b s

Measurement of qr-weighted
transverse-spin-dependent azimuthal

Riccardo Longo
On behalf of the COMPASS Collaboration

DIs 2%

>
8-12 April




Transverse Momentum Dependent PDFs

In the leading order QCD parton model nucleon spin-structure can be parametrized in terms of 8
twist-2 quark intrinsic transverse momentum (k) dependent TMD PDFs.
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TMD PDFs can be accessed through
measurement of target spin (in)dependent

azimuthal asymmetries both in SIDIS and

Drell-Yan
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Probing nucleon structure via SIDIS and Drell-Yan
~ SIDIS on transversely

+(q) h(p) polarized nucleons

{% COMPASS 2007, 2010

N(P.S) ppp—» +pl >y +h+X
. ]X HTp H

* Access to convolutions of TMD PDFs and
Fragmentation Functions (FFs):

mod mod
AﬂS — FAS — PDFp Q F'F,

cos ¢ cos 2¢ 1 sin(¢,—ay) | h
FUU h,FUU h—s hl’p F2 s °<f1T,p®D1,q

UT.T
sin(¢y+¢s) L.h  psin(3¢,—gy) 1 L,h
Fop 7 ey, @ Hi" B~ o hip @ H
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Probing nucleon structure via SIDIS and Drell-Yan

SIDIS on transversely
+(q) h(p) polarized nucleons

{% COMPASS 2007, 2010

N(P.S) ppp— ]X ,u+pT—>,u’+h+X

polarized Drell-Yan
| COMPASS 2015, 2018

Hy(Py,S) \jX

* Access to convolutions of TMD PDFs and « Access to convolutions of TMD PDFs;

Fragmentation Functions (FFs):

Ajed — Fld — PDF, ® FF, Ay? — F{! — PDF, ® PDF,

cos ¢ cos 2¢ 1 sin(¢,—ay) | h COS @ 1 1 sin |
Fou gy ™ — hl,p FUT,Th ’ chlT,p ® Dy, Fpm 7 ochi, ® hl,p F, "o fi L ®f1T,p
in(¢y+os) L,k in(3¢,—eps) 1 Lhf sinQecs—gs) 1 Sin(2gcs+es) 1 1
F(SJI; Pyt X hl,p 0% [{1 F(SJI;" Pn—s X th,p R H1 j F;ln Pes—Ps) hl’ﬂ 0% hl,p FT csTPs) hl,ﬂ 0% th,p
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Probing nucleon structure via SIDIS and Drell-Yan

SIDIS on transversely
+(q) h(p) polarized nucleons

- % COMPASS 2007, 2010

* Access to convolutions of TMD PDFs and
Fragmentation Functions (FFs):

mod mod
A/iS — F/IS — PDFp Q F'F,

polarized Drell-Yan
| COMPASS 2015, 2018

Hy(Py,S) \jX

« Access to convolutions of TMD PDFs;

Ago? — Fy°! — PDF, ® PDF,

F;;;(¢H+¢S) x hl,p R Hl_l_,h F;;;(3¢h—¢s) X hJ_

| SInCees—@s) 1 Sin(2pcs+@s) 1 1
ITp oy < hi ®h, Fr < hi, @ h

Lh§
® Hl 1Tp

Universality in the TMD-QCD
parton model approach

=h
Lpsipis Lrpy

Y
ITpsipts ITppy
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Probing nucleon structure via SIDIS and Drell-Yan

SIDIS on transversely
+(q) h(p) polarized nucleons

o % COMPASS 2007, 2010

* Access to convolutions of TMD PDFs and
Fragmentation Functions (FFs):

mod mod
A/iS — F/IS — PDFp Q F'F,

polarized Drell-Yan
| COMPASS 2015, 2018

Hy(Py,S) \jX

« Access to convolutions of TMD PDFs;

