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DIS

Kinematics of Inclusive Process

DIS variables (𝑥, 𝑄2 and 𝑦) of kinematic reconstruction
are essential for all physics processes,
Reconstruction from scattering electron or hadronic final
state,
Only possible for CC processes with reconstruction from
hadronic final state,
Deep Learning might be considered [Eur. Phys. J. C
(2022) 82:1064].
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DIS

Inclusive Measurements on EicC

Polar angle 𝜃 smearing: 0.2/
√
𝐸(GeV) rad and 0.4/

√
𝐸(GeV) rad for the two endcap

regions and barrel regions, respectively,
Energy resolution from Ecal: 2.5%/

√
𝐸(GeV) for the 𝑒−endcap, 5%/

√
𝐸(GeV) for the

barrel and ℎ−endcap,
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DIS

Inclusive DIS on EicC
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Significant PDF constraints through precision QCD measurements in the quark-hadron
transition region,
Purity and stability in a given kinematic bin by considering the resolution of EicC detector.
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DIS

Theoretic Calculation and Psuedo-Data

Kinematic region:
𝑊2 > 12.25 GeV2

𝑄2 > 4 GeV2

0.01 < 𝑦 < 0.95
(pQCD)

Systematic Uncertainties:
two scenario for

𝑒𝑝 and 𝑒𝐷

Theoretic predictions on inclusive DIS cross section computed at NNLO in QCD with
the SOCAT-𝜒 scheme.
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DIS

Impact on PDFs
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gluon

Based on the CT18 NNLO baseline PDFs and the EicC pseudo-data,
Results for 𝑄 = 1.295 GeV, PDFs for other components also included in CDR draft,
PDF uncertainties generally reduced by about 10% (15%), comparable to EIC studies,
Depends on the assumption of systematic uncertainties.
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DIS

Impact on Nuclear PDFs (nPFDs)

10 3 10 2 0.1 0.2 0.3 0.5 0.7
x

0.5

0.6

0.7

0.8

0.9

1.0

1.1

Un
c.

[E
icC

 +
 b

as
e]

/U
nc

.[b
as

e] 197Au79 +

u at 1.3GeV (Optimistic)

nCTEQ15wz+EicC(3He+ + )
nCTEQ15wz+EicC(...+7Li3 + )
nCTEQ15wz+EicC(...+12C6 + )
nCTEQ15wz+EicC(...+40Ca20 + )
nCTEQ15wz+EicC(...+197Au79 + )
nCTEQ15wz+EicC(...+208Pb82 + )

𝑢-quark

10 3 10 2 0.1 0.2 0.3 0.5 0.7
x

0.5

0.6

0.7

0.8

0.9

1.0

1.1

Un
c.

[E
icC

 +
 b

as
e]

/U
nc

.[b
as

e] 197Au79 +

s at 1.3GeV (Optimistic)

nCTEQ15wz+EicC(3He+ + )
nCTEQ15wz+EicC(...+7Li3 + )
nCTEQ15wz+EicC(...+12C6 + )
nCTEQ15wz+EicC(...+40Ca20 + )
nCTEQ15wz+EicC(...+197Au79 + )
nCTEQ15wz+EicC(...+208Pb82 + )𝑠-quark

10 3 10 2 0.1 0.2 0.3 0.5 0.7
x

0.5

0.6

0.7

0.8

0.9

1.0

1.1

Un
c.

[E
icC

 +
 b

as
e]

/U
nc

.[b
as

e] 197Au79 +

g at 1.3GeV (Optimistic)

nCTEQ15wz+EicC(3He+ + )
nCTEQ15wz+EicC(...+7Li3 + )
nCTEQ15wz+EicC(...+12C6 + )
nCTEQ15wz+EicC(...+40Ca20 + )
nCTEQ15wz+EicC(...+197Au79 + )
nCTEQ15wz+EicC(...+208Pb82 + )

gluon

Based on the nCTEQ15WZ NLO baseline nPDFs and the EicC pseudo-data,
Results for 𝑄 = 1.3 GeV, PDFs for other components also included in CDR draft,
Uncertainties of quark nPDFs reduced by about 20%,
Depends on the assumption of systematic uncertainties.
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DIS

Singe Spin Asymmetry
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Single spin asymmetry: 𝐴𝑒
𝑃𝑉

= 𝜎𝑒↑−𝜎𝑒↓

𝜎𝑒↑+𝜎𝑒↓ ,
Highly suppressed at EicC due to the low cms energy.
𝛿𝐴𝑒

𝑃𝑉
(PDF)∼ 5% and 𝛿𝐴𝑒

𝑃𝑉
(stat.)∼ 50%
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NP

Axion-Like Particle at EicC

Axion-Like particle (ALP) produced at EicC through
photon fusion process,
Maximum ALP mass:
(𝑚𝑎)max ∼ 5 GeV

(
𝐸𝑒

3.5 GeV
)1/2 (

𝐸𝑁/𝐴

20 GeV
)1/2 (

𝐴
207

)−1/6
,

Preliminary study shows that EicC have a good ability
to detect ALP (see details in Hongkai’s talk),

Other NP topics, dark photon and PV asymmetry in
the SMEFT, are discussed in CDR draft and are under
the investigation.
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Requirement

Requirements to Detector from Inclusive Measurements
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Kinematic region of scattering electron, −2 < 𝜂 < 2, covered by EicC detector,
Momentum of scattering electron ranged from 0.2 GeV up to 12 GeV,
High pion background for low momentum and ion forward 𝜂,
High 𝑒/𝜋 separation power is desired, 104 − 105,
Need to combine the PID information from several sub-detectors.
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CDR Preparation

Preparation on CDR write-up

The draft of inclusive physics is in
a good shape for the CDR,

Topics of New Physics are under
investigation.
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Summary
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Backup
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Systematical Uncertainties on EIC
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Kinematics Reconstruction with DNN

Deeply learning deep inelastic scattering kinematics [Eur. Phys. J. C (2022) 82:1064],
Train DNN by using simulated data from ZEUS experiment at HERA,
Feasible study might be considered with similar approach on EicC.
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