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Sivers function in SIDIS from fits
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Sivers function in SIDIS from fits

»Most recent fits

[1] Anselmino et al. , Eur. Phys. J. A39, 89-100 (2009)

[2]Arnold, Efremov, Goeke, Schlegel, Schweitzer,
arXiv:0805.2137 (2008)

v'Fits of HERMES (2002-5) and COMPASS (Deuteron 2003-4)
data on m and K production
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The asymmetry A5~




Polarized SIDIS Ip'—|"h+X

Extraction of the Sivers Function

> The cross section can be written as:

do.lp —l'hX E fq/pT T kl,QQ) ® dJ lqg—l'q ® Dh( 2D QQ)

Polarized PDF j

Elementary Cross section

Fragmentation Function




Polarized SIDIS:

Extraction of the Sivers Function

»>If we consider the transverse motion and its correlation with the
spin of the proton then:

1 -
fq/pT (.CU, kJ_) — fq/p(xa AL) + §Aqu/pT (aja AL) St - (P X kL)

vTorino vs Amsterdam notation

SAN foppr (@ kL) = == fir' (2, kL)




Polarized SIDIS:

Extraction of the Sivers Function

»>If we consider the transverse motion and its correlation with the
spin of the proton then:

1 . .
fq/pT ('CC kJ_) — fq/p(xﬁ ‘Z‘L) + iAqu/pT ('T 'Z‘L) ST ’ (P X kL)

1 .
= fopl@, kL) + §ANf‘1/pT (x, A:Q\sm(go — gbg)j

vAzimuthal phase: angle between k, and the spin —/I

v Bound:
ANF 3 (kL)
<
2fq/p(xkl)  —




Polarized SIDIS:

Extraction of the Sivers Function

»We can build an azimuthal weighted asymmetry

ASiIl(¢FL_¢S) — 2 qubﬁ dgbh [dgT—dgL] Sill((}{)h—(ﬁ)g)
UT [ dos dop, [do!+dot]

»In details:

) } AT . ) a_f — £ . ) }
Aim(@h_q‘)S) B Zq f d(b,g d@h. koJ_ Ai\ fq/pT (;'IT, ]CJ_) Slﬂ(({) - @S) % D?(Z:pJ_)Sln(@h - @S)

- : Zq fdch doy, d*k | fq/p(ma ki) d&ég;eq Dé}(z,pi)




[1] Anselmino et al. , Eur. Phys. J. A39, 89-100 (2009)




( Polarized SIDIS:

Extraction of the Sivers Function

»Gaussian smearing for both unpolarized PDF and FF

%\fq/p(irj kJ_) — fq(iU) ﬂ-<’ii> e_kl/o‘{g)

GRVIS set (k%) = 0.25 (GeV/c)?

1

S D(z.p1) = Di(2) s BMK

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

4 [*]Cahn cos¢ analysis, Anselmino et. Phys. Rev D71, 074006 (2005)




Polarized SIDIS:

Extraction of the Sivers Function

» Simple parametrization of the Sivers function

%Aqu/pT (.”L‘, k’_]_) = QNQ(.’IJ) h(kl) fq/p(!l}', kJ_)

Unpolarized PDF

Nq, g, Bq & M free parameters




Polarized SIDIS:

Extraction of the Sivers Function

A =
>HERMES (2002-5) 4
(x,z,Py) &K

>COMPASS (2004) &5
(X,Z,P T) &K

»11 free parameters:

N, N, N, Nj N, N
cxu Ay asea
B M

*Anselmino et al. Eur. Phys. J. A39,89

N e e

vGRV98 PDF
vDSS FF

vGaussians: <k3>=0.25 (GeV/c)?
<p7>=0.20 (GeV/c)
(from Cahn effect)
v Simulated evolution (unp.-like)

V ANF (@ k) = 2N (@) hiky) fop(a. ko)

(g + B,)(@a+5a)

g 53
aq? By

‘/*’"\"rq () = Ny z% (1 — x) B4

V (kL) = V2e % e~ KL/ M}
1




Polarized SIDIS:

Extraction of the Sivers Function

b7
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sin ((I)h - (I)s)

Polarized SIDIS:

Extraction of the Sivers Function

COMPASS Deuteron Target
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Polarized SIDIS:

