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Why transverse spin physics at COMPASS

at the time of the COMPASS proposal it was already known that

three collinear quark distribution functions are necessary to describe the
structure of the nucleon
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Why transverse spin physics at COMPASS

at the time of the COMPASS proposal it was already known that

three collinear quark distribution functions are necessary to describe the
structure of the nucleon

NMPDF2.3 (NNLO)
X(xp2=10 Gev?) ]

g(x) or f1(x)  unpolarised PDF
quark with momentum xP in a nucleon
well known

Aq(x) or gl(x) helicity PDF
-, quark with polarisation parallel to the nucleon
| longitudinal polarisation
known

Arq(x) or hi(x) transversity PDF

guark with polarisation parallel to the nucleon
transverse polarisation

unmeasured till 2005
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Why transverse spin physics at COMPASS

the main motivation for measurements of { .
Semi Inclusive Deep Inelastic Scattering off transversely polarised targets wasto

access TRANSVERSITY

chiral-odd: observable effects are given only if coupling with
an other chiral-odd function, not accessible in inclusive DIS
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Why transverse spin physics at COMPASS

the main motivation for measurements of { .
Semi Inclusive Deep Inelastic Scattering off transversely polarised targets wasto

access TRANSVERSITY

chiral-odd: observable effects are given only if coupling with
an other chiral-odd function, not accessible in inclusive DIS

- proposal to access it via “quark polarimetry”
transverse spin asymmetries in SIDIS:

IN'" 5 UhX Collins asymmetry
Collins Fragmentation Function

IN'" 5 U'hhX two-hadron asymmetry
Interference Fragmentation Function

IN'" 5 UAX A polarisation
Fragmentation Function of qT - A
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recent developments

taking into account the quark intrinsic transverse momentum k., at leading order
eight TMD PDFs are needed for a full description of the nucleon structure
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recent developments

taking into account the quark intrinsic transverse momentum k., at leading order
eight TMD PDFs are needed for a full description of the nucleon structure

these TMD PDFs describe the different spin-spin and spin-k; correlations

nucleon polarization
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(STN—STq) -
quark y | f, ir ® - @
polarization . ) L 4
_ unpolarised Sivers
Sivers PDFs
(Srn—kz) A
L v =»Gqr (= -
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Semi-Inclusive Deep Inelastic Scattering

hard interaction of a lepton with a nucleon via virtual photon exchange

give access to all
the TMD PDFs

O.lN—>th~Z 0.lq—>lq ® f(X) ® DC}II(Z)
q
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Semi-Inclusive Deep Inelastic Scattering
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14 independent azimuthal modulations in the cross-sections
amplitudes: convolutions of TMD PDFs and Fragmentation Functions
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Semi-Inclusive Deep Inelastic Scattering
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with longitudinally
polarised beam

14 independent azimuthal modulations in the cross-sections
amplitudes: convolutions of TMD PDFs and Fragmentation Functions

to perform flavour separation measurements with
proton and neutron (deuteron) targets and final state particle identification

are needed
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Semi-Inclusive Deep Inelastic Scattering oLl A

at COMPASS

p+ muon beam, 160 GeVic, -80% longitudinal polarisation

i

m, K, ..
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Semi-Inclusive Deep Inelastic Scattering

at COMPASS _
ut muon beam, 160 GeV/c, -80% longitudinal polarisation !

m, K, ..

2002, 2003, 2004

polarised deuteron o
20% transverse, 80% longitudinal

unpolarised by small acceptance magnet

combining opposite

polairsations 2006 100% longitudinal important results

on helicity and
_ 2007 multiplicities not
polarised proton 50% transverse, 50% longitudinal shown here
2010 2011
100% transverse 100% longitudinal
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Semi-Inclusive Deep Inelastic Scattering

at COMPASS _
pt muon beam, 160 GeVic, -80% longitudinal polarisation |

m, K, ..

2002, 2003, 2004

polarised deuteron o
20% transverse, 80% longitudinal

unpolarised by small acceptance magnet
combining opposite
polairsations 2006 100% longitudinal important results
on helicity and
_ 2007 multiplicities not
polarised proton 50% transverse, 50% longitudinal shown here
2010 2011
100% transverse 100% longitudinal
NOW
unpolarised proton 2016, 2017 results soon

in parallel with DVCS
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Semi-Inclusive Deep Inelastic Scattering

at COMPASS _
pt muon beam, 160 GeVic, -80% longitudinal polarisation |

m, K, ..

