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Some open questions on hadronic structure

e Can we describe nucleons in terms of their constituents?
e Where does the spin of the nucleon come from?
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Structure of the nucleon 50 years ago
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5 Dimensional Structure of the nucleon

Wigner distributions \
e R Jransverse momentum
p(x,br,kr)
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Nucleon “distributions”

Wigner distributions

polarization
observables

Impact parameter

/ bk \

TMD transverse- |g|p|S distributions (x,br)

2d Fourier

transform b

» H(x,£=0,A1)

momentum
distributions (x,Kr) PDF parton

\distribution

functions (x)
DIS - DIHADRON
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FF Form integral over x

Factors (ET)

<

GPD Generalized
parton
distributions
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DVCS - DVMP

CIPANP 2015, Vail, O, May 19 GPDS: fully-correlated quark distributions in Fairfield

both coordinate and momentum space
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Deeply Virtual Compton Scattering and GPDs
€p % 6}?’7 e x longitudinal quark

momentum fraction
1+ Q2 e 2¢longitudinal

f — 2 et momentum transfer to the
B B Q2 y struck quark
t=(p— " é/ - e t momentum transfer to
the nucleon
GPDs .

t

Large Q?, t<<Q? and fixed xg :
e factorization
e soft part: 4 GPDs at LO

Fourier transforms of QCD
non-local and non-diagonal

operator <p’\1ﬁq(0)0¢q( )|p)

GPDs “F” : H,H,E, E i

g%&ié%
F(x,f,t) N(p) /C & N(p+ A)

4 GPDs for each quark flavor

| — P
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Deeply Virtual Compton Scattering and GPDs

Average over quark helicity  Difference of quark helicity
unpolarized GPDs polarized GPDs

Hs conserve nucleon spin Es flip nucleon spin

ai - el ~|Fairfiel
CPANP 20t el co ey is2a 20 Quark helicity is conserved U%VERSTdY




Accessing GPDs via DVCS

DVCS Bethe-Heitler (BH) AJ_,-I‘PIJ
| I
2
leptonic plane

c(eN—eNy) = + +
hadronic &

O~ O O / plane

Bethe Heitler experimentally indistinguishable from DVCS
d*o
dQ2dz gdtde
¢ Cross section measurement
¢ Polarization measurements: asymmetries and cross-section

differences = o
A —

x |Tpves + Teul* = [Toves|?| + [Teul? + 1

—0 I = TDVCST§H B TBVCSTBH
ot —o~ I

x
ot +o~  [Tpves|? + [Tsul* + 1

x+ &

1
Tpves x P dx [ ! + ! ] F(le,g,t) _iW[F(gvsvt) :FF(_gvgvt)]
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GPDs sensitivity of DVCS spin observables

Compton Form Factors: 8 GPD-related quantities

! 1 1
3%6./7277/_16190 Lj_€$x+§] F(z,&,t)

SmF =7 [F(§,6,t) T F(=¢§,&:1)]

Beam Spin Asymmetry ALy

~ t . _
ALU(¢) X %m[@g(Fl + FQ)% o 4M2n¢ %m{HpaHpvgp} %m{HnyHn: gn}

Target Spin Asymmetry Au.
AUL(¢)O<§H1[@§(F1+F %85)—5(3373171"'4]\42 »)Elsin ¢ Sm{H,, Hp) Sm{Hn, Hp, En

Double Spin Asymmetry ALL

Aps (o oc?)%e[‘Fl—i—@L PR+ 4M2 B)EJ(A+Beosd)  Re{Hy, Hp} Re{Hon, Ho En)

Transverse Target Spin Asymmetry Ayt
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Overview of DVCS experiments in the world

e COMPASS

e Momentum 100-190 GeV
e p-DVCS X-sec,BSA,BCA, tTSA,ITSA,DSA

e H1 ZEUS

e p-DVCS X-sec,BCA
e HERMES

e 27 GeV beam

e p-DVCS BSA,BCA, tTSA,ITSA,DSA

e JEFFERSON LAB -
e 6GeVebeam

e Hall A high precision X-sec pDVCS

nDVCS, X-sec, AX-sec

e CLAS wide kinematic coverage pQVLC—-:
BSA, ITSA, DSA, X-sec, AX-sec

CIPANP 2015, Vail, CO, May 19-24 2015
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Hall B CLAS

