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» Transversity: single hadrons, hadron pairs, A baryons

» TMDs: measured with transversely, longitudinally and
unpolarized nucleons
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COMPASS Detector (muon setup)

ECAL2
HCAL2

Muon-filter

> high energy muon beam (160 GeV)
> high intensity beam (2 - 108" /spill)
> two stages spectrometer:

~ large angular acceptance (0 < 0,, < 180 mrad)

~» broad kinematical range

f"&} Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 2



COMPASS Detector (muon setup)

ECAL2
HCAL2
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Transverse Data Taking

Deuteron target (°LiD)

Proton target (NH3)

2002 - 2004 2007
time dedicated ’Fo . 20% 50%
transverse polarization
# charged hadrons ~ 15.5 - 10° ~ 27 -100

1/(f - P1)? (scales o2,
f = target dilution

Pr = target polarization

)

1/(0.38 - 0.48)2 ~ 30

1/(0.15 - 0.83)% ~ 64

~» similar statistical precision for both data sets

Heiner Wollny (University of Freiburg)

JLAB Exclusive Workshop 2010, May 18-21



Nucleon in Leading Order

In leading order three parton distributions are
needed to describe the structure of the nucleon:

a(x)

()
Aq(x)
:

Arq(x)=q'"(x)—q' (x)

e

Courtesy of =¥ nucleon with transverse or longitudinal spin

A.Bacchetta

(® parton with transverse or longitudinal spin

Heiner Wollny (University of Freiburg)

quark distribution
in unpolarized DIS
IN—0'X

helicity distribution
in polarized DIS
N — X

transversity distribution
in polarized SIDIS

¢NT — ¢'hX  Collins FF

¢NT — ¢'hhX Interference FF
INT = ANTX  FF of g7 — AT

JLAB Exclusive Workshop 2010, May 18-21



Collins Asymmetry

Measuring transversity with
Collins-FF AOTDC’,’:

~» azimuthal asymmetry:

Nh o 1£A-sin ¢CO//
Ocoll = Op+ s — T

¢n: azimuthal angle of hadron

¢s: azimuthal angle of spin of initial quark

_ A 2 0 Nh
Acolr= FPD,, X Zq €y Arqg® ATDq

f = target dilution
Pt = target polarization

D,, = transverse spin transfer

' Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21



Collins Asymmetries: °LiD (2003-2004)

PLB 673 (2009) 127-135

<3 | = .
o " % all asymmetries are small,
FTINErY % R bedud b compatible with zero
K *
S804 = Kf n N .
o K
0.2 = L
0 #;}Mé*} J ,;,ﬁé,é # ;% ﬁ %**{)ﬁw foy
-0.2 %+{> ﬂ F ’ﬁ{’ #

-0.2r

L L I I I I L I
10" 0.2 0.4 0.6 0.8 0.5 1 1.5

X z ph (Gevic)

systematical error: 0,5 < 0.3 0gtat

' Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 6




Collins Asymmetries: NH; (2007)
DIS 2010 COMPASS 2007 proton data

3 of T e | *
0 byt aate b1 +g+g+;r+ } *
KT it T[T {
_0.1_ — [ e— M —
— _— ] -—4
.““I- — “““I- = . OI5 . Z:. 0I5 JI. 1I5
10 10 x ' z p" (Gev/o)

» Size and sign are compatible with HERMES results
(corrected with —1/Dpp)

» Paper ready for PLB

fg Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 7



Dihadron Interference

Measuring transversity with polarized
Dihadron-Interference-FF H:

~» azimuthal asymmetry:

Nh*h— X 1iA-sinngR5-sin9
$rs = PR + o5 —

Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21




Dihadron Interference

Measuring transversity with polarized
Dihadron-Interference-FF H:

~» azimuthal asymmetry:

Nh*h— X 1iA-sinngR5-sin9
$rs = PR + o5 —

hth™ cm. Ph+

Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21




Dihadron Interference

Measuring transversity with polarized
Dihadron-Interference-FF H:

~» azimuthal asymmetry:

Nh*h— o 1+ A-sin QbRS -sinf

10° COMPASS 2007 TRANSVERSE PROTON DATA

i h'h Prs = PR + s — T
1000?
I (sinf) = 0.94 For this analysis:
T sin 6 can be neglected
0 05 1

' Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 8



Dihadron Interference

Measuring transversity with polarized
Dihadron-Interference-FF H:

~» azimuthal asymmetry:

Nh*h— X 1iA-sinngR5-sin9
$rs = PR + o5 —

— A 2 <
ARS = FPrDm 0.8 Zq eq . ATC] . Hl

Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21



Dihadron Asymmetry: °LiD (2003-2004)

20 0 04 - _
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all asymmetries

are small, compatible with zero

Heiner Wollny (University of Freiburg)
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Dihadron Asymmetry: NH; (2007)

a (é) 01 h+ h pairs COMPASS|2007 transverse proton data
5 Ity § —4
} 3 “i Fi. ® §§§é§§ ?
01 } ! !
\~_\4§ d g‘ T T T N N |
10 107 102 04 06 08 05 1 15 2
X z M, [GeV/c?]

' Heiner Wollny (University of Freiburg)

COMPASS 2007 TRANSVERSE PROTON DATA

h*h
400001~
300001
20000
100001
I | I
0 05 1 15 2 25
M, [GeV/c?]

JLAB Exclusive Workshop 2010, May 18-21
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Dihadron Asymmetry: NH; (2007)

0.1 COMPASS 2007 TRANSVERSE PROTON DATA
a (é) h+ h pairs COMPASS|2007 transverse proton data h'h’
40000~
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Dihadron Asymmetry: NH; (2007)

0.1 COMPASS 2007 TRANSVERSE PROTON DATA
a (é) h+ h pairs COMPASS|2007 transverse proton data h'h’
400001~
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COMPASS measurement covers much larger range in x

Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21
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Physikalisches Insti

Dihadron Asymmetry: NH; (2007)

0.1 COMPASS 2007 TRANSVERSE PROTON DATA
a (é) ' h+ h pairs COMPASS|2007 transverse proton data h'h’
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I
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COMPASS measurement covers much larger range in x

! Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21
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Transverse A-Polarization

Measuring transversity with polarized A-FF A7D):
transversely polarized quark transfers its spin to A-Baryon

A-Polarization:  Pp o< f PrDyy €7 - A7q - ArD)

measured via parity violating decay

' Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 11




Transverse A-Polarization: NH; (2007)

Physikalisches Institut

Measuring transversity with polarized A-FF A7D):

transversely polarized quark transfers its spin to A-Baryon

N-Polarization:

14000

12000

10000

Number of A

8000

6000

4000

2000

P\ o f P+D,,

Preliminary

COMPASS 2007
transverse proton data

A

N, ~ 105 x 10°

~

o
R

-0.02 0

T ey
0.02 0.04 0.06 0.08

m(pr)-m(PDG)[GeV/c?]

 Heiner Wollny (University of Freiburg)

Number of A

q eg . ATC] : ATD(/;

measured via parity violating decay

DIS 2010

7000 Preliminary
6000 COMPASS 2007
E transverse proton data

5000F
4000f
30005— l s
2000f- NK ~50x 10°
1000 E—
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Transverse A-Polarization: NH; (2007)

<O
o o2
0.15|
0.1}

0.05|

1)

-0.05]
-0.3
-0.15;
-0.2
0.

E Preliminary COMPASS 2007
E transverse proton data

e,

Preliminary COMPASS 2007
transverse proton data

0.2]
0.15|
0.1
0.05

=)

-0.05]
-0.3
-0.15;
-0.2

E Preliminary COMPASS 2007
E transverse proton data

g0 g - ®

Preliminary COMPASS 2007
transverse proton data

systematical error: 055 < 0.74 05tat

P’T\, P/} small, compatible with zero ~» small analyzing power of ATDC/,\

PR, P§ for deuteron also compatible with zero

' Heiner Wollny (University of Freiburg)

JLAB Exclusive Workshop 2010, May 18-21

12



TMDs

TMDs

Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 13



General Expression of polarized SIDIS Cross-Section

I
dx dy dvp dz doy, d}:‘fl -
a? y? L 42 - - — [ .
QR 2(1—¢) o vur +eFuun +/2e(1 +¢€) cos én Fyy unpolarized
. target
+ £cos(20p) Fgp 2 + A /26(1 — €) singy, Fyp
+8) [V2e(l+¢) singy F(S/iz(b" + esin(2¢y,) “‘“2‘1’"} longitudinally
polarized
+ 5 { V1 =2 Frp ++/2¢(1 —¢) cos gy, FE5%n target