Extraction of the Sivers Function

S 00
7
N — vValence quark
S m—
= h ~ \‘\_ ,-"f .
< N\ N Lu
X 005 N J ® A f T > O —> f
u/p
0.02 - ) 1 T
13 0 — __'_“_'_“;\: I3 o -—;_“‘;.J‘%-n._ N J_ d
= — o ANfy <0 =f
002} 02l 7 d/p 1T
0.02[ T 02f —
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0 L
e 0 s |
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002 < 02F X=01
L ___=_—*-s-...,_ L —
002t e -0.2: ‘‘‘‘‘
Mfas 02 10" 1 0 0.2 0.4 0.6 08 1 X*/d.o.f =1
X k| (GeV) Nu = 03550070 | Na=—0.975750s N. = —0.247557
N (1) 2 L(1) No =007 aai| Na = 0450 No = Loooy
— ko _ q =0.73 117 sea = 0.79
> A q (3’)) p— f d kJ_ Am, A f /pT (;U) kJ_) _ _f ( ) ;:3'5t“2113058 3}112 :0'351555?6 GeV?2 o o
\—-—— — — e — — e




Predictions for COMPASS DY

»>Polarized NH3

»Pion beam
»Valence region for the Sivers function

1
COMPASS: ntp COMPASS: & p
0.4 0.3 :
0.3 F 02 |
0.2 F
01 F
g 4
s 0 - s OF
‘= {
oty J ] 01 F
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Large measurable asymmetrylll

*Anselmino et al. Phys. Rev. D79,054010

h




[2]Arnold, Efremov, Goeke, Schlegel, Schweitzer,
arXiv:0805.2137 (2008)




Polarized SIDIS:

Extraction of the Sivers Function

»Gaussian smearing for unpolarized PDF, FF and Sivers function
D (k1) = 0.33 (GeV/c)? for the unpolarized PDF [*]

D (p7) = 0.16 (GeV/c)? for the unpolarized FF [*]

™ (k7 )siv = 0.2 (GeV/c)? for the Sivers function [*]

[*] Collins et al. Phys. Rev. D73, 014021 (2006)
Values obtained analyzing the kinematic of HERMES




( Polarized SIDIS:

Extraction of the Sivers Function

»Parametrization of the first moment of the Sivers function

1#1(1)(33) = 4,4 gj:g fa/p(T)

where:

1T( ) Lo 1T(5’7a J_)

mp

|Ay| <1 q=alllight flavours

(ki) = YZ /2 = 05 (Gev /o

\__ ——— e e — e ——




Polarized SIDIS:

Extraction of the Sivers Function

>HERMES (2002-5) /47
(x) T&K

»COMPASS (2004)
(x) m&K

>4 free parameters:
A, Ay A: A; A=l Ac=-1

u u

vGRV98 PDF
vKretzer FF

vGaussians: <k3»>=0.33 (GeV/c)?
<p1>=0.16 (GeV/c)?
<k?><; =0.20 (GeV/c)?

vQ4=2.5 (Gev/c)




Polarized SIDIS:

Extraction of the Sivers Function
A=

HERMES Proton Target
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Polarized SIDIS:

Extraction of the Sivers Function

COMPASS Deuteron Target
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Extraction of the Sivers Function

1(Ma

Polarized SIDIS:

L(@)a

T T T T I T T T T T T T T I T T T T T T T T I T T T T
0.04 u - 0.04 |- d - 0.04 -
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o fi <0 = ANf, i >0
o fir' >0 = ANfyy <0

.flJ_Tg < 0 ¢>ANf§/pT > ()
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Polarized SIDIS:

Extraction of the Sivers Function

t" ~
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Ai}l%(¢—¢s) vs. HERMES preliminary Aii]'_}(q)'q)s) vs. HERMES preliminary
T ‘ T |+\ T | T T T T ‘ T T T T ] N T ‘ T T T T ‘ T T T T ‘ T T T T
profon T 1 . proton KT
0.15 C 7] 0.15 - P + 7
0.1 F ] 0.1 ‘} :
r 4t ] r % % ]
0.05 - . ] ® E 0.05 [ - A
0 1 A%l%(q)_q)s) vs. HERMES preliminary 0 i
L ] C LN e s s By B B B B L r ]
005 E t proton 1’ ] -0.05 - E
r ] 0.15 ] [
T L e r ] N1 [ S A R S R
0 0.2 0.4 0.6 z 01 [ E 0 0.2 0.4 0.6 z
sin(¢- . 0.05 | 1 in(0-
AUT(q) 0s) vs. HERMES preliminary F - + B { = 1 Ailll'}(q) s) vs. HERMES preliminary
F — l-w LA L N B B ] 0 [ ) - } + ] L s s e B s B s e B B
L proton T 1 r 1 - proton K~ 1
0.15 - 7 [ ] 0.15 - P -
r ] -0.05 |- — [ ]
0.1 F E ; 1 0.1 - =
: : _0'1 Il Il 1 Il ‘ 1 1 Il Il | Il Il 1 1 ‘ Il 1 Il Il
L i Z C ]
0.05 - ] 0 0.2 0.4 0.6 0.05 = ]
' i ] : ]
r — L — T ] r — ——
0F e : 0f - { % .
-0.05 ;* - *; 20.05 :, B
) 7 [ S S S O B S S -0.1 i PRI N RIS S SR S IR
0 0.2 0.4 0.6 z 0 0.2 0.4 0.6 z

e ———————— i




Polarized SIDIS:

