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TSAs in the Drell-Yan process: The cross-section

e m~ beam, NHs traget with T-polarized H nuclei

7 (Px) +p(Pn,S) > p~ (7)) +pu7 (1) + X

@ Cross-section, LO TMD approach [s. Arnold, A. Metz, M. Schlegel, Phys.Rev. D79 (2009) 034005]:
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Target frame. Collins—Soper frame.
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TSAs in the Drell-Yan process: The cross-section

e m~ beam, NHs traget with T-polarized H nuclei
7 (Po) 4 p(Py,S) = = (1) + ut (1) + X.
o Cross-section, LO TMD approach [s. Arnold, A. Metz, M. Schlegel, Phys.Rev. D79 (2009) 034005]:

dopy cos 26

da:.,rda:pdq%dd)sd cos 0d¢

= CO{(l + cos2 0) P + sin2 0 cos 26 P

+ |sT\[(1+co< 0) sin ¢g F“"‘bs

+sin? 0 sin(2¢ + g >F““(2‘”+¢g)

+sin? 0 sin(2¢ — 65 )F““(z“5 QL’S)”

o where F)[(mOd] can be interpreted (LO in 1/q and g1 < q) as convolutions of TMD PDFs!

= C{fl L p} (number densities)
. 2 3 k —q2(k ko
FEOS P = c{ (@ kpr)(ar  kpr) = af (kr  kpT) hi hfp}, (Boer—Mulders functions)
a2 My Mp, ’ ’
. ar N . .
Ph = B s _ c{ f1 - i p} (Sivers function and number denblty). )
qTMp (Boer—Mulders function and pretzelosity)
sin(2¢+g) 2(qt - kpT)[2(aT - krT) (AT * ’cpT) — @ (knr - kpr)] — afkip(aT knT) |
Fr = c{ YRV hi h,lT.p:I,
T P
sin(2¢—¢g) _ [q-r kx }
Fr =-c a7 My T nt, e (transversity and pretzelosity)

1Sign of Sivers func. opposite to Trento convention [M. Anselmino etial., Phys.Rev. D70 (2004) 117504]¢
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TSAs in the Drell-Yan process: The convolution

o The convolution of the TMDs runs over intrinsic transverse momenta:

Clw(kxt, kpT, gT) fr o] =

1
~ Sl /dzk"TdepT(S(z)(qT — knr — kpT)
¢ aq

xw(knr, kpT, 1) [f2 (2, k2p) £ (2p, kip) + fE(n, kig) fl(zp, kip)]-

7 (Pr)

(22 Pr + kar)

Py lenn) /o
q(zn Py NT) @ @7y

N(Px)

Drell-Yan reaction.

Transverse momenta in
target frame.
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TSAs in the Drell-Yan process: The convolution

o The convolution of the TMDs runs over intrinsic transverse momenta:

Clw(knrt, kpT, qT) frfo] = — > €5 /dzk"TdepTM(qT — knt — kpT)
q

1
Ne

xw(knr, kpT, 1) [f2 (2, k2p) £ (2p, kip) + fE(n, kig) fl(zp, kip)]-

7 (Pr)
L—
Gz, Py 3
Py +k ) X
v + o
q(xn Py NT (q) .“J'(ZJ')
. » >
p, P
N(Py) X P "
Transverse momenta in
Drell-Yan reaction. target frame.

o Integration of FllJ over d?gr
/d2QTFL1v = /d2QTC [fl,vrfl,p} = /dquNiC Zei /dzkﬂ.szkPT(;@)(qT — ket — kpr)
’ q
X [ £ @ K2 F (s K20) + s K2) £ (o, W)
- NLC ZeZ [/ &k ] - (2r) /d"‘kaf{{p(mp) +(q q)}