+ 18] | sin(gn 7(715)( i d’h ¢~5)+8F51n(¢h da))
transversely

polarized
target

+ ¢ sin(¢n + ¢s) Iy Sln(¢)l+¢5) + ¢ sin(3¢p, — dg) Flsji;(3¢h*¢s)

+v/2e(1 + ) singg FSB95 4 \/22(1 + £) sin(2pp — ) Frnl2on—9s)

+1S1| e [\/ 1 — &2 cos(¢n — ¢g) Fy. m;((p,, )y 2¢(1 —¢€) cos pg Fz‘j’f")s A.Bacchetta et al
} JHEP 0702:093,2007

. cos(2¢n — )
+ 25(1 —€) Cob(2¢}z - ¢S) FLT E-print number: hep-ph/0611265

" Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 14




SIDIS Cross-Section: Transversely Polarized Target

do _
dr dy dy dzdp dP?,

O[2 y2 ,YZ
i (%) {

sin(¢y — ¢s) F[S]i;l“(;éhfﬁﬁs) + 6F5i;fz>}r¢s))

’

+ 18]

twist-2

+ e sin(gy, + ¢s)|FEn@+9s) 4 ¢ sin(3¢), — pg)|FEn30n0s)

+v2¢e(1+¢) singg F(S]i;¢s +v/2¢e(1 +¢) sin(2¢, — ¢s) Ff}i;(wh_(bs;

+1S1|Ae |:\/ 1—¢€2 cos(dp — ¢s) FEC;?(%*%‘) H /2e(1 —€) cos¢g Fz%saSs

+ m cos(2¢y, — bs) FZOTS(2¢;L—¢S)

b

A.Bacchetta et al

JHEP 0702:093,2007

E-print number: hep-ph/0611265

 Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 15



SIDIS Cross-Section: Transversely Polarized Target

do _
dr dy dy dzdp dP?,

O[2 y2 ,YZ
i (%) {

+ 18]

’

Sin((ﬁh _ ¢S> F[s]i;(;ihfqﬁs) + ‘SFE‘i;ffh7¢S)

+e sin(th + ¢S) ng;l"(¢h+¢5)

€ sin(3¢n — ¢s)

twist-2

Collins \/

[Fin(on—os)

+v2¢e(1+¢) singg F(S]i;¢s +v/2¢e(1 +¢) sin(2¢, — ¢s) Ff}i;(wh_(bs;

+ 181 {\/ 1 — &2 cos(én — ¢s)

cm;?(dmﬂﬁs) n 25(1 — E) cos ¢g Fz(’;?¢s

+ m cos(2¢y, — bs) FZOTS(2¢;L—¢S)

 Heiner Wollny (University of Freiburg)

b

A.Bacchetta et al

JHEP 0702:093,2007

E-print number: hep-ph/0611265
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SIDIS Cross-Section: Transversely Polarized Target

do _
dr dy dy dzdp dP?,

O[2 y2 ,YZ
i (%) {

+ 18]

’

Sin((ﬁh _ ¢S> F[s]i;(;ihfqﬁs) + ‘SFE‘i;ffh7¢S)

+e sin(th + ¢S) ng;l"(¢h+¢5)

€ sin(3¢n — ¢s)

twist-2

Sivers

Collins \/

[Fin(on—os)

+v2¢e(1+¢) singg F(S]i;¢s +v/2¢e(1 +¢) sin(2¢, — ¢s) Ff}i;(wh_(bs;

+ 181 {\/ 1 — &2 cos(én — ¢s)

cm;?(dmﬂﬁs) n 25(1 — E) cos ¢g Fz(’;?¢s

+ m cos(2¢y, — bs) FZOTS(2¢;L—¢S)

 Heiner Wollny (University of Freiburg)

b

A.Bacchetta et al

JHEP 0702:093,2007

E-print number: hep-ph/0611265

JLAB Exclusive Workshop 2010, May 18-21 15



Sivers Asymmetry

sin(¢p—os) T h
For 7 o Bgq@ Dg

Sivers PDF Al ¢ —@» - —@»

correlation between intrinsic transverse momentum
of the quarks and the transverse polarization of the nucleon

~» azimuthal asymmetry:

N, o 1+ A-sin(¢, — ¢s)

opn: azimuthal angle of hadron

¢s: azimuthal angle of spin of initial quark

Asiv= ¢4 x Y e AJq@ D!

 Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 16



Physikalisches Institut

Sivers Asymmetries: °LiD (2003-2004)

PLB 673 (2009) 127-135

u%o' .
o T
0.1 r r .
all asymmetries are small,
Feuves b4 e i Porgby by : ; H
AAMALER! ; v YR compatible with zero
-0.1F r r
u%()-l*' K" *‘ - - - F - - -
o K
0.2 L % L
i-iﬂgﬂll iriia FYS ; LY i
roggeet ey R R A T T B !
3 b
0.2 r {’ r
.2(5 g '
0.2 r
0 * ; % : § l I 1.1
R T *T % 1 } YTy

L L I I I I L I
102 10" 0.2 0.4 0.6 0.8 0.5 1 1.5

ph (Gevic)

x
N

systematical error: 0,5 < 0.3 0gtat
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Sivers Asymmetries: NH; (2007)

% of * [0 e *
aattgt] [t g b b L gy |
ferett }1 R MR } (73 2000 NI

vl vl L
102 107 05 1 05 1 15
z pQ (GeV/c)

for h™ additional absolute systematical uncertainty of £0.01

> positive asymmetry for hT
» asymmetry for h~ small, compatible with zero

» Paper ready for PLB

' Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 18



Sivers Asymmetries: NH; (2007)

COMPASS 2007 proton data

a 0 1_. COMPASS H" x>0.032 prelimi

‘| o HERMEST PRL 103 (2009)

o

-0.1

3 590 éﬁ sdor o ¢
%am m:‘i | %GPHHH

1 1
a<v>s 0.1-® COMPASSH x>0082 prefimirjary

o HERMEST PRL 103 (}009)

-0.1-

X

08 * ¢ bodld Ao é‘:’é%ml l
A T A TR LA
! I It
10'2 : l(;l o 05 2 05 T 15

p? (GeVlc)

» COMPASS At about factor 2 smaller than HERMES

Heiner Wollny (University of Freiburg)

JLAB Exclusive Workshop 2010, May 18-21
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Sivers Asymmetries: NH; (2007)

. COMPASS 2007 proton dats
n< 2] 0.1  Positive hadrons L negative hadrons
bl [ ’
TEEI}}I}IﬁJ TTIT&;\I
* 1 1 R .
! AR RS F
*  W>75GeV/c?
-0 ° W<TsGevie? L
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X

possible W dependence
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L

S

-

20

W(GeV/c?)

Heiner Wollny (University of Freiburg)

ikalisches Institut

JLAB Exclusive Workshop 2010, May 18-21
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Physikalisches

Sivers Asymmetries: NH; (2007)

. COMPASS 2007 proton dats R COMPASS 2007 proton dats
Q<f j] 0.1 positive hadrons L negative hadrons D.<( j] 0.1+ positive hadrons L negative hadrons
I [’ 1
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SIDIS Cross-Section: transversely polarized target

do
dr dy dy dzdp dP?, twist-2

012 y2 ) ,YZ
— s 1+ =
wQ* 2(1—¢) ( 213) Sivers v’
Collins v/

+ ‘SJ-| sin(¢p — ¢S) F[s]i;‘(;ihiq%) 4 5F5i;ffhf¢s

’

+ e sin(gy, + os)|FE@ 9N ¢ sin(3¢), — pg)|FEn3on0s)

+v2¢e(1+¢) singg F(S]i;¢s +v/2¢e(1 +¢) sin(2¢, — ¢s) Ff}i;(wh_(bs;

+1S1|Ae |:\/ 1—¢€2 cos(dp — ¢s) FEC;?(%*%‘) H /2e(1 —€) cos¢g Fz%saSs

+ m cos(2¢y, — bs) FZOTS(2¢;L—¢S)

