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*Focusing on
unpolarised e-p

Inclusive Deep Inelastic Scattering (in a nutshell)*

" Ininclusive scattering no constraints are
placed on the hadronic final state

" Inclusive events are described using three
related kinematic variables:

QZ =SeXey -
“Virtuality” Inelasticity
Q? = -q2
X y
CoM Bjorken x
energy

2 -
P=—lgq) a=50 =01
2p-q

Typically the goal is to measure the
(reduced) xsec in terms of x, y, Q%!




*Focusing on
unpolarised e-p

Inclusive Deep Inelastic Scattering (in a nutshell)*

" The inclusive cross section can be described in terms of kinematic variables (x, y, Q?),
and three structure functions:

rQ4 d*o 2 Y.
g, = 27T(§Y+ [ddegl :FQ(mgQQ)%FL(x}Q2)+Z$F3
Y J \

Dominant contribution Parity violating
to cross section Longitudinal structure structure function -
function - contributes contributes more at

more at high vy - high Q? — usually small
Y. =1+ (1 + y)2 sensitive to%lultl)ns at EIC energies

" Through measurements of the reduced cross section at multiple c.0.m. energies, we
can separate F, and F. (Fs; neglected — usually measure this through difference of e*p
and ep cross sections)




*Focusing on
unpolarised e-p

Inclusive Deep Inelastic Scattering (in a nutshell)*

" The inclusive cross section can be described in terms of kinematic variables (x, y, Q?),
and three structure functions:

B rQ* d*o
" 21a?Yy | dedQ)?
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" The structure functions allow us to constrain the proton PDFs

\
Fyocz ) (g+4q — —
: ;( ) Leading F. gains its first contribution at NLO, and
tFs x z Z(q — q) > relates to the gluon approximately as:

order

7 Fi(z,Q%) o asag(z, Q)
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Collinear PDFs and the EIC
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" Current knowledge of unpolarised collinear
(proton) PDFs has been largely driven by:

* Inclusive neutral current (NC) and charged
current (CC) DIS

Q? (Gev?)
= = =
& 2 g

—
o
7

* HERA and various fixed target experiments | | | | |

* Proton PDF sensitive channels at hadron e ——
colliders DL

* e.g. Z pr, high mass Drell Yann, inclusive
jets etc 10°

Unpolarized ep DIS

* HERA
R o
EIC Vs = 30 - 140 GeV, 0.01 <y < 0.95

Q* (GeV?)
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EIC Early Science

" HERA DIS data still forms the backbone of 107
global PDF fits — even with the new LHC data

* Fixed target experiments supplement to
constrain high x

T IIIIIII|
L 11 IIII|

10

[

[ IHIII{

Yo TR TTTIT

1l

10 10°° 1072 10t 1

(S,
>
w




COl]-inear PDFS and the EIC See arxiv:2309.11269 for ultimate EIC impact
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https://arxiv.org/pdf/2309.11269

EIC Early Science

Species Energy (GeV) Lumm(;::::g)ﬂyear Electron polarization p/A polarization
YEAR 1 e+Ru or e+Cu 10 x 115 0.9 I\.IO. . N/A
(Commissioning)
etD 114 NO
LEAR'S 7P HOSCHSS 4.95-5.33 LONG TRANS
YEAR 3 e+p 10 x 130 4.95-5.33 LONG TRANS and/or LONG
et+Au 10 x 100 0.84 N/A
e e+p 10 x 250 6.19-9.18 LONG TRANS and/or LONG
etAu 10 x 100 0.84 N/A
YEARS e+3He 10 x 166 8.65 LONG TRANS and/or LONG
Note: the eA luminosity is per nucleon

Early science beam configurations are not final - but the hope of the inclusive PWG

Is for two (or more) e-p runs with different c.0.m. energies
* Alower c.0.m. energy 5x130 run would be particularly useful — considered here
Division of luminosity in years listing multiple species is uncertain — reduced cross

section measurement is usually dominated by systematics, so take only modest
luminosity of 1 fb for each beam config considered here




The goal of this results release...
" We've had interest from groups involved in PDF fitting who want to include EIC/ePIC
“early science” data grids in their fits and see the impact on the uncertainties

The format of the input grids is something like this*

Totally uncorrelated point-to-

point systematic uncertainty

v

_ sigma_stat sigma_p2p sigma_norm
1 7 1

Q?, x, y values for each Statistical uncertainty
“measurement” point

Totally correlated
(uncorrelated between runs)

normalisation uncertainty

on the cross section (%)

the challenge is that we (in ePIC) need to agree on how many cross section

measurements we can take, across what region of the phase space, and with what
precision!