DVCS at Jefferson Lab

Continuous L~1034 cm2s?
Electron Imax=200uA
Beam E,..=6 GeV
~ -5
Accelerator o¢/E 2'5| 10 o
Facility Beam Pol~80%

Hall A 2HRS ¥

L~1037 cm2s]
- 4.8 High resolutiq_gm
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CLAS: DVCS Beam Spin Asymmetry

S. Stepanyan et al., PRL 87 (2001)

04

03f /o) BSA
0.2 :

0.1:.‘

OF
-0.1F

021

-0.3 ¢

First measurement of the BSA in
exclusive electro- production of real
photons in the deeply inelastic
regime

X r E=4.3GeV
<Q-’=1.25 GeV ep=>epX

<XB>—O.19 CLAS
<-t>=0.19 GeV?

Target LH»

A=a sind+b sin 2¢
a>>b twist 2 dominance

-04 - 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 50 100 150 200 250 300 350

<« 06

¢ (deg)

BSA@Hermes

T A. Airapetian et al. Phys. Rev. Lett. 87, 182001 (2001)
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CLAS: dedicated BSA measurement

E=5.75GeV

ep>epy
CLAS+Inner Cal

Q? (GeV?)

270

! ! ! ! ! i
0.1 0.2 03 04 05 0
xn

A=a sind/(1+ cos )

180

Sensitivity to Im{H}
More data taken in 2008

CIPANP 2015, Vail, CO, May 19-24 2015
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Models

— VGG* twist 2
--VGG* twist 3and 3
- - Regge model (Laget)

Data
® eldvcs data
AHall cross-section

nCLAS@ 4GeV

*Vanderhaegen, Guichon, Guidal
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CLAS: Target spin asymmetry

S. Chen et al Phys. Rev. Lett. 97, 072002

0.4
B E=5.75GeV
ep>epy
CLAS
Target NHs
-0-4f— 1 | | First measurement of the longitudinal
P S B TSA in exclusive electro- production of
0 50 250 300 350 . . ]
Curve Degree real photons in the deeply inelastic
— fit : ) )
-- VGG twist 3 and 3 regime A=a sinp+b sin 2¢
- VGG R=0 <Q?=1.82 GeV? | |a>>b twist 2 dominance
M <xg>=0.16 Handbag dominance
o <-t>=0.31 GeV? | |confirmed @Hermes
T e R S —
o = N A% TSA@Hermes
I | | A. Airapetian et al., JHEP 1006 (2010)
s [ 1
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CLAS: polarized target DVCS dedicated run

e High statistics, improvement of a factor 10 over previous target asymmetry
measurement (S. Chen et al)

e Complete detection of the final state ->small nuclear background

e Large kinematic range

¢ Simultaneous measurement of all three Beam, Target, and Double spin
asymmetries in the same kinematic range

S

¢ ComptOn Form Factors AGbeam(p) Im %, Hall A High statistics, limited

coverage, 4 dimensional

< A (p) Im %, HERMES CLAS> High statistics and
coverage, 4 dimensional
AGbeam(n) Im &, Hall A One (Q2,xp) bin, 7 -t bins,
low statistics, high
< Au (p) Im“%,,Im %, HERMES CLAS> Low statistics integrated
Analysis work by: over 3/4 variables
Biselli Low statistics integrated
_ _ ALl Re"%, Re % HERMES > Low statistics integrate
Niccolai —Au(p) P £ over 3/4 variables
Pisano L s q
AuT Im %, Im £ HERMES ow statistics integrate
Seder () P P over 3/4 variables

CIPANP 2015, Vail, CO, May 19-24 2015 Fairfield
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CLAS:Target Spin Asymmetries for DVCS

