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COMPASS collaboration 

25 institutions from 13 countries  

ï nearly 200 physicists  

Common Muon and Proton Apparatus for Structure and Spectroscopy 

COMPASS web page: http://wwwcompass.cern.ch 

ÅCERN SPS north area 

ÅFixed target experiment  

ÅApproved in 1997 (25 years) 

ÅTaking data since 2002 (20 years) 

 

Wide physics program 

COMPASS-I  

ÅData taking 2002-2011 

ÅMuon  and hadron beams 

ÅNucleon spin structure 

ÅSpectroscopy 

 

COMPASS-II  

Å Data taking 2012-2022 

Å Primakoff  

Å DVCS (GPD+SIDIS) 

Å Polarized Drell -Yan 

Å Transverse deuteron SIDIS 2022 

 

See also COMPASS talks by A.Martin, N. dôHose and A.Moretti 
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COMPASS experimental setup 

COmmon Muon Proton Apparatus for Structure and Spectroscopy 

Å Primary beam - 400 GeV p from SPS 

Å impinging on Be production 

target (T6) 

Å 190 GeV secondary hadron beams 

Å hī beam: 97% ́ī, 2% K ī, 1% p 

Å h+ beam: 75% p, 24% ́ +, 1% K + 

Å 160 GeV tertiary muon beams 

Å ɛÑ longitudinally polarized 

 Large-acceptance forward spectrometer 

Å Precise tracking (350 planes) 

SciFi, Silicon, MicroMegas, GEM, MWPC, 

DC, Straw, Muon walls 

Å PID - CEDARs, RICH, calorimeters, MWs  

Various targets: 

Å Polarized solid-state NH3 or 6LiD 

Å Liquid H2 

Å Solid-state nuclear targets (e.g. Ni, W, Pb) 

CERN SPS North Area (building 888) 

Two-stage spectrometer LAS+SAS 

Å Large Angle Spectrometer (SM1 magnet) 

Å Small Angle Spectrometer (SM2 magnet) 

[Courtesy: B. Grube] 

COMPASS 

HERMES 

CLAS6 
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COMPASS experimental setup: Phase II (SIDIS programme) 

COmmon Muon Proton Apparatus for Structure and Spectroscopy 

CERN SPS North Area (building 888) 

Two-stage spectrometer LAS+SAS 

Å Large Angle Spectrometer (SM1 magnet) 

Å Small Angle Spectrometer (SM2 magnet) 

Å Primary beam - 400 GeV p from SPS 

Å impinging on Be production 

target (T6) 

Å 190 GeV secondary hadron beams 

Å hī beam: 97% ́ī, 2% K ī, 1% p 

Å h+ beam: 75% p, 24% ́ +, 1% K + 

Å 160 GeV tertiary muon beams 

Å ɛ+ longitudinally polarized 
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COMPASS experimental setup: Phase II (DY programme) 

COmmon Muon Proton Apparatus for Structure and Spectroscopy 

Hadron absorber 

Tungsten beam plug 

Nuclear target (Al) 

CERN SPS North Area (building 888) 

Two-stage spectrometer LAS+SAS 

Å Large Angle Spectrometer (SM1 magnet) 

Å Small Angle Spectrometer (SM2 magnet) 

ī́ 

Å Primary beam - 400 GeV p from SPS 

Å impinging on Be production 

target (T6) 

Å 190 GeV secondary hadron beams 

Å hī beam: 97% ́ī, 2% K ī, 1% p 

Å h+ beam: 75% p, 24% ́ +, 1% K + 

Å 160 GeV tertiary muon beams 

Å ɛÑ longitudinally polarized 
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The COMPASS Experiment at the CERN SPS 

B. Parsamyan 

Nucleon structure 

Å Hard scattering of ɛÑ and ́ ī off 

(un)polarized P/D targets 

Å Study of nucleon spin structure 

Å Parton distribution functions 

and fragmentation functions 
 

Hadron spectroscopy 

Å Diffractive ́ (K) dissociation 

reaction with proton target 

Å PWA technique employed 

Å High-precision measurement of 

light-meson excitation spectrum 

Å Search for exotic states 
 

Chiral dynamics 

Å Test chiral perturbation theory 

in (́K) ɔ reactions 

Å Ñ́ and KÑ polarizabilities 

Å Chiral anomaly F3  ́
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Broad Physics Program to study Structure and Excitation Spectrum of Hadrons 

[Courtesy: B. Grube] 
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The COMPASS Experiment at the CERN SPS 
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Nucleon structure 

