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JLab12 - EIC: Some general remarks

Deep Inelastic Scattering Experiments

JLab12:
- Fixed target experiments

- Low center of mass
- Predominantly will explore the valence quark (high x) region

EIC:
- Collider

- High center of mass
- Predominantly will explore the sea quarks & gluons (low x)



Why collider in the future”?

- Past and current polarized e-p, e-A DIS exp.s fixed target
- Collider (geometry) has some distinct advantages

L
nucl. frag. e
. =
v‘éP pions

nucl. fragments pions

- Better angular separation between scattered lepton and
nuclear fragments
- Better resolution of electro-magnetic probe
- Recognition of rapidity gap events (like diffractive physics)

- Better measurement of the nuclear fragments
- Tricky: Interaction region and beam pipe design....
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Advantage of a collider for spin experiments:

- (Example) The proton bunches separated by about 100 ns in
the RHIC ring can be filled with any controlled polarization

orientation.

- Effective target spin reversal every 100 ns! A huge gain in
control over experimental systematics (especially the false
asymmetries arising from time variations in detector

acceptances and efficiencies)

- The future EIC will/could have similar arrangement for electron
and hadron beam bunches.



Another difference between fixed target &
collider experiments

The dilution factor:

For NH, target (for example) effectively only 3/(14+3)
scatters occur from (useful) polarized H’s. (3/17 is hence
the dilution factor)

For a collider experiment, the singly charged polarized
hydrogen IS the target.... At RHIC we fill the beam with 2.1
x 10" protons/bunch, and there are 110 bunches at a
single time circulating (effective dilution factor 1).



Deep Inelastic Scattering

. . L
Kinematics: ek, 0% =—¢* = _(ku _ k;:)z Mea?ure &
resolution
e) 7 Q' =2E E'(1-cos® ) power
_ P9 _ 1 E; 2 ﬂ'e Measure of
y_ﬁ_ - E cos ? inelasticity
2 2 Measure of
> X (p./) X = 0 = 0 momentum
P(p) " 2pgq sy fraction of
" Hadron : struck quark
Inclusive measurements: '
e+p/A > e'+X . E, . .
Detect only the scattered lepton in the detector v > P, with respect toy

Semi-inclusive measurements:

e+p/A > e'+h(m,K,p,jet)+X

Detect the scattered lepton in coincidence with identified hadrons/jets

Exclusive measurements:

e+p/A 2 e’+h(x,K,p,jet)+p’ /A

Detect scattered lepton, identify produced hadrons/jets and measure target remnants
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Complementary kinematic regions of
Collider vs. fixed target experiments

103k  Current polarized DIS data:
- oCERN ADESY ¢ JLab oSLAC

Current polarized BNL-RHIC pp data:

@ PHENIX 7t ASTAR 1-jet

S = 4 By B

Colliders enable
significant

enhancement in x
and Q? reach of any
measurement




Why we need an EIC?

A new facility, EIC, with a versatile range of kinematics,
beam polarizations, high luminosity and beam species, is
required to precisely image the sea quarks and gluons in
nucleons and nuclei, to explore the new QCD frontier of
strong color fields in nuclei, and to resolve outstanding

Issues in understanding nucleons and nuclei in terms of
fundamental building blocks of QCD




Puzzles and challenges in understanding these
QCD many body emergent dynamics

How are the gluons and sea quarks, and their intrinsic spins
distributed in space & momentum inside the nucleon?

Role of Orbital angular momentum?
How do they constitute the nucleon
Spin?

What happens to the gluon density in nuclei at high energy?
Does it saturate in to a gluonic form of matter of universal

properties?




Puzzles and challenges....

How do gluons and sea quarks
contribute to the nucleon-nucleon

force?
1.2
1.1 F .
N How does the nuclear environment
L\L . affect the distributions of quarks and
L s gluons and their interactions inside
07 | nuclei?
06 L EIC
0.0001 0.001 0.01 0.1 >W ‘%i&
How does nuclear matter respond to

fast moving color charge passing

through it? (hadronization....
confinment?)
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The Electron lon Collider

Two options of realization!

