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Introductory message

A

To o

For albetter and.more complexunderstanding of the-BlgiBphenomena,
it is important to-carry out the:.extractions; analyses andvarious corrections in-B multi
approach

It is alsoimportantto:carefully.confront experimental.data . from different-experiments

Different complex.analysis technigues, Moarlo simulations and:variouscorrections
(acceptance, VMs; radiative corrections) are beingl employed by-different.experimental
collaborations

o Closercollaborationhbetween:different-experimental groups wouldbe very benefici
the field in general

o Sharing:thetools\(MC;generators; analysis techniques), preliminary: results; doirg
analyses;etc.

Close collaboration between experimentalists onsone sideland phenomenologists and
theoristscon'the iotherwouldsalso hewvery beneficial

o Flexibility in adapting-onitheanalysisisifa a timely manner)/thel.choice of:the
observables, phaspace limitations; etc.

o ldeally aclose collaborative work can beorganized



COMPASScollaboration

CommonMuonandProtonApparatudor StructureandSpectroscop

C@ 25 institutions from 13 countries
2 i neatly 200-physicists

A CERN SPSmortth area

A Fixed target experiment

A Approved in 1997 @5 years

A Taking data since2002 @0 year9
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COMPASScollaboration

CommonMuon andProtonApparatudor StructureandSpectroscop

CE{W 25 institutions from! 13 countries
% i neatly 200-physicists

A CERN SPSmorth area

A Fixed target experiment

A Appiioved in 1997 @5 year9

A Taking data since 200220 year9

=TT

Wide physicsprogram
COMPASS-I

A Data taking 20022011

A Muon and hadron beams
A Nucleon spin strugture

A Spectroscopy

COMPASS-Ili

Data taking 20122022
Primakoff

DVCS (GPD+SIDIS)

Polarized Drell-Yan _
Transversedeuteronssinis:zo22  COMPASS webpageihtfpvwwcompass.cernich
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COMPASSdata:taking:campaigns

Beam  Target year  Physics programme
2002
2003 | 80% Longitudinal | 20% Transverse SIDIS
N Polarized deuteron (°LiD) 2004
1)
2006 ' Longitudinal SIDIS
Polarized proton (NH;) 2007 | 50% Longitudinal | 50% Transverse SIDIS
x| K|p LH,Ni, Ph,W :x Spectroscopy
+ | ot con (NHY) 2010  Transverse SIDIS
olarized proton
" P 2011 | Longitudinal SIDIS
x| K|p Ni 2012 | Primakoff
p* |LH, 2012 | Pilot DVCS & HEMP & unpolarized SIDIS
2014  Pilot Drell-Yan
-  Polarized proton (NH
’ ) :::: Transverse Drell-Yan
N 2016
1) LH, 2017 DVCS & HEMP & unpeolarized SIDIS
p* | Polarized deuteron (°LiD) ::g Transverse SIDIS
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COMPASSdatastaking.campaigns

Beam | Target year | Physics programme
2002

2003 | 80% Longitudinal | 20% Transverse SIDIS
u* | Polarized deuteron (°LiD) 2004

e 7m0
A Total numbenof protenscdelivered on T6: 2%“?ﬁmginp¥'ﬁ?'7.3’/° - 8000%
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COMPASSexperimentaetup

COmmon Muon ProtonA pparatudor Structureand Spectroscopy

CERN SPS North Aredb(ilding 888) ECAL? 3w COMPASS
Two-stage:spectrometer [SAS+SAS HCAL?2 * | HERMES
A Large AnglesSpectrometer (SM1:magnet) \

A Small AngleSpectrometer, (SM2:magnet)

EcaLl  oM2
HCAL1

RICH

\
SM1 \
Polarized §A

Target

Large-acceptance forward spectrometer
A Precisdracking(350 planes)
SciFi, Silicon, MicroMegas; GEM, MWPC,
DC, Straw, Muorwalls
A PID - CEDARSs, IRICH,.calorimeters, MW
Variousitargets:
A Polarized:soliestate’NH or LiD
A Liquid H,
A Solid-statenuclear targets:(e.g!iNiy b)

A Primarybeam 400GeV p from SPS W orp et KF Target
A impinging en/Be production ‘\' orpm K-
target (T9
A 190 GeV:secondary:hadron-beams \\\
A h beam:97%,2%K",1%p | 400Gev Be o
A ht beam:‘?S‘%p, 24% 5 1%K * "frz:z,s I P: 1;_ ‘ \ (Hadron absorber)
A 160 GeVtertiarymuon lbeams M o ‘ oo i it

A gNlongitudinally polarized
24 January 2023 B. Parsamyan 7




COMPASS:experimentaietup:/Phase [5(SIDIS: program rié)ess

COmmonMuon ProtonApparatudor Structureand Spectroscopy

CERN SPS North Aredb(ilding 888) ECAL2
Two-stage:spectiometer LAS+SAS HCAL2

A Large AnglesSpectrometer (SM1:magnet) \
A Small AngleSpectrometer, (SM2:magnet) N

EcaLl  oM2

HCAL1
RICH

\
SM1 \
Polarized %A

Target

Muon-filter

HE Magnets

BN Microwave Cavity i(;KKT::rmal Radiation Shields
[E—Y erm:

1 Target Cells rmal Radiation Shields
3 Target Holder

EE He-3 Precooler

EE Dilution Refrigerator
3 He-4 Separator

1

A Primary'beam 400GeV p fiom SPS
A impinging en/Be production H T = f
target((T9 L= : T \ '

|
L“"‘”"’?