} A.Bacchetta et al

JHEP 0702:093,2007

E-print number: hep-ph/0611265

 Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 20



SIDIS Cross-Section: transversely polarized target

do
dr dy dy dzdp dP?, twist-2

012 y2 ’Y_Z
ryQ2 2(1 —¢) (1 + 21;) { Sivers v
Collins v'  Pretzelosity

+ ‘SJ-| sin(¢p — ¢S) F[s]i;‘(;ihiq%) 4 5F5i;ffhf¢s

’

+ & sin(gn + o) Far ™ | T e sin(3n - 0s)|Fir* | Worm Gear

++/2e(1+¢) singg F(S]i;¢s ++/2e(1+¢) sin(2¢0~0s) Ff}i;(wh_(bs;

+ 151 |:\/ 1—¢€2 cos(dp — ¢s) FEC;?(%*%‘) H /2e(1 —€) cos¢g Fz%saSs

+ m cos(2¢y, — bs) FZOTS(2¢;L—¢S)

} A.Bacchetta et al

JHEP 0702:093,2007

E-print number: hep-ph/0611265
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Pretzelosity and Worm Gear: °LiD (2002-2004)

>

g - all hadrons 2002-2004 data

- 0.1 & negative ' COMPASS
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o 43 N W FETT & WY h jagge g b g
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' Heiner Wollny (University of Freiburg)

alisches Insti

JLAB Exclusive Workshop 2010, May 18-21
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PretzelOSity and Worm Gear: 6|_|D (2002_2004) lclies it

Fan@or=9s) o p9 @ AGDE, Pretzelosity PDF hj;7: _@> - _@>
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Twist-3 Structure Functions: °LiD (2002-2004)
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SIDIS Cross-Section: unpolarized target

do

dzdy dp dz dgp, dP?,

(12

zyQ? 2(1 —¢)

2x

+ € cos(2¢n )| FL 20

> Ffﬁjd) and FLCJZS%:

|

2 2 ‘
y (1%73;> {FbUJ*%EFbUL%\/QEU*5)005¢h55§0h

+ e V26(1 — ) sin gy Fy

A.Bacchetta et al
JHEP 0702:093,2007

E-print number: hep-ph/0611265

Cahn Effect + Boer-Mulders + pQCD

: beam asymmetry (beam polarization: P,+ ~ —80 %)

einer Wollny (University of Freiburg)
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SIDIS Cross-Section: unpolarized target

do _
dvdydy dz dgy, dP?,

2 2 2 ‘
i _y (1 + l) {FUU,T +5FUU,L =+ \/25(1 +E) COS¢hF{;§®h

zyQ? 2(1—¢) 2z

+ £ cos(26n)| Fin 2"+ Ae v/22(1 — &) sin gy Fi ¥ A.Bacchetta et al
JHEP 0702:093,2007

E-print number: hep-ph/0611265

> FLC/‘;JSQ5 and Fffzjsw: Cahn Effect + Boer-Mulders + pQCD

> : beam asymmetry (beam polarization: P,+ ~ —80 %)

» Target polarization canceled by event weighting

» Detector acceptance corrected by MC simulation

einer Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21
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Unpolarized Asymmetries: °LiD (2004 part)

’ Transversity 2008 ‘

of COMPASS | 2004 °LiD (part)
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Unpolarized Asymmetries: °LiD (2004 part)

ikalisches Institut

’ Transversity 2008 ‘

ne COMPASS | 2004 °LiD (part)
<
. s ! ®ere ®ec
o1 * .. * L M .o L *
0.2 - . L S . e
0.3 7 |- -
1 | | h
- | L 1
2 §D.|f F ® - .
< : *‘(\‘3 . note the different
oos 4 N o F) e, I ~
* cig e ’“‘C(\O‘ o y-scales
I @\x\ i
. | oo
af e
<
0.05 F .
et o] 0t P T
[ ) [d T [ X ] 3 [X
0.05- .
—] \ \ |
10?2 10" 0.2 0.4 0.6 0.8 0.5 1
x p'1‘, [GeVic]

Heiner Wollny (University of Freiburg)