FFAG Recirculating Electron Rings ERL Cryomodules

1212.1701.v3
A. Accardi et al

100 meters.

Cold lon Collider Ring
(8 to 100 GeV)

Warm Electron [P

Electron lon Collider:

The Next QCD Frontier gy Booster
Understanding the glue
that binds us all e
12 GeV CEBAF
Ed.A: Deshpande, Z.-E. Meziani, J.-W. Qiu e

SECOND EDITION
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EIC: Kinematic reach & properties

Current polarized DIS data:
O0CERN ADESY ¢ JLab o0SLAC A

—_

o
w

H

For e-N
Current polarized BNL-RHIC pp data: collisions at the

® PHENIX® ASTAR 1-jet EIC:

v Polarized: e, p,
d/*He

v Variable center
of mass energy

v' Wide Q2 range
- evolution

v" Wide x range
—> spanning
valence to low-
X physics

10" 10° 10 10" :
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il \
= [—AE + LQ] + [Ag + Lg] § ;Lg g
2 1 I EIC: 5 GeV on 100 & 200 GeV

Our Understanding of
Nucleon Spin

DO | —

o
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AZ/2 = Quark contribution to Proton Spin
L, = Quark Orbital Ang. Mom

o
T I T T T

Gluon Contribution to Proton Spin

Ag = Gluon contribution to Proton Spin
L; = Gluon Orbital Ang. Mom [
i current data
i (global analysis)
05+ <
Precision in AZ and Ag = A clear idea Q° =10 GeV?
Of the magnitude of LQ+LG - | A|" uncertainties IforAx"’:Q
-1 I T L T T L
0.15 0.175 0.20 0.225

Quark Contribution to Proton Spin



Topics not directly covered in this talk but

implied... and covered elsewhere...

- With longitudinally polarized D or 3He in the EIC, one could
explore the spin structure of the NEUTRON, not unlike the past
fixed target experiments (measure g,") over a wide range in x
and Q? (Kijun Park’s talk, this meeting)

- Tagging the spectator protons (in D or 3He) will maximize the
effectiveness of this measurement =» improve dilution factor

- Unprecedented measurement of the Bjorken Spin Sum Rule,
and hence also possibly a very precise measurement of Strong
Coupling Constant from the fit to non-singlet g,*". (Limited by
the experimental systematics: polarization measurements of
the hadrons: A. Deur, HE NP with Spectator Tagging, ODU, 2015 )
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Nucleon spin the structure & study of nuclear
binding

0.02 ——TTTrr —
< _ " Neutron spin structure with tagged DIS ¢ + D— e+ p(recoil) + X
, _ b EIC simulation, s,y = 2000 GeV?, L =100 fb™"
€ N@ L Nuclear binding eliminated through on-shell extrapolation in recoil proton momentum
= PPN omns
High-energy = cerrsiiiidl ¥ ¥
| process < eerIiETeliiiigt
—— o S e S i,i’ I
D pol. "/ tator E o002 b 40 ) . . o 3 ii I II
p.n etection o 6-10 R : ¥ %
= 0*=10-16 % A k-
& 16-25 - ¥ k] I
. S 5 ; g
Tag the recoil proton: g o e E
StUdy the neUtron,S q-g Spin Z I Error estimates include
S tru C tu re fu nC tiOn - I 40-63 I I extrapolation uncertainty
. -0.06 : : : :
Also for other few body nuclei 0.001 0.01 0.1 1
X

- Another area of interest: Measurement of the kinematics of the
spectator nucleon indicator of the strength and (hence) the nature of its
binding with the in-play nucleon(s):

—> quark-gluon origin of the nuclear binding



Compared to EGldvcs and best world data (PDG 2014):

