
24 January 2023 1 

The relevance of multidimensional binning  

in SIDIS measurements: COMPASS experience  
 

B. Parsamyan 

ñScience at the Luminosity Frontier: Jefferson Lab at 22 GeV workshopò 

23-26 January 2022, JLab, US 

BAKUR PARSAMYAN  
 

AANL, INFN section of Turin and CERN 
 

on behalf of the COMPASS Collaboration 



24 January 2023 B. Parsamyan 2 

Å For a better and more complex understanding of the TMD-spin-phenomena, 

it is important to carry out the extractions, analyses and various corrections in a multi-D 

approach 

Å It is also important to carefully confront experimental data from different experiments 

Å Different complex analysis techniques, Monte-Carlo simulations and various corrections 

(acceptance, VMs, radiative corrections) are being employed by different experimental 

collaborations 

o Closer collaboration between different experimental groups would be very beneficial for 

the field in general 

o Sharing the tools (MC, generators, analysis techniques), preliminary results, doing cross-

analyses, etc.  

Å Close collaboration between experimentalists on one side and phenomenologists and 

theorists on the other would also be very beneficial 

o Flexibility in adapting on the analysis side (in a timely manner) the choice of the 

observables, phase-space limitations, etc. 

o Ideally a close collaborative work can be organized 

 

Introductory message 
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COMPASS collaboration 

25 institutions from 13 countries  

ï nearly 200 physicists  

Common Muon and Proton Apparatus for Structure and Spectroscopy 

ÅCERN SPS north area 

ÅFixed target experiment  

ÅApproved in 1997 (25 years) 

ÅTaking data since 2002 (20 years) 

 

https://indico.cern.ch/e/IWHSS-2022 

International Workshop on Hadron Structure and Spectroscopy 

IWHSS-2022 workshop (anniversary edition) 

CERN Globe, August 29-31, 2022 

 

https://indico.cern.ch/e/IWHSS-2022
https://indico.cern.ch/e/IWHSS-2022
https://indico.cern.ch/e/IWHSS-2022
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COMPASS collaboration 

25 institutions from 13 countries  

ï nearly 200 physicists  

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 

 

Common Muon and Proton Apparatus for Structure and Spectroscopy 
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COMPASS data taking campaigns 

B. Parsamyan 
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COMPASS data taking campaigns 

B. Parsamyan 

Å Total number of protons delivered on T6: 

~5.95Ҏ1018 (98%) in about 150 days 

SPS efficiency: ~ 73% 

Spectrometer efficiency: ~ 90% 

Physics data collection efficiency: ~ 75% 
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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) 

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 
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The COMPASS Experiment at the CERN SPS 

B. Parsamyan 
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Broad Physics Program to study Structure and Excitation Spectrum of Hadrons 

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 
R. N. Cahn,  PLB 78 (1978) 
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B. Parsamyan 

+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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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 

Deuteron ́+ 

Deuteron ́ī 
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Å Measurements by different experiments 


