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Aim of this talk
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ü Overview of the physics discussed at the workshops

ü Basic message: The EIC 2nd detector committee is also a 
venue for gathering the communities’ contributions, 
whether in the form of ideas, or more technical proposal 

Renee Fatemi
Klaus Dehmelt
Charles Hyde
Sangbaek Lee
Simonetta Liuti
Marco Radici (ex officio)
Bjoern Schenke
Ernst Sichterman
Pawel Nadel Turonski
Thomas Ulrich
Anselm Vossen



• HIGH INTENSITY MAGNETIC FIELD: charged particles momentum reconstruction 

• EXTENDED COVERAGE: precision electromagnetic calorimetry – Deeply Virtual Exclusive 
Experiments

• SECONDARY FOCUS: tagging all ion fragments with extended acceptance at low pT/ low x protons 
– DVCS from nuclei

• ENHANCED MUON ID (in backward and barrel region): TCS and other DVES and diffractive 
reactions
•
• BACKWARD HADRONIC CALO - Low-x physics, reconstruction of current jets in the approach to 
saturation 
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Some features of the 2nd detector in IR8
(R. Fatemi)
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Imaging the 
nuclear initial state

Gluon dynamics 
and flavor/color 

symmetries

QCD Energy 
Momentum 

Tensor content 

𝑇""
𝑇#"𝑇$"

Fourier transforms of GPDs (M. Defurne)



At the same time, role 
of complementarity:

Instances where two independent experiments were critical for confirmation of major new discoveries
ü Tevatron top quark discovery (CDF and D0)
ü LHC Higgs discovery
ü Cases where independent measurements provided critical protection against incorrect results 

(ghost muons, Omega b observation …)
ü Instances where unconfirmed result remains in limbo because two-detector system is not in place 

(W mass….)



Outstanding new questions 
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Jets in nuclei  
Felix Ringer , Helen Caine, Ivan Vitev

Deeply virtual exclusive 
experiments 

Yoshi Hatta , Feng Yuan, Vadim Guzey, 
Yakub Wagner, Zhite Yu, Bjoern Schenke, 
Brandon Kriesten, Stefan Diehl, Matteo 

Rinaldi, Pawel Sznajder, Pierre 
Chatagnon, Charles Hyde, Marie Boer, 

Spencer Klein, Jianwei Qiu, SL

Quark and gluon TMDs in 
nucleons and nuclei 
Yuri Kovchegov, John 

Terry, F.G. Celiberto,, Ralf 
Seidl, Elena Boglione, 

Target fragmentation 
Yang Tin Chien, R Elayavalli,     

Christian Weiss 

Backward photoproduction 
via baryon exchange and 

baryon stopping  
Spencer Klein, Z.Xu

Current target correlations 
and quantum entanglement

Dima Kharzeev, Dennis Sivers

This is a partial list…..many other equivalently valid contributions …..
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Open questions on Understanding Jets in Nucleons and Nuclei
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Felix Ringer: Emphasize Far forward detection capabilities, ML-based approach

Electron jet correlations 

Neutrino jet correlations (flavor separation) 



• Helen Caines
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• Ivan Vitev
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Deeply virtual exclusive experiments: quark and gluon angular momentum and 
the origin of the spin crisis  
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This sum rule has longitudinal and transverse components, 
how do we access them through observables/quark and 
gluon distributions?

Fundamental role of deuteron through:
1. Extension of sum rule to spin 1 and interpretation of 

observables (SL)
2. Additional tensor-like observables 



Y. Hatta
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From To…



Feng Yuan

7/30/23 15



Jakub Wagner
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DDVCS allows us to access 
GPDs away from the diagonal 
x= x



Zhite Yu and Jianwei Qiu
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Diffractive scattering 
background allows us 
to circumvent 
factorization issues 
with exclusive multi-
particle finals states!



Bjoern Schenke
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Outstanding questions 
2. How do we separate 
twist two and twist three 
components?
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(*) T-odd

B. Kriesten and S. Liuti, Phys.Rev. D105 (2022), arXiv
2004.08890

[1] Meissner, Metz and Schlegel, JHEP(2009)

1

Brandon Kriesten
Twist -3 GPDs

https://arxiv.org/abs/2004.08890
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To disentangle twitw 2 and twist 3 GPDs one needs to
perform L/T separations: understand the cross section and
its detailed f dependence

z’
y’

x’

DVCS

z

y

x

DVCS formalism
• B. Kriesten et al, Phys.Rev. D 101 (2020)
• B. Kriesten and S. Liuti, Phys.Rev. D105 (2022), arXiv
2004.08890
• B. Kriesten and S. Liuti, Phys. Lett. B829 (2022), 
arXiv:2011.04484

ML
• J. Grigsby, B. Kriesten, J. Hoskins, S. Liuti, P. Alonzi

and M. Burkardt, Phys. Rev. D104 (2021)

GPD Parametrization for global analysis
• B. Kriesten, P. Velie, E. Yeats, F. Y. Lopez and SL,
Phys. Rev D 105 (2022), arXiv:2101.01826 

https://arxiv.org/abs/2004.08890


Charles Hyde

7/30/23 21

Nuclear DVCS and DVMP



Pierre Chatagnon
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First TCS measurement @Jlab



Stefan Diehl
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Backward photoproduction via baryon 
exchange and baryon stopping  



Spencer Klein
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In this approach the baryon recoils but remains intact: baryon 
stopping?



Zhangbu Xu
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Target fragmentation/current target correlations



Dennis Sivers
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Quantum Entanglement in Transverse Spin Asymmetry
(with G.Goldstein and SL) 

Non-perturbative final state interactions signal ordinary entanglement 



Christian Weiss
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TMDs in nuclei



Yuri Kovchegov
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•YK, M. Sievert, Phys.Rev.D 89 (2014) 5, 054035; e-Print: 
1310.5028 [hep-ph]

Are nuclear TMDs simply proportional to the nucleon TMDs, with shadowing corrections like the PDFs?

• To generate a Single Spin Asymmetry (SSA) we need spin-dependence and a complex 
phase. In a nucleus they may come from three sources:
• Sivers functions of the  (polarized) nucleons: transversity channel 
• Orbital rotation due to OAM (just gives real OAM-dependence)
• By including extra rescatterings per nucleon (the odderon): this gives a phase but is A-suppressed. 
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https://arxiv.org/abs/1310.5028
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Transversity

OAM



The EIC 2nd detector workshops 
organized so far have crystallized 
the interest of our community 
emphasizing the 2nd detector’s
importance for both 
complementary measurements 
(P. Grannis, H. Montgomery  ) and 
a new set of measurements 
allowing to test innovative ideas 
that rely on specific features for 
multiparticle detection  in
fragmentation from nuclei, muon 
id, reconstruction of current jets 
at low x ….

Conclusions
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