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Summary

»Review of the previous extraction (2009)
»New data vs old fit
» Analysis of the new data

»Conclusions and open questions




Extracted Sivers Functions

» Anselmino et al. Eur. Phys. J. A39,89 (2009)

*HERMES DATA 2002-2005 (proton target)
*COMPASS 2003-2004 (deuteron target)




Extracted Sivers Functions

» Simple parametrization of the Sivers function

ANfo ot (@, k1) = 2Ny () h(kL) forp(z, kL)

e_kiﬂki)

(k1)

Unpolarized PDF  fq/p(2, k1) = f(z)

v Torino vs Amsterdam notation %Aqu/pT (% k‘i) —




Extracted Sivers Functions

» Simple parametrization of the Sivers function

Aqu/pT X, kJ_ = ZN kJ_ fq/p X, k‘J_
/ (QQJF:N
NQ(x) = N i q ﬁq L q+€rq),6ﬁ5'q i

h(ky) = v2e £ e=F1/M7 <

1

Ny, &tqs f4 & M1 free parameters




Extracted Sivers Functions

HERMES 2002-5 COMPASS 2003-4

Anselmino et al.
Eur. Phys. J. A39,89 (2009)
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Extracted Sivers Functions

Anselmino et al.

N e (1)

0° 107 100 1 0 02 0.4 0608 1 x3/d.o.f =1
X k| (GeV) N = 03540078 | Ny = —0.908, N = —0.24+0?
Na = 00377333 Ny = 04753 Ns —1,8 0001
> VIO @) = [ d? ks i ANf (k) = —fE V(@) | | e e o
q — Am q/p ’ B =35%49 M2 = 034708 GeV?

N




New HERMES and COMPASS DATAI
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New data-old fit

HERMES Proton Target-2009
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New data-old fit

COMPASS Proton Target

COMPASS Proton
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New data-new fit!

» Smaller K* asymmetries from HERMES

» Do we need sea quarks?

°y and d flavours only (7 parameters)
*HERMES DATA(2009) " m n° K* K

®COMPASS DATA Deuteron ™ m m° K K
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New data-new fitl

FIT u & d only
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FIT u & d only

HERMES Proton

03 04 03 04 05 06 07 01 03 05 07 09 1.1
z P (GeV)

=+

b7

ermes

HERMES Proton

0.15
01
0.05

uT

-0.05
01|
-0.15

ASintén-0s)
o

0.15
01}
0.05

uT

ASin@n-0s)
o

-0.05
01t
-0.15

01 02 03 04 03 04 05 06 07 01 03 05 07 09 11

z




Afj-?(¢h'¢5)

AfJ'_T_(‘I’h"Ps)

New data-new fit!

FIT u & d only

COMPASS Deuteron

0.15 | n" 1 =t ot 1 0.15 |
01} T+ + E 01t
0.05 | 2 005
ol £ 0
-0.05 | T -0.05
01} 1 I . 01 f ] ]
015 | 1 i ] 015 | ] ]
0.15 | K ]
01} ]
0.05 | ]
-0.05 | * { + 1' ;
01} ] ]
015 | ] ]
102 107 03 04 05 06 07 01 03 05 07 09 102 107" 03 04 05 06 07 01 03 05 07 09
x z P, (GeV) X z P, (GeV)




New data-new fit!

|FIT u & d only |

COMPASS Proton
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New data-new fit!

|FITI]

A look to the parameters
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New data-new fitl

A look to the parameters
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New data-new fit!

A look to the parameters
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v h(ki) = 3e % oKL/ M
Vi1




New data-new fit!

FITI

A look to the parameters
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Conclusions I

» The old fit still describes well new HERMES
and COMPASS data

> A large anti-strange contribution is no more required

> The "sizes" of the Sivers functions are well constrained in
the available kinematical regions

» The behavior of the Sivers functions is hot constrained
by data in the full x range : JLAB, EIC




Conclusions IT
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Open questions

» The role of sea quarks is important for small x
Any extrapolation of the Sivers functions
in this region is delicate.
»For instance our parametrization does not allow a sign change

»Evolution of Sivers function?
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( Polarized SIDIS:

Extraction of the Sivers Function

»Gaussian smearing for both unpolarized PDF and FF

%\fq/p(ivj kJ_) — fq(il?) ﬂ-<’ii> e_kl/“ﬁg)

GRV98 set [*]U‘ﬁ_) — 0.25 (GeV/c)2

1

S D(z.p1) = D(2) s ewi

DSS set 1{p?) = 0.20 (GeV/c)?

*JAnselmino et. Phys. ReV D71, 074006 (2005)
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Extracted Sivers Functions

HERMES
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| Extracted Sivers Functions

COMPASS Deuteron Target
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