Extraction of the Sivers Function

COMPASS Deuteron Target(Predictions)
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Conclusions I

» The main results of the two fits are the same:

u and d quark Sivers functions are opposite in sigh and similar in magnitude

*The two fits agree in the sign of the Sivers functions for u,d, s quarks

»Open questions: Average transverse momentum
Evolution equation....

» Analysis of new datal (COMPASS proton)

»Waiting for polarized DY!




Boer-Mulders function from fits




S — ——— E— —
Boer-Mulders function

from A“*? in SIDIS

»Most Recent fit

[3] V. Barone, S. Melis and A. Prokudin
ArXiv:0912.5194 (to be published in Phys. Rev. D)

v'Fits of HERMES (proton and deuteron) and
COMPASS (deuteron ) data on charged hadrons production




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

Unpolarized PDF Unpolarized FF

) NS S




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function
» The angular distribution in the unpolarized SIDIS can be written as
do = A+ Bcosp+ Ccos2¢p

@ A =x f1 ® D is the usual ¢-independent contribution

o5 x % (f1 ® D1 + hi ® Hi-)subleading Cahn+Boer-Mulders effect




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

o5 x é (fi ® Dy + hi & Hf) subleading Cahn+Boer-Mulders effect

N




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

0B x % (f1 & D1 + hf 0% Hf)subleading Cahn+Boer-Mulders effect

e




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

®B < £(fi ® D1 4+ hi ® Hi )subleading Cahn+Boer-Mulders effect

Q _




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

o5 % (f1 ® D1 + hi ® Hi")subleading Cahn+Boer-Mulders effect

Boer-Mulders function Collins function




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

@ A =x f1 ® D is the usual ¢-independent contribution

o5 x % (f1 ® D1 + hi ® Hi-)subleading Cahn+Boer-Mulders effect

oC x hi ® Hi + éfl ® D1 BM effect+Twist-4 Cahn effect




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function
» The angular distribution in the unpolarized SIDIS can be written as
do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

o5 x é (f1 ® D1 + hi ® Hi-)subleading Cahn+Boer-Mulders effect

oC x hi ® Hi + éfl ® D1 BM effect+Twist-4 Cahn effect

Leading Twist BM




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function
» The angular distribution in the unpolarized SIDIS can be written as
do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

o5 x é (f1 ® D1 + hi ® Hi-)subleading Cahn+Boer-Mulders effect

oC x hi @ Hi + éfl @ i BM effect+Twist-4 Cahn effect

Twist-4 Cahn




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

@ A =x f1 ® D is the usual ¢-independent contribution

o5 x % (f1 ® D1 + hi ® Hi-)subleading Cahn+Boer-Mulders effect

oC x hi ® Hi + éfl ® D1 +...other unknown twist-4 terms?




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

o( hf X Hf + éﬁ ® D1 BM effect+Twist-4 Cahn effect

2fdacos?gb _C

Acos 2¢ _
[ do A




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

oC o hy @ Hi + gz Jil R 1{1 BM effect+Twist-4 Cahn effect

N

Unpolarized PDF&FF gaussian as in Anselmino et




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

o( hf X I,{f — éfl ® D1 BM effect+Twist-4 Cahn effect

Collins function as in Anselmino et. al arXiv: 0812.4366v1




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The angular distribution in the unpolarized SIDIS can be written as

do = A+ Bcosp+ Ccos2¢p

® A =x f1 ® D is the usual ¢-independent contribution

o( hf X Hf + éﬁ ® D1 BM effect+Twist-4 Cahn effect

\A BM that we want to extract from the fit of A“s*¢ data




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» Simple parametrization of the Boer-Mulders functions:
Lq _ Lqg
ohy “(z, k1) =Ny fi7(x, k1) for valence quarks

o»hfq(a:, ki) = —]flLTq (x,k1)| for seaquarks




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

»HERMES proton and
deuteron target
(x,z,P1) charged hadrons

»COMPASS deuteron target
(x,z,Pt) charged hadrons

»2 free parameters:
Au Ad

> Sivers function as in [*]

vGRV98 PDF
vDSS FF

vGaussians: <k3>=0.25 (GeV/c)?
<p1>=0.20 (GeV/c)
(from Cahn-cos¢ effect)
v Simulated evolution (unp.)

