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Selection of EIC Channels

o Range of measurements to access these quantities
o As well as other information!
o Some selected channels and what they can access:

o Inclusive DIS — Proton Structure Functions
o DVCS in ep — Chiral even GPDs
o DVMP(7%) — Chiral odd GPDs
o Quark Orbital Angular Momentum (OAM)
o DVMP(J/4) — Gluon GPDs
o Diffractive ¢ production in eAu —
o Spectator Tagging in e3He — Neutron spin dependent

Structure Function, gf
o Sullivan Process — Meson Structure

o More on this in part 2!
o This is not an exhaustive list! Many other channels and
measurements to be madel!
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Inclusive DIS at the EIC

o Measure Neutral Current Deep Inelastic Scattering (NC-DIS)
o at the EIC

ocet+p—e+X

o Extract structure functions, F;, F», xF3 from o
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Inclusive DIS at the EIC

o Measure Neutral Current Deep Inelastic Scattering (NC-DIS)
o at the EIC

ocet+p—e+X

o Extract structure functions, F;, F», xF3 from o

§ 10g
* 4 |- ePIC Performance + e, (5=51GeV
g T ; + e, 15-72GeV
& (b Ly = 1 10" por boam satiing

o From polarised ep collisions, access v e or
Al too
o Double spin asymmetry — Quark
spin dynamics within the proton

o Projected ep NCDIS o with errors

10°
@ [GeV]

Image and Analysis by S. Maple, University of Birmingham (UK), see Analysis Note epic-AN-AC-2025-004 for further
details. PDF discussion in upcoming ESR.
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Inclusive DIS at the EIC

o Measure Neutral Current Deep Inelastic Scattering (NC-DIS)
o at the EIC

ocet+p—e+X

o Extract structure functions, F;, F», xF3 from o

§> Q%= 1.9 GeV?
. .. 5 44 HERA
o From polarised ep collisions, access E SSHERA + 2 EIC energies

Al too 105
P X
o Double spin asymmetry — Quark . &
spin dynamics within the proton s 3

o Projected ep NCDIS o with errors

o SFs are vital inputs to PDF fits to
data

0 0.10.20.30.40.50.60.70.80.9

Image and Analysis by S. Maple, University of Birmingham (UK), see Analysis Note epic-AN-AC-2025-004 for further
details. PDF discussion in upcoming ESR.
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DVCS on ep at the EIC

o Deeply Virtual Compton Scattering, DVCS
ocet+tp—ée+p+ny

o Access chiral even GPDs
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DVCS on ep at the EIC

o Deeply Virtual Compton Scattering, DVCS
ocet+tp—ée+p+ny

o Access chiral even GPDs

E’soo:— ePIC Performance 25.10.2, 10x100 GeV
“ " b ep — ep'y, all reco. v (9 - [89.5, 90.5] de
o One of the “cleanest” channels to - Tttt !
access GPDs L
8 r ++ H’
o Access to GPDs is via Compton %0, : t
Form Factors (CFFs) 200/ v
. . [ +
o Need to isolate interference from ol R A
. . L +
Bethe-Heitler (BH) and signal , - e,
L e " o
o Clean reconstruction of ~ 3

Image and Analysis by O. Jevons, University of Glasgow, Analysis Note with further details in preparation.
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DVCS on ep at the EIC

o Deeply Virtual Compton Scattering, DVCS

ocet+tp—ée+p+ny

o Access chiral even GPDs

o One of the “cleanest” channels to
access GPDs

o Access to GPDs is via Compton
Form Factors (CFFs)

o Need to isolate interference from
Bethe-Heitler (BH) and signal

o Clean reconstruction of

o Reconstruct momentum transfer, —t

do/dt [fb/GeV?]

