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» Explore the fundamental nature of confined states of
quarks and gluons — Non-perturbative regime of QCD

 Discover evidence for physics beyond the standard model

A Jefferson Lab

Office of
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Jefferson Lab at a Glance

= First large high-power CW
recirculating e-linac based
on SRF technology

" E_ . =6GeV(1995-2012)

maXx = 200 U'A

= Pol ., =85%

‘_2‘ [} I

* ~ 1400 Active Users

*~ 800 FTEs

* Produces ~1/3 of US PhDs
in Nuclear Physics

U.S. DEPARTMENT OF Ofﬁce of
& ENERGY | ohena TIA Jefferson Lab



CEBAF Uparade (2012-2014): 6—12 GeV
add new hall\ 0
S new

cryomodules %

~ double cryo
upgrade '
existing Halls

Upgrade magnets &
power supplies

Ad
CEBAF Upgrade
UQ . / E__ =12 GeV
B cryomodules | o = 90 HA
Pol ., = 85%

Beam simultaneously

Maintain capability to deliver lower pass beam delivered to the Exp. Halls
energies : 2.2, 4.4, 6.6,....




Physics Program

e Study the role of gluonic excitations in the
spectroscopy of light mesons

excited gluon field

o Explore the inner structure of the nucleon:
- multi-dimensional parton distribution
functions (TMD, GPD)
- parton distribution functions at large-x
- elastic and transition form factors

e Study the relation between the short-range
nuclear structure and the parton dynamics

o Discover evidence for physics beyond the
standard model of particle physics

Office of

(% /ENERGY | Science \’j A Jefferson Lab



Detector Requirements: Complementarity

GlueX/Hall D Detector

Hall D Hall B Hall C Hall A
excellent luminosity energy reach custom
hermeticity 1035 installations
polarized photons hermeticity precision
E ~8.5-9 GeV 11 GeV beamline
108 photons/s target flexibility
good momentum/angle resolution excellent momentum resolution
high multiplicity reconstruction luminosity up to 1038
particle ID

Office of
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Detector Requirements: Complementarity

GlueX/Hall D Detector

Hall D
excellent luminosity energy reach
hermeticity 1035
polarized photons hermeticity precision
E ~8.5-9 GeV 11 GeV beamline
108 photons/s target flexibility |
good momentum/angle resolution excellent moment | N
high multiplicity reconstruction luminosity u &&
particle ID |

"\‘ U.S. DEPARTMENT OF Office of
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Accelerator Commissioning &
First Beam to the Halls

* Feb 5,2014 achieved full upgrade-
energy of 2.2 GeV in one pass.

* April 1, 2014 “3-pass” beam, 6.11
GeV electrons @ 2 nA in Hall A

* May 7, 2014 10.5 GeV ("5.5 pass”
beam) to Hall-D Tagger dump

* October 2014 beam to Hall D,
Hall A, Hall B simultaneously

= 40 Hall A Right HRS
: | -
£ [ Run2oss T

[ 1 April 2014
L Time: 22:35

g
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12 GeV CEBAF: Three Year Schedule

Calendar Year | 2014 | 2015 | 2016
Fiscal Year 2014 2015 2016
Activity Commissioning Gomm. Physics Rhysics Physics
CEBAF Beam I P
H Il A Activity Const. Comm. Comm. Physics HRhysics Physics
a Beam I P
Hall B Activity <«——— CLAS12 Cqgnstruction/installation —|———— Comm.
Activity Non-CLAS12 Ops
Beam L]
Hall C gctivity <«————— SHMS Construction/Installation —f——— Comm.
eam
ivi «— GlueX Installation—» Gomm. Comm. Hhysics = Physics
Hall D Lty 1 —

Beam for Commissioning [l Beam for Physics [l Non-CLAS12 Ops

« 15-Months Schedule Released: Oct 2014 — Dec 2015

* It covers the first experiment run period of the “12 GeV Era” to be
executed in parallel with the Accelerator Commissioning & Development

necessary to bring the machine to its design performance.

