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The COMPASS Experiment

Collaboration: 249 members

22 institutes: Prague, Saclay, Bonn, Freiburg,
Mainz, Minchen, Calcutta, Tel Aviv, Turin,
Trieste, Yamagata, Warshaw,Lisbon, Dubna,
Moscow, Tomsk, CERN, Taiwan, lllinois

ECAL1

@ 2012 Primakoff {n/K}~
@ 2014/15 Drell-Yan
@ 2016/17 DVCS / SIDIS
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rj 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 Miinchen, Bonn
@ Primakoff reactions: 7* polarisability, chiral dynamics Miinchen
@ (First) Polarised Drell-Yan Bonn
@ Exclusive muon-induced processes Freiburg, Bonn, Mainz

» deeply-virtual Compton scattering
» hard exclusive meson production
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™ Results on g} and of

longitudinal spin-dependent structure functions
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@ first moment I'y: verification of Bjorken sum rule (94% in cov. range)
@ NLO QCD fit — polarised parton distributions, 0.26 < AY|g_3 < 0.36
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F” ™ Meson spectroscopy: 3= final state
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@ 46 million exclusive 37 events
@ partial-wave fit with 88 waves in narrow 37-mass slices

@ mass dependence fitted for 14 waves ~ 75000 data points
(including interference terms)
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[] Example: 0-t0"£(980)7S wave

Intensity / (20 MeV/c?)

1007 p = xa np (COMPASS 2008)
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@ 7(1800) previously observed to decay in f,(980)7 and f(1500)x
— “fixed fy isobars” assumed in the fit

@ new analysis method: this assumption can be tested!
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¥ ™ De'isobaring of 7(1800)
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@ Coupling of 71(1800) to f,(980)m and f,(1500) decay modes J

— 2m-isobar parameters can be extracted from the 3r final states (ongoing)
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FW Results on 37 resonances

new: parameters of 11 resonances

@ main known resonances
reproduced

@ all resonance parameters
determined in one single fit

@ new signal: a;(1420)
@ three » states needed
@ (broad) exotic 1~ signal
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Sivers asymmetry - news about sign question expected soon

E’"‘i Polarised Drell-Yan 2015
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¥~ ¥ DVCS: Transverse Nucleon Imaging
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rﬂ; Transverse Shape of the Proton

Data taken in 2012
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FW Conclusions

diverse, exciting, long-range physics program

@ Inclusive and Semi-inclusive DIS
+ 16UPy = 17(07)
@ Meson Spectroscopy s roLmaLTY
» 2008 and 2009: 37 resonances studies See HOLSTER 14 aves] oo bk sl
with unprecedented precision P el T er=l
» > 2018 dedicated future Kaon programme ettt i o = o !
with RF-separated beam (x) 150P6) - 1t
° Chiral Dynamics OMITTED FROM SUMMARY TABLE
21(1420) MASS
» 2012 Primakoff run — high-precision o, 8- e et ont
° Polarised Dre"_Yan 1Using the isobar model and partial-wave analysis with 88 waves. 1
» 2015: successful beam time some of ihe new COMPASS enries

» 2018 proposed followup
@ Generalized Parton Distributions

» 2016 and 2017 — GPD H ongoing
» > 2018 polarised target (x) — GPD E

() March 2016: COMPASS “BEYOND 2020” Workshop
https://indico.cern.ch/event/502879/
March 2017: IWHSS workshop in Cortona (Toscany)
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P~ Thank you for your attention!
-
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"™ Backup
Ak d
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Is Peak in 177 0" £,(980) 7P Wave a Model Artifact?

Novel analysis method (inspired by E791 analysis, PRD 73 (2006) 032204) |

® Replace J'C = 0" isobar parametrizations by piece-wise
constant amplitudes in m+ - bins
@ Extract m3, dependence of 0" isobar amplitude from data
e Drastic reduction of model bias

o Caveat: significant increase in number of fit parameters

@ Result: the 4, (1420) signal is indep. on the f;(980) description
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