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COMPASScollaboration
- CommonMuon andProtonApparatudor Structureand Spectroscop
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A CERN SPS North Area

A Fixed targeexperiment

A Approvediin199735 year9

A Taking data; since(2002( years

Wide physics program
COMPASS phasel

A Datataking’20022011

A Muon and hadronprograms

A Nucleon spin:structure:(SI)BIS
A Spectroscopyand-exotics
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Transverse dleuteronsSIDES22022
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COMPASSexperimental-setup

COmmonMuon Proton Apparatudor Structureand Spectroscopy

CERN SPS North.Area (building:888)
Two-stage:spectrometer'LAS+SAS

A Large AnglesSpectrometer (SM1:magnet)
A Smalll Angle Spectrometer. (SM2:magnet)

SM2

ECAL2
HCAL2

ECAL1L
HCAL1

RICH. SN
SM1 \

Polarized §A

Target

Muon-filter

50 COMPASS
¢’ | HERMES
(Gev?) | CLAS 6 GeV
CLAS 12 GeV,

Largeacceptance forward spectrometer
A Precise tracking (350 planes)
SciFi, Silicon, MicroMegas, GEMyMWPC
DC, Straw, \Muon.walls
A PID - CEDARS, IRICH,calorimeters, MWS
Various itargets:
A Polarized:soliestate’NH or 6LiD
A Liquid H,
A Solid-staternucleartargets (e!g.. Ni, )

A Primaryheam 400 GeVp from SPS
A impinging oniBe production
target((T6)
A 190 GeV:secondary-hadron:beams
A h beam:97%, 2%K T, 1%p
A h* beam:775%:*, 24%p, 1%K *
A 160 GeVitertiary:muonbeams

400 Gev Be
P beam p ke
from SPS pr K - \

~ 100 m

utorp 7r*L Kt Target

NS

(Hadron absorber)

~ 330 m

~ 600 m | ~100m |

A eNlongitudinally polarized
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COMPASSexperimental-setup:Rhasesll (SIDIS progra

COmmonMuon Proton Apparatudor Structureand Spectroscopy

CERN SPS North.Area (building:888) ECAL2
Two-stage:spectrometer'LAS+SAS HCAL?2
A Large AnglesSpectrometer (SM1:magnet)
A Smalll Angle Spectrometer. (SM2:magnet)

EcaLl  oM2
HCAL1

RICH. Sa
SM1 \
Polarized §A

Polarized:soliestate’NH or 6LiD
Two or three oppositely polarizedicells
Longitudinal :and transverse polarization

Muon-filter

BE Magnets

EEE He-3 Precool ler . .
BN Microwave Cavity 3 80 K Thermal Radl.'allr:m Shu_elds
1 4.2 K Thermal Radiation Shields
[ Target Cells B Dilution Refrigerat
ilution Refrigerator
3 Target Holder 9

0 He-4 Separator

A Primaryheam 400 GeVp from SPS
A impinging oniBe production
target((T6)

190 GEV sseandiaiyadast G anes

}\

h"™ beam . 9FVvor, 276K ", 19%]

A 160 GeVitertiary:muonbeams
A g* longitudinally polarized
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COMPASSexperimental-setup:Rhase I/ (DY program

COmmonMuon Proton Apparatudor Structureand Spectroscopy

Two-stage:spectiometer' LAS+SAS HCAL2
A Large AnglesSpectrometer (SM1:magnet)

A Small Angle Spectrometer (SM2:magnet) & @
E,%ilL_ll - Muon-filter
RICH \A\~
o ' Hadron:absorber

Nuclear target (Al)

Polarized §A

Target

Aluminum cone

Muon-filter

25cm
downstream last
alumina layer

Gl
-

o0 [
vertex detector = | d

—48

3 Stainless Steel
1\ 20 cm
. alumina

aluminum

-60 &
box cover P
=88

A Primaryheam 400 GeVp from SPS
A impinging oniBe production
target((T6) A Solid-state’NH material
A 190 GeV:secondary-hadron:beams A Two cells
A K beam:97%", 2%K T, 1%p oppositely; polatized
N T beam. 765y, 24%p, 17K A Transverse polarization
160 GV teetiaayyhino boaaes
-~ loAgitudinally el i
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The COMPASS Experniment atithe CERNSPS

Broad IPhysics Program to:study Structure and ExcitationiSpectrumiofiHadrons

A

Nucleon structure

A Hard scattering o§Nand ' off
(un)polarized’P/D:targets

A Study of nucleon spinstructure

A Partonddistribution functions
and fragmentation functions

Hadron speotroscopy

A Diffractive 7(K) dissaciation e
reaction\withrproton:target

A PWA technique employed

A High-precisionrmeasurement of
light-mesoncexcitation;spectrum

A Searchifor-exoticistates

recoil

Increasing resolution-scale
(momentum transfer)

target

Chirall dynamics

A Testchiral perturbatiom theory
in 7(AK reactions

A ‘NandKN polarizabilities

A Chiral anomaly E
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The COMPASS Experiment atthe CERN-SPS

Broad IPhysics’ Program toistudy Structure and Excitation: SpectrumiofiHadrons

A

Nucleon structure

A Hard scattering céNand " off
(un)polarized’P/D:targets

A Study of nucleon spinstructure

A Partondistribution functions
and fragmentation functions

A0 ron s|pc \‘!’l'u\;f_:i‘,

Blljj@l

Iransverse momentum

Increasing resolution-scale
(momentum transfer)

Longitudinal momentum
. ) ) kT =aPt
L hilig] @ymaiics

NE
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Nucleon 3Dsstructure:; GPDs

4
A Transverse positiom, of partons

A Correlationbetweem, andx
A Complementaryto TMD PDFs

COMPASS 2016/data (2/3)

A 8 generalized parton distribution 5
functions((GPDs) 3 f
A Containiinformation: about:parton 3 ,_ o couass e 1s ot A ~
orbital angulamnmomentum L el w0
A Mostly unknown LA e oo o
A COMPASS.exclusive process - " wfoz“‘f"‘sjv’”f s
measurements: 0+ SRS 1o

A Deeply virtual(Comptonscattering
(DVCS):g+ N N g Yor N
A Hard exclusive:meson production
(HEMP):g + N N g YMeson+ N
with ~ 0’ J_ (770),‘{(782), Longitudinal momentum

kT =Pt
=3
oY < 0r meson

Iransverse momentum

bepposition

16 May 2024 B. Parsamyan 11



Nucleonsspinsstructure ncollinearapproae
quark quark

il 1O v | (el

number density number density BoerMulders

nucleon
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nucleon
ol

helicity

T Q () o e

transversity Sivers
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Longitudinal momentum / o ® Longitudinal momentum J. °
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[ ] L ]
°
\ -
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Hadron: mmﬂtpﬂltoltles 1N, 7N and KN (2016 daia)

collinear 'MDTMD
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New radiative corrections
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