107

10=

ePIC Performance 26.02.0, 10x130 GeV

ep - ep'y,Q%21GeV?, L,=50"

—— EpIC MC truth

+— Corrected reco.
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Image and Analysis by O. Jevons, University of Glasgow, Analysis Note with further details in preparation.
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DV#OP at the EIC

o Deeply Virtual 7° Production, DV7°P
ce+p—e+p+a°

o Access chiral odd GPDs
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DV#OP at the EIC

o Deeply Virtual 7° Production, DV7°P
ce+p—e+p+a°

o Access chiral odd GPDs

o Single target spin asymmetry Forcromommaes

10 |- ePIC Performnace
E e+p DVaOP 10x130 GeV?

measurements — Sensitive to Quark A
Orbital Angular Momentum

10°E o2

o Reconstruct momentum transfer, —t

1% b

do/dt [fo GeV?
3
/
l

1 L 1 L 1 L 1 L 3
02 04 06 08 1 12 14 16
Momentum Transfer, -t [GeV?]

Image and Analysis by J. Kim, BNL, see Analysis Note epic-AN-AC-2025-002 for further details.
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DV#OP at the EIC

o Deeply Virtual 7° Production, DV7°P
ce+p—e+p+a°

o Access chiral odd GPDs

o Single target spin asymmetry
measurements — Sensitive to Quark
Orbital Angular Momentum

o Reconstruct momentum transfer, —t

o Access to spatial imaging — Fourier
transform of differential cross section

o DV7OP also important to study as
background to DVCS

Image and Analysis by J. Kim, BNL, see Analysis Note epic-AN-AC-2025-002 for further details.
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o Deeply Virtual J/1 Production, DVJ/¢P
ocet+tp—e+p +J/p Jjp—ete

o Sensitivity to gluon GPDs
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DVJ /4P
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o Spatial distributions of gluons within
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DVJ /4P

o Deeply Virtual J/1 Production, DVJ/¢P
ocet+tp—e+p +J/p Jjp—ete

e . x10°
o Sensitivity to gluon GPDs 3 f
. . . . . . b w= 400 + 2.1 eV —RECO
o Spatial distributions of gluons within 2 b e o —Fi
protons 5
o .Clear?ly reconstruct J /1) th.rough o
invariant mass of eTe™ pair i
L
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Image and Analysis by O. Olokunboyo, University of New Hampshire, Analysis Note with further details in preparation.
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DVJ /4P

o Deeply Virtual J/1 Production, DVJ/¢P
ocet+tp—e+p +J/p Jjp—ete

o Sensitivity to gluon GPDs

o Spatial distributions of gluons within

protons 8
o Cleanly reconstruct J/v through %
invariant mass of eTe™ pair 2

o Again, access to spatial dists through
FT of do/dt

Image and Analysis by O. Olokunboyo, University of New Hampshire, Analysis Note with further details in preparation.
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DVJ /4P

o Deeply Virtual J/1 Production, DVJ/¢P
ocet+tp—e+p +J/p Jjp—ete

o2

o Sensitivity to gluon GPDs s e

o Spatial distributions of gluons within
protons

o Cleanly reconstruct J/v through
invariant mass of ete™ pair

F(b) / J. F(b) db
IS
(AARIRAR) RAAN AL LAAN AR R AR LA

o Again, access to spatial dists through
FT of do/dt

o ptp~ decay branch of J/1 also
under investigation
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Diffractive ¢ Production from eAu

o Coherent ¢ production from eAu collisions
oetAu—ée+ AU+ ¢

o Spatial imaging of gluons in nuclei
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Diffractive ¢ Production from eAu

o Coherent ¢ production from eAu collisions
oetAu—ée+ AU+ ¢

|t| Distribution

E T T T T
F o 1<cic10Gev, 001 <y <085
Iy<3.5. 1M~ M < 0.02 GeV

o Spatial imaging of gluons in nuclei

— Sartre g MC
* Sartre o RECOw,, =#/12

o Insights into ok :
o |t| dists form diffractive pattern 8 E
o Use innovative |t|-reconstruction = ]