EIC expected —o—
PA EG ldvcs

. 'I' |
ALEPH (j&s) o (d)

OPAL (j&s) —ro—

JADE (j&s)  +—d—
Dissertori etal. (3))  +—&— A. Deur @ ODU , 2015

JADE (3)) —L0
BS (T) —O—
DW (T) —OT—
Abbate etal. (T) o
Gehrm. et al. (T)l —O—

FEPEPEPE BPEPRPEPE IPEPEPEPEE B

Conclusion:

i °Reasonable assumptions for EIC yield a very accurate measurement of
facceptable precision.Tagging not necessary as long as we are statistics (really
stat+point-to-point uncor.) dominated.

t  Assumed statistics similar to a typical CLAS experiment aiming at
‘measuring inclusive spin structure functions.

t *Increasing statistics by factor |0 would yield: Aas(Mz,)=+0.0021+0.0003. ‘
{ *Then, adding tagging would yield: Aots(Mz)=%0.0016+0.0003. A very competitive }
I measurement.

ffe so Lab

dThomas Jefferson National Accelerator Facility
Exploring the N f M: . I .
Xploring the Nature of Matter A. Deur. High-energy nuclear physics with spectator tagging. ODU 03/9-11/2015

Wednesday, March 11, 2015
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Transverse Spin Physics
Phenomena & its understanding
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Transverse spin introduction

A N; — Npg
N p—
Nr + Ngr
m
A N —q 8 IS Kane, Pumplin, Repko 1978
PT

- Since people starved to measure effects at high p; to interpret
them in pQCD frameworks, this was “neglected” as it was

expected to be small..... However....

- Pion production in single transverse spin collisions showed us
something different....
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Pion asymmetries: at most CM energies!

Ay p+p —> 74X at V=200 GeV
0.15H , Spin 1 -
Spin | |
| Left | | Right| [ _ .
7GS/ANL il | } [ - fl\;:,:S;HERMES fit) RHIC
| | twist—
Vs=4.9 GeV %] _ Vs=62.4 GeV
[ PRL 36, 929 (1976) 0 025 0 IIIUQ?I Fyal 60 R 701, 042001 (2008)
| .’ o5 vy mass (GeV/c?) 40| BRAHMS
et o YL <p>=37 <n>=3.3 sl o?
oT ® b ' ° ®
------------- o - : | Of ---@5--mmmmen
(} 0 —{5“1 --------------------- —---{-- s T -20 o
I -40 © {)
FPPLPTTYPYTT PPTYS FRTY PRPTL PYPRY PPPPY PYPTY PPN i Ll_d | E_'-ld | | 1P POPPYPYPPY PYTYY PP PYTT PRPTS PRPTS PYTPL PP
02 04 06 08 1 05 0 05 -05 0 0204 06 08 1
Xe Xg

perturbative regimes as well

Suspect soft QCD effects at low scales, but they seem to remain relevant

to




Wednesday, 10th February, 2016 Next Generation Nuclear Physics with JLab12 & EIC

Other unexpected discoveries...

| Neutron asymmetry x; distribution with neutron trigger & MinBias

- Large very forward neutron < o PHENIX prefiminary _Seainscroror20%
asymmetry found at RHIC.

PH ENIX Statistical error is correlated
due to unfolding.

