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The COMPASS Experiment
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Collaboration: 249 members
22 institutes: Prague, Saclay, Bonn, Freiburg,
Mainz, München, Calcutta, Tel Aviv, Turin,
Trieste, Yamagata, Warshaw,Lisbon, Dubna,
Moscow, Tomsk, CERN, Taiwan, Illinois

COMPASS II program

2012 Primakoff {π/K}γ
2014/15 Drell-Yan
2016/17 DVCS / SIDIS



The Physics Case: Exploring QCD
with a multi-purpose setup

Deep-inelastic muon scattering
with longitudinal and transverse target polarisation
Mainz, Bonn, Freiburg
High-energy hadron scattering
at low and intermediate excitation energies München, Bonn
Primakoff reactions: π± polarisability, chiral dynamics München
(First) Polarised Drell-Yan Bonn
Exclusive muon-induced processes Freiburg, Bonn, Mainz

I deeply-virtual Compton scattering
I hard exclusive meson production
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Results on gp
1 and gd

1
longitudinal spin-dependent structure functions
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first moment Γ1: verification of Bjorken sum rule (94% in cov. range)
NLO QCD fit→ polarised parton distributions, 0.26 < ∆Σ|Q2=3 < 0.36
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Meson spectroscopy: 3π final state
arXiv:1509.00992

⇒

46 million exclusive 3π events
partial-wave fit with 88 waves in narrow 3π-mass slices
mass dependence fitted for 14 waves ∼ 75 000 data points
(including interference terms)
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Example: 0−+0+f0(980)πS wave

π(1800) previously observed to decay in f0(980)π and f0(1500)π
→ “fixed f0 isobars” assumed in the fit
new analysis method: this assumption can be tested!

Jan Friedrich (TU Munich) COMPASS 2 December 2016 6 / 12



De’isobar’ing of π(1800)

→ 2π-isobar parameters can be extracted from the 3π final states (ongoing)
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Results on 3π resonances

new: parameters of 11 resonances

main known resonances
reproduced
all resonance parameters
determined in one single fit
new signal: a1(1420)

three π2 states needed
(broad) exotic 1−+ signal

+−0 ++1 +−1 ++2 +−2 ++4
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Polarised Drell-Yan 2015
Sivers asymmetry - news about sign question expected soon

←Bonn SIDIS single-polarised DY
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DVCS: Transverse Nucleon Imaging

~µ±p → µ± p γTransverseNucleonImagingatCOMPASS
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< r2⊥(xB) >≈2𝐁(𝐱𝐁) r⊥→ distancebetweenstruckand
spectator partons

BeamChargeandSpinSUM:

𝐒𝐂𝐒,𝐔 ≡ 𝐝𝝈(𝝁+←) +𝐝𝝈(𝝁−→) ∝ 𝐝𝝈𝐁𝐇 +𝐝𝝈𝐃𝐕𝐂𝐒𝐮𝐧𝐩𝐨𝐥 +𝐊𝐬𝐈𝐧𝐭𝟏 sin𝝓

→ 𝐝𝝈𝐃𝐕𝐂𝐒/𝐝|𝐭| ∼ 𝐞𝐱𝐩(−𝐁|𝐭|)

IntroductontoGPDs

A.Ferrero(CEA-Saclay/IRFU/SPhN)OnbehalfoftheCOMPASSCollaboratonExclusivesingle-photonmuoproductonatCOMPASS 6/21

“GPDsarenon-perturbatve

hardexclusive

CORRELATIONS
long. mom. 𝐱

”nucleontomography”:

𝐝𝝈𝐃𝐕𝐂𝐒

< r2
⊥(xB) >≈ 2 xB)

r⊥: distancebetweenthestruckpartonandthespectators

P P’P

H, E, . . .

q q ’

t

𝛾,
𝜌
0 ,𝜌

+ ,𝜔
,𝜙

…

Definit onof variables:

q:

x:

𝜉 : long. mom. difference≃ xB/ (2−xB)

t: four-momentumtransfer
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Transverse Shape of the Proton
Data taken in 2012
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November 2016:
long run part 1 just finished
new DAQ München
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Conclusions
diverse, exciting, long-range physics program

Inclusive and Semi-inclusive DIS
Meson Spectroscopy

I 2008 and 2009: 3π resonances studies
with unprecedented precision

I > 2018 dedicated future Kaon programme
with RF-separated beam (?)

Chiral Dynamics
I 2012 Primakoff run → high-precision απ, βπ

Polarised Drell-Yan
I 2015: successful beam time
I 2018 proposed followup

Generalized Parton Distributions
I 2016 and 2017 → GPD H ongoing
I > 2018 polarised target (?) → GPD E

some of the new COMPASS entries
in the RPP2016 edition

(?) March 2016: COMPASS “BEYOND 2020” Workshop
https://indico.cern.ch/event/502879/

March 2017: IWHSS workshop in Cortona (Toscany)
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Thank you for your attention!
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Backup
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