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Neutral Current Cross Sections

Talks by Xiaoxuan Chu and Matt Posik
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Neutral Current Cross Sections — Smearing and Impact
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: : * EIC pseudo-data has been compared to theory cross
) " sections.
L * EIC data at vertex level can constrain PDFs
i s B 1 s B * An eic-smear study is ongoing starting with the standard
2 1k il - HERAPDF2.0-profil
B ) handbook detector
" * Studies are being conducted of the phase space where
| S reconstruction of the kinematic variables using the
N / scattered electron is feasible. Future studies of kinematic
| SORIRTREC R | reconstruction using hadronic methods at low y will be
performed.
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Charged Current Cross Sections

Resolution map
Talk by Xiaoxuan Chu
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Acceptance studies show it is critical to
include photon energy as well as charged
hadron energy

Kinematic reconstruction not highly
dependent on threshold in calorimeters

Reconstruction of kinematic variables
highly dependent on detector resolutions.
Kinematic resolution decreases with
energy/p; and at mid-rapidity.

Conclusion : Need full Ecal+Hcal coverage
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CC via Missing Transverse Energy (MET)
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Talk by Miguel Arratia

Proposal to treat MET as
a “physics object”

Full HCAL coverage
required

Resolution budget
dominated by long-lived
neutral hadrons

Challenge is to push MET
measurement to low Q?
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Constraints of CC on PDFs

Talk by Tim Hobbs
Fits of EIC pseudo-data show significant CT14,.,, NNLO (no dimuon) Constraints on
high x constraints on u from e- NC+CC data —— CT14,,,,, NNLO (with dimuon) s(x,Q?) from CC

~

—— no dimon + EIC CC DIS (inclusive) are negligible

CT14,,,, NNLO + EIC NC/CC e*

2 TXQ @Q 1000 GeV 00%C L. 2.0 [ RO ST000 eV 00d T

+ EICNC/CC e

[R—
[
1
1
p—
W
I
1

(=)
Ne)
T

L

Error bands of u(x,Q)
Error bands of s(x,Q)
=

preliminary

, 100 fb!

- i
B 4 103 ) 1 00 L L n
10° 10% 107 10 . 10002 05 09 00% 102 103 102 0 02 05 09

5/22/2020 7



o
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Electron Identification
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Talk by Hanjie Liu
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 DJANGOH and PYTHIA event generators
allow us to see distribution of scattered
electron and other particles as a function
of angle and momentum

* High electron reconstruction efficiencies

10 GeV * 250 GeV with adiation on are required in the regions dictated by the
electron hit maps

* Hadron suppression factors needed to
have high purity for the scattered electron

photon are currently being determined as a

function of angle and momentum
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Electroweak Physics at the EIC
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Talk by Ciprian Gal

Summary of recent EIC workshop on
electroweak and BSM physics

Relevant to the inclusive group yellow
report effort will be upcoming studies
on electron-proton and electron-
deuteron DIS, as well as work on
Lorentz-violating effects



Updates from Theory

Arxiv for structure functions interpolation tables:
CT, NNPDF, JAM, KN ...

LHAPDF interface

Python routines to compute cross sections

https://github.com/JeffersonLab/txgrids
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[0 JeffersonlLab / txgrids

Talk by Rabah Abdul Khalek
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QCD theory for inclusive reactions at EIC
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Updates from Theory

Talk by Rabah Abdul Khalek
* Consolidate index convention

e Benchmarks for total cross
sections and structure https://jeffersonlab.github.io/txgrids/ build/html/index.html
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New statistical tools for impact studies

5. Perform statistical test on the samples
| to gauge the sigma-level significance of discrimination in bin of (x,Q2)

Why? Avoid the need for carrying out —
global analysis for each detector
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Ssummary

* We have developed a framework for generating EIC pseudo-data and for
conducting impact studies for different detector acceptance and resolution
parameterizations

* Work has been done on cross section reconstruction at the vertex level for
unpolarized electron-proton NC and CC scattering

* We plan to focus much of our attention now on the polarized and
unpolarized NC channels
* This will require a dedicated study on electron identification and purity

* We will also conduct impact studies using reconstructed cross sections and
asymmetries

* The theoretical framework for reweighting the generated data is in place
and is being vetted, but we need to implement the full QED radiative
correction procedure with reweighting