* A value for the cross section itself is generally not needed for PDF fitting impact studies (fitters will use
the central value of whatever framework they’re working in) — but a cross section column WI|| be
included to produce results plots and to facilitate future studies of structure function e




The goal of this results release...

The aim is to make cross section + uncertainty grids for early science e-p configurations
available for those (within or external to ePIC) who wish to do impact studies

There are several grids, one for each permutation of
* Three possible e-p c.0.m. energy configurations
* Two possible binning schemes
* Optimistic and pessimistic systematic estimates
* Predictions from HERAPDF2.0 and NNPDF3.1

These grids are used to produce cross section vs x/Q? plots to be used in public talks if
approved

| will conclude by showing some results for a paper that use a binning and statistical
uncertainties produced using the methods shown here




Note: the actual use of ePIC simulation 1s minimal

Previously, the creation of such grids has not actually used much in the way of full
simulation:

* A binning scheme would be decided according to the resolutions on the kinematic
variables x, y, Q?

* Statistical uncertainties taken directly from event generator
* Systematics based on educated guesses from previous experience of DIS experiments

This work is not intended to revolutionise the way we prepare grids to pass on to fitters —
impact studies done with grids prepared this way are still better than no studies at all

... but this work that does try to add slightly more realism:

* Full simulation used to obtain the statistical uncertainties - efficiency and resolution
effects are included at a level that might be expected at the start of EIC operations

* One of the contributions to the overall P2P systematic uncertainty updated from YR
estimate to estimate from some early ePIC systematic studies
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Analysis Part 1 — Statistical Uncertainties

S0
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Event generation + simulation

Neutral Current e-p DIS events generated using Pythia6.428

* Run cards and meta data now stored at
https://github.com/eic/InclusiveEarlyScienceSamples

* x>10°, y>103
Generated for 5x130, 10x130, 10x250 GeV?
Split as:

* 1<Q?<10 GeV?:500k events

* 10 < Q?< 100 GeV?: 500k events

* 100 < Q%< 1000 GeV?: 500k events

* 1000 < Q% < 10000 GeV?: 50k events

" Events after npsim+EICrecon stored in:
/volatile/eic/EPIC/RECQO/25.10.4/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep

* Note 5x130 config not run — used personal simulation production with 25.10.0 version of
eic-shell for these events



https://github.com/eic/InclusiveEarlyScienceSamples

Event Selection
Selection criteria;
MC scattered electron has an associated ReconstructedParticle

120

100

80)

60|

40)

20|

* Electron from ScatteredElectronsTruth

At least one other particle in ReconstructedParticles (for HadronicFinalState)

Total event E-p, between 16 and 22 GeV (for 10 GeV electron beam) and between 6 and
12 GeV (for 5 GeV electron beam)
— E-p. cut is used to remove high energy Initial State QED Radiation (ISR)

- QED ISR not simulated, but cut also removes poorly reconstructed events

Total E-p,

Total E-p,
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Cut on y applied
later in the analysis
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Kinematic Reconstruction

" Selection ensures we have enough information to reconstruct events using both electron-
only reconstruction, and also mixed methods that require the hadronic final state

* Note that o here is (E-p)nss

" Only electron method reconstruction is used for full analysis, but reconstructions with

other methods are recorded and could also be used

Electron method ez method Double Angle method

On o) Oc/n
Q* =2E.E’ (1 + cos¥,) 2. — 02 = — h — t e/

eX Qe Yz 5h + 5@ YDA an + o O/ an 9

y=1-— 2% (1 —coséb,) U _% 0 p?,e 2 _ 4E? ©0

e e SUs: 1 — Us: DA ag(@@ + ah)
: Y
I Y i =




Kinematic Reconstruction

Electron method Electror method Electron method

AX | X Ay ly QZIQ2

‘ =N s =
" Reco value peaks at true value
" Rise in counts at Ax / x ~ -1 o4
° Due to Iarge pOSitiVe fluctuations -1 -OB —OG -0-1 —02 D DZ D 06 DE“I 21 0B 0604 02 0 02 04 06 DEJﬁI] 21 08 06 04 02 0 02 El4 DS 00501
Electron method Electron method Electron method
y reconstruction at low y