= —Z [ (@) L () + (g @)
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TSAs in the Drell-Yan process: The convolution
o The convolution of the TMDs runs over intrinsic transverse momenta:
1
Clulknr, kpr,ar) frfo) = 5= S €3 [ Phnrd®lprs® (ar — knr = kpr)
B q

xw(knr, kpT, 1) [f2 (2, k2p) £ (2p, kip) + fE(n, kig) fl(zp, kip)]-

xﬂ PI[ PI[
Transverse momenta in
Drell-Yan reaction. target frame.
o Integration of F, SINGS over d2gr:

2 sin ¢ qrt - kpT
/d qrFL S:7/C|: = Mp flﬂ'.flTp}

1 k k -k
:772€§/d2k7r'rd2kp'r( =T + kpT) - kpT

Ne < |kxT + kpT|Mp

[ 2 (@ns k) fig'p (2o, kpr) + (4 ¢ @)
=7

Popular solution: Gaussian model for the k1 dependence.
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TSAs in the Drell-Yan process: The gp-weighting

Possible alternative: weighting with powers of the transverse momentum
o First developed for SIDIS:
@ [A. Kotzinian and P. Mulders, Phys.Lett. B406 (1997) 373]
@ [D. Boer and P. Mulders, Phys.Rev. D57 (1998) 5780]
o Recent COMPASS SIDIS measurement:
e [F. Bradamante (COMPASS), arXiv:1702.0062 [hep-ex], proc. of SPIN 2016]
o Also suggested for Drell-Yan, e.g.:
A. Efremov et al., Phys.Lett. B612 (2005) 233]
A. Sissakian et al., Phys.Rev. D72 (2005) 054027]
A. Sissakian et al., Eur.Phys.J. C46 (2006) 147]
Z. Wang et al., Phys.Rev. D95 (2017) 094004]

o
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TSAs in the Drell-Yan process: The gp-weighting

Possible alternative: weighting with powers of the transverse momentum
o First developed for SIDIS:
@ [A. Kotzinian and P. Mulders, Phys.Lett. B406 (1997) 373]
@ [D. Boer and P. Mulders, Phys.Rev. D57 (1998) 5780]
o Recent COMPASS SIDIS measurement:
e [F. Bradamante (COMPASS), arXiv:1702.0062 [hep-ex], proc. of SPIN 2016]
o Also suggested for Drell-Yan, e.g.:
A. Efremov et al., Phys.Lett. B612 (2005) 233]
A. Sissakian et al., Phys.Rev. D72 (2005) 054027]
A. Sissakian et al., Eur.Phys.J. C46 (2006) 147]
. Wang et al., Phys.Rev. D95 (2017) 094004]

SINdS gver d2gr with weight = qt/Mp,

o

Eﬁﬁ—‘

o
o
o
e Example: integration of Fi

sin og 2 qr qt - kpT
Ear X R =— [ d’qr—cC .
/ T / M, [ oo, " fitp

1 2 2 2
= N2 zq:eq /d krrd’kpr(kxT + kpT) - kpT

x [flqw(z71k72rT)f1J"I€{p(zpvk;2;T) + (l] A q)}

=-— Z T 2 (r) £ @) + (g & )],

where f#l)q is the 1st k2 -moment of the Sivers function

FEag )—/d kTQI\;2 iz, k).
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TSAs in the Drell-Yan process: Weighted asymmetries in DY

o Single T-polarised Drell-Yan spin-dependent azimuthal modulations, integrated with the
appropriate gp-weights:

2

sin 2 g 2 u
[a2ap T RETOS = - 2 S 2] ) AN + (@ D) o A P @),
E JvIp Nc¢ g ) 5
2 aT _sin(2¢—¢g) _ 2 20, L(1)g _ L(l)u
/d o T s -~ ;eq[hlm Twm)nf L on) + (@ o @) = 7Nc (@b L (@N).
3 2

o aT sin(2p+¢g) _ 2 2t W, J_(2)q " 2eq , LT J_(Q)u N
[a "TizM,,MgFT - ; dr D e g e + o D) 2 2 D enn R e,
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TSAs in the Drell-Yan process: Weighted asymmetries in DY

o Single T-polarised Drell-Yan spin-dependent azimuthal modulations, integrated with the
appropriate gp-weights:

