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Elastic scattering
Nucleon Form Factors
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"The best fit in this figure indicates an rms
radius close to 0.74 4+ 0.24 x 10~ '3 cm.’
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Elastic scattering
Nucleon Form Factors
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Deep Inelastic Scattering
Parton Distributions
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Optical theorem :
The total cross section is given by

the imaginary part of the forward amplitude
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Deep Inelastic Scattering
Parton Distributions

27.6 GeV lepton colliding with 820 GeV proton, [ £ ~ 180.6 fb -1
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Deep Inelastic Scattering
Parton Distributions
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Deep Exclusive Processes
Generalized Parton Distributions
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Observables sensitivities to GPD
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Only a global analysis of all observables can disentangle GPDs

Compton@12GeV

F.-X. Girod

ibxperimental Hall B

6 GeV
Hall-A
Hall-B

12 GeV
Hall-A 11 GeV
CLAS12

GPD extraction
procedures
Local fits of CFFs
Global fits of GPDs
Hybrid fits of GPDs

Conclusion



Interplay between spin and flavor decompositions compron@Tagey
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Physical content of GPDs :
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Momentum distributions in the transverse plane
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u and d quarks have opposite orbital motions in a transversly polarized proton



Physical content of GPDs : Compton@12GeV

Energy-momentum tensor of g flavored quarks FX. Girod
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Unified view of hadron structure
Wigner Distributions

FFs, PDFs, GPDs, TMDs, inflation of acronyms all related to the same Wigner distribution

. ® Most general one-parton
» GPD(z,A) density matrix

® Not known how to measure
® Provides a unifying

FR(A) description
® Constraints for model building
—— A=0
->- [dz
[ &%k,

Unified framework for GPDs and TMDs within a 3Q LC picture of the nucleon
C. Lorcé et al, arXiv:1102.4704, JHEP 1105:041,2011
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Overview of the nucleon structure Compton@12GeV
Unpolarized quark in unpolarized nucleon F-X. Girod
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Quadrupole deformation of transverse position for quarks at large transverse momentum
Intuitive from a semi-classical picture of confinement

C. Lorcé et al, arXiv:1106.0139
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6 GeV dedicated experiments
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Hall-A E00-110, Scaling tests of opycs, Fi7t+£Guft — Fojtye + -
C. Muioz et al., Phys. Rev. Lett. 97 (2006) 262002

Ep =5.75GeV, Pp = 75.3%, £L = 10 x 10 cm~2s~', [dt£ = 13294 b~ (3.26 C)

e LH2 target

Beam ~5§
P\

Electromagnetic
calorimeter

Plastic scintillator array

100-channel scintillator array

132-block PbF; electromagnetic calorimeter

Kin K (GeV/c) 0. (°) Q (GeV?) Tny 0, (°) W (GeV) B, (GeV)
1 3.53 15.6 1.5 0.36 —-22.3 1.9 2.14
2 2.94 19.3 1.9 0.36 —18.3 2.0 273
3 2.34 238 2.3 0.36 —14.8 22 3.33
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Hall-A E00-110, Scaling tests of opycs, Fi7 + ¢GuH - F2
C. Muioz et al., Phys. Rev. Lett. 97 (2006) 262002
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Hall-A E00-110, Scaling tests of opycs, Fit + ¢GuH — Fo L€ + - -

C. Muioz et al., Phys. Rev. Lett. 97 (2006) 262002
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Hall-A E03-106, DVCS off the Neutron, r,7 + cGuH — Fo—L 6 + - -- R
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M. Mazouz et al., Phys. Rev. Lett. 99 (2007) 242501
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Hall-B E01-113, DVCS BSA, F\7 + ¢Gy¥i — Folp € + - - Compton@12Gev
Solenoid and calorimeter F-X. Girod
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Hall-B E01-11 3, DVCS BSA, FiH +EGyH — Fo-L e+ Compton@12GeV

M2 .
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Hall-B E01-113,

DVCS BSA, Fi# + ¢Gufi — oty 4 -

am2

FXG et al., Phys. Rev. Lett. 100 (2008) 162002
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Hall-B EO01-113, opycs, Fit + ¢GuH — Fa iz + - -
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Hall-B E01-113, opvcs; Fit + £GuTt — Fagip € +-
Preliminary
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Hall-A E12-06-114, opycs, Fi7 + £Gui — o Ly

Upagraded equipment has already run (E07-007) and is ready to take beam
“Rosenbluth” separation of inteference and DVCS squared

\ DVCS measurements in Hall A/JLab |
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Hall-A E12-06-114, opvcs, FiH + GyH — Fa—Ly & + - -

am2

Upagraded equipment has already run (E07-007) and is ready to take beam
“Rosenbluth” separation of inteference and DVCS squared

Luminosity: from 4 -1037 to 1-10%8 Hz/cm? ‘

E,= 8.8 GeV, Q2= 4.8 GeV?2, Xy = 0.50

Helicity-independent cross sections (pb/GeV4)
St
3

2

° 0 a0 s
-0.22> t, >-0.38> {; >=0.47> t >=0.57> t, >-0.7> t, >~1.1 GeV
= [ e - -
073
osff
025
028
05

075

L L B

¢ degree

-1k L
0 180 360

Helicity-dependent cross sections (pb/GeV4)

Beamtime request (days)

3.0 3
4.0 2
4.6 1
3.1
4.8
6.3

SR N S|

72
Sl iz
6.0 16
7.7 13
9.0 20

Total: 88 + 12 (overhead) = 100 days

Statistical uncertainty: from 3 % to 5 %

Systematic uncertainty: 4 %
= 2.5% acceptance
= 3% 7 contamination
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CLAS12 (11 GeV) Compton@12GeV
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Model independent extraction

Using only A,y and Ay, with sensitivity to 7/ and

s

CFFs varied within VGG model range
Independence on Q2

F(t) more flat than H(t)

Stable results

Large uncertainties
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Hybrid fits of GPDs

CLAS12 pseudo-data sample in :
Q@ 02<x3<05 , 2<Q?<5GeV?
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Nucleon structure for hadron-hadron colliders

transverse size in
soft interactions

[ .; quarks/gluons
{ with x > 102

® Multiple hard processes in pp indicate
substantial correlations
CDF 3 jet + ~y consistent with p ~ 0.3 fm
Forward dipion production at RHIC
Crucial at LHC

b Very hard to tune MC generators (many
) parameters)
generic . f ® Also underlying event physics

hard Py P B
process o b g

M e 7) _

by " x I by

P

"central"
C. Weiss, L. Frankfurt, M. Strikman, Ann.Rev.Nucl.Part.Sci. 55 (2005) 403-465
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® Unified framework for nucleon tomography ::::
® First dedicated results on Compton Scattering 12 GeV
® Essential component of a long range plan to extract GPDs 2“:‘}'\;‘2 Gev
® |nterplay between spin and flavor decompositions requires also other reactions R
® Also crucial for QCD backgrounds at LHC and beyond procedures
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