2002, 2003, 2004

polarised deuteron o
20% transverse, 80% longitudinal

unpolarised by small acceptance magnet
combining opposite
polairsations 2006 100% longitudinal important results
on helicity and
_ 2007 multiplicities not
polarised proton 50% transverse, 50% longitudinal shown here
2010 2011
100% transverse 100% longitudinal
NOW
unpolarised proton 2016, 2017 results soon
in parallel with DVCS
FUTURE

we have proposed one full year of running with the
transversely polarised deuteron target in 2021 (after the LS2)

to complete the transverse spin program
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COMPASS

fixed target experiment at the CERN SPS

two stages spectrometer

. Large Angle Spectrometer (SM1) designed to have large angular
acceptance and cover a broad

« Small Angle Spectrometer (SM2) : :
kinematical range e

COMPASS 2008 hadron data

10 20 30 40 50, 5 E/HCAL “1‘&) D
! ! ~ B

4+ SM1 -

calorimetry, ulD
RICH detector



COMPASS comppss

for the measurements described here S——"
e the 160 GeV muon beam
* the polarised target

have been used
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the polarised target system (>2005) C(VSS

3He — 4He dilution refrigerator (T~50mK) S

solenoid 2.5T
dipole magnet 0.6T

nin g_l | 1000 mm |
: F acceptance > * 180 mrad

3 target cells in the beam line
30, 60, and 30 cm long

opposite polarisation,

longitudinal or transverse

Il — , d (°LiD) p (NHy)

polarisation 50% 90%
dilution factor 40% 16%
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Semi-Inclusive Deep Inelastic Scattering

hard interaction of a lepton with a nucleon via virtual photon exchange
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Semi-Inclusive Deep Inelastic Scattering

hard interaction of a lepton with a nucleon via virtual photon exchange

0’ P-q E-E
= V = ~L4B
2P - q P/ E
2 2 2 2 P P E
0 = —q W2 = (P + q)° zzp.qh=LABE_hE
PF, én
. 2 =
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that of the other = T
. ~
experiments o M 27 GeV Jc

and future JLab12 10F
experiments .

. . , 11 GeV
not competitive concerning Jefferdon Lab| e
luminosity, | oGel/e
still a unique facility LA il
while EIC is not running = i i
X
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results on TMD PDFs from SIDIS off

e unpolarised deuteron



unpolarised SIDIS

relevance for TMDs:

« the cross-section dependence on P,; comes from:
 intrinsic ky of the quarks AR AR 1
* p, generated in the quark fragmentation q AN P

(Pir) = (p1) + 2 (k7)

» the azimuthal modulations in the unpolarised cross-sections comes from:
e intrinsic kg of the quarks  cos ¢, modulation
 Boer-Mulders PDFs cos 2¢; modulation

O, pro[on

in principle this measurements allow to access kg distributions and
the Boer-Mulders PDFs h;“
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unpolarised SIDIS

relevance for TMDs:

« the cross-section dependence on P,; comes from:
e intrinsic kg of the quarks v
* p, generated in the quark fragmentation q AN

(Pir) = (p1) + 2 (k7)

» the azimuthal modulations in the unpolarised cross-sections comes from:
e intrinsic kg of the quarks  cos ¢, modulation
 Boer-Mulders PDFs cos 2¢; modulation

proton

in principle this measurements allow to access kg distributions and
the Boer-Mulders PDFs h;“

COMPASS has published results on

 azimuthal asymmetries and P, distributions from 2004 °LiD data  NPB 886 (2014)
e P, distributions from 2004 °LiD data EPJC 73 (2013)
e P, distributions from 2006 °LiD data NEW PRD 97 (2018)

further results will come from 2016/17 data on LH,
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unpolarised SIDIS - P distributions
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unpolarised SIDIS — P, distributions
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unpolarised SIDIS — P, distributions
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unpolarised SIDIS - Azimuthal Asymmetries
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unpolarised SIDIS - Azimuthal Asymmetries

COMPASS
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unpolarised SIDIS

3D (x, z, Pgp) analysis
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unpolarised SIDIS - Azimuthal Asymmetries COMP )

3D (x, z, Pgp) analysis
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”... Indeterminacy on the extraction of the Boer-Mulders function ...”
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unpolarised SIDIS - Azimuthal Asymmetries

3D (x, z, Pgp) analysis
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wl 0.0 oo S [ .
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03k <@ =182 Gev? <@ =
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... Indeterminacy on the extraction of the Boer-Mulders function ...”