2

sin 2 g 2 u
[@Par T p" S = - = S Gl @) i) N @ D) 2 8 o r @) Fit D @),
: P c q
2 4T _sin(2¢—og) 2 2, L(1)g _ L 1)a
[a ax Py s) = —N—C;eq[hlyﬁr)qu)h‘{,p(mj\;)+<q oD~ N—c DT nd e,
3 2

42 ap sin(20+og) _ _ 2 2t W, J_(2)q " 2eq , LT J_(2)u N
[a "TzM,,MgFT - ; dr D e g e + o D) 2 2 D enn R e,

o gr-weighted TSA = direct measurement of TMD PDF k2 -moments!
S d?qrWe P (25, 2n)
a2 TFU(IW,J/N)

e Example: gp-weighted Sivers asymmetry

sin g LT 2[fl_(x fL(l)q zn) + (g & G L(l)u
AT Mp (xwva)=_2Zq q[ 1, ( x) IT,p ( ) ( )] ~_9 (xN),

Yoer[fi@a)fi(en) + (g ¢ 3)] fl,p(zN)

APV an) = . D= ¢s,2¢ + ¢s.
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Measurement: Experimental apparatus

Bl =" ] e L umilE=Em=

o COMPASS Collaboration: 24 institutions from 13 countries (= 220 physicists).
o Experimental area: CERN Super Proton Synchrotron (SPS) North Area.
o Multi-purpose apparatus. Drell-Yan setup:

x SN
Location of the site at
CERN’s SPS

Image credit: Wikimedia

Commons
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Measurement: Experimental apparatus

Bl =" ] e L umilE=Em=

o COMPASS Collaboration: 24 institutions from 13 countries (= 220 physicists).
o Experimental area: CERN Super Proton Synchrotron (SPS) North Area.

o Multi-purpose apparatus. Drell-Yan setup:

e Transversely polarised p (NHj3) target polarisation & 73%, 2 oppositely-pol. cells.

e 190 GeV/c 7~ beam, about 10° =~ /spill of 10 s

3 Target cells

(@) He-3 precooler
(2) Microwave cavity

(@) Target holder

6 80 K Thermal radiation shields
7 4.2 K Thermal radiation shields
Dilution refrigerator

9) He-4 gas-liquid separator

40 pulse tube cryocooler

Location of the site at

CERN’s SPS L
Image credit: Wikimedia
Commons
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Measurement: Experimental apparatus

Bl =" ] e L umilE=Em=

o COMPASS Collaboration: 24 institutions from 13 countries (= 220 physicists).
o Experimental area: CERN Super Proton Synchrotron (SPS) North Area.
o Multi-purpose apparatus. Drell-Yan setup:

e Transversely polarised p (NHj3) target polarisation & 73%, 2 oppositely-pol. cells.

e 190 GeV/c = beam, about 10° 7~ /spill of 10 s
o Hadron absorber — p filter, ensures reasonable detector occupancies.
o Two-stage spectrometer, about 350 detector planes, p identification.

x > e
Location of the site at
CERN’s SPS
Image credit: Wikimedia
Commons

Jan Matousek (Prague & Trieste)

Magnet SM2

Magnet SM1

Hadron Absorber.

w, Polarised Target

Muon Wall 2

Hodoscopes

COMPASS Drell-Yan setup.
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Measurement: Kinematic distributions

g —— COMPASS 2015 NH, dat i
5 i Comb. background s (EQ COMPASS preliminary
0s N 9 (MC) 3 10? | 2015Drell-YanNH, dta
N Sy MO) g
Open-charm (MC) o
---- Drell-yan(MC)

Total MC + Comb. background |~ Foeeee

=
)

10

=
)

counts/ (0.04 GeV/&)
g

ﬁi%%ﬁgi
10 i 1M,,,<2
il L L L | i L L | 1 4
6 8 10 10° 102 10 W1
N
M, (Gevic?)
2015 data and reconstructed MC. Kinematic coverage in zy and Q?