— removed by 0.01 <y < 0.95 cut :
applied later on

- 01 02 03 04 05 06 07 08 09 1 0
¥

R =

y




Binning

Studies of kinematic resolutions used to determine
binning scheme

* Resolution on x sufficient for ~4-5 bins per decade

* Resolution on Q? sufficient for 5-8 bins per decade
... for y>0.01 and when the optimal reconstruction
method is chosen for a given bin

Consider two binning schemes here
* 1. Standard: 5 bins per decade in x and Q?

* 2. “HERA”: x and Q? bin edges set such that in
regions where HERA data exists, no more than
one HERA measurement will be in a given bin
— useful for F_ studies

Generated events
10x250 GeV? ep
Standard binning

10 &

1 Ll 1 T | 1 T | 1 L1111l
1ot 10 10® 1o 1

Generated events
T 10x250 GeV? ep
"“E “HERA” binning

10

= L1111 1 T I B 1 [ | 111
1o 107 107 10" 1




Binning - purity and stability
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NTGC en s:
Stability = _reckgen
gen
Nrect
Purity = —/—=% T
! Nrec §

Electron method reconstruction

= Stability
- 10x250 GeV? ep
Standard binning

10 1w 10

Stability — migration
of events out of bin =
Purity — Migration of

events into bin e

S&P threshold of 30-

40% commonly used "¢

in HERA analyses

(Note that y cut not
yet applied)

Ly
pe 9 1w

Purity
T 10x250 GeV2 ep
g Standard binning

10

Stability
10x250 GeV? ep
“HERA” binning

10 1w 1w*

o'

Purity
10x250 GeV? ep
“HERA” binning

10 =

10

1 10 107 10*
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Statistical uncertainties

Statistical uncertainty [%] (ele)

Statistical uncertainty [%] (ele)

104 4

" Statistical uncertainties obtained
by: )

1 Removing bins outside of 0.01<y<0.95

2 Scaling # of reconstructed events by

v -

95% (electron finder efficiency as

ScatteredElectronsTruth used)
3 Calculate dsw.:for bin i in percent as

100/1 /Trec,i

Dsiat (%)

5x130 GeV? ep

107?

Standard binning

10 4

10°

10! 4

109 <

102 4

Dsiat (%)
10x130 GeV? ep
Standard binnin

10°

100. [ sgrt(rec)
=
1=}

1077 1a°
10° 10-4 10~? 10-? 107t 10°
X

Statistical uncertainty [%] (ele)

0%

Dsiar (%)
10x250 GeV? ep
Standard binni

100

100. / sqrt(rec)

10-1

1072

T
10-3 10-2 101 107

10!

10°

10-*

107

18

100. / sgrt(rec)



Analysis Part 2 — Cross Section Predictions

S0
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Cross section predictions

Grids produced in this analysis are intended for use in further studies of structure
functions and PDF fitting

Could get cross sections through full simulation of physics events, but this would simply
be corrected back to the cross section from the event generator

This approach is
* Time and resource intensive
* Dependent on specific build and settings of event generator
* Not a great way of getting PDF uncertainties

Instead, use computational tools to calculate coefficient functions for certain theory
settings, and hence predictions of cross section observable through convolution with

PDFs o — Z(fj R (.fj)

J




Yadism

For my cross section predictions | use the
Yadism python library for calculations of
structure functions and cross sections

Code is open source, allows interpolation
grids to be stored in PineAPPL format so
there’s no need to re-run computation
when changing PDF set

It's been benchmarked against the widely
used APFEL++ and QCDNUM libraries

| do my predictions at NNLO in the
FONLL flavour number scheme, with
GS(MZZ) = 0118