Ago? — Fy°! — PDF, ® PDF,

cos ¢ cos 2¢ 1 sin(¢,—ay) | h
FUU h,FUU h—s hl’p F2 s °<f1T,p®D1,q

COS ¢ g 1 1 sin @g il
UT,T Fy x hi, & hl,p F "o fi, ®f1T,p

Drawings courtesy of J.Matousek

Universality in the TMD-QCD
parton model approach

[
ITrsiprs ITppy
hi = — hit
Lpsipis Lrpy
Sivers effect in SIDIS (as described by~ Predicted sign-change for Sivers Sivers effect in Drell-Yan
[M. Burkardt, Nucl.Phys. A735 (2004) 185] and Boer-Mulders functions Described in the same manner
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Drell-Yan cross-section

Pion induced
polarized Drell-Yan
COMPASS 2015, 2018

General leading order QCD parton model
expression of the Single Polarized DY cross-

section r+pt - utu + X
d /x
o
224 = CO{ (1 + cos’?Q)F llj+ sin’ @ cos 2 F ;:]os 20
dx, dxy dqs dosd cos Odg
+| St [(1 4 cos®O)sin pgF?s
+sin” @ sin(2g + @g)F "0
+sin” @ sin2gp — @g)F2"*7 %) }
Collins - Soper frame Target rest frame
ST .
/ gr: transverse momentum
of the virtual photon in the
4" target rest frame
/. 7
Iu+
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Drell-Yan cross-section

Pion induced
Each structure function Fxlmod] can be polarized Drell-Yan

interpreted in terms of convolutions of COMPASS 2015, 2018
TMD PDFs of beam and target hadrons;

7 +pl sty + X

PDF
_ Hy(Py.S) Q\jX
Fl=-% fl,ﬂfl’p], Number densities
i 2
peostp _ _ oo 2041 K Kyr) — @Koy - Kpp) B i Boer Mulders functions
v 93MM, o
in [ qT ° ka . . .
Fl=F"%=-€ a, fl,,,fliT,p], Number density of the pion, Sivers of the proton
FinCotes) _ _ @ ( (ar - kyp)[2(ar - k,1)(@r - kyr) — 3K, - Kpp)] _ kyr(dr - knT)> L ] Boer Mulders of the pion
! q} M M} 2qrM, M2 )" 177" Pretzelosity of the proton
Fsino—gp) _ _ 0| 0 Kot L 1,,] Boer N\uld-ers of the pion
! o qrM; 7 Transversity of the proton

The convolution 6 of the
TMDs runs over the intrinsic
transverse momenta

Transverse momenta in
the target rest frame
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Transverse Spin Asymmetries in Drell-Yan

» Transverse Spin Asymmetries (TSAs): See talk by B.Parsamyan

a)(knT’ kp,T)fir f];]

. C
s |

Fllj(-xyp xNa Q%)

A;in (D(xm AN Q%) = , @ = @5 2005 £ @

o

* To solve the convolution over intrinsic transverse momenta one has to assume a given
dependence of the TMD on kr (e.g. Gaussian).
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Transverse Spin Asymmetries in Drell-Yan

» Transverse Spin Asymmetries (TSAs): See talk by B.Parsamyan

a)(knT’ kp,T)fir f];]

. C
s |

Fl(x,, xn, g7

A;in (D(xm AN CI%) = , @ = @5 2005 £ @

o

* To solve the convolution over intrinsic transverse momenta one has to assume a given
dependence of the TMD on kr (e.g. Gaussian).
* Example: Sivers asymmetry integrated over gr in the Gaussian model

k2
First kT2 moment of the Sivers function fllTS)q(xN) = szkT (2—]\;2) ]ZLT,S)q(xN, k2)

|

2 q L(1)q p 1 (1
Asinq)S(x x ) Gauss. g zq eq [fl,ﬂ(xﬂ)flT,p (xN)_I_(q < q)] N fl,Y(” )M(XN)
T N/ T G

n X —dg
/ Y el floffea) +q < 4] ‘ £ ,0m)
= “ n~ = |id)

Neglecting sea quarks
\/;MP Gaussian contribution p = |uud)

ag =
V(&) + () factor
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qr-weighted TSAs in Drell-Yan

» To avoid making assumptions on the kr dependence of
the TMDs, a popular solution is to weight the structure
functions with the transverse momentum of the virtual
photon (qr).