0.08

0.18

E. Seder et al Phys. Rev. Lett.

030 -t (GeV/cy 200

0.70

|

<Q%=1.52(GeV/c)*|
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CIPANP 2015, Vail, CO, May 19-24 2015
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OyL,

CLAS:Target Spin Asymmetries for DVCS

E. Seder et al Phys. Rev. Lett. 114 (2015) 032001

A @ sin @
<Q% =197 (GeV/c)? p—
UL —

<x>=0.255 1 _|_ 6COS¢
e Agreement with Hermes & CLAS

e Qualitative agreement VGG & GK low t
e Good agreement KMM12 for t<Q?/4

<Q*> =152 (GeV/e) |
<xg>=0.179

- <Q2> =241 (GeV/c) |
0.4F <xp>=0.255

: Weaker drop in -t than Au.
03/\ >Axial charge Im#% <A is
Z?‘;‘TT -------- J more concentrated than electric

0— """ a)] charge Im# & Al

Q7331 (Ge\ 4]

04F X x> = 0.453 ol

Models
e -- VGG Vanderhaeghen, Guidal, Guichon

e .... GK Goloskokov, Kroll
e — KMM12 Kumericki, Muller, Murray
e — GGL Gonzalez, Goldstein, Liuti

Fairfield
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CLAS: Beam Spin Asymmetries for DVCS

S. Pisano et al arXiv:1501.07052 - PRD Accepted

008 0.18 030 070 t (Gewc)zz.@
o 2 5 FsQ>=152GeVieP | 1<Q>=197 Gevie?| @ Agreement with
206> = 152Gevier | 0.4F<xy>=0.179 i x> =0255
xg>=0. F »“ \,‘ 5\\“”,' '\’\
0af s i 03f, . " CLAS on H»
N ~ ) i [ - -%. *% é_llir 0 2 f+’;¢,:‘$ '\‘\ b —* ; ‘:‘,‘:‘s
ob e = “Hore T b T e | e No sensitivity to

04F amo
0.2 3

e N A 0 T *1 nuclear effects

v

o TV [ e | e Sensitivity to Im

0 g : . KXz =0345
ot S SO B el I T I &4 | e Fastdropin -t

> = ? 02Fag &5l SEE RIS
06F 222005 I ' - T 'E ;
04 * 0.1F RES . 1 ® Good agreement
R | KMM12 but t<Q?/4
04F ;
0.6 - <Q*> =331 (GeV/cy g
oof O e data e Good agreement GL
02p B S B in some bins

E ' ? --- GK
ook 1 A
ok O.1F ~- GGL e VGG & GK
008 Op CLAS A, on H, )
‘ ‘ - overestimate

— fit to data 0 0.5 1 1.5

- -vaG -t (GeV/c)*

----- KMM

angd R / === .
R T e e A _ (GrLu)sin ¢
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CIPANP 2015, Vail, CO, May 19-24 2015 Fairfield
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CLAS: Double Spin Asymmetries for DVCS

S. Pisano et al Phys. Rev. D.91 052014 ¢ Constaniggli
_t(GeV/C)ZZO domlnated by BH

2 Zpee [ @gev| e cos¢ term small
*-1 and dominated by
U
H - | BH
’ =1 * Agreement with

[ <Q> =241 (GeV/cy <Q> =26 (GeV/c)
0.8 <xg>=0.255

0.08 0.18 0.30 0.70

<Q% =1.52(GeV/c)?
0 <xyp>=0:179

i,

1+

< LS e u
sl s | VGG, GK, KMM
2 _ 2 [ [ \"'*'.“_':‘
b 29> =1 9TGeVier | i . 04F ' N F [ <0>=152@Geviey | <Q>=197 Geviey
T T b 0.5F <xg>=0.179 L <xp>=0255
02F F E [

st
05 [ [l
<Q*> =2.41(GeV/c)?