E il P
method L ePiC Simulation 25.10.2 :‘]va A w 4
E ’ A El

tff

eAu - e'Au'9, 10x100 GeV #H
T

0.1
1t| [GeV/cP

Image and Analysis by M. Kesler, Kent State University, see Analysis Note epic-AN-AC-2025-001 for further details.
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Diffractive ¢ Production from eAu

o Coherent ¢ production from eAu collisions
oetAu—ée+ AU+ ¢
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o Spatial imaging of gluons in nuclei
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o Use innovative |t|-reconstruction 0 E
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Image and Analysis by M. Kesler, Kent State University, see Analysis Note epic-AN-AC-2025-001 for further details.
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Diffractive ¢ Production from eAu

o Coherent ¢ production from eAu collisions
oetAu—ée+ AU+ ¢

Fourier Transform

o Spatial imaging of gluons in nuclei

g OM
B I H h H "‘Q:: o :’::;eclonmslhod7
o Insights Into 5 oo E
o |t| dists form diffractive pattern o ]
o Use innovative |t|-reconstruction i / v\
method S ;
o Need to suppress incoherent BG 002 i Simiation 25.10.2, 10x100 GV E
. . ) —0.041~ eAu— e'Au ]
o Again, FT of t dist to get spatial oo KK | | K
profile of gluon density et B

Image and Analysis by M. Kesler, Kent State University, see Analysis Note epic-AN-AC-2025-001 for further details.
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A7 and g from e3He

o Double spectator tagging of e3He — neutron structure

o ldentify en events via tagging of both spectator protons
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A7 and g from e3He

o Double spectator tagging of e3He — neutron structure

o ldentify en events via tagging of both spectator protons

o Access g{', neutron spin dependent
structure function through
measurements of Af

Q° (GeVic)®

o A7 — Double spin asymmetry, ‘“
polarised 3He ‘

i i . i . 10° 10? %o 10" 1

o Spin distribution and composition of p—T

within the neutron o . 1

5 ; ePIE) performance

o Projected results and and statistical - S
uncertainty for gf e .

Xg

Image and Analysis by W. Lin, Stony Brook University, see Analysis Note epic-AN-AC-2025-005 for further details.
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Brief Comments

o Many of the studies shown showcase what can be achieved in
the “Early Science” period of the EIC

o First ~5 years of running!
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Brief Comments

o Many of the studies shown showcase what can be achieved in
the “Early Science” period of the EIC
o First ~5 years of running!
o As such, they offer an early showcase of what can be achieved
o f[, =5 fb~! assumed in many plots as shown
o As mentioned, this is not an exhaustive list
o Many more studies in progress!
o Some need further work to demonstrate potential impact
o E.g. DVCS, preparing asymmetry pseudodata
o Nonetheless, showcases that ePIC can measure these channels
o So far, we've seen what can be done for nucleon structure,

but what about meson structure?
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Part 2 - Meson Structure with the Sullivan Process
at the EIC, F;



Why Meson Structure - Hadron Mass Budgets

Hadron Mass Budget

B QCD Mechanism
Higgs + QCD (DCSB)
iHiggs Mechanism

Image - G. Huber, modified figure from https://doi.org/10.1088/1361-6471/abf6c3
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Why Meson Structure - Hadron Mass Budgets

Hadron Mass Budget

B QCD Mechanism
Higgs + QCD (DCSB)
iHiggs Mechanism

o Only the portion in red is directly from the Higgs current
o Multiple mechanisms at play to give hadrons their mass

Image - G. Huber, modified figure from https://doi.org/10.1088/1361-6471/abf6c3
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o Mass generation mechanisms intricately connected to structure
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Hadron Mass Budget

B QCD Mechanism
Higgs + QCD (DCSB)
iHiggs Mechanism

o Only the portion in red is directly from the Higgs current
o Multiple mechanisms at play to give hadrons their mass
o Mass generation mechanisms intricately connected to structure
o The simple gg valence structure of mesons makes them
an excellent testing ground
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Why Meson Structure - Hadron Mass Budgets

Hadron Mass Budget

B QCD Mechanism
Higgs + QCD (DCSB)
iHiggs Mechanism

(%)

Only the portion in red is directly from the Higgs current
Multiple mechanisms at play to give hadrons their mass
o Mass generation mechanisms intricately connected to structure