FITI

v hqu<x7kJ—) — >\q ffﬁ(kal)

v hil(z, kL) = —|fiid(z, kL)l

°[*]Anselmino et al. Eur. Phys. J. A39,89

e e




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function
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oy = —1.11700
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Unpolarized SIDIS:

Extraction of the Boer-Mulders Function
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vCahn effect (Twist-4)comparable
to BM effect

v Same sigh of Cahn contribution
for positive and negative pions

vBM contribution opposite in sign
for positive and negative pions
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Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

COMPASS Deuteron

Cahn T
Boer-Mulders 4

Cahn+BM
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Boer-Mulders +

Cahn+BM

. _Cahn+BM

Cahn |
Boer-Mulders +

_____ Cahn
....... B@ar-Mulders -
R . ahn+BM

1

10
X z F'T(Ge
a— e e —

03 04 0506 07 01 03 05y 07 09

vCahn effect (Twist-4) comparable
to BM effect

v Same sigh of Cahn contribution
for positive and negative pions

vBM contribution opposite in sign
for positive and negative pions

Data in p; not included in the fit




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The Cahn effect is a crucial ingredient

vGaussians: <k?>=0.20 (GeV/c)? | From Ref.[*]: analysis of
«p2>=0.25 (GeV/c)? Cahn cos¢ effect from EMC data

[*] Anselmino et al. Phys. Rev. D71 074006 (2005)




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» The Cahn effect is a crucial ingredient

vGaussians: <k?>=0.25 (GeV/c)? | From Ref.[*]: analysis of
«p?>=0.20 (GeV/c)y’ Cahn cos¢ effect form EMC data

COMPASS HERMES
<k3>=0.25 (GeV/c)’ <k3>=0.18 (GeV/c)’
<p3>=0.20 (GeV/c) <p3>=0.20 (GeV/c)

~EMC ~HERMES MC

[*] Anselmino et al. Phys. Rev. D71 074006 (2005)




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

>FITII
COMPASS HERMES
<k?>=0.25 (GeV/c)* <k?>=0.18 (GeV/c)*
<p3>=0.20 (6eV/c)’ <p3>=0.20 (6eV/c)

~EMC ~HERMES MC
ox?/d.o.f. = 2.41

FITII o\, =2.140.1

0.00

Better description of HERMES but the BM is unchanged

) NS S




Acos 20

Acos 2¢

Acos 20

Acos 20

Extraction of the Boer-Mulders Function
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Unpolarized SIDIS:

HERMES Proton

Cahn ]
Boer-Mulders
Cahn+BM

Boer-Mulders

Caﬁh ]
Cahn+BM

Cahn

Boer-Mulders 1

_Cahn+BM

_____ Cahn
------- Boer-Mulders
—_ __Cahn+BM

————— Cahn] ----- Cahn] ----- Cahn] ----- Cahn
------- Boer-Mulders + -+ Boer-Mulders + -+ Boer-Mulders + -+ Boer-Mulders
—_— Cahn+BM —_— Cahn+BM e Cahn+BM —_— Cahn+BM
01 02 03 04 05 030405060708 01 03 05 07 04 05 06 07 08
X z Pr (GeV) y
ACKRIVIEDS weuleron
b n pLad FLad
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Boer-Mulders
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_ Cahn+BM

_____ Cahn
------- Boer-Mulders
R Cahn+BM
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------- Boer-Mulders {  ------- Boer-Mulders 4 ------- Boer-Mulders 4 ------- Boer-Mulders
e _Cahn+BM —— Cahn+BM — _Cahn+BM —— . Cahn+BM
01 02 03 04 05 030405060708 01 03 05 07 0.4 05 06 07 08

X

z

P, (GeV)

y




e — S S —

Boer-Mulders function in DY from fits =
|

»Most Recent fit

[4] Lu and Schimdt, Phys. Rev. D81, 043023 (2010)

v'Fit of FERMILAB data, unpolarized DY, pp and pD scattering




Boer-Mulders function in DY from fits

»General expression for the dilepton angular distributions
in the dilepton rest frame:

1d
- d?l - 47r(A3+ 3) {1 + Acos? 0 + psin 20 cos ¢ + (v/2) sin® 0 cos 2¢

N

hf_a, R hf‘b Boer-Mulders functions
a b
i@ fq

\ Unpolarized PDFs
_

UV X




Boer-Mulders function in DY from fits

»Parametrization of the Boer-Mulders function and
of the unpolarized PDF

™ Unpolarized PDFs as in Anselmino et al.