Å Hard scattering of ɛÑ and ́ ī off 

(un)polarized P/D targets 

Å Study of nucleon spin structure 

Å Parton distribution functions 

and fragmentation functions 
 

Hadron spectroscopy 

Å Diffractive ́ (K) dissociation 

reaction with proton target 

Å PWA technique employed 

Å High-precision measurement of 

light-meson excitation spectrum 

Å Search for exotic states 
 

Chiral dynamics 

Å Test chiral perturbation theory 

in (́K) ɔ reactions 

Å Ñ́ and KÑ polarizabilities 

Å Chiral anomaly F3  ́
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Cahn effect in SIDIS 
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Cahn effect 
R. N. Cahn,  PLB 78 (1978) 
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+é) Ĭ( 

The point that there are azimuthal dependences, which arise from the 

transverse momenta of the partons was clearly stated in this papers: 

T.P. Cheng and A. Zee, Phys. Rev. D6 (1972) 885; 

F. Ravndal, Phys. Lett . 43B (1973) 301. 

R.L. Kingsley, Phys. Rev. D10 (1974) 1580; 

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

+é) 

PhT 

PhT 

kT 

kT 
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        Quark 
 

Nucleon 
U T 

 

U 

Ὢ ὼȟ▓  
 

number density 

 

 

Ὤ ὼȟ▓  
 

Boer-Mulders 

 

 

PhT 

PhT 

kT 

kT 

Significant non-zero effect observed by  

a number of experiments 

1 1 1 1
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As of 1978 ï simplistic kinematic effect:  

Å non-zero kT induces an azimuthal modulation 

As of 2022 ï complex SF (twist-2/3 functions) 

Å Measurements by different experiments 
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Ὤ ὼȟ▓  
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PhT 

PhT 
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Recent COMPASS results 

As of 1978 ï simplistic kinematic effect:  

Å non-zero kT induces an azimuthal modulation 

As of 2022 ï complex SF (twist-2/3 functions) 

Å Measurements by different experiments 

Å Complex multi-D kinematic dependences 

Å So far, no clear interpretation  

See talk by A. Moretti 
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    spin of the nucleon            spin of the quark           kT 
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Arises due to the 

correlation between 

quark transverse spin 

and intrinsic transverse 

momentum 
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Recent COMPASS results 
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SIDIS x-section and TMDs at twist-2 

DF 
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All measured by COMPASS 

    spin of the nucleon            spin of the quark           kT 
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SIDIS: target longitudinal spin dependent asymmetries 

B. Parsamyan 
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SIDIS: target longitudinal spin dependent asymmetries 

B. Parsamyan 

COMPASS collected large amount of L-SIDIS data  

Unprecedented precision for some amplitudes! 

ὃ  

Å Q-suppression, Various different ñtwistò ingredients 

Å Sizable TSA-mixing 

Å Significant h+ asymmetry, clear z-dependence 

Å hï compatible with zero 

ὃ  

Å Only ñtwist-2ò ingredients 

Å Additional pT-suppression 

Å Compatible with zero, in agreement with models 

Å Collins-like behavior?  

ὃ  

Å Q-suppression, Various different ñtwistò ingredients  

Å Compatible with zero, in agreement with models 

B. Parsamyan (for COMPASS) arXiv:1801.01488 [hep-ex] 
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http://arxiv.org/abs/arXiv:1801.01488


Zhun Lu 

Phys. Rev. D 90, 014037(2014) 
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S. Bastami et al. JHEP 1906 (2019) 007:  

ñSIDIS  in Wandzura-Wilczek-type approximationñ  

Å Q-suppression, TSA-mixing 

Å Various different ñtwistò ingredients 

Å Strong non-zero effect for h+, hï compatible with zero, clear z-dependence 

B. Parsamyan (for COMPASS)  

arXiv:1801.01488 [hep-ex] 

Proton 2007/2011 data 

http://arxiv.org/abs/arXiv:1801.01488
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HERMES: PRD 99, 112001 (2019) NEW 

Å Q-suppression, various different ñtwistò ingredients 

Å Measured to be non zero at JLab 

Å HERMES/COMPASS - small and compatible with zero, in agreement with model predictions 

B. Parsamyan (for COMPASS)  

arXiv:1801.01488 [hep-ex] 

Proton 2007/2011 data 

http://arxiv.org/abs/arXiv:1801.01488
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PRL 105,262002(2010) 

curves are from 

PRD74:074015(2006) 
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B. Parsamyan (for COMPASS)  

arXiv:1801.01488 [hep-ex] 

Proton 2007/2011 data 

Å Q-suppression, various different ñtwistò ingredients 

Å Measured to be non zero at JLab 

Å HERMES/COMPASS - small and compatible with zero, in agreement with model predictions 

http://arxiv.org/abs/arXiv:1801.01488


26 September 2022 B. Parsamyan 19 

SIDIS: target longitudinal spin dependent asymmetries 

Å Measurement of (semi-)inclusive 

A1(ALL) is one of the key physics  

topics of HERMES/COMPASS 
Å Large amount of  P/D data 

Å No PT-dependence observed 

B. Parsamyan (for COMPASS)  

arXiv:1801.01488 [hep-ex] 

HERMES: PRD 99, 112001 (2019) 