©

o The simple gg valence structure of mesons makes them
an excellent testing ground
o How can we examine their structure?
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The Sullivan Process

o Can use the Sullivan process to study
meson structure
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The Sullivan Process

o Can use the Sullivan process to study
meson structure

o Scattering from nucleon-meson
fluctuations

o w/K SF: quark-gluon momentum
fractions

o /K FF: how EHM manifests in the
wave function
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meson structure
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fluctuations
o /K SF: quark-gluon momentum
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o /K FF: how EHM manifests in the
wave function

o Can measure this as Tagged DIS

o Measure w/K structure functions
o See Tanja's talk for further details
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The Sullivan Process

o Can use the Sullivan process to study
meson structure
o Scattering from nucleon-meson
fluctuations
o m/K SF: quark-gluon momentum
fractions
o /K FF: how EHM manifests in the
wave function

o Can measure this as Tagged DIS

o Measure w/K structure functions
o See Tanja's talk for further details
o OR, if X is restricted to a single w or
K, have Deep Exclusive Meson
Production (DEMP)

o Access to meson form factors
Q FTr and FK

Stephen JD Kay University of York
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Quantifying Meson Structure - Meson Form Factors

o Charged pion (%) and kaon (K*) form factors (F,, Fx) are
key QCD observables

o Momentum space distributions of partons within hadrons

F(OY=[4, ) (p+a)dp
HARD (pQCD)

W

.

Printa

TC Uistribution Amplitude

p —" pg
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Quantifying Meson Structure - Meson Form Factors

o Charged pion (%) and kaon (K*) form factors (F,, Fx) are
key QCD observables

o Momentum space distributions of partons within hadrons
iinal

)
F(OY=[4, ) (p+a)dp
HARD (pQCD)
Y. (S
kﬂ S’

k p p+q

Printa

TC Uistribution Amplitude

o Meson wave function can be split into ¢*°'* (k < k;) and
ohard the hard tail
o Can treat ¢! in pQCD, cannot with ¢s°ft
o Form factor is the overlap between the two tails (right figure)
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Quantifying Meson Structure - Meson Form Factors

o Charged pion (%) and kaon (K*) form factors (F,, Fx) are
key QCD observables

o Momentum space distributions of partons within hadrons
iinal

)
F(OY=[4, ) (p+a)dp
HARD (pQCD)
Y. (S
K,

k p p+q

Printa

TC Uistribution Amplitude

o Meson wave function can be split into ©*°'" (k < ky) and
o4 the hard tail
o Can treat ¢! in pQCD, cannot with ¢s°ft
o Form factor is the overlap between the two tails (right figure)
o F, and Fk of special interest in hadron structure studies
o 7 - Lightest QCD quark system, simple
o K - Another simple system, contains strange quark
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Measurement of F, at High Q?

o To access F; at high Q?, must measure F indirectly
o Use the “pion cloud” of the proton via p(e, e'n"n)
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Measurement of F, at High Q?

o To access F; at high Q?, must measure F indirectly
o Use the “pion cloud” of the proton via p(e, e'n"n)

o At small —t, the pion pole process dominates o;
%
F (@%

GnNN(‘)

N N
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Measurement of F, at High Q?

o To access F; at high Q?, must measure F indirectly
o Use the “pion cloud” of the proton via p(e, e'n"n)

o At small —t, the pion pole process dominates o;
o In the Born term model, F? appears as -

2
DL T g (DFA(QR 1) %anz)

I X (t* m%)g"TN/V

GnNN(‘)

N N

Stephen JD Kay University of York 30/04/26 14 / 22



Measurement of F, at High Q?

o To access F; at high Q?, must measure F indirectly
o Use the “pion cloud” of the proton via p(e, e'n"n)

o At small —t, the pion pole process dominates o;
o In the Born term model, F? appears as -

2
dO_L i 2 (t)F,Q(Q2 t) % F @)

I X (t* m%)g"TN/V

o We do not use the Born term model G (9

TNN

N N
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Measurement of F, at High Q?