- Center of Mass & p+

dependence studied 0

0.05

llllllll

systematic error band

;
|

N . ) charged
. = rti neutron
- Not understood how it arises: -« AW g +
a challenge to theorist I bt
04— 0.03x.<p;<0.22x. (GeV/c)
PPN AR EPRPTE EPRPEPES EPRPRTIN SPEPUS ERTE SPUPE APRTET P
4 08 -06 -04 02 -0 02 04 06 08 1
xF
| Ay vs. p_ for inclusive neutron trigger e \3-626eV | Ay vs. p_for neutron with charged particles trigger |4_ = 200 Gev
< 1B Scaling uncertainties, 9.6, 11 and 22% | —s— \5 = 200 GeV < 1B Scaling uncertainties, 11 and 22%
C for 62, 200 and 500 GeV, not included _ - for 200 and 500 GeV, not included | _» |5 - 500 GeV
B 0.4<y. L \5=500Gev . 0.4 <x hin €
0.05 :— N F - V/_ 0.05 :— . F ~\/—
oF PH ENIX oF PH ENIX
- o preliminary - preliminary
-0.05 = }&7_—, -0.05 = Li\\f\
- i . Neutron - *''s _ Neutron
0.4 { * __‘...o-r.":: 0.4 P, __‘.éé—.‘fz
- N T o o
015 1 015 . Charged partitles
C —— - 1 3.0<n <39
02F Estimated |:>'T variation (2 RMS) in each bin 02F Estlmlated P, vall'iatlon (2 RIMS) in eacfll bin ]
. PR ST S NN SR T N T NN ST S SN SN ST NN ST SN S SN S SN S S N S L P T L PR S T PR T T P S B P
. . i ! 0 0.1 0.2 0.3 0.4 0.5
0 04 02 03 04 b, Bevie) p, (GeVic)



Transverse spin data @ RHIC:

< I Tc < i <C L Tc
0.4 0 * 0.2- ¢ PHENIX, {'s = 62.4 GeV
I I | ¥ STAR,{s =200 GeV
L @ BRAHMS, s =624 GeV - .o, i L x STAR,{s =200 GeV, <n>=1.5
0al " BRAHMS, {s = 200 GeV o1k : o045 © PHENIX, 5 = 200 GeV, <n>=0.2
“L L ' + STAR, {s = 500 GeV
0.2~ ; * 0.2 . 0.1 }
0.1 * 0.3 0.05\- & $ # {
l Jih I . ! t
L ol® i L éf ~€
ol ! 04 BRAHMS, 5 = 62.4 GeV olee [ I
L L & BRAHMS, {s = 200 GeV L 1 T
C I L1 1 ] 11 1 I 11 1 I L1 1 I 11 C [ I | 1 1 I 1 1 I 1 C I 1 L1 1 I L1 1 I 11 1 I 1
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8
XF XF XF

Large transvers spin asymmetries at high Center of Mass -
Surprise! Various questions being studied...

What is the underlying mechanism?

Observed p; dependence A, consistent with expectations?
Can TMD evolution be seen in RHIC data?

Can the we study factorization breaking using RHIC p+p data?
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Possible origins for A

Sivers mechanism: Collins mechanism:
asymmetry in production of asymmetry in the forward jet
fogward jetory fr%gmentation

P

Sensitive to
transversity

Sensitive to proton spin —
parton transverse motion
correlations

* Need to go beyond inclusive hadron measurements RHIC 2014/15
« Possibilities include jets, direct photons, di-hadron correlations, etc.



Transverse Spin: 400+ times the expected values of asymmetries
have been routinely observed: both in ep and pp systems.

Systematic investigations now underway to study and understand
them.

What could their origin be?

Transverse motion/momentum of partons (initial state: Sivers
Function)?

Related to orbital motion... remaining part of the nucleon spin?
How do we quantify this? Through quark GPDs? =»JLab 12GeV

Asymmetry in fragmentation process (final state: Collins Function)?
This too has been recently measured in e+e- collisions at Belle

In p-p combination of both!!

Need a better probe to study this: A polarized e-p collider!
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FUTURE....




World is not one dimensional!