21



https://arxiv.org/abs/2401.15187

Cross section predictions (NNPDF3.1)

NNPDF31_nnlo_as 0118 _proton: Q% =3.162 GeV? NNPDF31_nnlo_as_0118_proton: Q* = 31,62 GeV?
= Central Value 0.8
Uncertainty (=10}
0.7 4
0.50
0.5

" With these theory settings
then get predictions using '
the NNPDF3.1 PDF set
(and symmetric 7 ) ) )
uncertainties using the MC = e ] T o
replicas)

107* 107! 107? w0t

0.1+




Cross section predictions (HERAPDF2.0)

| also have some
HERAPDF2.0
predictions calculated
using xFitter that were
Kindly shared with me
— only used in “HERA”
binning studies

(Note asymmetric
uncertainties)

xsec

0.1+

HERAPDF2.0 NNLO: Q2 = 3.5 GeV?

= Central Value
Uncertainty (+1a)

T
103

T
102

HERAPDF2.0 NNLO: Q2 = 300 GeV?

0.0

= Central Value
Uncertainty (+1a)

T
10!

xsec

xsec

HERAPDF2.0 NNLO: Q% =35 GeV?

0.8

0.7 1

0.6

0.5 4

0.4 4

0.3 4

0.2 4

0.1

= Central Value
Uncertainty (+10)

T
1n-1

HERAPDF2.0 NNLO: Q2 = 3000 GeV?

0.16

0.14

0.12 4

0.10 4

0.08

0.06 +

0.04 4

0.02 +

= Central Value
Uncertainty (+10)

4%107!

5% 107! 6x 107!




Analysis Part 3 — Systematic Uncertainties

S0
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Systematic Uncertainties

It's difficult to achieve realistic estimates for the systematic uncertainties for a machine
and detector that don’t yet exist

Estimates for systematic uncertainties will change over time, as more information
becomes available, and further simulation studies are done

In the Yellow Report, systematic uncertainties were broken down into
* Optimistic and pessimistic scenarios

* Totally uncorrelated point-to-point uncertainties and totally correlated normalisation
uncertainties (totally uncorrelated between beam configurations)

* No effort made to include partially correlated systematics

These were obtained from the sum in quadrature of the upper and lower bounds of
* P2P: 1% from radiative corrections and 1-2% from detector effects = 1.5-2.3%
* Normalisation: 1% on luminosity and 2-4% from detector effects = 2.5-4.39

25




Early systematics studies (Only 3 sources)

103 4

107 A

101

10°

1 Best method
e ele

e da

® es1g

103 102 1071

X

Contribution = 0.5-4%

4.0

- 3.5

" Update P2P detector effects value based on
early studies assuming:

* Electron/hadron energy scale unc = 0.5/1%
* Electron polar angle unc = 1mrad

" Total uncertainty taken from sum in quadrature
of statistical uncertainty (1fb!) and the average
uncertainty from each systematic (0.5*(|+ve| +

-vel))

" Plot the total uncertainty from the method that
gives the best value

* Require purity & stability > 30%

" Note: only considering 3 sources here, of
which only 1 impacts the DA method - this [2°
spread will change with inclusion of more
systematics




8 [%]

& [%]

Total uncertainties

Simu campaign: 10/2025

- x=7.9e-01
— e+p, s =

ePIC Performance
100 GeV, L = 11b"

laslat |:|asla‘l ® y ptrml lsstt @ )’spe simistic

—5

2x10° 103 2><1 0*
Q7 [GeV?
Simu campaign: 10/2025
i x=7.9e-03 ePIC Performance

e+p, §=100GeV,L =11

I ”|:|8,| ® ptml.sll® ypessmll

30 40 50
Q? [GeV?

4 56?8910 20

8 [%]

Ill

& [%]

Simu campaign: 10/2025

10

- x=7.9e-02

ePIC Performance
e+p. s =100 GeV, L =1fb’

—10

|:|aslzal ® y ptrnll lES‘II @ yspe simistic

2

0 30 40 50 1t:|2 2><1 0*
Q* [GeV?]
10 Simu campaign: 10/2025
i x=7.9e-04 ePIC Performance
_ - -1
i e+p, s =100 GeV, meJ =1fb
5 3 _
0 —
_5 B _
laslat |:|Sslal @ plmll .Sll @ yoas‘ml
-10b—
9x10 "1 4
Q? [Gev2]

Total uncertainty taken as
sum in quadrature of
statistical uncertainties w/
optimistic or pessimistic
systematic uncertainty

Systematic uncertainty
dominates except for x=0.1
when Q2=1000 GeV?