o To access F; at high Q?, must measure F indirectly
o Use the “pion cloud” of the proton via p(e, e'n"n)

o At small —t, the pion pole process dominates o;

o In the Born term model, F? appears as -

)
o 2 %
T e (P "o

dr (e

o We do not use the Born term model G (9

o Drawbacks of this technique - N N

o lIsolating o, experimentally challenging
o Theoretical uncertainty in F, extraction
o Model dependent
(smaller dependency at low -t)
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Measurement of F, at High Q?

o To access F; at high Q?, must measure F indirectly
o Use the “pion cloud” of the proton via p(e, e'n"n)

o At small —t, the pion pole process dominates o;

o In the Born term model, F? appears as -

)
o 2 %
T e (P "o

dr (e

o We do not use the Born term model G (9

o Drawbacks of this technique - N N

o lIsolating o, experimentally challenging
o Theoretical uncertainty in F, extraction

o Model dependent
(smaller dependency at low -t)

o At a collider, isolate doy /dt from do,,s/dt, using a model
o Measure Sullivan Deep Exclusive Meson Production (DEMP)
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Ingredients for Sullivan DEMP

o Sullivan DEMP as a process is fairly self descriptive!

o Consider the p(e, €'m"n) reaction
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Ingredients for Sullivan DEMP

o Sullivan DEMP as a process is fairly self descriptive!

o Consider the p(e, €'m"n) reaction

©

e scatters from p (7t cloud), exchanging v* @
o €, 7t and n final state

o

Can also measure n(e,e'r~p)ine+ D

}/$
Kaon DEMP, 7+ — K+ and n — A @

o p(e, e’ KTA%)
o p(e, e KTE)
o Hyperons decay!

©

P
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Ingredients for Sullivan DEMP

o Sullivan DEMP as a process is fairly self descriptive!

o Consider the p(e, €'m"n) reaction

©

e scatters from p (7t cloud), exchanging v* @
o €, 7t and n final state

(%)

Can also measure n(e,e'r~p)ine+ D

}/$
Kaon DEMP, 7+ — K+ and n — A @

o p(e, e’ KTA%)
o p(e, e KTE)
o Hyperons decay!

©

o So just need e + p or e + D collisions

P
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Simulating Events - DEMPgen

o DEMPgen - Deep Exclusive Meson
Production event generator

o DEMPgen uses parameterised
Regge-based models
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Simulating Events - DEMPgen

o DEMPgen - Deep Exclusive Meson
Production event generator

o DEMPgen uses parameterised
Regge-based models

o Fixed target (JLab) and colliding beams
(EIC) modes
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Simulating Events - DEMPgen

o DEMPgen - Deep Exclusive Meson
Production event generator |Initialization&PSF Check |

o DEMPgen uses parameterised
Regge-based models

Random event generation
& Kinematics calculation

o Fixed target (JLab) and colliding beams v
(ElC) modes | Event selection cuts |

o Feed in an input .json file v
o Specify conditions | Cross section calculations |

o Beam energies, number of events etc v
| Event weighting |

v

| Output format |
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Simulating Events - DEMPgen

o DEMPgen - Deep Exclusive Meson
Production event generator |Initialization&PSF Check |

o DEMPgen uses parameterised
Regge-based models

Random event generation
& Kinematics calculation

o Fixed target (JLab) and colliding beams v
(ElC) modes | Event selection cuts |

o Feed in an input .json file v
o Specify conditions | Cross section calculations |

o Beam energies, number of events etc v
o Several reactions available | Eventi’eightmg |

o p(e,e'ntn)
o p(e,eKTA) |

Q ...