Office of
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12 GeV Approved Experiments
N £ £ 7

The Hadron spectra as probes of QCD
(GluEx and heavy baryon and meson spectroscopy)

The transverse structure of the hadrons

(Elastic and transition Form Factors) > =
The longitudinal structure of the hadrons 11
(Unpolarized and polarized parton distribution functio

The 3D structure of the hadrons

(Generalized Parton Distributions and T 9 7 21
Momentum Distributions)

Hadrons and cold nucle:

(Medium modifi

hadronization N\O‘ ons, hypernuclear ¢ = Y L LU
spectroscopy, firFuody experiments)

Low-energy tests of the Standard Model and

Fundamental Symmetries 3 ! - ! 6
TOTAL 21 20 22 5 2 70

PAC41 (May 2014): Select ~ 600 PAC days for “High Impact”
to provide a strategic core program

= Those experiments will receive priority for scheduling in the first 5 years of 12 GeV running
= They represent less than half of the anticipated running time

: " %\ U.S. DEPARTMENT OF Ofrce of
) ENERGY | soeme CIA Jefferson Lab



Physics Program

e Study the role of gluonic excitations in the
spectroscopy of light mesons

excited gluon field

,_i U.S. DEPARTMENT OF Office of
.4/ ENERGY | science \Tj A :jefferson =



November 2009 Wo sl - TYan0ary 2012

DONE !!

e

Rea dy for "‘f:“- i
beam

'
——

s Y BCAL electranics|
et &J A "October 2014
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Cosmic Events in the Calorimeters

BCAL upstream

12

I North l\ South
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Jefferson Lab



Quarks @Excited Gluon Field

JPC - 1+_
1—+

The GlueX Experiment

High Impact Exp. From PAC41

Search for mesons in which the gluonic field
contributes directly to the J’¢ quantum numbers
of the states --- hybrid mesons. Some are
expected to have "exotic”’ quantum numbers.

Lattice QCD calculation of the light- :
quark meson spectrum j : -
2.56ev\—59§ O -
== = ) _
B - | - - ot _ o - Ul
. = iﬁ =c - 2.0GeV 1 -
$ fmimemiT o L : (- ud
= = Exotic QN P
/_)ﬁ " f"w‘ = 396 MeV —_ @_H-_ I ) )
Normal QN | Several nonets predicted

A28 U.S. DEPARTMENT OF
%/ ENERGY

Office of \(j A
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Jefferson Lab



forward calorimeter

8.4-9.0 GeV linearly
polarized photons from
12 GeV electronsin a

Physics in GlueX oS

Yp — X(JPC)(p, TL) thin diamond wafer
7-‘-1 (1_ _|_) _ pﬂ_ [ di:’:}:?d Photon beam N

chambers

central drift
chamber

+-— Y o (2T
ho(077), m(177), ha(277)
electron
electron tagger magnet beam
% Wﬂ' 7T % 57T beam tagger to detector distance
is not to scale

superconducting
magnet

Charged particle tracking +
7T+7T_ 7.‘_0p . pmmg and pho.tor-1 detection
L in a 2T magnetic field.
Tt on Fully .
7T+7T_7T+7T_7T0p — rgconstruct O3n = 10ub
final states 120ub
15000 [0} —
7TO7T07T077p - tot H

— 5000

=15 _

21 95% purity

et ~22% efficiency

* All of these channels have been studied in
Monte Carlo to understand the acceptance.

1400 —

1200 —

Events/(20 MeV/c?)

1000 —

* These studies have been used to stress” the
offline reconstruction software.

