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COMPASS collaboration

28 institutions from 14 countries 

ï nearly 210 physicists  (in 2023: start of the Analysis Phase)

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 phase-I

ÅData taking 2002-2011

ÅMuon and hadron programs

ÅNucleon spin structure (SI)DIS

ÅSpectroscopy and exotics

COMPASS phase-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

3 new groups joined the COMPASS collaboration in 2023

UConn (US), AANL (Armenia), NCU (Taiwan) 



COMPASS

HERMES

CLAS 6 GeV

CLAS 12 GeV
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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% ́+, 24% p, 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)
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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% ́+, 24% p, 1% K +

Å 160 GeV tertiary muon beams

Å ɛ+ longitudinally polarized

Å Polarized solid-state NH3 or 6LiD

Å Two or three oppositely polarized cells 

Å Longitudinal and transverse polarization
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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% ́+, 24% p, 1% K +

Å 160 GeV tertiary muon beams

Å ɛÑ longitudinally polarized

Å Solid-state NH3 material

Å Two cells

oppositely polarized

Å Transverse polarization
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EPJC 77 (2017) 209

PLB 807 (2020) 135600 PRD 95 (2017) 032004

PLB 744 (2015) 250

PLB 753(2016)18
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COMPASS Legacy
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EPJC 77 (2017) 209

PRL 119 (2017) 112002

PLB 807 (2020) 135600 PRD 95 (2017) 032004

PLB 744 (2015) 250

PLB 793(2019)188

Phase I Phase II
Analysis 

Phase
Pilot run

LS-1                                LS-2                                       LS-3

COMPASS proposal

PLB 753(2016)18

SIDIS L/T
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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 F3ˊ
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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
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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 F3ˊ



Å Transverse position ὦὝ of partons

Å Correlation between ὦὝ and x

Å Complementary to TMD PDFs

Å 8 generalized parton distribution 

functions (GPDs)

Å Contain information about parton 

orbital angular momentum

Å Mostly unknown

Å COMPASS exclusive process 

measurements:

Å Deeply virtual Compton scattering

(DVCS): ɛ + N Ÿ ɛ + ɔ+ N

Å Hard exclusive meson production

(HEMP): ɛ + N Ÿ ɛ + Meson+ N

with  ́

0, ɟ(770), ɤ(782),..
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Nucleon 3D structure: GPDs 
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COMPASS 2016 data (2/3)

ᴆὦὝ ς transverse position

11

or meson
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Nucleon spin structure: collinear approach TMDs
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Å PDFs ï universal (process independent) objects; T-odd PDFs ï conditionally universal



A set of complex corrections: 

Å Acceptance, rad. corrections, 

PID, diffractive VMs, etc.

16 May 2024

Hadron multiplicities; hÑ, ́  
Ñ and KÑ (2016 data)
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New radiative corrections     

The article is in a final drafting stage

New

New
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collinear                                                                       TMD



A set of complex corrections: 

Å Acceptance, rad. corrections, 

PID, diffractive VMs, etc.
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Hadron multiplicities; hÑ, ́  
Ñ and KÑ (2016 data)
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COMPASS proton data

preliminary

COMPASS deuteron data

PRD 97, 032006 (2018)
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New radiative corrections being applied     

Drafting started for a dedicated article 

New

New

collinear                                                                       TMD



NH3-He

NEW!
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3D unpolarized Drell-Yan cross section on NH3 and W
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W

NEW!
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Å First new results in 30 years!

Å Data from light/heavy targets

Å NH3-He, Al, W

Å Nuclear dependence

Å 1D/2D/3D representations 

xF:qT:M

Å Unique data to access collinear 

and TMD distributions 

e.g. pion TMD PDF

collinear

collinear