0 [ <xp>=0:255 - - -

[ <Q> =241 (GeV/cy <Q> =26 (GeVic)
05 ’_FXB> =0.255 o <xg>=0.345

_ {'";"*ﬁ-

<Q®>=331(GeV/e) |  _g gata

<Q% =2.60(GeV/c)?
" <xp>="0.345 -

cesttessceeenn. e

=

- data 1 <xp>=0.453 VGG
— fit to data
- -vaG Obwsrzmon KMM
----- KMM +"“‘:‘Z\~, --- GK
- BH i "é GGL
W systematics | 0.5}
. 1 1 1 1 1 1 1 1 1 BH
100 200 300 100 200 300 100 200 300 005 T IS
@ (deg) @ (deg) @ (deg) -t (GeV/c)

CIPANP 2015, Vail, CO, May 19-24 2015 Falrfleld
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CLAS: Compton Form Factors

S. Pisano et al Phys. Rev. D.91 052014

<Q*> =1.52 (GeV/c)
<kg>=0.179

- <Q> =241 (GeV/c)
[ <xp>=0.255

- <Q> =331 (GeV/c)
- <xg>=0453

02 04 06 08 1
-t (GeV?)

25

5
VT 1.5F

0.5F

“E<Q®>=1.97 (GeV/c)

2 thl? =0.255

L"l

<Q> =2.6 (GeV/cy
E | <xp>=0.345

e M. Guidal, Eur. Phys. J. A 37, 319 (2008)

e Local fitting at each experimental Q?,xg,t

e Quasi model-independent: bounding the
domains of variation of the CFFs (5xVGG)

e 8 unknowns, non linear problem, strong
correlations

—+— H,,,, fit to present data
+ |, . fit to present data
—#— H,,, fit to [13] and [15]
—é— B, fitto [13] and [15]

e Mostly sensitive to Im#

e Im% has a steeper slope than Im# - axial
charge more concentrated?

e Slope of Im# decreasing as xp increases -
fast quarks (valence) more concentrated in
the nucleon’s center, slow quarks (sea)
more spread out

e Not enough Ay, statistical precision to
extract real parts Re% Re&

Fairfield

UNIVERSITY




Hall A - cross section result (2006)

C.M. Camacho et al., PRL 97 (2006)

0.02F- {
0.01F
] — A
-0.01E ) .
o.02E- d*s (nb/GeV*)
017 3
d*s (nb/GeV?)

0.05

llllllll

e
e,

o;._.,? T e e ‘:‘““:1’\\._..
I 30 180 370 380
¢,,(deg)
— Fit
Only BH
CFF twist-2

CFF twist-2 for x-section
CFF twist-3

Non zero DVCS contributionto o

Negligible twist 3

CIPANP 2015, Vail, CO, May 19-24 2015

o and Ao

ep — epX

Q%=1.5 2.3 GeV?
<XB>=O.36
-t=0.11-0.33 GeV?

small Q range

4

N

Q? independence of CFF = scaling

5r

21

15
- - e _: 4
- IR E‘}’ 1s
T e T % .............. E %ﬁ, 'ﬁ’ ]
3 1 } 1
- - 11
F X 0 mClR), ImCYFeT) (integrated over § :/// ............ 10
FAO0 ImCF) Q?-15,1.9,23 Gev2 i giaial - . SUSSNY | 1
[ me ReclF),—Re(ChachF) a?-2.3Geva[ * I 1
Lo, Im CI(F) (VGG) :_ _:-
— Recl (VGG) : i 1
=~ —Re(CsachF) (vaG) L " 12
: [ W ¢
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14 16 1.8 2 22 24 -0.3 0.25 -0.2 -0.15
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CLAS - DVCS cross section results

H. S. Jo et al arXiv:1501.07052 - PRL submitted

. -t=0.153 GeV? -t=0.262 GeV? -t=0.447 GeV?
110 bins

Q?=1-4.6 GeV? 6 and Ao

= - s [T ey BT ey \ / \ /
xs=0.1-0.58 Adla) = 3 | Saars - & s | |

-t=0.09-0.52 GeV? SUURUBSUSBUOUUN N (-7 I =

d%c (nb/GeV*)