JLAB Exclusive Workshop 2010, May 18-21

24



SIDIS Cross-Section: Longitudinally Polarized Target

do _
dvdydy dzdep dP?,

o2 Y2 (1
2yQ? 2(1 —¢)

+SH

+SH)\6 |:\/ 1-— €2IFLL

> FLLO(Aq®D

sin ¢p sin 2¢p
> Foo " Fo

einer Wollny (University of Freiburg)

)

2¢(1+¢) singpf Fy} " [+ e sin(265)| Fp "

A.Bacchetta et al

JHEP 0702:093,2007

+1/2¢(1 —¢€) cos ¢y sz%
E-print number: hep-ph/0611265

h
q

: chsqj”: twist-3, complex parton picture

JLAB Exclusive Workshop 2010, May 18-21
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Longitudinally Polarized Target: °LiD (2002-2004)

D
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Publication is on the way
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Summary

lisches Institut

6LiD target 2002-2004:

» Transverse: all small, compatible with zero

» Longitudinal: all small, compatible with zero

» Unpolarized: large asymmetries in cos ¢y and cos 2¢p
NH; target 2007:

» Transversity:

» Sizeable Collins and Dihadron-Interference asymmetries

» A-polarization small, compatible with zero

» Sizeable positive Sivers asymmetry for positive hadrons

 Heiner Wollny (University of Freiburg)
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Physikalisches Institut

Summary

6LiD target 2002-2004:
» Transverse: all small, compatible with zero
» Longitudinal: all small, compatible with zero

» Unpolarized: large asymmetries in cos ¢y and cos 2¢p

NH; target 2007:
» Transversity:
» Sizeable Collins and Dihadron-Interference asymmetries

» A-polarization small, compatible with zero
» Sizeable positive Sivers asymmetry for positive hadrons
Outlook:

» 2010 full year of data taking with transversely polarized protons
~» statistical errors are expected to improve about factor 1.5

 Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21
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End

Thank You

email: heiner.wollny@cern.ch
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Back up

Back Up
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Dihadron Interference

Measuring transversity with polarized
Dihadron-Interference-FF H:
~» azimuthal asymmetry:

Nh*h— o 1+ A-sin QbRS -sinf

COMPASS 2007 TRANSVERSE PROTON DATA

30000 -
i h'h $rs = Pr + ¢s — T
[ A
20000 Ars = D X Zq es -A7q- HY
i < pLsp <,pp
10000 H = H7™" 4 cos OH;
<cos 9> = 0.01 ~ only sensitive to H;"*"
e X I B XS

' Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 31




Definition of R+ and ¢g

 Heiner Wollny (University of Freiburg)

RT — 2 Pir—z1Por

Z1+2o
Gx 0 Gx R
cos pp = == . =2
|Gxt|  |gxRr|
% R7)-4
sin o = (£xRr)g
|gx£|[gx R
JLAB Exclusive Workshop 2010, May 18-21 32



Dihadron Asymmetry: NH; (2007) :
) 01 —&— ik pairs COMPASS|
< B8 Bacchetta et al.

2007 transverse proton data
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 Heiner Wollny (University of Freiburg)
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Transverse A-Polarization: °LiD (2002-2004)

$ 20000 All 2002-2004 transversity data $ E All 2002-2004 transversity data
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systematical errors are smaller than the statistical ones
! Heiner Wollny (University of Freiburg) JLAB Exclusive Workshop 2010, May 18-21 34




Unpolarized cos¢ and cos2¢: °LiD (2004 part)

’ Transversity 2008 ‘

-
o8 | N T e COMPASS 2004 °LiD (part)
0
. | .
04 T . 1 N ‘e
C e .2 . <
-0.2 r Y]
. "
0.3 . F =%
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102 107 02 04 06 08
Xgj
Anselmino et al
Eur. Phys. J. A31, 373 (2007)
does not include Boer-Mulders s
contribution a
oo
<

" Heiner Wollny (University of Freiburg)

0.4 COMPASS 2004°LiD |- (part)

102 10" 0.4 0.6

X
Barone, Prokudin, Ma
arXiv:0804.3024 [hep-ph]
e Sum of all contributions
= = = = Cahn effect
Boer-Mulders
w 1w 1 QCD (first order)
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