IWHSS2018, Bonn, 20 March 2018
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g

unpolarised SIDIS - Azimuthal Asymmetries COMPASS
MC for the fragmentation of transversely polarised quarks based on 1 T
the 3P, model A. Kerbizi et al. arXiv:1802.00962
S

results introducing a correlation between the quark transverse momentum and its
A. Kerbizi et al, DSPIN 2017

transverse spin
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the Boer-Mulders function is still unknown
« new COMPASS data on p (2016-17) are been analysed

* may be a different approach is required

IWHSS2018, Bonn, 20 March 2018
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results on TMD PDFs from SIDIS off
e unpolarised deuteron

* longitudinally polarised p and d



SIDIS off longitudinally polarised nucleons

..""'

all possible asymmetries at leading twist have
been measured
e single hadron on p andd

SPIN2016; EPJC 70 (2010) 39-49, hep-ex/1609.06062
* two hadrons (p)

SPIN2016
no clear signal has been observed

IWHSS2018, Bonn, 20 March 2018
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SIDIS off longitudinally polarised nucleons

all possible asymmetries at leading twist have

been measured

e single hadron on p andd

SPIN2016; EPJC 70 (2010) 39-49, hep-ex/1609.06062

* two hadrons (p)
SPIN2016

no clear signal has been observed

agreement with HERMES, better precision

sin 9
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«lnl.‘i:thr
AI'I.

cos CI_

AI.I.

COMPASS preliminary |
z>0.2, x>0.032

=0.02 0

COMP
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0.02

00al ® h® z>0.2 ~ COMPASS preliminary | Proton 2007, 2011 data
e ' Ah
53 ; ’ no clear
0.021 . i A T O + interpretation
s 0* I é’yﬁ +ié¢"" ¢ + in terms of
R R A + AT TMD PDFs
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results on TMD PDFs from SIDIS off
e unpolarised deuteron
* longitudinally polarised p and d

e transversely polarised p and d



Semi-Inclusive Deep Inelastic Scattering

MAJOR RESULT:;
since 2004 two of these new PDFs have been measured

OMP.
by COMPASS and HERMES % .
and have been shown to be different from zero
the transversity PDF Collins asymmetry, dihadron asymmetry

the Sivers PDF Sivers asymmetry

A STEP TOWARDS
THE 3-D STRUCTURE OF THE NUCLEON

IWHSS2018, Bonn, 20 March 2018 Anna Martin



TRANSVERSITY PDFs



Transversity PDF in SIDIS

IN' > I'hX
Collins asymmetry ~h,® Hi

Hll Collins Fragmentation Function: left-right asymmetry of hadrons with
respect to the transverse spin of the fragmenting quark

amplitude of the modulation sin(¢; + ¢g — 1) COMPASS

HERMES
JLab HallA

IWHSS2018, Bonn, 20 March 2018 Anna Martin



Transversity PDF in SIDIS

IN' > I'hX
Collins asymmetry ~h,® Hi

Hll Collins Fragmentation Function: left-right asymmetry of hadrons with
respect to the transverse spin of the fragmenting quark

amplitude of the modulation sin(¢; + ¢g — 1) COMPASS
HERMES
IN'" 5 Uhh, X JLab HallA

dihadron asymmetry  ~h, H7

H7 Interference / Dihadron Fragmentation Function: modulation in the
azimuthal angle of the 2h production plane COMPASS

amplitude of the modulation sin(¢r + ¢g — M) HERMES
(STAR in pp)

IWHSS2018, Bonn, 20 March 2018 Anna Martin



Transversity PDF in SIDIS

from ete™ — hadrons

T /
IN' > U'hX / Belle, BaBar, BES

Collins asymmetry ~h,® Hi

ft-right asymmetry of hadrons with
sverse spin of the fragmenting quark

Hll Collins Fragmentation Function:
respect to the tr

amplitude of the modulation sin(¢; + ¢~ ) COMPASS
HERMES
IN'" 5 Uhh, X JLab HallA

dihadron asymmetry  ~h, H7

H7 Interference / Dihadron Fragmentation Function: modulation in the
azimuthal angle of the 2h production plane COMPASS

amplitude of the modulation sin(¢r + ¢g — M) HERMES
(STAR in pp)

