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Structure and ] ]
Spectroscopy fix target experiment

at the CERN SPS

proposed physics programme:
hadron spectroscopy (p, 7, K)

 light mesons, glue-balls, exotic mesons
 polarisability of pion and kaon

nucleon structure (1)
* longitudinal spin structure - SIDIS
» transverse spin structure - SIDIS
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designed to

» use high energy beams
* have large angular acceptance
» cover a broad kinematical range

COMPASS spectrometer — sipis with polarized targets COVSS

two stages spectrometer -' ~
 Large Angle Spectrometer (SM1
« Small Angle Spectrometer (SM2)

variety of tracking detectors & =

to cope with different particle flux

from 6 =0 to 6 = 200 mrad with a
good azimuthal acceptance

calorimetry, ulD SM2
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SIDIS kinematic regions C‘OMP S

COMPASS 2010 proton data
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SIDIS kinematic regions
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some results on
Transverse Spin Asymmetries
Longitudinal Spin Asymmetries
Unpolarised SIDIS
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Collins asymmetry

Phys. Lett. B 717 (2012) 376

Nucl. Phys. B765 (2007) 31
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di-hadron asymmetry
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extractions of transversity

global fits of

Z.-B. Kang et al. PRD 2016

M. Anselmino et al.PRD 2015
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extractions of transversity

global fits of
Collins asymmetries

Z.-B. Kang et al. PRD 2016

M. Anselmino et al.PRD 2015
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the proton data FOMP S_

multidimensional
measurements of TSAs
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the proton data COMEASS
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the P, weighted Sivers asymmetries *C(VSS

we have measured
the weighted Sivers asymmetries on transversely polarised protons vs x and z

using as weights both w = P;/zM and w' = P, /M

——

NPB 940 (2019) 34

allow to avoid assumptions on the transverse momentum dependence of PDFs and FFs
to solve the convolution

Xq€q xf1lT(1)q(x) D! (2)
Y, el xf,!(x) D} (2)

w = Pp/zM Agi, (x,2) = 2

Yqeq xfir () 2D} @)
Y, ed xf1(x) D] (z)

w' = Pr/M & (x,z) =2



the P, weighted Sivers asymmetries

Sqeqxfir ! (x)D;

AY (x) =2 ~

v 2q egxffl (x)Df
= 0.08— " Ag’iv h+ A 0.08
0.06— ¢ Ag, PLB7172012 } } ’ 0.06
0.04\— * ; } %, % 0.04
0.02 } # 1 {’ 0.02

it

0.00 f 0.00

~0.02 z > 0.2 ~0.02

10~ 107!

more results in the paper

- all the results confirm the naive expectations

Zmax
ﬁf = j dZDf (2)

Zmin

* no indication that we are nor in the current fragmentation region or that

factorisation does not work in our kinematic range

also,

from the weighted asymmetries, we have extracted the first transverse moment of
the Sivers function, inagreement with previous extractions
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other TSAs _C(VS“’:
several other measurements have been performed |

« other SIDIS TSAs SN—
« transversity induced A/ A polarization

» TSAs for high P; pairs from PGF events PpLB 772 (2017) 854

« J/¥ Sivers asymmetry

new: Collins and Sivers asymmetries of inclusively produced p*
(A. Kerbizi talk at DIS2021)
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target longitudinal spin asymmetries
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A e
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« compatible with zero, in agreement with models
4550 -
* Q-suppression, different “twist” contributions
« compatible with zero, in agreement with models
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unpolarised SIDIS _Cy'&‘f_

.' .

* published results on
hadron multiplicities from 2004 and 2006 deuteron data
azimuthal asymmetries from 2004 deuteron data

°* new.

hadron multiplicities and azimuthal asymmetries
from 2016 proton data
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unpolarised SIDIS

azimuthal asymmetries
from 2004 deuteron data

1D and
3D (x,z, P;) results
NPB 886 (2014) 1046

Contribution of exclusive
diffractive processes

NPB 956 (2020) 115039

largest contribution
at high z, low Py
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unpolarised SIDIS CWS

azimuthal asymmetries 2 _ .
from 2004 deuteron data 5 10000[-
S [
1D and !
3D (x, z, P;) results S0001
NPB 886 (2014) 1046 I
Lo . 0—
Contribution of exclusive 0

diffractive processes

NPB 956 (2020) 115039

largest contribution
at high z, low Py

strong cos ¢; modulation
changing sign
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unpolarised SIDIS _C'y'&s:_

azimuthal asymmetries NPE 956 (2020) 115039 N—
from 2004 deuteron data (2020)
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unpolarised SIDIS