Output format |
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Simulating Events - DEMPgen

o DEMPgen - Deep Exclusive Meson
Production event generator |Initialization&PSF Check |

o DEMPgen uses parameterised
Regge-based models

Random event generation
& Kinematics calculation

o Fixed target (JLab) and colliding beams v
(ElC) modes | Event selection cuts |

o Feed in an input .json file v
o Specify conditions | Cross section calculations |

o Beam energies, number of events etc v
o Several reactions available | Event weighting |

v

Output format |

o p(e,e'ntn)
o p(e,eKTA) |

Q ...

o Further details in recent paper
https://doi.org/10.1016/j.cpc.2024.109444
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DEMP Kinematics - Visualising with ePIC

o €' and 7" hit the central detector

(=)
Time.of .Flight,

DIRC,
RICH detectors

MPGD trackers
MAPS tracker
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DEMP Kinematics - Visualising with ePIC

o €' and 7" hit the central detector
o n very forward focused, ZDC

Roman Pots
& < %

ZDC

Crystal
EMCAL ~ /

SiPM-on-tile HCAL

BO detector

Focusing quadrupoles

Off-Momentum
Detectors

BOpf combined function magnet
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DEMP Analysis Overview - Event Selection Cuts

o Need to select out ', 7", 11 triple coincidence events
o To begin, require that simultaneously we have -
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DEMP Analysis Overview - Event Selection Cuts

o Need to select out ', 7", 11 triple coincidence events
o To begin, require that simultaneously we have -
o One negatively charged track in the —z direction (the €’)
o “ElectronFinder” equivalent cuts applied
o One positively charged track in the +z direction (7™)
Q
o E, > 40 GeV
o O <4 mrad

E, > 120 GeV for 10x250, 6™ is after a rotation of 25 mRad around the proton axis to remove the crossing angle
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DEMP Analysis Overview - Event Selection Cuts

o Need to select out ', 7", 11 triple coincidence events
o To begin, require that simultaneously we have -
o One negatively charged track in the —z direction (the €’)
o “ElectronFinder” equivalent cuts applied
o One positively charged track in the +z direction (7™)
Q
o E, > 40 GeV
o O <4 mrad

o Calculate Q?, cut on 5 < Q3, < 35 GeV?
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DEMP Analysis Overview - Event Selection Cuts

Need to select out ¢, 7", 1 triple coincidence events

5
o To begin, require that simultaneously we have -
o One negatively charged track in the —z direction (the €’)
o “ElectronFinder” equivalent cuts applied
o One positively charged track in the +z direction (7™)
Q
o E, > 40 GeV
o O <4 mrad
o Calculate Q?, cut on 5 < Q3, < 35 GeV?
o Calculate remaining kinematic quantities and apply cuts:

o0 0 < —texgage < 1.4 GeV?, W > 0 GeV and ypa > 0.01
o Using the tRECO convention for -t reconstruction methods
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DEMP Analysis Overview - Event Selection Cuts

o Need to select out ', 7", 11 triple coincidence events
o To begin, require that simultaneously we have -
o One negatively charged track in the —z direction (the €’)
o “ElectronFinder” equivalent cuts applied
o One positively charged track in the +z direction (7™)
Q
o E, > 40 GeV
o 0 <4 mrad
o Calculate Q?, cut on 5 < Q3, < 35 GeV?
o Calculate remaining kinematic quantities and apply cuts:
o0 0 < —texgage < 1.4 GeV?, W > 0 GeV and ypa > 0.01
o Using the tRECO convention for -t reconstruction methods
o Apply final exclusivity cuts
o Missing mass, Af* and A¢* cuts
o Cuton18< ) (E—P;) <22 GeV
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DEMP Analysis Overview - Event Selection Cuts

o Need to select out ', 7", 11 triple coincidence events
o To begin, require that simultaneously we have -
o One negatively charged track in the —z direction (the €’)
o “ElectronFinder” equivalent cuts applied
o One positively charged track in the +z direction (7™)
Q
o E, > 40 GeV
o 0y <4 mrad
o Calculate Q?, cut on 5 < Q3, < 35 GeV?
o Calculate remaining kinematic quantities and apply cuts:
o0 0 < —texgage < 1.4 GeV?, W > 0 GeV and ypa > 0.01
o Using the tRECO convention for -t reconstruction methods
o Apply final exclusivity cuts
o Missing mass, Af* and A¢* cuts
o Cuton18< ) (E—P;) <22 GeV
o Full analysis code on on GitHub, details in Analysis Note