) - . . . : ', 180 mrad
YU (€W seCoda& yald e ORanes [

-7 ks oovU g - ’
| O Cd1l A [ 4074 "N

~~75 3 ) ) o
N I T 5K

¢ R beat . 1% 7
A 160 GeVtertiarymuon lbeams

A ¢* longitudinally polarized
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COMPASSexperimental-setup: Rhase Il (Programme)

COmmon Muon ProtonA pparatudor Structureand Spectroscopy

CERN SPSNorth Aredyilding 888)

ECAL?2 T~ )
Two-stage:spectiometer SAS+SAS HCAL2 <z =
A Large AnglesSpectrometer (SM1:magnet) \ uw"”< ——

D\ DF "
A Small AngleSpectrometer, (SM2:magnet) ‘ P
EI(C?'QLL:{ S Muon-filter
RICH \‘\~
SM1
Hadron:absorber

Polarized §A

Target

Nuclear target (Al)

Aluminum cone  ®*

25cm
downstream last
alumina layer

aluminum

=60 &
box cover E T
™ bt ]

]
-

=20 :
vertex detector " [ == i d

—48

3 Stainless Steel
1\ 20 cm

A Primarybeam 400GeV p from SPS \Tunzgfsen be:r; plug
A impinging @n/Be praduction T
target (T9 h

A 190 GeV:-secondaryhadronbeams
A h beam:97%",2%K T, 1%p

N beaim.7699®, 24% «

) 4
0N
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The COMPASS Experniment atithe CERIRS

Broad IPhysics Program to study Structure and Excitation: SpectrumlofiHadrons

A

Increasing resolution-scale
(momentum transfer)

24 January 2023

Nucleon structulie

A Hard scattering 6N and " off
(un)polarized’P/D:targets

A Study of nucleon;spinstructure

A Partondistribution functions
andfragmentatiorfunctions

Hadrom speatroscopy

A Diffractive 7(K) dissociation
reaction\with-proton:target

A PWA technigue employed

A High-precisionrmeasurement of
light-mesonrexcitation-spectrum

A Search foexotic states

Chirall dynamics

A Testchiralperturbation.theory
in 7(~ K reacations

A “NandKN polarizabilities

A Chiral anomaly &

-

beam

target

recoil
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The COMPASS Experiment atithe CERIRS

Broad IPhysics Program to study Structure and Excitation: SpectrumlofiHadrons

A

Nucleon structulie

A Hard scattering 6N and " off
(un)polarized P/D:targets

A Study of nucleon;spinstructure

A Partondistribution functions
andfragmentatiorfunctions

rladion specirostamy

Diffica

Iransverse momentum

Increasing resolution:scale
(momentum transfer)

&
) Longitudinal momentum
. ) . kT =axP?

C hii] @y mAamies
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Cahnceffect imSIDIS
ds

dxdydzdp d. df

e a Y

a g o
¥ F
gnyz 2(1- e) géJr 2X %UUT *® UU’L)

I ( ‘1+4/Ze 1+ BAY cosf, + é

J

The point thatitherareazimuthal dependences,whiahise fromithe
transversermomenta of tpartonswas clearlystated inthipapers:
T.P. Cheng.and A Zed®hys. Rev.ID§1972) 885;

F. Ravnda) Phys. Lett. 43B(1973) 301.

R.L. Kingsley,Phys. Rev.ID1(1974) 1580;

A.M. Kotsinyan Teor. Mat. Fiz. 24(1975) 206;

Cahneffect
R.N.CahnPLB 78(1979

K. - cosjq - COos/.

Iransverse momentum

Longitudinal momentum ®
kt =aPt e

£1

da g o

£E= Q° =xys where s@l )4 /M
£ + UuE ‘

_-xs(

dslp- I'*hX - d Slq- lg -
£
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Cahnceftectin-SIDIS
ds

dxdydzdp d. df
ea vy g o
; +—= § ek,
gnyz 2(1- 49)‘?;é 2X éﬁ:UUT v L)
[ (1+. [2e(1+ PAT" cosf, + &
Quark
Nucleon

As of 19781 simplistic kinematic:effect:

A non-zerok; inducessaniazimuthahmodulation

As of 20221 complex SK (twis@/3 functions)
A Measurements by different experiments

Significant nerzere effectobserned,by

a numbenofexperiments
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Cahnceffect in=SIDIS Significant norzero effectobsered by
ds

_ a numbenofexperiments
dxdydzdp d, df P ﬁ T
T
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As of 19781 simplistic kinematic:effect:

A non-zerok; induces:an azimuthahmotdulation
As of 20221 complex ‘SK (twis@/3 functions)

A Measurements by different experiments
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