25
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Physics Analysis: Plan

Prove we Initia.I exotic Strange Baryons Other Physics Interests
understand hybrid searches n n Decays
yp — KTA :
the detector W) n Primakov
@ vp = n'w(n,p) P — K2 J/1p Production
@ P — pr(n, P vp = KKE
p — wr(n,p)
@ vp — wrw(n, p)
vp — nr(n, p) * High Luminosity run
YD — NP
VP — ¢p

- Oct 2014 - Jun 2015: Commissioning/engineering run 10 GeV
- Nov — Dec 2015: GlueX physics commissioning run 12 GeV
- Apr — May 2016: GlueX run 12 GeV

"\ U.S. DEPARTMENT OF Offi f
() ENERGY |ciee I A Jefferson Lab



Physics Program

o Explore the inner structure of the nucleon:
- multi-dimensional parton distribution
functions (TMD, GPD)
- parton distribution functions at large-x
- elastic and transition form factors

Office of

(@ ENERGY | shers CIA Jefferson Lab



3D Mapping of the Nucleon

Transverse Momentum Imaging AT

Transverse Spatial Imaging

Q=24 GeV?

Parton Distribution Functions Form Factors

xf

Q?=10 GeV?

—— HERAPDF1.7

@ exp-uncert.

[ model uncert.

@@ parametrization uncert.

0.8

b xXu,
0.6 -

...... HERAPDF1.6

04 xg (% 0.05) =

0.2
xS (x 0.05)

U.S. DEPARTMENT OF

@ ENERGY |ciene CIA

Jefferson Lab



3D Parton Distributions: GPD

At leading twist eight GPDs accessible in EXCLUSIVE

processes
NOT directly accessible but only through models/ e
parameterizations - their extractions require
measureaments of x-sections and asymmetries in a large
kinematic domain of xg, t, Q* (GPD) and with different
combinations of beam/target polarization

Polarized beam, unpolarized target: == H(E 1)

Unpolarized beam, longitudinal target:u=}fﬁ§,t)

Unpolarized beam, transverse target: ==y E(5t)

= Access to quark orbital angular momentum (Ji’s Sum Rule)

J9 = %j:xdx [Hq(x,f,t)+Eq(X,§at)]t=o

* Transversely polarized HD-Ice target

* Unpolarized neutron target High Impact Exp. From PAC41

@) ENERGY |oiee I A Jefferson Lab

Science



DVCS @ 12 GeV

= DVCS is the cleanest process to access GPDs and
measurements are planned in all three Halls: A, B, C.

= The DVCS program in Hall A and Hall C will be to focus
on some specific kinematics and make precision
measurements - test of the “handbag” formalism.
One signature is the scaling behavior of the CFFs

Q? vs xg coverage in Halls A and C

-Hall C 11 GeV
"Hall C 8.8 GeV
ofHall C 6.6 GeV

LHall A 8.8 GeV

Hall A 6.6 GeV/
"Hall A 5.75

(o]

6_

4

ob 2
0 2 4 6 8 10 12 ~
Q% (GeV?) .
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—
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High Impact Exp. From PAC41

Xpg
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DVCS @ 12 GeV YT ITTIIRET
= CLAS12 is expected to measure all the DVCS i SO o T, % P 00
observables accessible with a polarized IR S Ef 5}{?

U E E = F E EE e 1
beam, a longitudinally and a transversely ol Pl EEEE
polarized target. 00 T O i S T

1 T e L
» The JLAB12 program will explore the / NS TEEEE

=

DVCS physics in the valence region ] EYeTN
. . ImpaCt on }[‘ 0.0 015 021 027 032 038 044 05 056 067
and it will be complementary to

e Nw HIm flt Of otMvAw1 AUL’ ALLv AUx’ AUyr A‘Lx’ ALy
other facilities . F EEEFE EEE EE
Y 0 0 T O T 1 1 P

8 Q° (GeV?)
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25
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9

. F \ E E EF
0 ’ 0 2 0 3 04 0 5 0 6 XB 0. 05 0. 05 0. 05 0. 05 0. 05 0. 05 0. 0.5 0. 05 0. 05
0.1 0.15 0.21 0.27 0.32 0.38 0.44 0.5 0.56 0,62/x,,
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3D Parton Distributions: TMD

= Access orbital motion of quarks = contribution to the proton’s spin
* DIS-> AX=0.25
* RHIC+DIS - AG