Courtesy: Alssandro Bacchetta
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Unified view of the Nucleon Structure

1 Wigner distributions
Wi(x,by ,k7)
oD Wigner Distributions A JlilszzS
2 Q\ 2 COMPASS
J &b Q‘\\f dkr _ Valence
| HERMES | " Fourier trt
3D . JLab12 | by =4 5=0 \l
f(x.k;) | COMPASS| f(x,b;) :}« H(x,O,zt) /C'T: H(x,E,t)
transverse mo RHIC) ; pact parameter S generalized parton
distributions (TMDs) ¥ distributions distributions (GPDs)
semi—-inclusive processes 5 R exclusive processes
2 2 06 pa . i .—l
T d\a ’%’ b N~ Jax J dxx
f(x) / i E(t) A, (D+4EA (D +....
parton densities v v w w | form factors generalized form
inclusive and semi-inclusive processes elastic scattering factors
lattice calculations

4 (2+1)D imaging Quarks (Jlab/COMPASS) , Gluons (EIC)

<> TMDs — confined motion in a nucleon (semi-inclusive DIS)
< GPDs — Spatial imaging of quarks and gluons (exclusive DIS & diffraction)
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Semi-Inclusive DIS =» Best for measuring
Transverse Momentum Distributions

4 Naturally, two scales: Wit

< high Q — localized probe
To “see” quarks and gluons

< Low p; — sensitive to confining scale
To “see” their confined motion

< Theory — QCD TMD factorization

O Naturally, two planes:

1 N -N!
AN
AUT(¢h9(pS) - P N/|\ +N‘l'
= Agfo’mns sin(g, + @) + A(iiTverS sin(g, — @)

+A(1]D;elzelosily Sln(3¢h _ ¢S)
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103} Current data for Sivers asymmetry: .
- ® COMPASS h*P,;<1.6GeV, z>0.1 3
O HERMES  a°* K% P,;<1GeV,02<2<0.7
m JLab Hall-A =" P, <0.45GeV, 0.4<z<0.6
| Planned:
N; 1025— B JLab 12 3
3 First, maybe the only,
‘© measurement of polarized sea
i 1 and gluon TMDs
L T T B ] g:giiziof:’ 050 <z<0.55 : 0.70 <z <0.75 |
10" 107 10 3 T 3
X 3 rigtE 1T ] s F s Pk i P
- .-..J'. " . . L . - - . . ) - R
+§ 001?: 04<Py;<06 : ‘0/51((533\/) : 4100 o
> E ] 1 A 45 3 E ~
@ 0.05 LA “”;.. - =140 . ¥ : 2 \ . ] a
- of prenai AL PR S BT 3
2‘ -o.osé— iR 3 e E e et =
) ] ] ) ) . 01 :_-I__.‘- ‘:l. ...- -I. - " N ‘ . | :_‘...o : 3 'KX} 1,
4 High luminosity implies: Single = 2.7 : : _
transverse-spin asymmetries: | .. ¢, | Coy by
high resolution & PELARTAL N

10* 10° 102 10" 1
X

multidimensional
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Momentum tomography of the nucleon

- Tomographic images of K,/K, of partons as functions of Bjorken-x: u quark
distribution for transversely polarized proton.

- With EIC: low x partonic plots like these possible!

u quark
—_ - f5 (%, k) Q%= 2.4 GeV?
)
) 30 -\
2 " D A AVAN Ay
- _’ S
8 10/ / / 10

o>~

0 0.2 0.4 0.6 0.8 110°
k| (GeV)

ky (GeV)



n , ) . Measur'g of
EXCI US|Ve D I S =—q = _(ku - ku) ;ia,oelg'non
Kinematics: O’ =2E E'(1-co0s® )

, »\ Measure of
/ ﬁ‘@ Y y= Pq_q_ E, (B ) inelasticity

Y1.¥(Q?) pk E, 2

Measure of

X Q Q momentum
B fraction of
\ ’ 2pq W struck quark
""""""" e t=(p-p),E=—2L
2—-x,
Exclusive events: 1
e+ (p/A) 2 e+ (p'IA)+y /I pld -
detect all event products in the detector 2 o JQ + ']G
Allow access to the spatial 1
distribution of partons in the nucleon JQ — 5 A+ LQ

