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ECCE ID Topic Responsible
ecce-note-phys-2021-01 Jet performance note Tristan Protzman
ecce-note-phys-2021-02 Diffractive and tagging group note Bill Li, Axel Schmidt
ecce-note-phys-2021-03 Exclusive processes group note Julie Roche, Rachel Montgomery
ecce-note-phys-2021-04 ReA for D&B Xuan Li
ecce-note-phys-2021-05 SIDIS kinematics Ralf Seidl & Charlotte van Hulse

ecce-note-phys-2021-06 
SIDIS spin asymmetries with single 
hadrons Ralf Seidl & Charlotte van Hulse

ecce-note-phys-2021-07
SIDIS unpolarized TMD 
measurements Ralf Seidl & Charlotte van Hulse

ecce-note-phys-2021-08 Jet ReA Raymond Ehlers
ecce-note-phys-2021-09 Inclusive processes group note Tyler Kutz & Claire Gwenlan
ecce-note-phys-2021-10 Centauro jets (JL) John Lajoie
ecce-note-phys-2021-11 SIDIS (A_LL) Ralf Seidl & Charlotte van Hulse
ecce-note-phys-2021-12 Spectroscopy Derek.Glazier@glasgow.ac.uk
ecce-note-phys-2021-13 Dihadrons Nathan grau
ecce-note-phys-2021-14 BSM group note xiaochao@jlab.org
ecce-note-phys-2021-15 Quarkonium note Xinbai Li
ecce-note-phys-2021-16 3T vs. 1.4T comparison Or Hen



Analysis Notes

● All Physics notes have had at least one official release
○ Notes written in Overleaf à Version Control in github

○ Reviewers commented on nearly all notes 

● Second release in response to reviewers for most notes
○ Goal is for notes to be finished by the Dec 1st proposal deadline



Simulation WG

● All simulation production requests are either complete or finishing the 
last few events!

● As proposal is due next week, there will be no more simulations for that
○ We will start thinking about “homework” productions for December

● For writers, there are 2 computing notes (out of 3) that can be cited for 
simulation and reconstruction descriptions. Link to DRAFTs are here

Large Scale Sim Description
@misc{ecce-note-comp-2021-01,

title={{ECCE Computing Plan}},
note={\url{https://TBD}},
year={2021}

}

Sim Campaign Layout and Reconstruction
@misc{ecce-note-comp-2021-02,

title={{ECCE Software and Simulations for 
the Detector Proposal}},

note={\url{https://TBD}},
year={2021}

}

https://wiki.bnl.gov/eicug/index.php/ECCE_Simulations_Working_Group
https://bnlbox.sdcc.bnl.gov/index.php/s/rEg5PGxAS86qq5Y
https://tbd
https://tbd


SIDIS WG

Up

Down

Sivers function Impact studies of the Sivers functions vs kt and x
• Current Uncertainties
• Uncertainties w/ECCE 
• Central lines fixed to the current data 

extraction 

Impact on the up Sivers
functions vs Energy
• ECCE Uncertainties
• YR Uncertainties
• Results are very 

similar



Inclusive WG
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Inclusive NC reactions: uncorrelated uncertainties

1

• Pion background uncertainty from simulated  ratio + pion rejection from 
calorimetry 

• Resolution/acceptance uncertainty as fraction of difference between Born/
reconstructed cross sections    

• Assume same radiative corrections/bin centering uncertainty as YR 
• Estimate  statistics by scaling  by , 

π/e

eA ep Fd
2 /Fp

2 FA
2 /Fd

2

Total uncorrelated 
systematics 1.9-2.3% 
(consistent with YR)

Inclusive NC reactions: uncorrelated uncertainties 

Total uncorrelated systematics 
1.9-2.3% (consistent with YR) 

● Pion background uncertainty from 
simulated π/e ratio + pion rejection 
from calorimetry 

● Resolution/acceptance uncertainty as 
fraction of difference between Born/ 
reconstructed cross sections 

● Assume same radiative 
corrections/bin centering uncertainty 
as YR 

● Estimate eA statistics by scaling ep 
by Fd2/Fp2, FA2/Fd2



Diffractive and Tagging WG
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Key plot from the Diffractive and Tagging WG
Pion Form Factor, !!

• !! gives insight into Dynamical Chiral Symmetry 
Breaking, transition between non-perturbative 
regimes, and the origin of hadron mass.

• Plot shows reach for 1040 cm–2 of 5x100, 
determined from the exclusive channel: 

"# → ""%#&

• Tagged reaction involves coordination between 
the central detector (barrel and hadron end-cap) 
with neutron tagged in the far-forward Zero-
Degree Calorimeter (ZDC).

• ZDC performance is critical for separating 
exclusive events from background and for '
reconstruction.

● 𝐹p à insight into Dynamical Chiral 
Symmetry Breaking, transition 
between non-perturbative 
regimes+ origin of hadron mass

● Plot shows reach for 1040 cm–2 of 
5x100, determined from

○ 𝑒𝑝 → 𝑒’𝜋+𝑛

● Requires the central detector 
(barrel + hadron end-cap) w/n 
tagged in the ZDC

● ZDC performance is critical for 
separating exclusive events from 
background + 𝑡 reconstruction.