«[(?53 Ag(x)dx =0.1 006

c sl

= TMDs accessible in semi-inclusive processes

quark polarizatio

- U L T Observables: Azimuthal asymmetries due to
% u f y correlations of spin g/n and transverse
§ 1 Boer-Multers | >~ Momentum of quarks
—o oS
o N
a1 lqg 2 (P xkr)-Sq
S|L gL ﬁllL hy ™ (x, kT) M
s helicity worm-gear
> . .
c 1 Two major asymmetries:
T ﬁl'} I ﬁ1 ﬁﬂ - Sivers: effect in distribution functions
Sivers | worm-gear | A 'J X - Collins: effect in fragmentation functions

transversity ’ pretzélosity

/.':F:’T .S. DEPARTMENT OF Ofﬁce of
(@ ENERGY | Science \(j A ‘Jefferson Lab




Transversity with CLAS12

High Impact Exp. From PAC41

Large x important to constrain

the tensor charge Slngle Hadron (C12-11-111 + C12-12-009)
7 )
":/5 01 g o+ — CLAS12 projected results N/q| U | L TL
> - . X ~ O HERMES | X COMPASS07 U | & hy
é OW.&-—DDMaO* _____ [Ptk g Ok L _ g1 hfLL
.g :\.\.\.\0 ...\.\.\ . :\..\.\..\.\.\.\.\.:.\.\.\.\.\.\ \.\ \ \.\ \*\ T flT (/]7/ ‘hl hllT
N

= HD-transversely polarized
target and CLAS12

IO SO0 SO SR L C

AT - - Di-hadron
0 iz B B bt R R TR
o SRR T g %
-0.1}AA*AA?AAAA A }AAAAAAAAAA}AAAAAAAA A A ? Pesrre e * * ' +
0-2 7\ [ ‘ I I | ‘ L1 7\ | ‘ | | | ‘ | 7\ L1 ‘ I ‘ I 3 06 - ) N G -8
o K* - - s |7  DiQuark
“1F 3 P L E 00 5 o SLCCaM
f, 99 ¢ i 0 = e .
o N 04 . ~Ba
0 ﬁ—b@ ------------- AT Q.- jQ---Q-Q -------- °c g oM :::Turg]n fit
- nnnn‘nnnnﬂ‘ﬁ! Ennn‘nnnn o o nj:nnnn‘nnn L + =~ z'* ;‘§QSM
_0-1 7\ [ I I | L1 7\ | | | | | 7\ L1 I L1 &
i - E B - rojected
o1 0 K 3 b LE 02 } e Tel mCOMPASS
A 4 by d e
LR TTVR TR (e
-0.1 }\A\A\A\A\ \A\¢\4\+\ +\ ‘AAAAAAéAAé#AAAAAA \A\ \\A\ \# EE— l — : : el
0 0.25 0.5 0.4 06 0 0.5 1 1.5 Q) 0.1 0.2 0.3 0.4 0.5 0.6
X z  P;[GeV/c] X

Not before 2017

Office of \(j A

Science
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PDFs in the limit x—1 Afeedaonrr et @mrae®

su(6) 2/3 1/2 0  5/9
High Impact Expts Diquark Model/Feynman | 1/4 0 1 1
Quark Model/lIsgur 1/4 0 1 1
Fpn/Fp Perturbative QCD 3/7 1/5 1 1
1%, BONUS _
- QCD Counting Rules 3/7 1/5 1 1
09 [
0.8 An 1.0 | e JLabat11 GeV W>2 GeV
07 F b 1 L m JLab at 11 GeV W>1.2 GeV . . .
g : SU(6) — - W JLab E99-117 (*He) First precision data
¢ above x =0.6!
05 [ R b fo={/5
[ el oA
04 f +
03 f 0.3<x<0.77
- P 2 2
02| dfu=0 3<Q2<10(GeV/c?)
0.1 i
°Q$TTE$$$X$3$£$J%E$J”Q _ ,
X Wide Q7 span
—> explore possible
target d SU(6) symmetric 2 p p
' Quark model Q -dependence
X _04 i I 1 L 1 |
0 0.2 0.4 0.6 0.8 1.0
‘ f * Slow backword p Xgj

