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GPDs&TMDs3Dreductionsof the Wignerfunctions @
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The 12GeV upgrade @
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Upgradedhalls@12GeV
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Deeply-Virtual ComptonScattering& GPDknowledge

DVCS data in thealenceregion

HallA: unpolarizedandbeampolarized
crosssection
HallB:beamspinasymmetries
longitudinallypolarizedtarget spin
asymmetries

HERMESeamcharge beamspin and
target-spinasymmetries

Wanted

1. moreobservables

2. more precise data

3. largerphasespacecoverage
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Deeply-Virtual Compton Scattering@ t&eVJLab @

Twoprocessesontributeto the same mh  final
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HallA@12GeV E1206-114 ab
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HallB@12GeV HighstatisticsBSA- E1206-119 @
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LongitudinalTargetSpinAsymmetry E1206-119 @
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Quarkorbital angularmomentum & GPDyr @
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SemtinclusiveDIS@JLatvith 12 GeV
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Collins@JLab12: Hall (neutron) & HallB (proton) @
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Sivers@JLabl12: H&l (heutron) & HallB (proton)
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== spinorbit corr. for pions@HaHB ¢ E1206-112 @
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Spinorbit correlationsfor kaons@HalB ¢ E1209-008
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Transversitythrough di-hadron ¢ HalFB&HallA (SoLID @
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Impact ofJLabdata on thevalenceregion
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Highertwist PDFE1206-112B

Proposal jussubmittedto PAC42
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Summary&Conclusions @

JLab@1Z5eVwill perform high-precisionmeasurementsn the valence
regionfor both TMDs&GPDs

Byanalyzingall the target/lbeampolarizationcombinationson both neutron
and proton target, andthanksto agoodhadronidentification, ahugeamount
of asymmetrieswill be extractedand theflavour separationwil be performed

Many modulationswill be extractedin morethan one experimentalhall,
equippedwith complementaryperformingdetectors

Important impact on a widephysicscase® spinorbit correlations strange
guarkcontentin the nucleon fragmentation GPDsn the valenceregion

JLahl2-GeVoperationswill start infew monthd
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PhysicProgram@HaiBin the 12GeV era

!
C

Proposal Physics Contact Rating Days Group New equipment | Energy Run Group Target
E12-06-108 Hard ex clusive electro-production of 9 n Stoler B 80 RICH (1 sector) liquid
. : ) ‘ Forward tagger H,
E12-06-112 Proton’s quark dynamics in SIDIS pion production Avakian A 60
E12-06-119 Deeply Virtual Compton Scattering Sabatie A 80 5
E12-09-003 Ex citation of nucleon resonances at high Q2 Gothe B+ 40
1" F. Sabatié
E12-11-005 Hadron spectroscopy with forward tagger Battaglieri A- 19 139
E12-12-001 Timelike Compton Scatt. & J/w production in ete- Nadel-Turonski A- 120
E12-12-007 Exclusive ¢ meson electroproduction with CLAS12 Stoler, Weiss B+ 60
PR12-12-008 Photoproduction of the very strangest baryon Guo 80
E12-07-104 Neutron magnetic form factor Gilfoyle A- 30 Neutron liquid
i i - detector D, target
PR12-11-109 (a) Dihadron DIS production Avakian - - 90 RICH (1 sector) 1 B
E12-09-007a Study of partonic distributions in SIDIS kaon production Hafidi A- 56 ogNaig0ce g
E12-09-008 Boer-Mulders asymmetry in K SIDIS w/ H and D targets Contalbrigo A- TBA
E12-11-003 DVCS on neutron target Niccolai A 90
E12-06-109 Longitudinal Spin Structure of the Nucleon Kuhn A 80 Polarized target NH,
- - ] RICH (1 sector) ND,
E12-06- 119(b) DVCS on longitudinally polarized proton target Sabatie A 120 Forward tagger
E12-07-107 Spin-Orbit Correl. with Longitudinally polarized target Avakian A- 103 170 1 =
PR12-11-109 (b) Dihadron studies on long. polarized target Avakian - - S. Kuhn
E12-09-007(b) Study of partonic distributions using SIDIS K production Hafidi A- 10
E12-09-009 Spin-Orbit correlations in K production w/ pol. targets Avakian B+ 103
E12-06-106 Color transparency in exclusive vector meson production Hafidi B+ 60 60 11 D Nuclear
E12-06-117 Quark propagation and hadron formation Brooks A- 60 60 11 E Nuclear
E12-10-102 Free Neutron structure at large x Bueltman A 40 40 Radial TPC 11 F Gas D,
TOTAL approved run time (PAC days) 1491 559
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=_ Q=d4for pionson proton@HaltB ¢ E1207-107
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=_Q=dJfor pionson 3 g@HaltA (SoLID¢ E1211-007
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=_Jfor kaons@HakB - E1209-009 @
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Semtinclusive DIS andranverseMomentum PDFs @