S0
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Plots for release

S0
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2 beam configurations (0.01<y<0.95 && PS>0.3)

N 10°
1 .
b? 10° L= 10" per beam setting o etp, V5=100 GeV
10° - NNPDF 3.1 Prediction
——-—.-——-
===
e
I e ———
10 T e— . -— X_?'gi—012_'3:%1_i—4
= - - a ¥=2.0e01, i=3
1 — . 1 x=3.2e-01, i=2
10 — *—n—n ¥=5.0e-01, i=1
1072
¥=7.9e-01,i=0
10_3 1 1 lllJIlI 1 1 Illllll 1 1 IlJlJlI 1 1 IIJl]II 1 1 1
1 10 10° 10° 10*

Q?[GeV?

Phase space w/ 2 ep
configurations from early
science table

Pessimistic total
uncertainty on plot

Purity > 30% and

Stability > > 30%
(electron method)

S0

Figure 11: Cross sections and uncertainties for the 10x130 and 10x250 GeV? ep
beam configuration as a function of Q? for bins with purity and stability larger

than 30 %. Points are offset in Q? for visibility.
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3 beam configurations (0.01<y<0.95 && PS>0.3)

™ 10° u
0 ePIC Performance e e+p, Vs=51GeV
3 L =1 1fb " per beam setting = e+p, Vs=72GeV
o 10° = Pl o e+p, Vs=100GeV
10° © o X-20804sl8 - NNPDF 3.1 Prediction -
10! o ——
T — e —
10° E: g
10 e
10 T e o — x—?.gi_oe. ie—5 _
S = - D 1-3><=021.-De-%1,i=3 u
1 — se se—ue—0 %=3.28-01, =2
1 0_1 -— PP — x=5.0e-01, i=1
107
x=79e-01, i=0 ||
10_3 1 L lllJIlI 1 L Illllll 1 IlJlJlI 1 1 IIJlJII L 1 1
1 10 10° 10°*
Q? [GeV?]
Figure 13: Cross sections and uncertainties for the 5x130, 10x130,

10x250 GeV? ep beam configuration as a function of Q? for bins with purity and

stability larger than 30 %. Points are offset in Q? for visibility.

and

Add 5x130 ep config to
plot

Phase space w/ 3
potential early science ep
configurations

Pessimistic total
uncertainty on plot

Purity > 30% and
Stability > > 30%
(electron method)
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2 beam configurations (0.01<y<0.95)

a 10°
X ePIC Performance - s =72 GeV
10? e+p, S e u
bﬁ 108 Loroj =1 fo per beam setting ° e+p, Vs=100 GeV Phase Spa.lce e <P
’ configurations from early
5 icti 5
10 _ NNPDF 3.1 Prediction science table
We—=—"——__
103 ,EE::: E:_ . . .
= " Pessimistic total
L _
e A uncertainty on plot
1 0 pra— = x=7.9e-02, i=5 )
= - ¥=1.3e-01, i=4
- - #=2.0e-01, i=3
1 - x=3.26-01, i=2
10" b —-e— — x=5.0e-01, =1
10—2 = — x=7.9e-01, =0
10_3 1 L L 1IJI1| 1 1 1 llllll 1 1 1 lJl]lI 1 1 1 IJlJII L 1 1
1 10 10? 10° 10*

Q°[GeV?]
- . - . B @e
Figure 10: Cross sections and uncertainties for the 10x130 and 10x250 GeV
ep beam configuration as a function of Q? with no purity/stability requirement

Points are offset in Q? for visibility. .