» Sivers example:

A. Kotzinian & P. Mulders, PLB 406 (1997) 373)
A. Efremov et al., Phys.Lett. B612 (2005) 233]
A. Sissakian et al., Eur.Phys.). C46 (2006) 147)
Z. Wang et al., Phys.Rev. D95 (2017) 094004)

~— —/ M —/

e B
Asin(pS N F;md’S(xﬂ, Xnrs q%) B qrM, L,z J1T,p
T (xﬂ" AN qT) — Fl 5 — —
X Xns 7)
G fizip

+ Integration of F}, over d*qy can be solved w/o assumptions

1 _
Jd2qTlej = Jd2qT% !fl,]z' fl,p] = V Z eqz[ iﬂ(xﬂ)flq,p(xp) + (g © g)]
“ q

- Applying the weight % the integral can be solved w/o assumptions
P

q i q qT ) ka 2 7 —
[ar i rines = - [ar e | S0t g | =2 3 2l ) + g < )
p p p ¢ g
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qr-weighted TSAs in Drell-Yan

» gr-weighted TSAs represent a direct measurement of TMD PDFs k7-moments;

* By gr-weighting we are able to access products, not convolutions;

* For Drell-Yan pairs originated in 1 + p collisions and in the valence quark region, one
can neglect sea quarks

- gr-weighted Sivers asymmetry

i > el firy 1) + (g < @) i o)

Asin (pSM_p(xﬂ, xN) —_9 _ ~
Y el () + (g < )] £ ,0m)

T

- gr-weighted asymmetry induced by proton Transversity and pion Boer-Mulders
function

L) 1
A 520097 (5 x0) 2h1,7§ Vi(x,) hi, (Xy)
s AN ~ T

! i FHx) fi ()

- gr-weighted asymmetry induced by proton Pretzelosity and pion Boer-Mulders
function

: hig " (c) iy (o)

sin(2¢+¢5)%
flﬁ(xﬂ)fﬁp(xN)

. (X, Xy) & — 2
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The COMPASS collaboration

- SPS North Area - Fixed target experiment
Phase | Phase I See talks by
. 2002 - 2011 . 2012 - 2018 S
- Hadron spectroscopy - Primakoff + DVCS pilot run (2012) I Matouzek
- Nucleon spin structure (L/T P/D Targets) - Drell-Yan (2015, 2018) N Pierre.

See talk by M.Stolarski

DVCS + Unpolarized SIDIS(2016-2017) A.Vidon,
T-polarized SIDIS (D target) (2021) A, Moretti
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Drell-Yan measurements at COMPASS

ECAL1

HCAL1 Muon
Wall1 SM2

- High tracking power:~350 planes (GEMs, SciFis,
DCs, MWPCs, MicroMegas, Straws, Muon Walls...)

U beam )
* P 1191 GeV/c, intensity 1081t /s e 3XI20MPASS 2015 data
2 4.3 <M, /(GeV/c?) < 8.5
Target | # of cells | Polarization l§ ,
T, ~73 % (2015 2
NH, 2 L2015) 5
T, ~75 % (2018) S NH
3
+ 2015 ~4 months of data taking;
- 2018 ~5 months of data taking; ~ | -
- >> =300 =200 <100 0 (o
- The NHs target polarization was

reversed after each week:
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Drell-Yan measurements at COMPASS

. 1<M,u/(GeV/c2) < 2, “Low mass”
- Large background contamination

. 2<My,/(GeV/c?) < 2.5, “Intermediate mass”
- High DY cross section.

