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Celebration of Higgs boson discovery
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However... do we really understand the building blocks of our visible world? @
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We know very little...

Spin structure

. Mass structure
I Higgs mechanism
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EicC highlighted physics
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= Spin structure of the nucleon: 1D, 3D

> polarized electron + polarized proton/light nuclei
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= Partonic structure of nuclei and the parton interaction with the nuclear environment
> unpolarized electron + unpolarized various nuclei
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= Exotic states with c/cbar, b/bbar

= Origin of the proton mass study via heavy quarkonia near-threshold production




EicC highlighted physics

= Spin structure of the nucleon: 1D, 3D
> polarized electron + polarized proton/light nuclei




Questions driving the spin physics

= How do quarks/gluons + their dynamics make up the proton spin?
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Helicity distributions + orbital contribution
= How is proton’s spin correlated with the motion of the quarks/gluons?

Deformation of parton’s

confined motion - TMDs!

When hadron is polarized?

ke(GeV) ke(GeV)

= How does proton’s spin influence the spatial distribution of partons?

Deformation of parton’s

spatial distribution - |
When hadron is polarized? GPD S .
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Lepton-Nulceon Scatterings

® 0., ~1/137 with broad Q coverage

® One-photon exchange approximation:
~1% accuracy

.. . . .
® Detection scale is determined by Q?2:
CURRENT 1GeV? ~ nucleon size

JET

[2] A
nserve scattered electron/muon [1] - inclusive
pserve current jet/hadron [1]+[2] -2 semi-inclusive
pserve remnant jet/hadron as well [1]+[2]+[3] -2 exclusive
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Spin structure of the nucleon

An effort of more than 30 years Fundamental question:

SLAC
-> 2000

CERN
ongoing
DESY
->2007
JLab
ongoing

RHIC
ongoing
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- SIDIS/DIS

- Polarized p+p Finally, EIC is approaching... @




Impact of EicC
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3D-Tomography, Sivers TMDs
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Electron-positron collider can contribute significantly

- < 71- ) A golden channel
SIDIS R for spin structure study
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3D-Tomography, TMDs
1D polarized helicity PDFs
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EicC highlighted physics

= Partonic structure of nuclei and the parton interaction with the
nuclear environment
>unpolarized electron + unpolarized various nuclei




PDIs study in nuclel

* Nuclear parton distribution functions

Rz, QF)

» Data far away from precise

» Especially for different quark flavors and gluon
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0.8 ~ small-x shadowing
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* Probe nuclear gluon distribution in large-x region

> Nuclear modification factor:

do*! / dxdg)*

]17 =
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» J/psitagged DIS at EicC could provide
precise probe of nuclear gluon
distribution in the region 0.4< xb <0.8.
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Propagation of a color charge n cold nuclear matter

Two mechanisms of parton propagating in nucleus
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¢ Pin down the mechanisms of a color charge propagating in nuclear medium.
¢ Measure transverse momentum broadening in SIDIS and DIS-]/psi, extract medium
property as characterized by jet transport coefficient 2> related to heavy ion physics @




EicC highlighted physics

= Exotic states with c/cbar, b/bbar




Potential advantages at EicC

= Larger cross-section compared to e+e- collision
= Smaller background compared to pp and ppbar collision
= Polarized beam = pin down the quantum numbers

= Gamma-P invariant mass, i.e. W, is a window in ep collision

Ap > KP. My, — My =~ 51GeV You are the expert
We want you !!!

= No triangle singularity for kinematics




Preliminary study for the yield at EicC
---exclusive reconstruction
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EicC highlighted physics

= Origin of the proton mass study via heavy quarkonia near-
threshold production




SoLID at Jlab: J/Psi
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*\Why do we need both EIC in China (EicC) and EIC in
the US (BNL EIC)




EicC VS EIC-US
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US-EIC: Optimized for gluon related physics

Spin physics

Optimized for sea quarks, orbital angular momentum

|l EIC projections:
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US-EIC: Saturation at small x =) QCD Phase

Nuclear PDFs

Orbital angular momentum

Systematic & precise studies at moderator x =) LHC physics

Proton mass

EicC: near threshold b/bbar production

Complementary with JLab measurements
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=EicC project status




ISSN 0253 -3219
CN 31-1342/TL

CODEN:NUTEDL

Next steps:

*x ;i m * English version of EicC white paper (summer 2020)

NUCLEAR TECHNIQUES * Detailed simulations involving detector design and optimization
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* Detector Hardware R&D, such as EMcal, tracker R&D

* Accelerator design optimization and R&D
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Looking for collaboration...

. oRing -7 eRing

FREIRCRFEFIHENITRIE5E(P.020001)

Accelerator Conceptual design—> Jiancheng’s presentation
44 4 & K oB

Detector Conceptual design - Yutie’s presentation
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1 Possible Timeline for the project

cv[18]19120/21]22128|24]25 |26 2728 /29|30 31|32/33/34]35 |

S-year-

S-year-plan S5-year-plan S-year-plan

plan

.

R&D

EicC-l
Vs ~17GeV, 2x10%/s/cm? .....

R&D and construction

.. INn operation
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E Electron Ion Collider in China, EicC

Understand the vacuum excitation
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