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ÅCERN SPS north area ï M2 beamline

ÅFixed target experiment 

ÅApproved in 1997

ÅTaking data since 2002 (20 years)

ÅThe Analysis Phase started in 2023 

33 institutions from 15 countries: ~ 200 members  

3 new groups joined COMPASS in 2023

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

1 new group (Germany) - expected to join in 2024

Interested to join our Analysis Phase? ï Get in touch!

Phase I Phase IIPilot run

SIDIS L/T

LS-1 LS-2

Analysis 
Phase

COMPASS Phase-II addendum 
(d-quark h1 and PRMŸAMBER)

http://wwwcompass.cern.ch/
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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

Phase I Phase IIPilot run

SIDIS L/T

COMPASS 
proposal

LS-1 LS-2

Analysis 
Phase

See Stefan Wallnerôs talk (Wednesday)
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Nucleon structure

Å Hard scattering of ɛÑ and ́ ī off 

(un)polarized P/D targets

Å Inclusive and Semi-Inclusive DIS

Å Drell-Yan and J/ɣ production

Å Study of nucleon spin structure

Å Longitudinal and Transverse

Å Collinear and TMD pictures

Å Parton distribution functions and 

fragmentation functions

Å Last COMPASS measurement:

2022 run ï transverse SIDIS
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This talk

SIDIS Drell-Yan

Phase I Phase IIPilot run

SIDIS L/T

COMPASS 
proposal

LS-1 LS-2

Analysis 
Phase

COMPASS Physics Program
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GPDs

Å Transverse position ὦὝ of partons

Å8 GPDs - correlation between ὦὝ and x

ÅComplementary to TMD PDFs

ÅContain information about parton 

orbital angular momentum

Å Accessed via exclusive processes:

ÅDeeply virtual Compton scattering

(DVCS): ɛ + N Ÿ ɛ + ɔ+ N

ÅHard exclusive meson production

(HEMP): ɛ + N Ÿ ɛ + M + N

with M = ́  

0, ɟ(770), ɤ(782),..

ᴆὦὝ ς transverse 
position
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http://wwwcompass.cern.ch

LS-1 LS-2 LS-3

Analysis 
Phase

ÅCERN SPS north area ï M2 beamline

ÅFixed target experiment 

ÅApproved in 1997

ÅTaking data since 2002 (20 years)

ÅThe Analysis Phase started in 2023 

33 institutions from 15 countries: ~ 200 members  

COMPASS Phase-II addendum 
( d-quark h1 and PRM )

https://cds.cern.ch/record/2676885
http://wwwcompass.cern.ch/
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https://amber.web.cern.ch

? ?

CERN Accelerator Complex schedule to 2041

Phase II proposal draft

Å Kaon-induced Drell-Yan and 
J/ɣ production

Å Kaon-induced Spectroscopy

Å Kaon polarizability (Primakoff)

Å Meson radii measurements

Å Prompt photon production

Å New ideas are welcome!
Drell-Yan

Measurements

LS-3 LS-4 LS-5

36 institutions from 14 countries: ~ 150 members

ÅCERN SPS north area ï M2 beamline

ÅSuccessor of COMPASS

ÅApproved in 2019

ÅTaking data since 2023

ÅPhase-I is planned to continue after LS3 

New collaborators are Welcome!

COMPASS++/AMBER
proposal 

CERN-SPSC-2019-022 see S. Wallnerôs talk

https://amber.web.cern.ch/
https://lhc-commissioning.web.cern.ch/schedule/images/2024/Complex-Long-Term-June24.png
https://cds.cern.ch/record/2676885
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? ?

