para'® and gD moo
xtract the sea quark Sivers functions
sversely single spin asymmetries of W* bosons A
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Para!® 0.57
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Effect of sea quarks on Ay .
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e The theoretical calculations of A%~ could match the
experimental data with sizable sea quarks Sivers functions.

 The sea quarks Sivers function have the same sign,
AN < 0 ANd <0

while the sea quarks helicity distributions have different signs,
At >0 Ad <0

F. Tian, C. Gong, B.-Q. Ma, Nucl.Phys. A968 (2017) 379-390



Summary

e The longitudinal single-spin asymmetry of W< are
sensitive to the helicity distributions of quarks, especially
the sea quarks.

 Further studies of both sea and valence quarks helicity
distributions of the nucleon are needed.

e The transversely single-spin asymmetry of W prefer
sizable Sivers functions of u and d sea quarks, with both
of then have opposite signs to that of valence u Sivers
functions.

Thanks!