IWHSS2018, Bonn, 20 March 2018 Anna Martin



Transversity PDF in SIDIS

from ete™ — hadrons

T /
IN' > U'hX / Belle, BaBar, BES

Collins asymmetry ~h,® Hi

ft-right asymmetry of hadrons with
sverse spin of the fragmenting quark

Hll Collins Fragmentation Function:
respect to the tr

amplitude of the modulation sin(¢; + ¢~ ) COMPASS
HERMES
IN'" 5 Uhh, X JLab HallA

dihadron asymmetry  ~h, H7

H7 Interference / Dihadron Fragmentation Function: modulation in the
azimuthal angle of the 2h production plane COMPASS

amplitude of the modulation sin(¢r + ¢g — M) HERMES
(STAR in pp)

not independent [comPASs PLB736 (2014) and MC studies] DUt with different properties:
- Collins asymmetry: higher statistics,
unpolarised FF D; known
factorisation in pp ?
- dihadron asymmetry: no convolution on transverse momenta
known evolution, (still) unknown unpolarised FF
factorisation in pp ok

IWHSS2018, Bonn, 20 March 2018 Anna Martin



Transversity PDF in SIDIS

from ete™ — hadrons

T /
IN' > U'hX / Belle, BaBar, BES

Collins asymmetry ~h,® Hi

ft-right asymmetry of hadrons with
sverse spin of the fragmenting quark

Hll Collins Fragmentation Function:
respect to the tr

amplitude of the modulation sin(¢; + ¢~ ) COMPASS
HERMES
IN'" 5 Uhh, X JLab HallA

dihadron asymmetry  ~h, H7

H7 Interference / Dihadron Fragmentation Function: modulation in the
azimuthal angle of the 2h production plane

_ _ _ COMPASS
amplitude of the modulation sin(¢r + ¢g — M) HERMES
(STAR in pp)
IN" S5 UAX
A polarisation  “self-analysing” particle:
fragmenting quark poalrisation from A polaristion
low statistics
Fragmentation Function of g' - A unknown COMPASS

IWHSS2018, Bonn, 20 March 2018 Anna Martin



Collins asymmetry
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Collins asymmetry

2004 first evidence for non-zero Collins asymmetry on p from HERMES %M
COMPASS results

—0.05

ot
o proton

2007-2010
¢

«}}

Coll

IWHSS2018, Bonn, 20 March 2018

PLB693 2010
PLB744 2015

2 (sin(0+0g))ir

2 (sin(0+0g))5r

PLB693 2010 final results
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Collins asymmetry

e compatible with zero

COMPASS results « large statistical errors
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Collins asymmetry

the only existing d data!

.geftggon Lab

neutron
Hall A PRL107, 2011
) C [
£ L Neutron ot L AT
8 L B
f—m i : + = imis Quark-diguark
2‘ i m=e Phenomenological Fit
E L emems Light-Cone Quark
~ -0.5- Fit — =1m Axial Diquark
—] T e
A e el LS A I s eI
0.1 0.2 0.3 04 0.1 0.2 0.3 0.4

IWHSS2018, Bonn, 20 March 2018
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PRL94 2005
NPB765 2007
PLB673 2009

e compatible with zero
» large statistical errors
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Transversity from Collins asymmetry

fits to HERMES p, COMPASS p and d, ete™ data
to estimate the parameters of a given parametrisation of transversity and Collins function

0.4

041l

1aal

0.001

0.01

M. Anselmino et al.,
PRD 2015

IWHSS2018, Bonn, 20 March 2018
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X
Soffer Bound ZB Kang et al.,
PRD 2016

larger uncertainty on xh¢
due to the low statistics d data
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Transversity from Collins asymmetry

fits to HERMES p, COMPASS p and d, ete™ data
to estimate the parameters of a given parametrisation of transversity and Collins function
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Dihadron asymmetry

2 9 |, gz
d.qeq hi - Hg

2 £r4  n2h PLB 713 2012, PLB736 2014
Yqed fi - Dg 32012, PLB736 20

Azn"'

0.10 - 2007 & 2010 proton data
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Dihadron asymmetry