o The range M, € [4.3, 8.5] GeV/c? is selected.
o The same event selection as for the standard TSA analysis (previous talk of M. Pesek),

o except the cut on gp, which we do not use
(weighted asymmetry — must be integrated over the whole range of gr).
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Measurement: Distribution of gt

—_
(=
=

E COMPASS 2015. Preliminary
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Distributions of ¢ in the kinematic bins.
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Measurement: gp-weighted TSAs extraction

o Definition:

[ d?qrWe FE®(z,, an)
J dquFLIJ(l'wv TN)

@ Only the spin-dependent part is weighted!

— we use different methods from the standard TSAs (no UML)

Polarised target with 2 cells ¢ = U, D,

sin @ Wy

AT (Tr,zN) =

) P = ¢s,2¢ £ ¢s.

e and periods p = 1,2 with opposite polarisation 1, 1.

Nep(®) — number of events i

N.n:' ] [ ;Nl ]
W .
Ny (@) — sum of weights of events Two-cell target, reversals

every week.
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Measurement: gp-weighted TSAs extraction

o Definition:
[ d?qrWe FE®(z,, an)
J dquFé(rwv TN)
@ Only the spin-dependent part is weighted!
— we use different methods from the standard TSAs (no UML)
e Polarised target with 2 cells ¢ = U, D,

sin @ Wy

AT (Tr,zN) =

) P = ¢s,2¢ £ ¢s.

e and periods p = 1,2 with opposite polarisation 14, 7.

® Ncp(®) — number of events i

i a— )

° chg (@) — sum of weights of events Two-cell target, reversals
o “Modified double ratio method”: every week.

W At W W At W
NUIND2 — NU2ND1

RY (&) = ~2Dg ST ALYV sin g,
\/(NI%NE‘; + NY,NY ) (NuiNp2 + Nu2Np1)
o Used also in Pr/z-weighted SIDIS analysis
[F. Bradamante (COMPASS), arXivi1702.0062 [hep-ex], proc. of SPIN 2016].
o Acceptance a(®) is canceled. Dog =1,
B 11— (cos? 0)
2otes T 14 (cos2 6)’
St = (fai.){Prare.)-
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Measurement: gp-weighted TSAs extraction

o Definition:
Jd2qrWe F3"®(zq,xN)
Jd2qrF¢(zx,zN) ’
@ Only the spin-dependent part is weighted!
— we use different methods from the standard TSAs (no UML)
e Polarised target with 2 cells ¢ = U, D,

AT (g oy =

P = ¢s,2¢ £ ¢s.

e and periods p = 1,2 with opposite polarisation 14, 7.

® Ncp(®) — number of events

([ [ )

W .
° N¢p (@) — sum of weights of events Two-cell target, reversals

o “Modified double ratio method”: every week.

W At W W At W
NUIND2 — NU2ND1

Ry (®) = ~2Dg 57 AZ" Ve Ging,
\/(NI%NE‘; + NY,NY ) (NuiNp2 + Nu2Np1)
o Used also in Pr/z-weighted SIDIS analysis
[F. Bradamante (COMPASS), arXivi1702.0062 [hep-ex], proc. of SPIN 2016].

o Acceptance a(®) is canceled. Dog =1,

W . . . - 1 — {cos? 6
o R\ (®) is fitted in 8 bins of . Dogss = ( _ ) ’

1+ (cos? 0)

@ Separately in 9 pairs of periods.

ST <fdil,><Ptarg.>-

o Statistically-weighted average is taken.
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Measurement: Results

qT
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“‘2”'*”';’

lIT
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Jan Matousek (Prague & Trieste)
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0.30.2 0.

