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Starting point: early science matrix

Species Energy (GeV) Lumir}?;_i%(l year Electron polarization p/A polarization
YEAR 1 e+Ru or e+Cu 10 x 115 0.9 (Comm'\i'giomng) N/A
YEAR 2 oo 10 x 130 son e an LONG .
YEAR 3 e+p 10 x 130 4.95 - 5.33 LONG TRANS and/or LONG
YEAR 4 e;fpu 18 ’ ;gg 6.18%.18 LONG TRANS al:/dA/or LONG
YEAR S ee++3AHue 18 ’ lgg g:gg LONG TRANS al\rlmldA/or LONG

Note: the eA luminosity is per nucleon



Inclusive physics priorities and highlights in first 5 years
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Year 1: unpolarized eA scattering (10x115 GeV)
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e Nuclear PDFs:

 Total/differential cross sections

e Order of magnitude extension to
low-x /shadowing region



Inclusive physics priorities and highlights in first 5 years

Data Observables Physics highlights
Nuclear PDFs |
Year 1 Unpolarized eA, 10x115 GeV otal /differential eA cross sections neiear _ > _
low-x/shadowing region
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Year 2: unpolarized eD and (transversely) polarized ep
(1OX130 GeV) o ePIC ep 10x130 (5.33 fb")
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Year 2: unpolarized eD and (transversely) polarized ep

(10x130 GeV)

e Proton PDFs:

o Total/differential ep cross sections

e Surpass HERA integrated luminosity in <1 year

e Bridge gap between HERA, JLab

e Neutron structure:
: Ff/Fé’ (historical “neutron proxy")
e Spectator-tagged F7
e Nuclear PDFs/medium modification:
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Inclusive physics priorities and highlights in first 5 years

Data Observables Physics highlights
Nuclear PDFs |
Year 1 Unpolarized eA, 10x115 GeV otal /differential eA cross sections neiear _ > _
low-x/shadowing region
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Year 3-4: fully polarized ep (10x130 and 10x250 GeV)
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Inclusive physics priorities and highlights in first 5 years

Data Observables Physics highlights
Nuclear PDFs i
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Year 5: unpolarized eAu (10x100 GeV), fully polarized e’He
(10x166 GeV)

e Neutron spin:

C\’l\ |||| | | | I 1T 1T 11 | | | I T 1T 11 | | | | |||||
% 10* &= = 3
o ; Polarized DIS data vYyVvVYYYYYYY S o Aifl from AlHe/Ap
e —  OCERN OSLAC ADESY O JLab N 1
10? L Polarized pp data (RHIC) _ e Double spectator-tagged A7
— @ PHENIX7® x STAR1-et V¥ W boson . )E
- 5 = |
- . o e Light nuclear structure:
X%
10° - * v = 3
= o o ¥ 000 = o FzHe/Fé)
B A 14 oo<> u
| Q’\L* " (@) 80 (D | (h :
o oS 24 A 9 oo 8 e More heavy nuclear PDFs
= © - = -
i S o = (maybe saturation?):
- . - ‘ -
B 3(38\ O O _ . .
O 0O ©® o Total/differential eAu cross
1ET I I I p I k=
107 1072 1072 10~ : sections
Xp



Inclusive physics priorities and highlights in first 5 years

Data

Observables

Physics highlights

Unpolarized eA, 10x115 GeV

otal /differential eA cross sections

Nuclear PDFs in
low-x/shadowing region

........................................................................................................................................................................................................................................................................................................................................................................................................................

Unpolarized eD, 10x130 GeV

Polarized ep (transverse), 10x130 GeV

otal /differential ep cross sections,
transverse spin asymmetry,
cross section ratio

Proton PDFs at large-x/Q?,

F2D/F2P
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Unpolarized eAu, 10x100 GeV
Polarized ep, 10x250 GeV

Total/differential eAu and ep cross
sections, spin asymmetry

A? at low(er)-x, eA PDFs in
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Unpolarized eAu 10x100 GeV,
Polarized e3He, 10x166 GeV

Total /differential eA cross sections,

spin asymmetry, cross section ratio
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Next steps for early science studies

e ¢p events at early-science energy in simulation campaigns
e Replace 10x100 GeV with 10x130 GeV?

e ¢A events in simulation campaigns
e eD (needed), e’He (done?), eAu (needed)
e QED radiative effects
e Photoproduction background
e More detailed assessment of systematics
e Further development of electron ID

e Realistic study of ECAL calibration with simulation
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Points of discussion

e What about F; and CC?

e Limited by beam energies available in first 5 years
e Important goals, but not early-science

e Where does calibration fit into this?

e How to divide luminosity between species?

e How should publications be staged (e.g., cross sections vs. impact papers)?
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