https://github.com/sjdkay/ePIC_DEMP_Analysis and https://doi.org/10.5281/zenodo.18681414
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Kinematic Reconstruction - —t

o Can reconstruct —t in multiple ways (see treco document)
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Kinematic Reconstruction - —t

o Can reconstruct —t in multiple ways (see treco document)

o “Best” way for DEMP is — —texgage = (P — ﬁ’corr)2

o Exploit exclusive nature of the reaction, generic
implementation available in code here

o —texBABE correlates well
with truth

o
>

ePIC Performance

e+p, 10(e)x130(p)
25.10.2 Campaign
DEMPgen 1.2.4

DEMP ep— e'nt*

o
=

e
)

Rate/1% bin (Hz)

o Far better than methods
using uncorrected neutron

0.1

0.08

track (tgape) and methods 008
utilising electron information 004
0.02
(fex) and . P
H 00 -150 -100 -50 0 50 100 150 200
In fO (-t Mg (%)
o(eXBABE) = 11.03, o(BABE) = 42.67, o(eXBE) = 43.26, = 83.92. All ¢’7"n triple coincidence
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Kinematic Reconstruction - —t

o Can reconstruct —t in multiple ways (see treco document)

o “Best” way for DEMP is — —texgage = (P — E’CO,,)2

o Exploit exclusive nature of the reaction, generic
implementation available in code here

o —texBABE correlates well

. 0.8 ePIC Performance - eﬂ&ﬁ
oxease €
Wlth truth 07 e+, 10(€)x130(p) Lo
*" 25.10.2 Campaign B e

DEMPgen 1.2.4 Bl
0.6 DEMP ep— e'nn*

expT

o Far better than methods
using uncorrected neutron

0.5

Rate/0.005 GeV? bin (Hz)

0.4

track (tgape) and methods o
utilising electron information 02
(tex) and o Jﬂ\
info %5 04 03 02 01 0 01 OEmgevg)vs

e

o Again, true for absolute
difference too
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Kinematic Reconstruction - —t

o Can reconstruct —t in multiple ways (see treco document)

o “Best” way for DEMP is — —texgage = (P — ﬁ’corr)2

o Exploit exclusive nature of the reaction, generic
implementation available in code here

o —texBABE correlates well

o
®

< =
H g: ePIC Performance 9P|§5 10" T
o
with truth 807 - oot € :
2 u
El 25.10.2 Campaign
506 DEMPgen 1.2.4
o Cut on DEMP ep-> e'nr’

0.5 107

—texBaBe < 0.45 Ge\V/?2

o For form factor extraction,
want lowest —t bins

0- 0.1 02 03 04 05 06 07 08
e (GeV?)

Note, events only generated to —t 0.4 GeV?
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DEMP Analysis Results - @2, —t Binning

o After applying cuts, bin in Q2 and —t
o —t bins 0.02 GeV? wide
o Q? bins 1 GeV? wide

~
N
T S5<@F<6 17<@F <18 32<@F <33
o =5 'y
N = « )
N = BN Y
L 05 0.1 015 02 025 03 035 0. % 037635 04 045 0 % oos 04T o
&
-t(Gel?) >
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DEMP Analysis Results - @2, —t Binning

o After applying cuts, bin in Q2 and —t
o —t bins 0.02 GeV? wide
o Q? bins 1 GeV? wide
o Rebin if stats low or bin migration an issue

~
N
T S<F<6 17<@<18 32<@F<33
o R S
NEL w1k RN
S o - = AN 10
} + ~,,‘L;W— unnﬂvﬂi ."\..W n;7~ L“w.»*
< > o1 0 e 020 STBERTOE s 01 038 a2 028 0§ T 0 0% 05 o Wi 8
&
-t(Gel?) >

Want bin width to be larger than resolution per bin, see next slide
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DEMP Analysis Results - @2, —t Binning

o After applying cuts, bin in Q2 and —t
o —t bins 0.02 GeV? wide
o Q? bins 1 GeV? wide
o Rebin if stats low or bin migration an issue
o From rate per bin, extrapolate to number of events with
[ L =5 b1, project to Fy

~
S 5<@@<6 17<@<18 32<@F<33
5 o = DM,

N H pe ! w7

S =N - H\

% um - b o wﬂrr . oz"n' e g L:' SieEs

~

&

v
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F Early EIC Outlook

o How do things look for first ~5 years of EIC running?
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F Early EIC Outlook

o How do things look for first ~5 years of EIC running?