Lq( )eXP( pT/pbm)

N hy(x ph) = h
prm

hi9(x) = Hox' (1 — )" f7(x)

H,, ¢, b and ppy free parameters




Unpolarized DY:

Extraction of the Boer-Mulders Function

>9 free parameters:
H=H H; ¢,
Hy=H H;
HyH, Hy ¢ Tem

»FERMILAB E866
pp and pD
data (x;,X,,%¢,M,P)

vMSTW 2008 LO PDF

vGaussians: <k3>=0.25 (GeV/c)?
(as in SIDIS)

exp(—p7/pi,,)
TP

v hii(x) = Hx“ (1 — x)"f(x)

v i, p2) = hi ()




S
Unpolarized DY:

Extraction of the Boer-Mulders Function

H, =0.62%032  H,=145"1%" H;=0.61"2%, 5
c, =0.63103 ¢, =047036 . =0.0770% X / d.o.f = 0.84
cg =075 by=0.177015.  pi,,=0.17370%3]
1 o) _ +0.64 — +1.53
| h 1 X, | q 2 H — 059_ , Hd — 137_ R
T e
— + 1. R + 1.

o

It is not the statistical error on the extraction!
Central values are only geometrical mean values.




Unpolarized DY:

Extraction of the Boer-Mulders Function

0.15 |

1 (1),u(x)

xh

0.10 b’

0.05|

0.00 L

1 (1),U(X)

xh

0.05 |

0.00

015}

1 (1),d(x)

xh

0.05F

0.10

0.00

’(x)

L(1)d

xh

0.00

0.05f

The dotted line is the bound

The bands do not
represent the statistical
error on the extraction!
Central values are only
geometrical mean values.




Unpolarized DY:

Extraction of the Boer-Mulders Function




Unpolarized DY:

Extraction of the Boer-Mulders Function

ﬂ%; é -0.05F
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Conclusions IT

» The two fits agree in the relative sign of the u and d BM functions

» The two fits disagree in the magnitude of the BM functions

»Notice that DY pp/pD data are not sufficient
to separate quark and antiquark
Similarly in SIDIS we cannot extract efficiently antiquark

»Open questions: How these two different kinematics can be related?
Average transverse momentum...
Evolution equation....

The analysis of BMP has shown the importance
of the knowledge of average transverse momentum
See also: Schweitzer, Teckentrup and Metz, ArXiv: 1003.2190



Back up







( Polarized SIDIS:

Extraction of the Sivers Function

W
HERMES Proton Target-2009 % W
EEEEEEEEEEEE @es

”{* HERMES Proton

0.15

01t
2 005
g0
¢ -005}

_01 L

0.15

0.15

01t
@ 005}
0.1 £ ok
2 005 £5
z‘ 0 %_% WY * ¢ w<:) -0.05 1
= ® L]
F’<: -0.05 -01 r
-0.1 1 0.15

*A. Airapetian et al., Phys. Rev. Lett. 103 (2009) 152002

\_—_— e — e —
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Polarized SIDIS:

Extraction of the Sivers Function

COMPASS Proton Target (Predictionl)

SN % =
< 0— % | % 7

0.0
N
1 \)
. — A L
201ty i )\"\\‘\ COMPASS 2007 proton data
ow
0

05F -Q\‘L i
T ﬂ? B Efﬁﬁ ﬁ{i {

X z P; (GeVic)




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» Simple parametrization of the Boer-Mulders functions:
Lq _ Lqg
ohy “(z, k1) =Ny fi7(x, k1) for valence quarks

o»hfq(a:, ki) = —]flLTq (x,k1)| for seaquarks

—a

> Models msplr'ed: Tensor magnetic moment

q
hqu(QC, kl) — %flég(xv kJ—)

—

X

Anomalous magnetic moment
Burkardt, Phys. Rev. D72, 094020 (2005)

Gockeler, Phys.Rev.Lett.98:222001,2007.




Unpolarized SIDIS:

Extraction of the Boer-Mulders Function

» Simple parametrization of the Boer-Mulders functions:
Lq _ Lqg
ohy “(z, k1) =Ny fi7(x, k1) for valence quarks

o»hfq(a:, ki) = —]flLTq (x,k1)| for seaquarks

»Models inspired:
hqu(a%kJ—) — % fﬁ(x,/ﬁ_)
ohi“(z, k1) ~1.80fi7"(x, k1) <0
ohi¥(z, k1)~ —0.94f7(z, k1) <0
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