Azn"'
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PLB 713 2012, PLB736 2014

0.10 2007 & 2010 proton data
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Transversity from dihadron asymmetry

o] ' . . u d
from M. Radici and A. Bacchetta, Transversity 2017 “collinear extraction” of hlv and hlv
10%F
10%}
_ s\ﬁm run 2006
E low-x part | R s=200 GeV?
(\g 10° unconstrained . Adamczyk etal. (STAR), Ko (23 Q2) = F(2) [SBq (@) +@q($)}
,. i ) PR.L. 115 (2015) 242501
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10"} tensor charge) - Soffer Bound
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IN|<1= |F(z)| <1 ‘ebs(x) Cebyshev polynomial
X e : 10 fitting parameters
omP, Soffer Bound satisfied at any Q2
\/F‘) %M Airapetian et al., FEARaS SNt st Q
rmes  /HEP 0806 (08) 017

Adolph et al., PL. B713 (12)
Braun et al., E.P.J. Web Conf. 85 (15) 02018

. g )
X i @%=2.4 GeV* BT xhi™? @'=2.4 GeV*
Soffer ound : N ,
0.6 . 03>
DR N 0.2} dy
0.2} 0.1}
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X X
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Transversity from Collins and dihadron asymmetries

using the COMPASS p and d results (at the same x — Q2 values)
and the Belle data (analysing power)

a direct point by point extraction of transversity is possible

advantage: no Monte Carlo nor parametrisation is needed

05
- valence

xh )
o

— —

:*—:—El'=-—'
—D—"vi‘

=
'—IZ‘.?._O.
— w1 O
o
— '_._"_Q‘_'._.

05—

10 107!
X

open points: dihadron
closed points: Collins A.M., F. Bradamante, V. Barone PRD 2015
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Transversity from Collins and dihadron asymmetries

using the COMPASS p and d results (at the same x — Q2 values)
and the Belle data (analysing power)

a direct point by point extraction of transversity is possible

advantage: no Monte Carlo nor parametrisation is needed

05 $ 0.4_
i valence i sea
i (}I] 02+
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X X
open points: dihadron
closed points: Collins A.M., F. Bradamante, V. Barone PRD 2015

IWHSS2018, Bonn, 20 March 2018 Anna Martin



A\ polarisation

in SIDIS off transversely polarised nucleons, the A polarisation measured
using the “reflected” direction of the nucleon spin i.e. the transverse polarisation
of the struck quark if transversity is different from zero can be written as

A
g eg hi H; a

iy

Py

B 2 £4 pA/q
Zq eq fl D1 lepton scattering plane

today transversity is somewhat known, while Hjlvq iIs completely unknown

with different assumptions,
this measurement can give information either on hj or on Hjlvq/Djlvq

IWHSS2018, Bonn, 20 March 2018 Anna Martin



A/ polarisation

new results from the complete proton data set (2007 and 2010)

Q> 1 (GeV/e)?
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Sivers function

It is the most famous of the TMD parton distribution functions

requires final/initial-state interactions
guark rescattering via soft gluon exchange

should change sign from SIDIS to DY (important test !!)

In SIDIS it appears in the Sivers asymmetry, i.e. in the fte D
amplitude of the sine modulation in ¢, — ¢, H

IWHSS2018, Bonn, 20 March 2018 Anna Martin
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Sivers asymmetry CWSS_
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clearly positive for h* compatible with zero
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Sivers asymmetry

final results on proton for positive particles ‘%1

l —
gvs
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Sivers function from SIDIS data fOME

Z 2 1@ D

q€q /it ®l1q .

Agip~ > 2 (7D fits to p and d COMPASS and p HERMES data
a€i f1 " Diq with different parametrizations, different evolutions

Anselmino et al., JHEPO4 2017
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L

- - COMPASS
Sivers asymmetry In SIDIS ) \
o T I =
§ 5 » 0.9 ;‘i —pe
@ ® f """""""" oL ' !o.e %
kel o7 = direct measurement in the

i = Drell-Yan Q2 range at COMPASS
———— no evolution SIDIS - DY
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the weighted Sivers asymmetry *CWSS