— i 2 0.65 L ‘ .

o ePIC —+ F; to high Q T
et o oo DEWPgen 124 0130

o Error bars represent real 0.54 A2 Es 2 v arery |

projected error bars

R r Q* Reglon
o Inner bar - statistical L m""" siuey |
o Outer bar - systematic ©
05R:R,R:JL/UT i
o R=0.013 -014 at 0.1 . cerson
Nesterenko. & Radyushkin QSR
lowest —t from VR model sy o o ahAnE

0.00 T T T T
0 40 50

Projection plots by G.M. Huber, University of Regina
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F Early EIC Outlook

o How do things look for first ~5 years of EIC running?

o ePIC — F, to high Q?

o Error bars represent real
projected error bars

Inner bar - statistical
Outer bar - systematic
OR = R, R = O’L/UT

R =0.013 — 014 at
lowest —t from VR model

© © 0 o©o

o Much finer Q2 binning now!

Projection plots by G.M. Huber, University of Regina

1 1 1
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F Early EIC Outlook

o How do things look for first ~5 years of EIC running?

— i 2 0.65 L ‘ .

o ePIC —+ F; to high Q T
et o oo DEWPgen 124 0130

o Error bars represent real 0.54 A2 Es 2 v arery |

projected error bars
. . r Q2 Reglon
o Inner bar - statistical At S5
o Outer bar - systematic

o 0R=R, R=o0,/0T 022 Rl i

o R=0.013 -014 at 0.1 S cerson
Nesterenko. & Radyushkin QSR
lowest —t from VR model 0.00 ] s o o Gcp-33t
o 10 ‘ ‘ 40 50

o Much finer Q2 binning now!
o Early science [ L, looks promising!
o How high in Q? will be possible?
o When do statistical limitations bite?
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F Early EIC Outlook

o How do things look for first ~5 years of EIC running?
o Further details in Analysis Note, epic-AN-AC-2026-02

o ePIC — F; to high Q BT "“““ e
o Error bars represent real 0.54 - (b 2 00 rry E CoT
projected error bars 045 P L
o Inner bar - statistical " osp g m"g"’ﬁg'g‘l‘o"; i

o Outer bar - systematic S el

Qo (5R:R,R:O'L/UT 0227 T i
o R=0.013-014 at 0.1 Simu porsion |-

lowest —t from VR model 000} . | ‘Mn:ﬁ”'i.dv.kg%é:“fiz
0 10 40 50

o Much finer Q2 binning now!
o Early science [ L, looks promising!
o How high in Q? will be possible?
o When do statistical limitations bite?

Stephen JD Kay University of York 30/04/26 21 / 22


https://doi.org/10.5281/zenodo.19204154

Summary and Outlook

o A wide range of nucleon structure measurements enabled by
the ePIC detector at the EIC

o A range of different channels to access GPDs
DVCS

DV#OP

DVJ/yP

© © 0 o
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Summary and Outlook

o A wide range of nucleon structure measurements enabled by
the ePIC detector at the EIC

o A range of different channels to access GPDs
o DVCS
o DVn°P
o DVJ/yP
Qo ...
o Also insights into structure functions and
Q

o Spectator tagged e3He
o Inclusive DIS
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Summary and Outlook

o A wide range of nucleon structure measurements enabled by
the ePIC detector at the EIC

A range of different channels to access GPDs
DVCS

DV#OP

DVJ/yP

o

© © 0 o

Also insights into structure functions and

©

Q
o Spectator tagged e3He
o Inclusive DIS

©

Sullivan process at the EIC— Meson Structure
Propsects for F, measurements to high @2 look promising
o Even in the early science period

o
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Thanks for listening, any questions?
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