-
(=]
T
Ve,

7 UNIVERSITY

0.8 X=0.185
< 0.6}/
L 0.4H
~ 5 S 02
S F 3 £ 0‘2’ """"""""
AN o < 0.4
S | R .SF = -0.6
O E . E 08 . F o 3 - 1 1
P T F 0 100 200 300 100 200 300 100 200 300
o -OF ® (deg) o (deg) @ (deg)
5t ~E -t=0.204 GeV? -t=0.262 GeV? -t=0.448 GeV?
. £ L R . S of. E 107
Y72 s O SO OO A 3
E E . ; c
055 st b 0f ©
0.1 02 03 04 05 0.6 0.1 02 03 04 05 0.6 B 402
Xg Xg , , , Q@%=2.78 GeV? , , ,
-- BHonly ~ - Xz=0.335
>
VGG Vanderhaeghen, Guidal, : & 005
— . & only H, Double dist 2
Guichon £ 0
5-0.05
<
KM10 Kumerick Mueller i -0.1k A g T 5 -
’ 4 GPDS' fit JLAB HERMES' ZEUS 0 100 200 300 100 200 300 100 200 300
-- KM10a no Hall A, A=0 @ (deg) i —
o~ . .
CIPANP 2015, Vail, CO, May 19-24 2015 ross-section ‘ Falrfleld




CLAS - DVCS cross section differences

H. S. Jo ef al arXiv:1501.07052 - PRL submitted

M. Guidal, Eur. Phys. J. A 37,
319 (2008)

Local fitting at each
experimental Q?,xg,t T
Quasi model-independent:
bounding the domains of
variation of the CFFs (5xVGG)

E and E set to zero to limit free &
parameters

well-defined minimizing values
for Him and Hge

Q%=1.11 GeV? Q2=1.63 GeV? Q%=2.23 GeV?
xg=0.126 X5=0.185 x5=0.335
... A=5.30+0.95} .. A=4.98+0.56 F ___A=1.44+1.25
b,=4.2510.98 | b,=3.03+0.55 b,=1.04+3.68

0.1 02 03 0.4 05_ 0.1 02 03 04 05_ 0.1 0.2 03 0.4 05

-t (GeV?)

-t (GeV?)

¢ VGG model > fitted H;, @ the smallest values of xg
e A, b decrease with increasing xg

e b&transverse size
e A &partonic content

-t (GeV )

— VGG
- fit Ae™®t

= size and partonic content are bigger
at smaller momentum frac

IEurf 1eld
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Hall A - Recent cross section results

Defurne et al arXiv:1504.05453

candAo €p — epX
Reanalysis of data published in 2006

Q? dependence
Q?=1.5-2.3 GeV?
<xg>=0.36
-t=0.11-0.37 GeV?
5 binsint

(also xg dep.)

0.09
™. == Total .
\ == DVCS-Twist2 .
0.06 @ s Int-Twist2
5 = Int-Twist3
e — -+ Bethe-Heitler
)
@)
\
= 008~
A,
b - ~ .. N |
s : |
3 . -
| - -
0.03
0.02|— -
} e It -Twist2
5 B Int.-Twist3
> 0.01—
)
U l ..................... +
. W TN :
SOA TN
S EsL
e
]
<l % +
-0.021— 2
—t=0.32 GeV
- l l | | |
03; 60 120 180 240 - )

¢ [deg]

Ac: Dominant twist-2 C' term

CIPANP 2015, Vail, CO, May 19-24 2015

Ao: Small twist-3 C', large errors |

CFF extraction vs Q?