.
—

Zq €q- f1q® D convolution ~——f

Asiy X 4. - non negligible uncertainties in extractions
2.q eq f1.ph o
T H

a possible way out: use of the P; weighted asymmetries

obtained by weighting the spin dependent part of the cross-section
1(1
agv Zq 7 f (1q D

a,,_ Y ei-fl. D
1(1)q

W=PT/ZM Ag-vlvz

easier to extract f,

weighted asymmetries proposed a 20 years ago ... reconsidered recently (Sivers)
A. Kotzinian and P. J. Mulders, PLB 406 (1997) ,..., .... Z.-B. Kang et al., Phys.Rev. D87 (2013)

preliminary results by HERMES in 2005
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the weighted Sivers asymmetry  w=ry/zm COMPASS
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future



—

COMPASS
near future, soon after the CERN Long Shutdown 2, in 2021 /S

-
B ———

COMPASS has proposed S——
one year of run with 160 GeV muons to measure
SIDIS off transversely polarised deuteron

to better constrain the d quark TMD PDFs
the missing piece of information in the exploratory investigation of TMDs

we will further investigate

a kinematic range that only COMPASS can cover, as long as EIC will not start
sensitive to valence, sea and gluon contribution

complementary to JLAB12 (higher Q?, lower x):
from the comparison with JLab12, we will obtain information on
evolution, higher twist effects, target fragmentation region

IWHSS2018, Bonn, 20 March 2018 Anna Martin
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COMPAS
near future, soon after the CERN Long Shutdown 2, in 2021 /P"S‘?

in one year of run with the transversely polarised deuteron (°LiD) target
all the deuteron asymmetries will be measured with a statistical uncertainty
~(0.6 times the statistical uncertainty of the 2010 p asymmetries

L - * - - :

IWHSS2018, Bonn, 20 March 2018 Anna Martin



—

coMP

‘*03

near future, soon after the CERN Long Shutdown 2, in 2021
in one year of run with the transversely polarised deuteron (°LiD) target
all the deuteron asymmetries will be measured with a statistical uncertainty
~(0.6 times the statistical uncertainty of the 2010 p asymmetries
2010 proton data 2002-2004 Sivers asymmetry
005~ + - deuteron data
el |
PR TR T T R
FHL by MM‘%%% |
i
-0.05- h+ h~ - ;
I IR IE A N projected errors
wl o . : from 2021 deuteron data
2010 proton data 2002-2004 dihadron asymmetry
0.05\- + - deuteron data + %
~0.05 projected errors
from 2021 deuteron data
Anna Martin
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COMPASS
near future, soon after the CERN Long Shutdown 2, in 2021 /S*.

< 2010 proton data | 2002-2004 Collins asymmetry S~
0.05- + - deuteron data
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near future, soon after the CERN Long Shutdown 2, in 2021 1
- 2010 proton data | 2002-2004 Collins asymmetry S——

0.05 . deuteron data

.
: ?
t st % | %L
0.0 + """ + R §§ """"""""""""""""""""" T % % """ % %#(& """"" % """"""""""
+ ¥
~0.05 ht h™ + - H’ PR 'H' projected errors
N N — N from 2021 deuteron data

we also estimated the expect improvement on the transversity PDFs with point-by-point extraction
P 0.4—Q{. | ﬁ«}{'éé‘}{'{' $+ D 2010 proton data

wl : i 2021 deuteron data

| 1y % | !

U P S S % ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2010 proton data

% % % 2002-2004 deuteron data
021 L
xh! x b error on h‘li" smaller by a factor 2to 4
04 | | | L e el ! \ L1

—> considerable improvement in the knowledge of the tensor charge in the
COMPASS x range: statistical uncertainty ~ twice smaller
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Conclusions

SIDIS measurements, and COMPASS, gave and are giving fundamental contributions

to the understanding of the transverse structure of the nucleon
Sivers PDF, transversity, all TMDs, Collins and dihadron FFs

new important results are coming from measurements different processes
Drell-Yan, pp hard scattering, ete™

future SIDIS experiments:
precision measurements will be performed at new facilities
JLabl2 and later on EIC

in the mean time, COMPASS will contribute more to the “exploratory” phase with

* new measurements of transverse spin asymmetries from existing data
new ideas and tests

« more precise studies of unpolarised SIDIS using the LH, 2016/17 data
many open questions

* hopefully the 2021 run with transversely polarised deuteron and 160 GeV muon
beam
the missing piece, to complete our program

IWHSS2018, Bonn, 20 March 2018 Anna Martin



Thank you
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