Fourier transform of spatial
distributions = GPDs Ja
GPDs =» Orbital Angular Momental! -

AG+ Lo
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EIC coverage for GPDs

LN B B B A T 'll'll'l

Current lDVC'S data at oolliders':

T T ITII'] T L]

P
10310 ZEUS-totalxsec O Hi-total xsec o =
- @ ZEUS- do/dt W H1- dofdt 3 5
N B Hi1-Acu N2 L 1
- Current DVCS data at fixed targets: ' PO
" A HERMES-A; 4 HERMES-ACU ® 4 i

. A HERMES-A_y, AuL, AL

A HERMES-Ayr * HallA- CFFs
¥ CLAS-A_, % CLAS-Ay,

— — —

S - Planned DVCS at fixed targ.: :

(O] - (2277 COMPASS- do/dt, Acsy, Acst f

Q] - - JLAB12- do/dt, ALy, Ay, AL 1

g ~ -

(8] . .
o

10 -

1 ~ .

C 1 11 1.1 ll 1 1 1 . ll L 1 1 11 1 1 ll L 1 1 1 11 1 ll 1 L 1 1 11 1 l-l

10 10° 102 107 1

X
First, maybe the only, measurement of polarized sea and gluon GPDs
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Spatial Imaging of quarks & gluons

access to Generalized Parton Distributions
7 g v V

Quarks: W Gluons:
At fixed B Only @
Target +e/ x+€/§ %\x 3 Collider

p D

Fourier transform of t=(p-p’) =2
Spatial distribution

poIarized

Exclusive/Diffractive events:
e+tp2>e+pty

unpolarlzed

15

/éﬂﬁ‘ﬁ X

Images of

Quark’s spatial distribution
via deeply virtual photon
Production @ the EIC

by (fm)

?fm(is 1 1.5 -1.5 -1 -O.EX ((?fmo)S 1 1.5 DVCS On Neu;trons
Carlos M. Camacho’s talk

b



Wednesday, 10th February, 2016 Next Generation Nuclear Physics with JLab12 & EIC

Spatial Imaging of quarks & gluons
access to Generalized Part9n Distributions

ol gl gl v
Quarks: Sea quarks,
At fixed Gluons:
Target +e/ \7 ¢ Only @ the
Collider

p

Exclusive/Diffractive events:

e+p>e+p+JP ol
Fourier transform of
t=(p-p’) 2 o

Spatial distribution

Images of sea Quarks
& Gluon’s spatial dist.
Via J/W production
With the EIC

-5 -1 -05 0 05 1 15 -15 -1 -05 0 05 1 15 -15 -1 -05 0 05 1 15
by [fm] by [fm] by [fm]



Wednesday, 10th February, 2016 Next Generation Nuclear Physics with JLab12 & EIC

An immediate check/impact:
U Quark GPDs and its orbital contribution to proton’s spin:

1. 1
Jy = 5}5% drx |[Hy(x,&,t) + Ey(x,&,1)] = §Aq+Lq

The first meaningful constraint on quark orbital contribution to proton spin
by combining the sea from the EIC and valence region from JLab 12

c
This could be checked B 4 |
by Lattice QCD s =N
2 o2
L, + Ly, ~0? 2 T e, JB
There are also more recent ideas 15_:. o
Of calculating parton distribution £ | T it s
functions on Lattice: 8 o2 A ’ Az LY
X. Jietal. arXiv 1310.4263; o o 8

1310.7471; 1402.1462 ' 2 ey?
& Y.-Q. Ma, J.-W. Qiu 1404.6860 "
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EMC effect..

C D
F O/ F,

1.2
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OEMC AE136

11 L
| eNMC o E665

|
0.9
0.8
07 |

0.6 [

0.5t

0.0001 0.001

0.01

0.1

|

. medium modification of PDFs

30 + years of
activity to
understand
this, but with
only limited
Success.