0: Big twist-2 Tpycs? term

o: Small twist-3 contributions

’ Q? [éZVQ]

CPVEI(F, F) Re[C* (F)] Re[C* (Fesy)]
30 R — T * i
T < .
0 T 2l Q
Q2 [ézev2] 2.4 Q2 [ézVQ] 24 1.6 1.8 Q22 [ézevz] 2.4
Sm[C* (F)] I Sm[C* (Feyr)]
i N L
- l
Ao
244 1AI6 2.424 1.4




Hall A - Recent cross section results

Defurne et al arXiv:1504.05453

- e A *® VGG better than KMS312 for o
?O'Og_ N  iios /.| * both VGG and KMS12
% osl L toa s THC! overshoot A
EOOS- I . T 27 e KM10a good for Ao
< T e KM10a underestimate o at 180
° —__| ®* TMC (twist-4 target mass, finite

. . | | | t correction) on KMS12 and
KM10a improves the

g 0.021— ==
£ /ff.-/-- ..:._\._?_"_;_.1 ) a g reement
B 0 ] --»;i.\ ' l
.E. l T RN Yo
RS I e
) SIS _
1002 N
KM10a tuned to all DVCS data but Hall A cross section
-0.04
KM12 not adapted to valence region (tuned to vector
l/\/f/ | | | | - | meson data very low xB)
0 60 120 180 240 300 360

¢ Ideg] @ Fairfield
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Hall A - Rosenbluth-like separation of DVCS

Experiment EO7-007
Data taken in 2010

Analysis underway Projected results

Analysis technique: . Rec . Re 0 0
. 3 25 F i
e Measure o and Ac @fixed xs, for 3 Q? o% D S _
. . 3 1F
bins and 2 beam energies b S sk, o
. : : as b b as b
e Extract CFF coefficients using azimuthal s s S
t(GeV?) t(GeV?)
dependence | o ) s
e Use energy dependence of the 3 * "
coefficients to separate DVCS from | E ¢ 4 ot bt {
1894 0 & s & s
Sm[CTo( Sm(CT(F)] CPVOS (0 ey 'goss I I N R R TR
Sm[C% = Sm t(GeV?) t(GeV?)
R {[C + ACIFP(F)) = Re {[CT + ACT|(F COVOS(F* F . .
! . {C]Lexpif) (e } {CDVCSET f< ! A EO00-110 extraction of phenomenological
' coefficients DVCS?+|
. . oo @ e ) e project results (different if DVCS? term is
Sm|[C (F Sm[CH (F)] m[C (F*, F)] large)

%e[CI’EXp(fEE) %e[CI(feff)] + — e[CDVCS(f*,fEH)].

CIPANP 2015, Vail, CO, May 19-24 2015 A\ Jlal2)e
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DVCS on the neutron

e We can extract GPDs for proton or neutron but we want GPDs for quark flavors
_%(H, E)u(§,€,1) =9/15[4(H, E),(§, &, 1) — (H, E)n(§, &, 1))
(H, E)a(&,8,t) = 9/15[4(H, E)n(&,€,t) — (H, E)p(&, &, )]

e H,E for both proton and neutron are needed
e E,BSA on neutron e H,TSA on neutron

e E, TTSA on proton * Hp,BSA on proton
'=> nDVCS important for flavor separation

e with Hq,Eq can extract the quark angular momentum (Ji’s sum rule)

1 1
JN:§:Jq+J9:§E+Lq+Ag+L9

1 1 [t
N / vda[H(x,€,0) + E9(z, €, 0)]
—1

‘=> information on quark orbital angular momen

CIPANP 2015, Vail, CO, May 19-24 2015
27



Hall A: DVCS neutron pe ¢/, v)x

M. Mazouz et al., PRL 99,242501 (2007)

6
3500 —=— D, data . —a— This experiment
3000 H. data - Cano & Pire calculation [34]
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2500 e o I
------ p-DVCS simulation =
c 2000 $) 6 .
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1000 2
C —_— 1]
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CLAS: DVCS neutron

e+d— e +v+n+(ps)

Work by D. Sokhan

egl-dvcs run
CLAS+IC
e NH3 95 days

Eb=6 GeV
beam pol=80%
neutron pol 30%

e ND3 33 days NON-Z€ro &

Analysis underway .
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Use NHjs to subtract nuclear background
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CLAS: DVCS on nuclei

Work by M. Hattawy

egoé run p
CLASHC+RTCP Measure of coherent and incoherent DVCS
“He target
Beam: 6GeV
Analysis underway  4He spin 0, only one GPD at twist-2 in DVCS BSA
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only stat errors al .
LT: S. Liuti and S. K. Taneja.Phys. Rev., C72:032201, 2005.