3 beam configurations (0.01<y<0.95)

A 10°
0 ePIC Performance e e+p, Vs=51GeV
g L .. =1fb"per beam setting = e+p, Vs=72GeV
o 10° g Pl o e+p, Vs=100GeV
10° © o %2004 ~——= NNPDF 3.1 Prediction
1o ?EEE-::::_
10° e
E—
c———
10? g
T —e—— —— x=7.9e-02, i=5
10 — e o —o "gx—jﬁae 01,i=4
i e —— == ] x=2.0e-01,i=3
1 S = se—ne—0o %=3.26-01, i=2
107 — - x=5.0e-01, i=1
107 |
x=79e-01, i=0
10_3 1 L lllJIlI 1 1 Illllll 1 1 IlJlJll 1 1 IIJlJII L 1 1
1 10 10? 10° 10° | ,
Q° [GeV]
Figure 12: Cross sections and uncertainties for the 5x130, 10x130,

Add 5x130 ep config to
plot

Phase space w/ 3
potential early science ep
configurations

Pessimistic total
uncertainty on plot

S0

and

10x250 GeV? ep beam configuration as a function of @? with no purity /stability

requirement. Points are offset in Q? for visibility.
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Grids for sharing

S0
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Grids for sharing

purity  stability sigma_red sigma_red_pdf_unc sigma_stat sigma_p2p sigma_norm

" Tables containing xsec estimates at
various X, y, Q2 points, with statistical
and systematic uncertainties as
discussed, are available for:

* Standard and “HERA” binning

* 1fb-1 of 5x130, 10x130, 10x250
GeV? ep events

0G2X0T ansiwundo

" It's important to be able to share
these with fitters if we want impact
studies for the early science report!

* Can easily adjust and rerun as
systematics and luminosity
estimates change

0SZX0T d1slwissad




Impact studies (to be published)
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Impact of Inclusive early science on proton structure

functions and PDFs " We have a paper ready on the impact
that early science ep configurations

: . could have on the proton structure
Inclusive electron-proton measurement prospects in the )
Electron-Ion Collider early science stage functions, PDFs, and o

. H . - . ] T - - - g
Javier Jiménez-Lépez *!, Stephen Maple 2, Paul R. Newman **, and Katarzyna Wichmann #

u 14 ” - 8
'Drf}aﬂ:l'rr:r.l||'r.l.fu de Fisica Tedrica. Universidad Complutense de Madrid, E-28040 Madrid, Spain UseS the H ERA bl nn I ng, aS We

23 8ehool of Physics and Astronomy, University of Birmingham, B15 2TT, UK

! Deutsches Elektronen-Synchrotron DESY, Germany ConSIder pOSSIblllty Of Comblnatlon Wlth

I HERA cross section measurements

November 2025

" Work done prior to recent update to
Abstract systematics — uses HERA inspired

We explore the potential for extracting proton structure functions, proton parton density functions (PDFs),
and the strong coupling a,(M?2), using early science data from the future Electron-Ion Collider (EIC), both Val ueS Of 1 . 9% P2 P @ 3 _4 % norm
standalone, and in combination with HERA data. Different scenarios are considered in which samples with
maodest lnminosity are collected at either two or three EIC beam energy configurations. The Rosenbluth

separation method is used to extract the proton structure functions Fy and Fp from simulated data in a ¢ COﬂSlder altern at|Ve Scenarlos Wlth

model-independent manner, showing that Fr can be extracted significantly more precisely with three centre

of mass energies than with two, whilst also obtaining F, to higher precision than has been achieved previously. > 1fb—1 Iu m I nOSIty’ aS We ” aS System tl

The inclusion of a third beam configuration is also beneficial in the extraction of the strong coupling n_.‘i__\[;':l

that is obtainable with unprecedented experimental precision with the early EIC data. Additionally. the uncertalntles th at deg rade at |OW y 20

precision of the proton PDFs is improved when adding these data, especially for large values of Bjorken-z,
for both two and three EIC beam energy confisurations. These studies show that EIC data will already be a

highly competitive probe of perturbative Quantum Chromodynamics within the first five years of data taking. . Can reprOd u Ce g rIdS USI ng the avall
analysis code




Impact of Inclusive early science on proton structure
functions and PDFs

FL or F2
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Cross sections use central value from
HERAPDF2.0 from xFitter (used later for PDF
impact)

Cross sections smeared according to estimated
statistical and systematic uncertainties

F. and model independent F, extracted from
10x130 and 10x250 GeV? ep configurations

* Every F; point has a corresponding F. point,
but only the F. points with good resolution are
plotted
- Extend F; and F. measurements to higher X
values!