* Neutron nearly on-shell One of the first
ofeear < A Experiment in Hall C

Science

recoil p

.S. DEPARTMENT OF

\4/ENERGY




Nucleon e.m. Form Factors @ 12 GeV

1.0

L L
VMD - E. Lomon (2002)
VMD - Bijker and lachello (2004) ]
RCQM - G. Miller (2002) 7
— —— DSE - I. Cloet (2009) N
F,/F, = I"(Q*A%)/Q?, A = 300 MeV |

T T T T T T

R e R
B A Madey T
10 & EooBEEACY e |
: O E1200016 HallASBA 7 e
- (o] PR-11-009, Hal CSHMS -~ """
c= i g
(O] r S - VMD - Lomon (2006
= — —— DSE - Cloet (2010)—|
%5'“ S ) S sp— - Galster fit/Kelly G"
c = itKelly G\ ]
= —~_ OQur Fit —
~ i
~
N i
oolf o L I
L ) I T N
AN
FP TR T P PR DT PR | D P P P P
1 2 3 4 5 6 7 8 9 10 11 12
2 2
neutron Q" in GeV
1-3: :_ T T T I T T T T I T T T T I T T T T
E ey
E l.'.X.'."Io

o CLAS (2008)
A SLAC (1992) ---BBBA
o [E12-09-19, SBS — Kelly
o E12-07-104, CLAS12
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
2 4 6 8 10 12 14 16 18
2 2
Q [GeV]

DEPARTMENT OF

Office of

3 expts
C GPE/GPM

*G"e/G"y

3 expts
leM
lGnM

), ENERGY

Science

Jefferson Lab



PRad Experiment : pre-CLAS12 Science

Proton Radius Puzzle High Impact Exp. From PAC41
* Measurement of the proton charge radius from the Lamb N
shift in muonic hydrogen has given a value that is ~ 70 lower —e— Sick et al
than the values obtained from energy level shifts in —o- Bernhauer et al
electronic hydrogen and from e-p scattering experiments —e— Zhan et al
A CODATA

* The PRad experiment determines the e-p elastic cross SR I e
section at very low Q2 (10 to 102 GeV?) by e.m. (This exp)
. . . . Pohl et al A 0.84184(67)
calorimetry only. The e-p cross sections will be normalized
to the well known Mgller cross sections measured
simultaneously within the same detector acceptance -

Antognini et al A 0.84087(39)

0.78 0.82 0.86 0.90 0.94 0.98

reach a sub-percent precision of r, in an essentially model Proton Charge radius (fm)
independen;c{y\(/jvag :
rogen Veto - O
Experiment Preparation

 The HyCalis in Hall Band work on
the crystals and readout is ongoing.

 Work on the vacuum box is
underway.

Not commit to having PRad ready
| m for a run before Summer 2015
1.6 m 5.0m

U.S. DEPARTMENT OF Office of
ENERGY A

Science

bellows

New cylindrical E
vacuum box :

il

25
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Physics Program

@ o Study the relation between the short-range
' nuclear structure and the parton dynamics

Office of

(@ ENERGY | i € Jefferson Lab



Experimental SRC and EMC Correlation

EMC slope SRC Scaling factors
—~ 035<x;<0.7 - 05 15sx;52
1.15 [} L %F
1l X 04
“‘-M,“““ Q E 3F &
085 3 0af wax"'
Q)] o E 1 *
39115 *8e 2 b 6 | %
\\; 1 “‘“;,‘““‘ d $ g 3 1 . * - ]
. Q e P,
<085} g o o P
< 115 Y] &
= 5 O o 6 1% 4
1 —2a ] 2 = i3 o Tt
“"’“‘.«“‘.‘.‘ Y . 1—_ 3t 8
0.85 : . o] E Tl A BT R A T U R i R 0 =
O 1 n n A [ = f Ay
02 04 06 08 i
SRC Plateaus (0,/A)/(0,/2) %8 12 1619
XB XB