- Still low DY-signal/background ratio.
. 2.5<M,./(GeV/c2) < 4.3, “Charmonia mass”

—— COMPASS 2015 NH, data
------------- Comb. background

------- Iy (MC)

....... y' (MC)

———— Open-charm (MC)

- === Drell-Yan (MC)

Total MC + Comb. background

[a—
-
98]

I IIIIIII| T IIIII|I| | IIIIIII| J III4I‘I_‘I+~’ I IIIIII| [ TTTIM
{

counts / (0.04 GeV/c?)
>

- Strong J/W signal » Studies of J/y physics. 10° ﬁ
- Good signal/background. 10 Y
IV. 4.3<M,,/(GeV/c?) < 8.5, “High mass” " 6 : L -
. , o/ 1
Beyond J/Wp and @’ peak, background < 4%. M, (GeVic)

- Valence quark region » Largest asymmetries!
* Low DY cross-section

”\a COMPASS 2015 data
% 102 Drell-Yan NH;

O

=

S

10
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Drell-Yan measurements at COMPASS

. 1<Mu./(GeV/c2) < 2, “Low mass”
- Large background contamination

. 2<My,/(GeV/c?) < 2.5, “Intermediate mass”
- High DY cross section.

—— COMPASS 2015 NH, data
------------- Comb. background

------- Iy (MC)

....... y' (MC)

———— Open-charm (MC)

-=-=-= Drell-Yan (MC)

counts / (0.04 GeV/c?)
>

I IIIIIII| Al IIIIIII| | IIIIIII| J III4I‘I_‘I+’ I IIIIII| [ TTTIM
{

- Still low DY-signal/background ratio. 10? SUTEN Toal M+ Comb. background
. 2.5 <My,/(GeV/c2?) < 4.3, “Charmonia mass” ,) L
- Strong J/Y signal » Studies of J/y physics. 107 - 1 ﬁ
- Good signal/background. 10 M) =53 GeV/c2 W
IV. 4.3<M,,/(GeV/c?) < 8.5, “High mass” —— f"g : | -
. ! 0
Beyond J/Wp and @’ peak, background < 4%. M, (GeV/c)

- Valence quark region » Largest asymmetries!
* Low DY cross-section

.1

1 N ) g 1 =
= -~ COMPASS 2015 NH, data - 00 B g COMPASS 2015 data .O'9 2
- 43 <M /(GeV/c?) <85 L DO 5 10°- Drell-Yan NH; 2
0.8— HH ' ' —0.8 3 o ¢ —08 £
B D] < L o
- _ k=) N L <]
- (xn> - 0.5 0.7 Z QI i ..:2
0.6 o —0.6 = e e S
' g, () =017 Bos ¥ 0 E
. o] _ 101
0.4+ ey 04 - M
- 03 = C
0.2F 0.2 -
- 0.1 -
O B L 1 L [ L L [ L O
0 0.2 04 0.6 0.8 1
xTE

HM events are in the
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Drell-Yan measurements at COMPASS

T 1040 — - - ~ :
Ir310 = COMPASS 2015. Preliminary k= [ COMPASS 2015. Preliminary k= [ COMPASS 2015. Preliminary
< F <10*F 430 GeV/c? < M < 4.75 GeV/c? <10%*F 0.00 < x,, <0.13
% i % E o _ — 475GeV/c?< M <5.50 GeV/c? % F o~ — 013 <x, <0.19
3 5.50 GeV/c? < M < 8.50 GeV/c? F 0.19 < x, < 1.00
C10° O, 5[ . O sl
\O r Neo) 10 Fo " O 10 Fel e
— I — F R A | L
- 2 - = -L”'_ o = ﬂ_n;
<107 ~10%F = ~10%F 1
N - % : 1 n : T
- r i . 13 e . Lﬂ
g i g I'F"!'\-l g B ‘ L-'
2 '-'.rl - I |7
5 10 S 10¢ i 3 10¢ T
r = L o K r
B : H—h.HM. - Bl T
r - L L1 = - I ]
1 = oy ! 1 YR RSN SN A SRR S SN R A l.;!—n_.ulu 1 Y R RN NN TR SN SR R [_[ JLLJ?-ll-i—u‘ l
0 2 4 6 3 0 2 4 6 8 0 2 4 6 8
q. [GeV/c] q,. [GeV/c] q. [GeV/c]
= 1r = _
= - COMPASS 2015 I\ZH_% data < = 4 | COMPASS 2015 Preliminary
- 43<M,,/(GeV/c+) <85 < _ 0.00 < x,<0.40
0.8~ /€ ) % >10 E — — — 040 <x,<0.56
B ( ) 05 = 8 0.56 < x, < 1.00
B X]'[ - . = —
0.6 — = \O
- s % —
: -.-%. - "§ O
04 Lol S >
= al - (.\12 E
| - VE :
B o)
02 o
O B 1 1 1 | 1 1 1 [ 1 1 1 [ 1 1 1 I 1 1 1
0 0.2 04 0.6 0.8 1