4 06 08 0 02 04 06 4
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6 7
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The gr-weighted TSAs from the 2015 Drell-Yan run.
The combined systematic uncertainty is about 0.8 ogstat. -

The gp-weighted TSAs in Drell-Yan

(+ about 5% from the polarisation and dilution factor calculation.
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The weighted Sivers asym. in SIDIS and DY: Motivation

T-polarised SIDIS

T-polarised Drell-Yan

o COMPASS, p' 2010. o COMPASS, pt 2015 (1st ever).

o TSA = DFy N ® FFq—nh- o TSA = DFyNn ® DFElvhbeam'

o Pp-weighted TSA = DFy n X FFq . o gr-weighted A = DFq N X DFgpy .-
o Sivers Pp-weighted asym. measured o Sivers gp-weighted asym. measured!

[F Bradamante (COMPASS), proc. of SPIN

2016, Urbana, USA] 7 (Pr),

—
(ePy + ker) <
alan Py + k) >
|
N(Py)
V. v

hadron production plane. photon production plane

N frame Target frame
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The weighted Sivers asym. in SIDIS and DY: Motivation

T-polarised SIDIS

o COMPASS, pt 2010.
e TSA = DFq,N ® FFq_,h.
o Pp-weighted TSA = DFyn X FFqp-

o Sivers Pp-weighted asym. measured
[F Bradamante (COMPASS), proc. of SPIN
2016, Urbana, USA]

T-polarised Drell-Yan
o COMPASS, pt 2015 (1st ever).
e TSA = DF%N ® DFElvhbeam'
o gr-weighted A = DF, n X DFg,

o Sivers gp-weighted asym. measured!

hpeam

7 (Pr)

—
G(zxPr + krr) x
q(an Py + k)
—

N(Py)

Ag;, >0 for h”
(higher prob.
forh™ to go

to the right)

4N frame

Jan Matousek (Prague & Trieste)

flJ:I?'SIDIS: _flL’I?|DY

[J. Collins, Phys.Lett. B536
(2002) 43]

The gp-weighted TSAs in Drell-Yan

Target frame

12. 9. 2017, DSPIN-17 15 / 21


http://arxiv.org/abs/1702.00621
http://arxiv.org/abs/1702.00621
http://arxiv.org/abs/hep-ph/0204004
http://arxiv.org/abs/hep-ph/0204004

The weighted Sivers asym. in SIDIS and DY: Strategy

o Inspiration: weighted Sivers in SIDIS — DY [A. Efremov et al., Phys.Lett. B612 (2005) 233]
o Fit of the Py /z-weighted Sivers asymmetry in SIDIS,

o Calculation of the corresponding gp-weighted Sivers asymmetry in DY.

o Reaction: p+p' — p/ +h* + X.
e ht and h~ with z > 0.2.
o u,d,s, d,d,§ quarks.

@ Sivers func. of sea quarks assumed zero.
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The weighted Sivers asym. in SIDIS and DY: Strategy

o Inspiration: weighted Sivers in SIDIS — DY [A. Efremov et al., Phys.Lett. B612 (2005) 233]
o Fit of the Py /z-weighted Sivers asymmetry in SIDIS,

o Calculation of the corresponding gp-weighted Sivers asymmetry in DY.

o Reaction: p+p' — p/ +h* + X.

e ht and h~ with z > 0.2.

o u,d,s, d,d,§ quarks.

@ Sivers func. of sea quarks assumed zero.

e So we can write?

Asm(¢h d)s)zM( Q y=2 4 ‘)‘L(l)u(x7 )Dhi (Q )+ 1 L(l)d(m )Dhi (Q )
o >, €2 ff (x,Q‘Z)D?j @)

e Sivers 1lst k?r—moment — parametrisation:

2f5 V(@) = agabe (1 — a)ce

2Sigm convention opposite to the Trento convention [M. Anselmino etial., Phiys.Rev. D70 (2004) 117504}
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The weighted Sivers asym. in SIDIS and DY: PDFs and FFs

sin(dy, — ¢S)2M( 0?) = 23 fL(l)u(ac,Q2)D (@) + 5 fL(l)d(:c Q )Dh (& )
UT,T,ht z quqfl(waQQ)D (Qz

o Collinear evolution of PDFs and FF's,
Q? = Q4 ;p1s(@) from fit.