« The data show that EMC effect slopes are
proportional to the SRC plateaus.

g#h
« An intriguing possibility: the EMC effect and SRCs a"ﬁ?.'ié?e‘?&'.‘s“ﬁé%“s a
are both a consequence of the local QCD effects : _~
within the nucleus. ' |

o aui

Office of

Science \(j A ..jefferson Lab

(@) ENERGY



Systematic Studies of x>1 Region

E12-06-105: Inclusive Scattering from Nuclei at x > 1 in Quasi-Elastic
and Deep Inelastic regime regimes

_ E12-11-112: Precision Measurement of the Isospin Dependence in 2N
HighImpact | g 3N SRC regions.
22 (7T T L DL L L
E SHMS, x>1 3
20 £ HMS, x>1 3
: EMC ]
18 - =
st/ ]
14%— f ‘l —
EEP Y/ E Kinematic reach of the Hall C
S ok - 1 | | E12-06-105 measurements
o r ]
o |
6 ]
at E
2 — 3
0 :. PRSI T S S R S S S S | PR ST NS SR T SR T N S ST S S S S S
0.5 1 1.5 2 2.5 3 3.5 4

« Measure wide range of kinematics
« Measure with many targets: D2, H3, He3, He4, Be, C, Cu, Au

*"" . DEPARTMENT OF Offi f
(@) ENERGY |Sers TIA Jefferson Lab



Physics Program

o Discover evidence for physics beyond the
standard model of particle physics

Office of

(@) ENERGY | oieee ¢TI A Jefferson Lab



Heavy Photon Search

* The astrophysical evidence for 107
Dark Matter is compelling, but i
so far, there’s no proof that DM 107
has been produced at colliders, or
interacted with sensitive detectors 1 0‘6E
* Heavy photons can couple 107
indirectly to regular electric charge "W i
by virtue of their mixing with the 1078 E141 ;
photon. Accordingly, they can be i HPS i
produced by, and decay into 107° = 2019 E
electrons and positrons.
et 1070 :
e _ \____ € 10~ . NAE
= 107° 107 107" 1

AWAVAYA!
™

my [GeV]

N
N

*""\1 U.S. DEPARTMENT OF Office of
(%/ENERGY | s A Jefferson Lab



Heavy Photon Search: Hall A, Hall B & FEL

Heavy Photon Search =~ High Impact Highlmpact o0y
(HPS) (Hall B) T »
104 ; (Hall A)
Bump hunt region PRL107,191804 (2011)
-5
w0 M(e'e) 10 e-N fixed-target, e*e pair
s oA & in HRS focusing
L | 1077 spectrometers. Search for
B e ey | 50-500 MeV A’ decaying
10~ promptly to e*e" pairs.
N
. L]J .
Displaced decay 10-8, Planned in 2017+
vertex search ;
_|_
e
Per T I’)'e:,/;, J
---------- 5 e
" DARKI[TILINGED

-11] , ] sl

Ready for beam at 10 10- 10-2 10~ Search for A’ in “visible
the beginning of My [GeV] e’p—=e pA,A—e'e
December

e, . .
invisible” decay modes

e p—e pA, A" —inv.

Office of

l/’ ENERGY Science Jfoerson Lab




Parity violating Experiments

0.250 : R I L I IR B | SOLI D
- E E Parity-violating DIS
0.245 |- Y Y
u 5 (PVDIS)
B _ 2 N
5 ok TQuAPY) Jawe IN“T‘*V . [APV - jg—Q[aOc) +Y() ()]
= [ . e A
e o2l ] weak coupling ~ C,,
@ o ]
- Jrevaron= | £ © pre-CDR submitted to JLab management
0-230 I VOLLER SLD ] ®* CLEO solenoid committed
C —w =1 I cmst ]
— | ® Current Qweak SoLID :
0225 I al f°Jecel ETI EER I BT BEET T B R BRI MOLLER
0.0001 0.001 0.01 0.1 1 10 100 1000 10000
u [GeV] Purely leptonic
interaction at low
energy
* MOLLER Science Review on September 2014 >
ol e Gr 4sin“ 0 .
* Positive outcome Ay =mE B o2 AW
- the panel strongly supported making the proposed
- collaboration looking forward to the final report and to moving ~ 1 - 4sin%0,,

forward to a technical cost and schedule review.

