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Physics Opportunities

» 3D tomography of gluon distribution
v" gluon nPDF (z direction)

v Transverse distribution of gluon (x-y direction)
» Near threshold photoproduction
v’ 2g, 3g exchange

v The proton mass decomposition



Detector Configuration
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Detector Configuration——Tracking
— . ———

® MAPS based silicon vertex/ tracking layers/ planes.
® MPGD /uRwell gas tracker.
® LGAD based outer layers.

MPGD/ pRwell
tracker

LGAD ToF (outer
tracker)
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Tracking performance at ECCE
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Electron identification capability at ECCE
T

EMCal +Tracking
v' The energy deposition => E/p cut

gf pythia6 10x100
Cherenkov + TOF YT
hpDIRC| [aricH] e
W S 3
107
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Electron identification capability at ECCE—EMCaI+Tracking
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Electron identification capability at ECCE—EMCal+Tracking
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Electron identification capability at ECCE—Cherenkov+TOF
e
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J/y Reconstruction
—
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J/y Reconstruction
—
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Central region with better mass width.

From e-going to h-going, signal backround ratio turns better.
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Production mechanism of quarkonia

(a) (b)

Yellow Report Fig. 7.95

Direct, Resolve and Exclusive process
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Event feature of exclusive J/w production

v' The scattered proton or nucleus escape undetected down the beampipe at
small scattering angles

v" The majority of scattered electron escape undetected (Veto on Q2>1 GeV?/c?)

v No other event activity except the electron-positron pair from J/y decay
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The theoretical setup for projection (eSTARLight)

dW d*N
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Can be related to the cross section for o(y+p =2 V+p)

eSTARLight: Michael Lomnitz and Spencer Klein, Phys. Rev. C 99 (2019) 015203
Wangmei Zha etal, Phys. Rev. C 97 (2018) 044910



Two improvements for eSTARLight

—

Minimum momentum transfer Parametrization for cross

) o section input
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The theoretical input for ep and eAu
—
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Efficiency and S/B correction
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Single electron efficiency J/y efficiency S/B correction
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The projected statistics
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The gluon nPDF projection
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The t distribution projection
— - ——
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The momentum resolution would wipe out the diffraction dips.
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The near threshold production mechanism
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The trace anomaly parameter projection
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Extract the QCD trace anomaly parameter b
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Summary and future plan

Summary

> Excellent electron identification capability at ECCE
» Reasonable reconstruction efficiency and coverage of J/y
» Plenty physics opportunities for J/y photoproduction

Future plan

» The projection results from full Geant simulation

» The projection results for Quarkonia production mechanism






J/y detection (For Page15 S/B)

a forward light cone variables can be used to see scattering beam e- influence
ot(—= )

F=T0 (cause beam e- moves along negative z axis), b is beam e-.
o+(—
e* and e~ of J/y decay . distribution other e* and e~ distribution :
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J/p detection (For Page15 S/B)

influence of e- from light hadron decay

E Maar 06

e* and e- of J/y decay E distribution
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J/p detection (For Page15 S/B)

—

Jly Signal Peak over background
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J/y detection (Another way to cut scattered electron)

exclude the scattered e- (with largest py)

J/v Signal Peak over background

0% —
= E G x2 I ndf 102.3/82
= -
S 80} i;izf‘:f;g“ Prob 0.06367
&) E '.1~1~!3:;-H:x2 Norm 51.36 - 4.88
70— .. Gaus(Norm, Mean, Sigma) Mean 3.087 + 0.002
- Sigma  0.02858 + 0.00270
— -1 a -17.84 + 41.38
50 - j L0302 1b b 20.64 + 26.73
—  Eg: 10Gev g -4.31+4.28
50—
—  E,: 100Gev
40— Track n:-3.5t0 3.5 S/B = 5.0000
- N, =400 S _
— i —— = 16.9031
30 — Y 1S+2B
20—
10 ;+
iy Ak by aliimaid Ak i et ad o a | odd el P'L' il Mva T L JTal

2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 35
M. (Gevi/c?)