[ —
S 107 = COMPASS 2010 and 2015, preliminar
o Same choices and approach as > [oe gigg ;l:
[A. Martin et al., Phys.Rev. D95 (2017) 094024]. <} 102; o DrellJY:m
N .-
SRl -
&
10¢ ¥ s
E -
L P -
e
1 L L
107 10" 1
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The weighted Sivers asym. in SIDIS and DY: PDFs and FFs

sin(dy, — ¢S)2M( %) — 29fL<1)u(ac,Q2)D L (@) + % fL(l)d(:c Q )Dh (Q? )
oAk T, €3 /1@ Q*) D (@)

o Collinear evolution of PDFs and FF's,
Q? = Q4 ;p1s(@) from fit.

S 13 E -
S 107 = COMPASS 2010 and 2015, preliminar
o Same choices and approach as > e gigg ;l:
[A. Martin et al., Phys.Rev. D95 (2017) 094024]. <} 102; o DrellJY:m
e PDFs — from CTEQ 5D global fit Sk
N> r s
[H. Lai et al. (CTEQ), Eur.Phys.J. C12 (2000) 375] Lok e
(from LHAPDF library) {z’!
L -
="
1 L L
107 10 1
X
::\— 1 -CTEQ 5D PDFs at Q*(x) of COMPASS 2010
= —u —d s=3
-7 —d
1
X
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The weighted Sivers asym. in SIDIS and DY: PDFs and FFs

sin(én=68) 37 o2y _ LI @@ DL (@) + 4 1 (@.Q%) DL (@° ).
UT,T,hE z, Z fl =, Q2)Dl U(Q2)

o Collinear evolution of PDFs and FF's,
Q? = Q4 ;p1s(@) from fit.

S 10°F cOMPASS 2010 and 2015, preliminar
e Same choices and approach as > E oo g%gig ;l:
[A. Martin et al., Phys.Rev. D95 (2017) 094024]. <} 102; o DrellJY:m
e PDFs — from CTEQ 5D global fit ‘1@} s
[H. Lai et al. (CTEQ), BEur.Phys.J. C12 (2000) 375] 10; s
(from LHAPDF library) {z’!
o The FFs from DSS 07 LO global fit [ es="
[D. de Florian et al., Phys.Rev. D75 (2007) 114010] lE I !
2 -1
. ) . 10 10 1
h 2 h 2 X
DIL@Q) = [ Dl Q)
J0.2
k. 1CTEQ 5D PDFs at 0%(x) of COMPASS 2010 ‘TQ:' DSS 07 LO integrated over z, at Q*(x)
= --u —d s=5§ - g Z
g -d -1 5
1k
0.5} ~=Zzo-
1 10° 10" 1
X X
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The weighted Sivers asym. in SIDIS and DY: Fit results

o The asymmetry for h~ and AT is simultaneously fitted.

e Sivers 1lst k%—moment parametrisation:

259 (@) = agabe (1 — a)%s,

o Error bands: 1o, only stat. error of the data and fit.

L
z

35 [ COMPASS 2010, preliminary = r
S0 0.15F e SIDIS. A = £0.05-
S L o SIDIS A “ [
ER: <
‘< 01; :
0.05)- or

of [

E -0.05F ‘
-2 -1
10 10 1 102 10! 1

X
X

Fit of the Pr/z-weighted Sivers asymmetry in
SIDIS [F. Bradamante (COMPASS), arXiv:1702.0062 2 2
[hep-ex], proc. of SPIN 2016]. Q° = Qspis(2)-

The 1st k%—moment of the Sivers function at
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The weighted Sivers asym. in SIDIS and DY: Results