U.S. DEPARTMENT OF Ofﬁce of
ENERGY | Sl I A Jefferson Lab



Hall B:CLAS12 Status

Forward Carriage: Completed
P . - ‘"q‘ = , ".‘;1,; -

TORUS: Epoxy impregnation of the
first torus production coil started

- : ? “.E

« Schedule driven by the two
superconducting magnets
(completion february/march 2016)

« Commissioning of the Hall planned
for late spring 2016

S. DEPARTMENT OF Offi f
- \(j A Jefferson Lab

AN ENERGY Science



Hall C: SHMS Status

All detectors but
one from users

_ a8 o/ e = L
Hall C 74% complete

» All Detectors (but one) & Stands:
Finished, Tested, Ready to Install

« Schedule driven by the
superconducting magnets (last one will
be delivered on Dec 2015)

« Commissioning of the Hall planned for
spring 2016
Office of \(jA

Science

:.f“'_;‘""?,u U.S. DEPARTMENT OF
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The Long Range Plan

* US Nuclear Physics Long Range Plan:
— Charge assigned on April 2014
— Report due by October 2015

* QCD Town Meetings Recommendations:

Recommendation 1:

Our highest priority recommendation is
the completion of construction and
robust operation of the 12 GeV
CEBAF facility at Jefferson Lab, along
with targeted instrumentation
investments such as the MOLLER and
SoLID projects, to fully realize its
scientific potential

Recommendation 2:

A high luminosity, high energy
polarized Electron Ion Collider
(EIC) is the highest priority of the U.S.
NP QCD community for future new

construction (voted jointly with Phases
of QCD community)

Office of

EIC Jefferson Lab Design  *

_' LEGEND
—
. i () Existing Buildings () Existing Ponds
O \J; New Buildings . Future Ponds
; 0] h v e 7 0l o | @ Renovated Buildings ) Parking & Roadways
—_— 5 .’ @ MeC Project () utility Projects
‘ — - SN | .
‘ = : e XG0 N y :
= I L9 I | Q} / :
- | | &%
} == = a8
| Tl illm = de s oty | X
| i@z B Ri=mamy -
R~ PR I @RS
/aﬁﬁ_ e m T

12 GeV CEBAF is electron injector

e-p/A : A above 200 (Au, Pb) - p, d, 3He pol.
low x: x = 0.0001

high polarization: > 70%

high luminosity: 103 cm2s

Initial configuration (MEIC):

3-12 GeV on 20-100 GeV ep/eA collider

@ Upgradable to higher energies (20x250)

A

’*\.\ U.S. DEPARTMENT OF
(\\) ENERGY | Science

Jefferson Lab




Summary & Outlook

The 12 GeV science is about to start!

1) The CEBAF accelerator upgrade is now a reality: the first beam of the 12 GeV era has
been delivering to Hall A, B, D.

2) The first experiment schedule has been released.

3) In Hall D, commissioning run is in place: very exciting after about 15 years of efforts!!!
The current focus: making sense of the data which come soon.

4) In Hall A, equipment is on the floor to execute together both a 3 generation DVCS
experiment, to validate the formalism towards 3D spatial imaging in the simplest process,
and a precision measurement of elastic e-p cross section.

5) In Hall B, the Heavy Photon Search experiment is ready for taking beam beginning of
December. Working is in progress to install the Proton Radius experiment.

6) The CLAS12 detector in Hall B and SHMS in Hall C are completed at 74%. Commissioning
of the two detectors are foreseen in spring 2016.

7) Two major installations in Hall A, SoLID and MOLLER, are moving forward.

8) Jefferson Lab has been working for a next generation of Electron Ion Collider.
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