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Advancing Nuclear Physics: New Horizons with 
Fixed-Target Proton-Nucleus Experiments at 

Intermediate Energies

Attribution: Many ideas drawn from this workshop

As well as conversations with: Niseem Magdy, Giorgio Torrieri
But I take full blame for anything you don’t like!
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What would a fixed target program at the EIC have which is new?
● Polarized beams
● e(ꜛ)+A(ꜛ) and p(ꜛ)+A(ꜛ) 

measurements in same experiment
● Better insight!  Better data 

management!

EIC pA   √sNN: 8.87-22.75 GeV
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Some thoughts
● Fixed target→ higher luminosity, better for rare probes (could be an advantage)
● RHIC BES fixed target did not us p+A.  Also might be nice to reproduce some p+A, 

A+A for consistency, systematic uncertainties
● Rare probes which we’re better at measuring with current detectors: high pT photons! 

 Lambdas!
● RHIC’s strength has always been its versatility.  Would be really nice to have system 

scan, look for collective motion.
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● RHIC BES fixed target did not us p+A.  Also might be nice to reproduce some p+A, 
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● Rare probes which we’re better at measuring with current detectors: high pT photons! 

 Lambdas!
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https://www.catster.com/cat-breeds/most-common-cat-colors/
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Origin of hydrodynamic response

Heikki Mäntysaari, Björn 
Schenke, Chun Shen, 
Wenbin Zhao

arXiv:2509.00511

Heikki Mäntysaari, 
Quark Matter 2025

4

“Hydrodynamic response to initial-state geometry predicts a distinct sign of v2 
correlated with the deuteron's polarization states, providing a clean test case for 
elucidating the collective origin in small collision systems.”
PYTHIA predicts opposite signs

https://scroll.in/article/857298/are-cats-liquid-
answering-this-question-won-me-an-ig-nobel

Is this a liquid?Is this a liquid?

https://protect.checkpoint.com/v2/r01/___https://arxiv.org/abs/2509.00511___.YzJ1OnN0b255YnJvb2s6YzpnOjI1NjNlZWRmYzQzOTEzNTQ2NThmNTY2MGQzZjA2ZTllOjc6MDE4ZjpmNTc5ZmY0ZTNiNzI2OGE4ZGI4ZjIxNzNiYjI4ZmM3YjM1OTYwNmIyNjZiYmYzMGQ4MmQ2NjFlOTk0YjFlZmEyOnA6VDpG
https://protect.checkpoint.com/v2/r01/___https://www.youtube.com/watch?v=WoDi6WTp4Yc___.YzJ1OnN0b255YnJvb2s6YzpnOjI1NjNlZWRmYzQzOTEzNTQ2NThmNTY2MGQzZjA2ZTllOjc6ZTdkMzo4ODU3ZDdhOWM4YmE1N2MxMjEzNWQzMDRjM2Q3ZmM2YTMwODYyMDk3ZjQ5ZjRhYzlkMWE2NWQ1ODE4YTEzMTM0OnA6VDpG
https://protect.checkpoint.com/v2/r01/___https://www.youtube.com/watch?v=WoDi6WTp4Yc___.YzJ1OnN0b255YnJvb2s6YzpnOjI1NjNlZWRmYzQzOTEzNTQ2NThmNTY2MGQzZjA2ZTllOjc6ZTdkMzo4ODU3ZDdhOWM4YmE1N2MxMjEzNWQzMDRjM2Q3ZmM2YTMwODYyMDk3ZjQ5ZjRhYzlkMWE2NWQ1ODE4YTEzMTM0OnA6VDpG
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David Dobrigkeit Chinellato David Dobrigkeit Chinellato 
Quark Matter 2025Quark Matter 2025
https://arxiv.org/abs/2509.00512https://arxiv.org/abs/2509.00512

https://protect.checkpoint.com/v2/r01/___https://arxiv.org/abs/2509.00512___.YzJ1OnN0b255YnJvb2s6YzpnOjI1NjNlZWRmYzQzOTEzNTQ2NThmNTY2MGQzZjA2ZTllOjc6YzI5MDpkOTM3ZGExZGY2Mzc1NGY0NTVlMDU0YWI3YmE1MmM4MTI3NTViMjUxZGJkZmYzNmE4YTQ1YWIzNWZjNzJkYzlhOnA6VDpG
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Vortex Rings
● Measure with Λ
● Work did not include 

polarized beam
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Vortex Rings
● Measure with Λ
● Work did not include 

polarized beam

https://www.reddit.com/r/cats/comments/15c44bx/
felt_the_need_to_share_my_perfectly_circular_boy/