Py multiplicities
from 2006 deuteron data
PRD 97, 032006 (2018)

corrected for exclusive

EPJC 73 (2013) 2531

&Mz, Pyp) 1 ANz, PYp)
- d®NPS dzdP;

dzd Py,

diffractive processes 1 C"z, Pip)
h 2 DIS |

a'(z,Pry) C

P2.(GeV /c)? MH cht QDIS

0.08-0.1) 0.2719 +0.2126 stat 0.9520 0.9980
H).6592 sys

0.1101 (bin: 0.1-0.12) 6.2175 +0.3135 stat 0.9/60 0.9980
H).6510 sys
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unpolarised SIDIS

Py multiplicities
from 2006 deuteron data
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unpolarised SIDIS off proton _CVSS

-
——

from 2016 data -
limited kinematic coverage (apparatus optimized for DVCS)

a complete set of Py distributions and azimuthal asymmetries
for more results 2 A. Moretti presentation at DIS2021

corrected for exclusive diffractive processes

new method: remove reconstructed exclusive events
use MC only for the remaining hadrons
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unpolarised SIDIS off proton

COMPASS

qr distributions N
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how many points would be used after the “g;/Q” cut?

still, we hope that theory will use most of the data ...
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unpolarised SIDIS off proton

Py distributions
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unpolarised SIDIS off proton
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Py distributions W dependence ,
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unpolarised SIDIS off proton _CVSS

azimuthal asymmetries
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unpolarised SIDIS off proton _COW*‘{_

COMPASS preliminary
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the 2021/22 run — transversely polarised deuteron

150 days of data taking with 160 GeV muons to measure

SIDIS off transversely polarised d

the missing measurement to complete the COMPASS exploratory programme

collecting the same statistics as in 2010, the deuteron asymmetries will have a statistical

uncertainty

;=060

2010
p

in a kinematic range that only COMPASS can cover, as long as EIC will not start,

complementary to JLab12

important impact on the
knowledge of TMD PDFs

Sivers functions from global fits
M. E. Boglione and J. O. Gonzalez

and in particular

transversity and tensor charge

TMD Studies: from JLab to EIC
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the 2021/22 run: impact on the tensor charge COMPASS

e —

for the proposal, we have evaluated the tensor charge in the measured x ran i

-
present projected
P al, D 2002-2004 P al, D 2021/22 only
xhy *%F xh, "
0735— 0.35—
E Uy X [
0,2:_ \ Xhl + 0.2:—
01E ?{/+ o1
of + = | | of
70.13— R ys
,0.25— 1 _0125_
_0_35_ "\6 % CL 7035_
: 90% CL :
040l i  —— -0.4 o 1
1072 107 1072 10 1
X X
Q,:0.008 +-0.210
Oy = f dxh;”(x) 8q = f dxhé(x) gr=28,— 64
Oy Qx
present 0.201 + 0.032 —0.189 + 0.108 0.390 + 0.087
projected 0.201 £0.019 —0.189 £ 0.040 0.390 + 0.044
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conclusions _ Oyﬁ‘f

« COMPASS has given a relevant contribution to the study of
the transverse spin and transverse momentum structure of
the nucleon

* new results have been produced for SIDIS off unpolarised
protons, and more will come

« the 2021/22 run with transversely polarized deuterons will
allow to get more insight on transverity, tensor charge,
and all TSA,

but also on TMD effect in unpolarised SIDIS

the kinematical region covered by COMPASS is unique
and we have to take advantage of it, in going from JLab to EIC

TMD Studies: from JLab to EIC Anna Martin



Collins asymmetry
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Sivers asymmetry
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unpolarised SIDIS off proton

pouy

azimuthal asymmetries

W dependence

TMD Studies: from JLab to EIC

AE’;;}"PI‘ forW < 12 GeV

COMPASS preliminary

| s ¥ ¥ § : ii*f + | _; { *}
1< Q%<3 i:..Q i:””: ol i*i”i'i *
! .
_0.1_
b }
0_.. R—_— e b o e [ e e
3< Q%< 16 | t ERITEE 1?”*”
t $ }q.i '}|
Pt i l’* { ‘l
b4 it
-0.1 ;
10 T 030405 o8 N
x z P (GeVie)
A:ﬁ‘jé}h for W > 12 GeV COMPASS preliminary
- f
1<Q* <3 e b, ﬂ R X ¥ SO
SRR § } H{
'} Ak NIy
—[F.l_—
2 0.1 W= 12 GeVie?
3<Q*<160f - e ————
H **H}ﬂh* ) n“ﬂj }
0.1 i - {.
} t
= e R ¥ R Y Y TE R
x z PI (GeV/e)



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	some results on �	Transverse Spin Asymmetries�	Longitudinal Spin Asymmetries�	Unpolarised SIDIS�
	Slide Number 7
	Slide Number 8
	extractions of transversity
	extractions of transversity
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36

