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Outline

ÅThe COMPASS Experiment

ÅDeeply Virtual Compton Scattering (DVCS)

ÅHard Exclusive Meson Production (HEMP)

ÅSummary and Outlook

2



LHC

SPS

COMPASS

3

COMPASSExperiment

COmmon
Muon and 
Proton
Apparatusfor
Structure and 
Spectroscopy

Versatile facility with hadron (p°, K°Σ Ǉ Χύ & lepton 
(polarizedm°) beamsof energy~200 GeV

M2

~220 physicists from 25 Institutes of 13 Countries



4

COMPASSSetupfor Hard ExclusiveMeasurements

Two-stage, large angle, and wide momentumrange 
spectrometer. PID includinghadron absorbers, RICH, 
HCALs, ECALs, and muon filters.
×NIM A 577 (2007) & NIM A 779 (2015) 69 

CAMERA& 
LH2 target

~60m
ü ‘ Ǫ‘ beamswith

opposite polarisation
ü !ὦέόὸψπϷpolarisation
ü Momentum: 160 GeV/c

Å2012 pilot run with 4-week data taking
Å2016-17 dedicatedrun. 2 x 6 months.
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COMPASSCoveragefor DVCS
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DVCS

DVCS: ■ ▬ᴼ■ ▬ ♬

To experimentallyaccessthe information about  
GeneralizedParton Distributions (GPDs), DVCS is
regardedas the golden channeland its
interferencewith the well-knownBH process 
givesaccessto more info.

The variables measuredin the experiment:

Eǎ, Q
2, xBj~2x/(1+x),

t (or qg*g)  and f(ǎǎô plane/gg* plane)
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DVCS

ü The GPDsdependon the followingvariables:

x: averagelongitudinal momentumfrac.

‚: longitudinal momentumdiff.

t: four momentumtransfer
(correlatedto b

Ṷ
via Fourier transform)

Q2: virtuality of ‎*

Sensible to 4 GPDs, at COMPASS with smallxB

Ą focuseson H

H =᷿ Ὠὼ
H(ὼȟ‚ȟὸ)

ὼ ‚ Ὥ‐
= P᷿ Ὠὼ

H(ὼȟ‚ȟὸ)

ὼ ‚
ὭʌH(ὼ= ‚ȟ‚ȟὸ)

ReH (‚ȟὸ) = P ᷿ + d(t)
Im H (ὼȟὸ) 

ὼ ‚
Ὠὼ

t, ‚fixed

REAL part Imaginarypart
GPDCFF
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TransverseImaging andPressureDist.

H =᷿ Ὠὼ
H(ὼȟ‚ȟὸ)

ὼ ‚ Ὥ‐
= P᷿ Ὠὼ

H(ὼȟ‚ȟὸ)

ὼ ‚
ὭʌH(ὼ= ‚ȟ‚ȟὸ)

ReH (‚ȟὸ) = P ᷿ + d(t)
Im H (ὼȟὸ) 

ὼ ‚
Ὠὼ

t, ‚fixed

CFF REAL part Imaginarypart
GPD

seaquarks 
and gluons

Pion 
cloud

Valence 
quarks

x = 0.01 x = 0.1 x = 0.3

Ṷ
b

V. D. Burkert, L. Elouadrhiri, F. X. Girod
Nature 557, 396-399(2018)

Pressure Distribution
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Extraction of DVCSEvents- 2012data
IncreasingxBj

SCS, U(‰) ḳὨ„‘ᴺ +Ὠ„‘ᴼ =  2[ Ὠ„ + Ὠ„ + Im I ]
=  2[ Ὠ„ + ὧ + ὧ ÃÏÓ‰+ ὧ ÃÏÓ‰+ ίÓÉÎ‰+ίÓÉÎς‰]

�� 4 (Im H )2

smallxBj

c0
DVCS

model dependent 

ü Beam charge-spin sum