CERN Accelerator Complex schedule to 2041

LS-3 LS-4 LS-5

COMPASS++/AMBER
proposal 

Drell-Yan

▬ production measurement

Åὴ detected in the cosmic rays

Åproduced in CR collisions

Ådark matter signature

Understanding the ὴ flux:

Å Accurate determination of 

the CR-component

Å Accuracy of the ὴ-production 

models is at ~20% level 

Phase-II

Motivation for AMBER 2023-2024 runs

New measurements needed to determine the 

ὴ -production from cosmic-ray collisions accurately

https://lhc-commissioning.web.cern.ch/schedule/images/2024/Complex-Long-Term-June24.png
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? ?

CERN Accelerator Complex schedule to 2041

LS-3 LS-4 LS-5

COMPASS++/AMBER
proposal 

D. Giordano at ICHEP-2024

Drell-Yan Phase-II

https://lhc-commissioning.web.cern.ch/schedule/images/2024/Complex-Long-Term-June24.png
https://home.cern/news/news/physics/amber-releases-its-first-results
https://indico.cern.ch/event/1291157/contributions/5879769/
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? ?

CERN Accelerator Complex schedule to 2041

LS-3 LS-4 LS-5

Ch. Dreisbach ï CERN-THESIS-2022-286
The proton-radius puzzle

Å Discrepancies between the charge-

radius of the proton extracted from:

Å Electron-proton scattering

Å Hydrogen spectroscopy

Å Muonic-hydrogen spectroscopy

AMBER PRM

Å Elastic muon-proton scattering 

Å 100 GeV/c muon beam

Å Active-target Hydrogen TPC for 

proton detection

COMPASS++/AMBER
proposal 

Drell-Yan Phase-II

https://lhc-commissioning.web.cern.ch/schedule/images/2024/Complex-Long-Term-June24.png
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? ?

CERN Accelerator Complex schedule to 2041

LS-3 LS-4 LS-5

The proton-radius puzzle

Å Discrepancies between the charge-

radius of the proton extracted from:

Å Electron-proton scattering

Å Hydrogen spectroscopy

Å Muonic-hydrogen spectroscopy

AMBER PRM

Å Elastic muon-proton scattering 

Å 100 GeV/c muon beam

Å Active-target Hydrogen TPC for 

proton detection

Phase II ï meson radii measurements

COMPASS++/AMBER
proposal 

Contradicting form-factor shapes for: 

A1 (Mainz) measurements (PRL 105 242001 (2010) and 

new Prad (JLab) measurement (Nature 575, 147-150 (2019))

Drell-Yan Phase-II

Ch. Dreisbach ï CERN-THESIS-2022-286

https://lhc-commissioning.web.cern.ch/schedule/images/2024/Complex-Long-Term-June24.png


19 August 2024

AMBER measurements 2023-2024: Drell-Yan

B. Parsamyan
Phase I Phase IIPilot run

12

? ?

CERN Accelerator Complex schedule to 2041

LS-3 LS-4 LS-5

COMPASS++/AMBER
proposal 

Drell-Yan

Drell-Yan Phase-II (Drell-Yan)

Hadron mass budget

PDG

Mp å 938.3 MeV/c2; M(όόὨ) å 9.4 MeV/c2 

M +́ å 139.6 MeV/c2; M(όὨ) å 7.1 MeV/c2

MK+ å 493.7 MeV/c2; M(όί) å 97.3 MeV/c2

ˊÑ, KÑ induced dimuon production: 

Drell -Yan, J/ɣ (and ɣ')

Å Study of pion and kaon PDFs

ÅCrucial input for the study of the 

Emergent Hadron Mass (EHM)

ÅPossibility to collect unique 

balanced ˊ+/ī́ induced DY data

ÅMeasurement of ɚ, ɛ and ɜ (DY, J/ɣ)

ÅJ/ɣ production mechanisms (ήήȟὫὫ)
ÅCarbon and tungsten targets

ÅImproved vertex/mass resolution

ÅUpdated setup, new TL DAQ
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see Craig Robertsô talk

https://lhc-commissioning.web.cern.ch/schedule/images/2024/Complex-Long-Term-June24.png
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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 ɛ 
Ñ 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)


