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Gluons at Largex in (e,e’)?
O Glueons-are-atowsphenomenon

O ~50% of gluon momentum sum rule is at x > 0.1

O glx) = d(x) quarks at x > 0.3 (within errors)
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EMC Effect’: Anti-Shadowing

O Anti-shadowing is not
anti-quarks!

Fermilab Drell-Yan
E722

O Anti-shadowing is glue
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Gluons and Charm @ JLab 12 GeV

O  First CLAS12 experiment, circa FY 17+
e+p 2e +X E,=11GeV
e+p 2e'+p+ (/W >e'e’)
O Gluon GPD atx, = (M, )*/(W*-M?) > 0.5 for Q°= 1 GeV*

O LHCb resonance in p X J/W channel: PRL 115, 072001 (2015)
O CLAS12 forward tagger W < 4.5 GeV for Q?<<1 GeV?

O Time-like Compton scattering
(TCS) up to M(J/¥) approved
for CLAS12, SoLID (Hall A)

O TCS discussions for
Halls C& D
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Nuclear gluons with charm at EIC
JLab FY16 LDRD Project LD1601

O E. Chudakov, D. Higinbotham, C. H., S. Furletov, Yu.
Furletova, D. Nguyen, M. Stratmann, M. Strikman, C. Weiss.

O Investigate feasibility of direct measurements (with EIC@]Lab)
of nuclear gluons at x,; . > 0.1, via open-charm (open-beauty)

glue
production.

O Simulation codes under development

Analytic codes,

MC + fragmentation via HVQDIS, PYTHIA...
O Detector Simulations in GEMC/GEANT4

Initial results

10-13 Feb 2016 C.Hyde, Next Gen. Nucl. Phys.



Gluons & Nuclear Binding
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Tagging Photon-Gluon Fusion via Open Charm

Production
e’ h 2
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Total Open-Charm Rates @ EIC
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Open Charm Reconstruction

O ¢c=2D%2> g K

O c=2>D*"=>a, +D0=> 7 K-

slow
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EIC Kinematic Distributions

O  Yu. Furletova

O Charm and Beauty events are different from inclusive DIS!
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~oL ~ 20-10°%-1

et =

>n

()

O, PhP

-'C-'; 0.001<Q2<1

By o0~20ub

® |

e

20 r]
OIS

sL 1<Q2<100
o~600nb

Scattered e

- ~0.02/ever£
=

0%**~200,000/sec

» Tx/Ks "
sk ~5/event 15
iof i
5 5
L e g

2— ui

"r'~0.001 /event

ot

R
[

%?éf'ﬂ:ﬁli::-?ﬁr}'ﬂ'.rg';::;igri_ﬁiﬂ-;

.'|.|-I
1

gammas from




Charm BGF gy->QQ

o ~60 nb (e/p 10/100)
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EIC Charm Reconstruction

O S. Furletov
HVQDIS + PYTHIA
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Pt distribution & cuts JefferSon Lab

Facility
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D* reconstruction Je

Jefferson National Accelerator Facility
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Secondary Vertex (D2 mtK)

D : 22
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O S. Furletov
Pythia simulation

EIC Kinematics 10 x 100 GeV?
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LDRD Next Steps

O Kinematic Distributions

4

log,, (@)

3.5

& Reconstruction Efficiencies

differential in x,,.

Which performance characteristics

3

2.5

(and which portions of detector)

are crucial to charm and beauty

reconstruction

O  Vertex Tracker

Design and performance

(Yu. Furletova)
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Kinematics of charm production

[ oo e
e = = ==
L oo oo =
= Loy s = =
L o= I o ) I e s
o= | o e I =
— o] EDDEDDEEDDDE
= o 0 ] OfOoOoOooooo e
L QDEED::DDDDDDQEEEDD
L o] E::DDDDEEDDDDD
o[ ] | || e = = O =
r o O] OOOOOOOOO0O0oodo o o
— o ] | | | | o e e e e e Y e = B
L= [ OOJOOoOoOoOoO0ooooc oo = =
= L] | | o o e e s e =
| N || o | s s e e e o e o I
= o o o e e e e e Y T S
= N I | o o e e = Y
| | o o o e e =
| o o o e s e e = = T = B B
| o | e e e s e e = = O = T I
E OOO00o0OooOoo0O0doooooos e =
OO0 Odoooo 0o o o a e
| e e e e = = = = Y = B a
OO0 O0o 00 o g 8 a 8
OO OOoDOO0O00O0O0o0o0oo0o oo s .
OO0 O00do0oo0o0O0o0 oo 8 a o -
OO0 @O0O0O0o0oO0oooao s
COOOOoooO0o0o0ooooas -
OOO0OO0O0OOo0O0Oo0oooo0as a =
COOoOOoOO0OO0OooO0o0oO o s s 0
HEHEOOo oo oo o e o e
OO0 ooo o oo s -
(DD oooOe oo = = -
mmmmmmmmmmm
b o oo o o =
Lo e b o e by
-1.2 -1 -0.8 -0.6 -0.4 -0.2 0
10g(Xg,)

S. Furletov 12 Feb 2016
10x100 GeV?



EIC @ JLab Vertex Tracker

eeeeeee

O Initial concept, implementation
in GEMC and event simulation

Yu. Furletova, 10 Feb 2016

0O  Central beam pipe concept
C.H., Z. Zhao>GEMC 12 Feb 2016

Central-
Solenoid,
Detectors,
not shown

Upstream eFFQ

Forward-ion
Dipole

ext Gen. Nucl. Phys.
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Conclusions

O Exciting program to probe gluon structure on nuclei

Important driver for

EIC Detector design

! h Forward Dipole
80 m long detector: 6 mrad bend (P,_,)

O From 0° electron tagger
& Compton Polarimeter

Far-Forward
Dipole

to ion far-forward
spectrometer &
neutron ZDC

Tracking
Volume
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