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Modern hadronic structure

A Hadronic structure through Deep Inelastic
Scattering (1950s) : nucleons made of quarks an
gluons

A Spin crisis : spin of nucleon not simply spin of
valence quarks

A Nucleon is a dynamic system, raises many
guestions
I Mass repartition

I Motion of quarksand gluons inside nucleons : quark
orbital momentum



New formalisnand measurements

A GPDs : exclusive reactions ( DVCS, DVMP )

I Generalization of concept of parton distributions
and form factor

A TMDs : seminclusive reactions
I TransverdMlomentum Distributionsn Nucleon

A Jly atthreshold gives access to gluons

A Formfactorsand DISmeasurements also
contributes to GPDs ( limit cases )



DVCS Kinematic
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Angle between hadronic and
leptonic plane
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SIDIS kinematic
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Kinematical coverage
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COMPASS EXperlment
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- Versatlle facility with hadron (1ti Ki F...) & Iepton
(polarlzed pi) beam; of energy ~206 GeV‘ SSTen

COmmon
Muon and
Proton
Apparatus for
Structure and
Spectroscopy

Aveiro, Portugal IWHSS 2049une,2019
https://indico.cern.ch/event/784271/
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https://indico.cern.ch/event/784271/

COMPASS: Spectrometer

o u* Beam (SIDIS)
e 160 GeV
e SLiD(d) H,
o 7w~ Beam ( )
e 190 GeV

o Spectrometer NIM A577 (2007), NIM A779 (2015)
e Two stages
each with HCalorimeter and p-filter
e RICH: in stage 1
e ECalorimeters(0,1,2)
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Compass DVCS

DVCS: unp=2 pu py

u* & u~ beams with
opposite polarisation
About + 80% polarisation
Momentum: 160 GeV/c
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CAMERA & &
LH, target . ‘ .

ECALL Two-stage, large angle, and wide momentum range
spectrometer. PID including hadron absorbers, RICH,

HCALs, ECALs, and muon filters.
* NIM A 577 {2007) & NIM A 779 (2015) 69
ECALO
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DVCS

DVCS: pnp=> pn py

LL -
ments:
»2.5m LH2 target S—— b T
» pilot run with 4-week data taking
»4m ToF Barrel CAMERA * 2016-17 dedicated run. 2 x 6 months.

»ECALO

v -

CAMERA i

L=4m @=2m ECALO: 2x2 m2

24 inner & outer = & <) Shashlyk modules + MAPD readout
scintillators separated by about 1m one module is made of 9 cells (4x4 cm?)
1 GHz SADC readout, 330ps ToF resolution =194 modules or 1746 cells
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Compass DVCS

JCAMERA ,fe'coil‘proton detector
 surrounding the 2:5m long LH2 target

e "-

L DVCS:pp> p'p

-

+ SIDIS on unpolarized protons
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