. . . GS: V. Guzey and M. Strikman. Phys. Rev., C68:015204, 2003.
Fit ALU signals: pO*SIn(¢)/(1+ pl=cos(d)) HERMES: F. Ellinghaus, R. Shanidze, and J. Volmer. AIP Conf.
Proc., 675:303-307, 2003
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H,(Re, Im)

CLAS: DVCS on nuclei (cont.)

Fit of ALU@90 vs t

Extraction of the CFF

H, vs. -t

CIPANP 2015, Vail, CO, May 19-24 2015
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Work by M. Hattawy
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Upgrade of Jefferson Lab

Beam energies: New hall o
2.2,4.4,6.6, 8.8,11
Polarization >80%

instrumentation in

the three Halls

20 cryomodules

Addjl Beam Power: 1MW
CTYOMOAQUIES  peoam Current: 90 HA
Max Energy/pass: 2.2 GeV

< C' Max Energy Hall A-B-C: 11 GeV
U Max Energy Hall D: 12 GeV

A
2 7

Fairfield
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Hall ADVCS @ 12 GeV

E12-06-114: HRS-L +PbF2 calorimeter

* Absolute cross sections Pk

e Test of scaling: Q2 dependence of s N 1 VR N,
for fixed xz E}EEHMH |

e increased kinematic coverage ot MH‘L “‘W iacie

First experiment to run after the 12 GeV upgrade <= .=t ..

L E v 1 T
¢ degree

DVCS measurements in Hall A/JLab I

V7] we<a gev?
Unphysical with E__ <11 Ge
[ ] Em=66Gev
[ ] Epu=88GeV
[] Bn=110Gev
|:| E,...= 5.75 GeV

52 0.3 0.4 0.5 0.6 07 0.8 09

L A7V
0.1

X
JLab @ 6 GeV

~ L] Ll
CIPANP 2015, Vail, CO, May 19-24 2015 Falrfleld
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CLAS12
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Forward Tagger
2.5-5 deg photons
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Q’ (GeV?)

CLAS12 DVCS experiments

CLASlZ,FT,CN D,NH3,HD|C€ Xg= 0.24 Xg= 0.36 Xg= 0.49

e Large kinematic coverage 2. ]
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Hall C DVCS @ 12 GeV

E12-13-010: HMS +PbWO4 calorimeter

e Energy separation of the DVCS cross-section

e Higher Q% measurement oh higher twist contribution
e Low xB extension

Q? vs xg coverage in Halls A and C

<12 Hall C 11 GeV

8 [Hall C 8.8 GeV "
‘e10Hall C 6.6 GeV
[ Hall A 8.8 GeV
8Hall A 6.6 GeV
-Hall A 5.75/v

N\

00 01 02 03 04 05 06 07 08 0.9
Xp
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Conclusions

e GPD are a powerful and unique tool explore the structure of the
nucleon
e GPDs are fully-correlated quark distributions in both coordinate and
momentum space -> 3D imaging
e Complex extraction from data
e 4 GPD for each quark flavor
e GPDs depend on 3 variables but only two are experimentally
accessible. Need models to map the x dependence
e Cross sections depend on integrals of GPDs
e Need extensive measurements of different observables for both
proton and neutron over a large kinematic range for a reliable
extraction of GPDs
e 6 GeV program was very successful and gave us a first look at the
structure of the nucleon
e Rich experimental program planned at Jefferson Lab@12GeV in the 3
halls'td comipleté this study in the valence region ZiFalrfleld
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Thank you for the invitation.

Next time let’s organize the conference during winter