. X
HM events areinthe ™
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Drell-Yan measurements at COMPASS

—10% £ COMPASS 2015. Preliminary T@ - COMPASS 2015. Preliminary — [ coMpass 2015 Preliminary
< 2104k 4.30 GeV/c? < M < 4.75 GeV/c? J10%F 0.00 < x, <0.13
> 0 > F - - = 475GeVIc <M <550 GeVic’ > F - - - 013 <xy <019
3 ; 5.50 GeV/c? < M < 8.50 GeV/c? i 0.19 < x) < 1.00
(2‘10 ; [2‘103 e g103 | o
2 i 2 TR e i =
S I o H = N
) 2 i - 3 s O = “:“.,
S0 10 o 10 4
E I E F L E K Lﬂ
S 3 B 5 il A
S: 3 10F i 3 10k
N E = L “1'- r_H E 'T.I-l rH
: : i : Ty
[ R R B S [ R liEL_:.m., [ BRI IL[hLJ-.L__.
0 2 -+ 6 8 0 2 4 6 8 0 2 4 6 8
q. [GeV/c] q,. [GeV/c] q. [GeV/c]
ITl()“ | COMPASS 2018. Preliminary T@ [ COMPASS 2015. Preliminary
NE: 2104k 0.00 < x, < 0.40
> - > E o~ — 040 <x,<056
6’3 10° [ 8 : 0.56 < x, < 1.00
v The qgr distribution of -
S 102k selected HM events is =
2 | fully compatible in the z
= al =
2 10 two years (2015-2018). 3
1 L
0
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qr weighted asymmetrles 2015 vs 2018

* The gr-weighted asymmetries extracted in the HM range from the COMPASS Drell Yan da
lected in 2015 and 2018 ("50%) ;
ditional uncertainties of about 5 % from the polarization and 8 % from dilution factor
lculation have to be added to the systematic errors in both the years.

Co
* Ad
ca

®|5 1E "COMPASS « 2015 preliminary
& K 5 2018 preliminary
R | H
SN S SN Y S B SN U SN NNNILX SIS SN SR RS SR SR S S
USRI prot b g =
L o 0 s R Tl sttt
o N T
: 0"‘%“{*‘"'%"""'%"*%‘ byt R B
<200 bbb
xi S S A
o0 Lfo Tt Tt Ol S 1SS O S e
Py vy By
B e s B S S D U Sttt
0.1 0.2 0302 04 06 08 0 02 04 06 4 5 6 7

Riccardo Longo
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qr wmghted asymmetries: 2015+2018

* The gr-weighted asymmetries extracted in the HM range from the combined 2015-2018

-COMPASS Drell- Yan 2015 + 2018 preliminary i i
______i _____ % ____________ % ____________ L ____} ________ I ) ? S
e e AU S S O S — oo
| %
"""""""""""" S S R A T
Py r P
!

01 02 0302 04 06 080 02 04 064 5 6 7

w Xy Xy M [GeV/c?]

Drell Yan data samples. For 2018, only 50% of the data have been used.