* Note: only 2 points so not a
Rosenbluth “fit”

37




Impact of Inclusive early science on proton structure
functions and PDFs

3
10 1

X

N A\
1.0 I, 2 - -
. ’\% . LN
- R e g
00 E\\:Tﬂ_":\ e :;-_“'__\ "@—-:I I— — ;=’+&—-—a+——7__-"\
, L 0P =2 GeV @ =2.7 GeV* Q* = 3.5 GeV* Q= 4.5GeV* @f = 6.5 GeV*
0 1 1 1 L 1 1 1 1 L L L 1 1 L L L
SN "
o ‘H&\ *\\ r \\-‘
[ ~— - _ T
i e Q%ﬁ__f e M i
|
QET= 8.5 GeV? =10 Gev“ Q 12 Gev’ Q* = 15 GeV* O = 1B GeV?
1oL I I I L I L L L I L L
10 O \ L K
Ia., \“""--, — \""-.,__ \‘Tt ‘\""ﬁ-.k_q_ H-- i::‘“\_ \-'In.
PPy T A\% e %
=22 Lev‘ oF = 27 GeV* =35 Ge\vﬂ OF = 45 GeV* Q’ 60 Ge\f'
1ar 1 L 1 1 1 1 1 L 1 1 L 1 L
NS TN
- ue ~— . T Ty
o [ — 75%'--% . \\\ 7-_._+_.\“ \--gé‘}--..#'\ \ f ::h_
) Q* =70 GeV* o = 90 GeV* QJ=120('=‘e\.fz Q0" = 150 GeV* =2 0('3eIIz
-1.0 1 1 1 1 1 1 1 1 L L L 1 1 L L L
KO NOA NV NN
10} 3 P, \ F AN \
\ m"'ﬁ'- \ \%‘._‘h \\\_ . \ ﬁh\-\_‘ e - \i'%l
) # " ~% R Bt
| ek | oo | @-sobour | - ssdomr
F 0’ 250 Gev’ oF = 301 Ge Q’ = 400 GeV* 0’ 50 Gev’ OF = 650 GeV*
o[ 1 1 1 1 1 1 1 L Il Il
:\. @ \ AN \ N \ N
. I ~ e ~_ N, ~__
. [ Q* =800 GeV? O = 1000 GeV*| Q*= 1200 GeV'| Q= 1500 GeV*| (F = 2000 GeV*
L 1 1 1 L 1 1 1 1 1 1 1 1 L L 1 1 1 L Il L
0 A \ 10° 1 0* 1 0 1 10 1
\ \\\.._‘__ = F,, HERA + EIC, 2 beam energles o F , H1 2013
o0 P I' HERA + EIC, 2 beam energies o I' Hl 2013
_ — HERAPDI‘Z 0 NNLO I' ZEUS 2014
10 ,Q’ = 3000 Glevl 5 Fy, ZEUS 2014

Can do a proper Rosenbluth separation with 3+
Cross sections available in same bin

Try including HERA data points

Get more good points for F.!

* Note that total number of points (see F,) are
fewer as only bins that have an available
HERA measurement are used
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r0.2

1073

Instead of adding HERA points, we could add
an extra, 5x130 GeV? ep run during early
science

* Factor of ~5 improvement in F_uncertainties!
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Summary

" Walkthrough of procedure used to produce grids of NC reduced cross sections as a
function of x and Q? for early science ep configurations
* Binning and statistical uncertainties from ePIC simulation

* Cross section predictions obtained from PDFs — predictions can be used by internal
ePIC analysers in structure function studies, or ignored by PDF fitters that who will
generate their own central values

* Systematic uncertainties modelled after Yellow Report, with update to detector effects
in P2P uncertainties from early ePIC studies

" Cross sections plots showing x-Q2range of points produce — requesting release

" Tables of cross sections with uncertainties produced — request to share with fitting
groups

" Shown example of recent studies for which some of the analysis code described here
was used (in a previous iteration)
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