Lq _ Lq . a6 (9005 4-
° flT |DY7 _flT |SIDIS [J. Collins, Phys.Lett. B536 (2002) 43]
o We assume valence quark dominance: o
T 107 £ COMPASS 2010 and 2015, preliminary
: ar 1(1u 2 2 e
A:n s My (en Qz) ~ 2f1T,p (zn, Q%) S 2 DrellYan
) —w T 3 —~ .
o @n, Q7 S -
Colli lution of 2 = @2 from fi 10 o
e Collinear evolution of f1, @ = Qfy (zn) from fit. o
-
@ No evolution of the Sivers function first moment between e~ .
2 2 2 |
Qgpis(®) and Qv (zw) 10 10 |
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The weighted Sivers asym. in SIDIS and DY: Results

qu| *—flq| J. Collins, Phys.Lett. B536 (2002) 4
1T lIDYy— 1T |SIDIS [J. Collins, Phys.Lett. B536 (2002) 43]
o We assume valence quark dominance:

1(1)u 2
f1T,p) (zn, Q%)

It (zn, Q2)

1,p

o Collinear evolution of f1, Q% = Q%Y(xN) from fit.

sindJS;\I/TT 2
Arn Pzy,Q7) ~ 2

@ No evolution of the Sivers function first moment between
QgIDIS (z) and Q2DY(95N)

COMPASS 2015, preliminary
e Dbinsinx
o bins combined
projection from SIDIS

]
- —

10" o1
N

Weighted Sivers asymmetry in Drell-Yan

measured in 2015 data and the projection from
SIDIS. Statistical errors only.
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The weighted Sivers asym. in SIDIS and DY: Results

o We assume valence quark dominance:

. aT
sin ¢g Mo
A P

T

(zn, Q%) 2100

o Collinear evolution of f1, Q% = Q% (zn)

fJ_(l)u(I

Lq _ Lq . a6 (9005 4-
fir |DY* —fiT |SIDIS [J. Collins, Phys.Lett. B536 (2002) 43]

It (zn, Q2)

@ No evolution of the Sivers function first moment between
QgIDIS (z) and Q2DY(95N)

o Another data taking planned for 2018!

Ay

s M,
e
=

sin()
Ar
<
~

0.2

COMPASS 2015, preliminary
bins in x

bins combined
projection from SIDIS

.
o

]
- —

1

Ry

Weighted Sivers asymmetry in Drell-Yan
measured in 2015 data and the projection from
SIDIS. Statistical errors only.
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5 > e SIDIS, I
SIDIS, h*
N, Q) S ek 2 DrellYan
rg o . .
P
10F r g
from fit. -
-
-
1E2 .
107 10" 1
x
P‘ = 0.6 -
sl= [ COMPASS 2015 + 2018 projection
g e Dbinsinx
z - 0.4F o bins combined
< r projection from SIDIS
021
¢ TTEF—
-02F
|
10" 1
Y

Projection for combined 2015 and 2018 data
(assuming 1.5 times larger statistics in 2018).
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@ TSAs in the Drell-Yan process

© Measurement

© The weighted Sivers asym. in SIDIS and DY

@ Conclusion
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Conclusion

o The transverse momentum weighted asymmetries are interesting!
o A model-independent way to overcome the convolution over intrinsic kr.
e Direct access to the kgr-moments of TMD PDFs.

o gp-weighted TSAs in single T-pol. Drell-Yan at COMPASS:

o First ever data collected.
sin ¢

. S™M
o Sivers asymmetry: A N

compatible with zero.

) sin(20—6g) 1
o Transversity asymmetry: Ap Mr about 1.50 below zero.

o Another Drell-Yan data taking in 2018!
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Conclusion

o The transverse momentum weighted asymmetries are interesting!

o A model-independent way to overcome the convolution over intrinsic kr.

e Direct access to the kgr-moments of TMD PDFs.
o gp-weighted TSAs in single T-pol. Drell-Yan at COMPASS:

o First ever data collected.
sin ¢

. S™M
o Sivers asymmetry: A N

compatible with zero.

) sin(20—6g) 1
o Transversity asymmetry: Ap Mr about 1.50 below zero.

o Another Drell-Yan data taking in 2018!

Thank you for your attention!
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