- Additional uncertainties of about 5 % from the polarization and 8 % from dilution factor

calculation have to be added to the systematic errors.
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02015

04} L COMPASS Drell-Yan[
. 02Ff %}

e i

PRI

< b

-0.2

-04 I

¢2015+2018 prehmmaj[

|

107!

m—

T N N

[ 4.3<M ,,/(GeV/c?)<8.5

* Standard Sivers TGA
smaller in the last gr bin; |-

qr weighted asymmetrles 2015+2018

#I= 0.5COMPASS Drell-Yan
3 e 2015 + 2018 preliminary
Fro |
N b

NZ

-« 20
N

o
<—20f

s

;(/l

3

| = Or----------------
< ¢

—5r

» The gr-weighted asymmetrles extracted from the comblned 2015-2018 Drell Yan data

samples. For 2018, only 50% of the data have been used

Additional uncertainties of about 5 % from the polarisation and 8 % from dilution factor

calculation have to be added to the systematic errors
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pr weighted asymmetries in SIDIS

COMPASS
NPB 940 (2019) 34 » COMPASS has also measured the pr weighted TSAs in SIDIS;
A3 © COMPASS 2010, preliminary * Alternative way to compare TMD PDFs from SIDIS and DY;
s» 0.15- e SIDIS, i
<= | o SIDIS, A"
T E [
= <QD 0.1__ . N
: . Sivers TSA in SIDIS Asi(On=0s) o L o ph
0.05- UT 1T 1q
. - X . P
: ) - Sivers wTSA in SIDIS sin(¢n—¢s) =5 Lq(1) h
LT FT Ay X fir X Diy
! ?
107 i
. o b 5 5005F 2 g
Asin(cbh—qbg)f—]a( ) = 22(1 CqJ1T (x)D7(2) T (%) = a,x"(1 — x)% = I e
T PHEEY, af@Die) I e
q 4 1 1 oF~~ L /:“
A N I ‘\\\\\\\\\ //X
N
VA N
[ & 3 . -0.05-
S~ ]FCTEQ 5D PDFs at Q*(x) of COMPASS 2010 Q,Q” - DSS 07 LO integrated over z, at Q*(x) EE— e
= S —d —g=3% F—-u —g —S 10_2 10-1 xl
et " —-u : -8

- —d 1+
' 1st k12 -moment of the Sivers

e function at Q2= QzSIDIS(X)
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Weighted asymmetries: from SIDIS to DY

;‘:
C | === U
=4 =005 —_d
_y I
R B Vawr:
O~
AN
NN
i \\\ «"//
-0.05 R\ o
2 1
10 10 1
X

1st k12 -moment of the Sivers
function from SIDIS data
at Q2 = Q2spis(x)

* Preliminary 2015 results, full data sample;

* Preliminary 2018 results, 50% of the sample;
* Ongoing analysis;

* What about the other asymmetries?

Riccardo Longo 23

Assuming:
* uquark dominance
SIS My 1T,p
nJ ———
T fu
Lp

* No Q2 evolution for Sivers
* Sivers sign-change

Lu _ _fJ_u
1T\ plsiprs — 17T pIDY
s "COMPASS 201542018, preliminary
&2 - e binsin x
£ _ 04 o bins combined
T < - — projection from SIDIS
0.2 B l l
i L
NSy 0 S
0.2 }
107" 1
Xy
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First kt-moment of pion Boer-Mulders

1 (1 ) i " < = < - Transversity frorclll Collins asymmetrtiles
\ ' ‘ e Martin, B ,B , Phys.Rev. D91
Aot M G R ) = 047 LRI
d PN A f () N :
/ 4 N ™ I
j: '*-,:_ N . d-—d--s

