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Unified View of Nucleon Structure
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Extraction of GPD’s

Cleanest process: Deeply Virtual Compton Scattering

A=Gro = 35 c=Xp/(2-Xp)

Polarized beam, unpolarized target:

Aoy~ SinG{F H+ & (F+F,)H+KF,EYdd

Unpolarized beam, longitudinal target:

Aoy~ SINGSFLH+ & (Fy+Fp)(H+ € /(1+ £ )E)}do

Unpolarized beam, transverse target:

AGyr~ Sind{K(F,/1 — F,E)}do

hard vertices
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DVCS beam asymmetry at 12 GeV CLAS172

xg=0.36 JLab Hall A
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High luminosity and large AT
acceptance allows wide coverage Wopdtm) 1|
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SIDIS Electroproduction of Pions

« Separate Sivers and Collins effects

Previous data from
HERMES,COMPASS

target angle
 New landscape of TMD
distributions

Access to orbital angular
momentum

hadron angle

- Sivers angle, effect in distribution function: (¢,-¢.)
angle, effect in fragmentation function: (¢,+¢,)
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SoLID Transversity Projected Data

- Total 1400 bins in x, Q?, P; and z for 11/8.8 GeV beam.

« zranges from 0.3 ~ 0.7, only one z and Q? bin of 11/8.8 GeV is shown
here. 1 projections are shown, similar to the 1.
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Quark Angular Momentum

]q=—f Ydxx [Hi(x,&,6) + E4(x,&,0)] = A9 /2 + L4
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Parity Violating Electron Scattering
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Into the “sea”: EIC

* An EIC aims to study gluon dominated « With 12 GeV we study mostly

matter. the valence quark component
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The Electron Ion Collider:

The EIC Soence case: 3 report on the joint BNL/INT /JLab program

Gluons and the quark sea at high energies

distributions, polanzation, tomography

A Next QCD Frontier

Understanding the Glue that Binds us all

A

Hadrons and Nuclei
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TMD studies at EIC
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Extending Sivers Tomogqgraph
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Longitudinal Spin - AG
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Precision Tests of the Standard Model

0242 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
i E158 i
v-DIS
0.240 =
Moller (Jlab)
6 0.238F
~ i EIC ]
5 > 0.236 APV (Cs) QWEAK (Jiab) (statistical errors only) .
Nt SOLID (Jlab)
'c  0.234f .
wn
0.232 -
’ :
0.230F SLAC .
i 11 [ TR [ [ | I T [ [ TR | [ | 1
-3 -2 -1 0 1 2 3
10g4o(Q [GeV]) /5 = 140 GeV

200 fb-"

.Jeffers?on Lab



rt
epo
IC Design R
ME

inent
immine

posting im
* Web

Jeﬂ'
s] .

yea

design for 3
le

- Stab

> 4, Acg, 4
sl/usseq. 7 Da,df i %]
o elalea ’
P z}li Ear{BE 7
{ 5o
Ll p ¢

.Ba.»berif
v (‘oma(‘*‘

i TS Filatoy sk
o 29

el ‘.tA[m nole
Spaza’.H

2y Bis, i3
o b)a_ D&ben‘fhfa? bg]f:%avz’_. 3 mer“
ey 2ov2g Rk 0V, Ll
2 Kleips 4 Abadraze 024 'C.uqu" ,Hom{.q_ f” li
gy 983 A, ausﬁ"f \Iv&%ol‘h”ﬁ v s 0'1‘75'3“"%0“ 5 - 107‘ j
- A 2 s oM - e :
Sayeqiy M sy fflat"‘[ P"“"ﬂ‘r’.ﬂ “kyg ’JIOMOHP.WPH am
: Q Teﬂa it Bk R’%]P’]
Sy, B Tt‘rzl(" )
p: I'e]vtj_ 3 )%I )Q, 78 Tzefenb
4 Tbotz)axf : Y
f:fcycoa Vanon cce/erator sy
2 goaae_\fanoa
-‘Catho g allaboram
Gy,

Oas/r’..
: T Sarogata’. .lll %
Ak "%g’. Sy

”‘?ag’.
>

21 Lab
Jefferson La



METZC Medium Energy EIC@JLab

Pre-booster §RF

Warm large booster Transfer

(up to 20 GeV) beam line lon

source

Cold ion
collider ring
Medium Electron collider (up to 100

energy IP ring GeV)
(3 to 11 GeV)

Injector

JLab Concept

@ Initial configuration (MEIC):
» 3-11 GeV on 20-100 GeV ep/eA collider
« fully-polarized, longitudinal and transverse
* luminosity: up to few x 1034 e-nucleons cm= s

@ Upgradable to higher energies (250 GeV protons)
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MmEIc: Full Acceptance Detector

‘7 meters
< >

solenoid detectors
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Central detector P Three-stage detection
Solenoid yoke + Muon Detec‘toryTOIf_Z IDisfpoets pifielies witda Detect particles with
angles down to 0.5° angles below 0.5°
T = | before ion FFQs. beyond ion FFQs and
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ﬁ gl © Tracking HEE Need 4 m machine
< [&h = — R *_g S element free region
g ; % Very-forward detector
| | o = Large dipole bend @ 20 meter from IP (to correct
the 50 mr ion horizontal crossing angle) allows for
| very-small angle detection (<0.3°).
Y Need 20 m machine element free region
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My View Going Forward

There has been excellent progress on developing
the EIC science case over the last 2 years, and even
more since the INT program.

There have been important contributions from both
the BNL and JLab communities.

| continue to believe that it is essential that these
two communities work together to realize the

recommendation of an EIC by the broader nuclear
physics community.

Completing the White Paper is a crucial next step in
this process.

Many thanks to the WP writers/editors.

.Jeffelgon Lab