Pion Form Factor, 𝐹p



Jets and HF WG
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ecce-note-phys-2021-13
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ecce-note-phys-2021-04

● Dihadron correlations allow a determination of 
the saturation scale

● HF jet analysis used PYTHIA8 + ECCE 
detector conceptual design for 10x100 GeV2

○ Study the hadronization process

Nathan Grau, Augustana U

Xuan Li, LANL



Exclusive Working Group
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Figure 18: DVCS cross-section measurements as a function of Q2 (Left) and �t
(Right) for the three beam configuration measured. The error bars reflect what can be
achieved with an integrated luminosity of 10 fb�1. The distributions are not smooth
(e.g. bump at �t = 1 GeV2 on the top plot); the bumps were already present in the
MILOU3D generated events. The bumps do not reflect detector acceptance effect.
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Figure 18: DVCS cross-section measurements as a function of Q2 (Left) and �t
(Right) for the three beam configuration measured. The error bars reflect what can be
achieved with an integrated luminosity of 10 fb�1. The distributions are not smooth
(e.g. bump at �t = 1 GeV2 on the top plot); the bumps were already present in the
MILOU3D generated events. The bumps do not reflect detector acceptance effect.

20

4.2.5 Cross sections481

The cross sections, assuming a luminosity of 10 fb�1, were extracted for all kinematics as482

a function of �t and are displayed in figure 42. The acceptance of the ECCE detector was483

fully considered for the events generated but as expected it is not the limiting factor in the484

measurement of these processes. The Far Forward detectors are limiting this measurement.485

For the lower energy kinematic (Kin 1) the outer edge of the Roman Pot limits the acceptance486

while at larger energy kinematic (Kin 4) the inner edge of the Roman Pot limits the acceptance.487

The statistical precision shown is for an integrated luminosity of 10 fb�1 while the Yellow Report488

study ([1] page 342) was performed for an integrated luminosity of 100 fb�1. The physics489

interest resides in the evolution of the �t dependence of the cross-section versus Q2, to a490

large extent the Q2 accepted range is independent from the �t range. With ECCE Q2 will be491

probed between 1 and 15 GeV2.492
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Figure 42: Differential cross-section vs Momentum transfer t for Kin 1 (18x275 GeV2,
top left), Kin 2 (10x100 GeV2, top right), Kin 3 (5x100 GeV2, bottom left) and Kin 4
(5x41 GeV2, bottom right).
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18x275 10x100

5x100 5x41

Luminosity assume 
to be 10 fb-1

the next two peaks above the second minimum have even very much higher distinguishability.693

Also even above that in tT where the saturated or non-saturated run out of statistics, the small694

statistics seems to indicate that the overall smearing from low to high t should not overwhelm at695

least the next one or two peaks such that with more statistics their features and hence the even696

further degree of shifting between saturated vs non-saturated should also be resolvable with697

ECCE.698

Figure 57: Sartre generated ttrans distribution for Saturated and Non-saturated events.
The truth t here corresponds to the reconstructed sample rather than the total gen-
erated samples of events shown in the previous figure 49. The nominal PbWO
resolution r6 reconstruction, the same as in Figure 56, are used for both.

5.6 BeAGLE Studies and Background Level699

Methods for using the Far Forward detectors for veto-ing the incoherent events in the BeAGLE700

samples are demonstrated in the J/Y eA Diffraction note in [9]. For J/Y, as shown there, the701

64

Truth

Reco

● DVCS cross-section vs Q2,−t MILOU3D causes “bumps”
● J/y differential                                                           

cross-section 
○ Roman Pot acceptance limit:                                                
○ Outer edge for 18x275
○ Inner edge for 5x41

● Sartre ttrans
distributions

○ Saturated
○ Non-saturated

● Interesting                                                             
distinguishability 



EW/BSM WG
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Conclusions/Outlook

● Analysis Notes nearly done with the review process à Likely 
further edits needed after proposal comments and reviews

● Discussion on methodology for releasing some (all?) notes once 
review process is complete is needed

● Many thanks to all our WG conveners for this process!
● Simulation requests are essentially done until we have 

”homework”
● First priority is ensuring proposal plots are in the shape that they 

need to be
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Back-Up
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Reminder: Top Physics Priorities
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Inclusive
• F2A @ low-x [Saturation, nuclei]
• A1p vs. x [Spin & Flavor, nucleon]
• A1n vs. x [Spin & Flavor, nucleon]
• Twist-3 gTq vs. x [Spin & Flavor]
SIDIS
• Quark Sivers function [Momentum 

imaging, nucleon]
• Sea quark helicities via SIDIS A1 ALL

measurements [Spin & Flavor, nucleon]
Electroweak and BSM
• Parity violating asymmetries
• Charged Lepton Flavor Violation 
Heavy Flavors and Jets
• In medium correction for heavy flavor 

[Hadronization, nuclei]
• Di-hadron correlations [Saturation, 

nuclei] 

Exclusive
• DVCS ep [Position Imaging, 

nucleon]
• DVCS eA [Position Imaging, nuclei]
• J/y production in ep [Position 

Imaging, nucleon]
Diffractive & Tagging
• A1n from double tagged 3He [Spin 

& Flavor]
• Diffractive meson (J/y) production 

[Saturation]
• Pion structure [Mass]
• Kaon FF [Mass]