0.6/ valence ‘—-./().()%"\‘..‘Q"\_R u u-c

N} - S:ﬂ n » “\,f‘;‘:‘.u\""ﬁ——r—“‘“ C L1 |‘ 1 [ ||| 1 L L [
()_4—~\‘\“ C ()‘4.,. -.v__‘--‘-"“-‘“”““m“.« 1 ()—2 10-1 1

| “\ TR o e [
0.2 ™ \‘\ 0.2] i

T \ ~ Assuming:
" \ , .
T == ——- ol D * uquark dominance
10 107 10 X 10 10 10 L -
* no Q2 evolution
GRV-PI pion PDF CTEQ proton PDF ¢
=
at Q2 =25 (GeV/c2)2 at 02=25 (GeV/c2)2 =& o COMPASS 2015+2018, preliminary
—]Qﬂ" — D. Boer, Phys. Rev. D60 (1999)
< 2

- Different pion PDFs tested (GRV-Pi, JAM);
- Transversity from different asymmetries 1
(Collins, Dihadron):;
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Conclusions

* COMPASS is investigating the TMD PDFs in SIDIS and DY also using weighted

asymmetries;
* gr-weighted asymmetries in Drell-Yan have been extracted from the full 2015 dataset

and from ~50% of 2018 data;
* 2018 analysis is ongoing, final results are expected to be released by autumn;

)

Thank you for your
attention!

This research is part of the Blue Waters sustained-petascale computing project, which is supported by the National Science
Foundation (awards OCI-0725070 and ACI-1238993) and the state of llinois. Blue Waters is a joint effort of the University of
Ilinois at Urbana-Champaign and its National Center for Supercomputing Applications. This work is also part of the "Mapping

Proton Quark Structure using Petabytes of COMPASS Data” PRAC allocation supported by the National Science Foundation
(award number OCl 1713684 ).
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Extraction of qT-weighted asymmetries

* SIDIS events as function of x, standard event selection, z > 0.2;
* Neglecting the Sivers function of the sea quarks we can write

P
sin(¢p, —ég) =L

1 (1)u ~ 5T 1(1)d
=M 2 %fl’l‘( ) (2,Q°) DT, (@) + & f (0
UT,T,hT (2,Q7) =2

’u 1r11

* For the first kt2-moment of Sivers we use a parametrization
acflLT(l)q(az) = aq 2% (1 — )%

*PDFs and FFs from global it results
(CTEQ, Eur.Phys.J. C12 (2000) 375)

[D. de Florian et al.,Phys.Rev. D75 (2007) 114010),
collinear evolution with Q2= <Q2 (x).

<13 ; i _ _

= 015k e Ao, prremnany * Asymmetries are simultaneously
< = [ o SIDIS, A*

E i

7 -

fitted for h+ and h-

(z, Q%) D5 (Q?)
> wdends €2 fi(e, Q2)DIT (Q2) |

(0 [GeV/cP

*Error bands 1 g, only statistical
error of the data and the fit
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1st moment of the pion BM: assumptions

Assumptions:
* Boer Mulders and Transversity of sea

Asin(?cb—gbs)ff—'l; B 2Zq e; [hfﬁf”(%) h (an) + (¢ ¢ Q) quarks are zero. For transversely
T (Zr,2N) = — > e ST () f1(zn) + (g )] what’s available is indeed compatible
with 0. For BM is a full assumption.

et hig " (2x) Y p (@) . .
A~ —2 : ’ * We consider only u, d and s quarks in

2[4 q 5
% imucts AU () (o) + (0 & ) the denominator.
@) By ()
T e fl(en) If we go further and we neglect also the
d and s, we get the last formula

(Differences <= 4%)
* Transversity: we utilize a point-by-point extraction from COMPASS data. The Q2 of the transversity

obtained in this way is different from point to point. It raises with xy and in our range of 0.1: 0.3 it lies
between 8 and 23 (GeV/c)?

28 (1 — zxN)°

* We have neglected the difference with respect to the Drell-Yan kinematics. Y o(zN) =

* Two set of transversity from the article:
* From the Collins asymmetries using the TMD formalism with the Gaussian assumption;

* Based on dihadron asymmetries, which can be described in collinear formalism;

“Blo+1,c+1)

Final errors take into account only the statistical uncertainties of transversity PDF and the
uncertainty of the weighted asymmetry.
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