Duringthe 6-GeV eralLalprovideda large
amountof data on theunpolarizedand N/q U L T
longitudinally-polarizedmodulations

u | Q
bat 12 GeVthe use of golarizedtarget will - 3
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sector .
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Observablesaccessiblehrough 2h SingleSpinAsymmetries @

Alongitudinally polarizedbeamscatteringoff anunpolarized longitudinally-polarizedtarget will allow
to accesghe highertwist PDFCQ(@ and™Q  that appears coupled to the Interference Fragmentation

FunctionO .0 &0 areindeedproportionalto the StructureFunctions
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BeamSpinAsymmetrieson 5

Thetwo analyseperformedon CLAS oi© and0 O
showconsistentresults

TheBeamSpinAsymmetrieextractedthroughthese
data setshavebeenbinnedin ¢ i

Y, © @0 "A)'O i 'Qk

C Unpolarizeds
target

O Significantlynon-zeroasymmetries

O Goodagreementamongthe two
datasets

O no alteration from nuclear
background or=y

Transversity2014¢ Jun 9h- 131 2014.
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TargetSpinAsymmetryond 5

O Significantlynon-zeroasymmetries

O further modulationsunder investigation
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Other di-hadron observables @

Unpolarizederms © "Q @O &ho &« D

Fyur = zfi(z) Di(z,cos 0, My), (leadingtwist) andO afd é«i D  (highektwist)
Fyur =0, 1. "Qw iswell-known
cosd R|sinf 1 7 o
Fi5or = a' | 0 ff" z) D3z, cos 8, My), 2. gooddescriptionof detectoracceptanceand
' efficiencess needed
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Fy, =0, 0 numerator (crosssectiondifferenceg ©
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|R|siné 1 1. "Q w iswell-known
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Fiptn = -
2. gooddescriptionof detectoracceptanceand
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HallC@12GeV E1213-010

Q? vs x5 coverage in Hall C
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Loww extensionthanksto
sweepingmagnet

{ KI RSR
w ¢O0Qw
Physicalegionaccessiblavith a max
beamenergyO p POQ w

I NB | redibn NB &

Q? vs x; coverage in Halls A and C

[Hall C 11 GeV
[Hall C 8.8 GeV /
'Hall A 6.6 GeV /
-Hall A5.75)

(GeV?)
0

2
Q_\.
(=]

rHall C 6.6 GeV

o]

05 06 0.7 08 0.9

e @Ob] 2



http://www.lnf.infn.it/

Scaling@Halh at 6 GeV

F\Hy, #8(F +F)H, -KFE,

FiH #5(F +FOH -KFE
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HalFB@12GeV =_ jon apolarizedproton ¢ PR1212-010

0 providesaccesgo the GPDM O sensible to the) -quark contribution to the proton spin
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HallB@12GeV DVCS on theeutron ¢ PR1211-003 ab
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DeeplyVirtual Z s Production¢ PR1206-108

W
"Soft" "Hard"
Regge phenom. QCD factorization
g ~~~AH ()
i R < >
R R (,pp‘ LA
2 GeV | e s
Resonances E
P A
0 T _
0 mg -
1. explorethe transitionfrom hadronic
to partonicregime
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