Cloet et al. proposed polarized EMC Study
Could the future EIC could add to?
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lan Cloet, NP Town meeting, Temple U.

LLIVLIIGAO, L 1y 0. LIVLL. 1 UTTay 41U \&UVUVU) |

LAy YV ASVLILZ QUIGE L Xe VY. SUTTICH

1.2
1.1 1.1
8 S S TOeasOO O S S 3 S0 S SO OOSOOSUUURORUOSURORUINS. 3 AU 4 8 1 _
§ 0.9 r ;‘go.g s
O @) I
E 0.8 E 0.8
€3 ) i
0.7 ¢  Experiment: °Be 0.7 + ¢  Experiment: '2C
+ = = = Unpolarized EMC effect Q?* = 5GeV? - = = = Unpolarized EMC effect Q% =5GeV? |
0.6 Polarized EMC effect g 0.6 + Polarized EMC effect -
0 | 0.2 | 0.4 | 0.6 0.8 1 0 | 0.2 | 0.4 | 0.6 0.8 1
T x
@ Polarized EMC ratio: AR = 24 _ S
’ naive P + P Should we
g1 a p 9ip n 9in
Push for
@ Spin-dependent cross-section is suppressed by 1/A Polarized light

e must choose nuclei with A < 27 lons at the EIC?
(JLEIC may already

e protons should carry most of the spin e.g. = “Li, !B, ...
Have it?)

@ Ideal nucleus is probably “Li
e from Green Function Quantum Monte—Carlo: P, = 0.86 & P, =0.04
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EIC Physics vs. Luminosity & Energy

QCD at Extreme Parton
Densities - Saturation

Luminosity (cm2 sec™)

40 80 120 \/S (GeV)



January 26, 2016 SBU Physics & Astronomy Colloquium
0.242f 1 0242f ]
0.240 vopIs Mack z = 15 GeV 7 0.240 . Qweak (first) v-DIS Maark z = 25 GeV ]
-0.0010 < £6' < —0.0003 | —0.0016 < £6' < —0.0005 |
~ 0238 le'| > 0.0008 (light color); ~ ~ 0.238 le6' > 0.0008 (light color)
S| 1< *
i 0.236 APV(CS) 18 0.236 APV(Cs) 8
‘= ‘=
» (0.234+ 4 = 0234+ 8
- £ ! - £ !
0.232} APV(Ra") Moller R 0.232 APV(Ra") Moller 4
r P2 SOLID r P2 SOLID
Qweak 3 Qweak )
0.230+- "Anticipated sensitivities" SLAC . 0.230+- "Anticipated sensitivities" SLAC R
Y 2 -1 0 1 2 3 3 2 -1 0 1 23
Log,, Q [GeV] Log,, Q [GeV]
Low Q? Weak Mixing Angle Measurements and Rare Higgs Decays
Hooman Davoudiasl,! Hye-Sung Lee,? and William J. Marciano!
0.242 — —
E138 Dark Z Study: arXiv:1507.00352
0.240 - v-DIS y
Moller(Jlab) 1
0.238 F -
o QWEAK(Jlab) /
5 0.236 y
£ PV-DIS(Jlab) LHeC || _
3 0234f APV(Cs) 1 - .
EIC Study by William Marciano et al.
0232 1 A more detailed study underway:
¢
030k L Y. Zang, A. Deshpande & K. Kumar et al.
-3 -2 -1 0 1 2 3

Log,,[Q[GeV]]




Summary

Colliders have some natural advantages (energy,
geometry, dilution factor etc...)

Wide kinematic range of polarized DIS experiment at the
EIC will profoundly enhance our ability to study g-g
iInteractions & understand the underlying features and
dynamics.

Complementary to JLab12 physics program, the EIC will
take us to low-x (sea & gluon dominated) regions

Physics of Strong Gluon Fields covered in other talks in
this meeting.