Christine Nattrass (UTK), Exploring a fixed target program at the EIC, 9/30/25 12

DiCE/NA60+ & CBM
Precision 

characterization
 system temperatures

in phase transition 
region!

Thermal Radiation Performance Studies
Pb-Pb at for 2, 1, 1 month data taking 

DiCE/NA60+ proposal 

Axel DreesAxel Drees
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https://www.reddit.com/r/cats/comments/lj1x1o/thermal_cat/

DiCE/NA60+ & CBM
Precision 

characterization
 system temperatures

in phase transition 
region!

Thermal Radiation Performance Studies
Pb-Pb at for 2, 1, 1 month data taking 

DiCE/NA60+ proposal 

Axel DreesAxel Drees
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Heavy Ion Physics in this region
Initial system near 

Initial partonic state 
Immediate hadronization

Competitive environment with state-of-the-art experiments
@FAIR CBM multipurpose and dilepton detector 
@SPS DiCE dimuon & charm & some hadronic observables

Ideally suited to 
study hadronization?

Absence of photon 
measurements! 

Possible opportunity: 
low pT direct photons 
from hadronization Axel DreesAxel Drees
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study hadronization?

Absence of photon 
measurements! 

Possible opportunity: 
low pT direct photons 
from hadronization Axel DreesAxel Drees

https://medium.com/@atgaby/zeke-the-
cat-who-saved-everyone-9c20a754170d
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  Search for baryon junctions

Zhangbu Xu
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  Search for baryon junctions

Zhangbu Xu

https://felinefancy.co.uk/blogs/news/what-is-a-group-of-cats-called
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Baryon junctions

Zhangbu Xu



Christine Nattrass (UTK), Exploring a fixed target program at the EIC, 9/30/25 19

Baryon junctions

Zhangbu Xu https://www.reddit.com/r/cat/comments/nsdtma/
how_my_brothers_three_cats_were_found_asleep_this/
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Jiangyong Jia
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Jiangyong Jia

https://x.com/LorenzoTheCat/status/1629966918223290369
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Summary of Ideas

https://www.catster.com/cat-breeds/most-common-cat-colors/ https://x.com/LorenzoTheCat/status/1629966918223290369

https://felinefancy.co.uk/blogs/news/what-is-a-group-of-cats-called
https://felinefancy.co.uk/blogs/news/what-is-a-group-of-cats-called

https://medium.com/@atgaby/zeke-the-cat-who-saved-everyone-9c20a754170d

https://www.reddit.com/r/cats/
comments/lj1x1o/thermal_cat/

https://www.reddit.com/r/cats/comments/15c44bx/
felt_the_need_to_share_my_perfectly_circular_boy/

https://scroll.in/article/857298/are-cats-liquid-answering-this-question-won-me-an-ig-nobel

● (Polarization-dependent) 
hydrodynamics (p+A)

● Vortex rings (p+A)
● Thermal radiation (p+A, A+A)
● Baryon junctions (p+A, A+A)
● System scan (p+A, A+A)

https://protect.checkpoint.com/v2/r01/___https://www.youtube.com/watch?v=WoDi6WTp4Yc___.YzJ1OnN0b255YnJvb2s6YzpnOjI1NjNlZWRmYzQzOTEzNTQ2NThmNTY2MGQzZjA2ZTllOjc6ZWZjYjowYjRjMDFlODM4ODVjM2ZiNGE3NzJlZDEyZTAwOTY1MTY0MjMzZmE2YWRjZmU1ZWJmYzAzMjdhNmRlOTY5Y2QxOnA6VDpG
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Backup



  

● EIC fixed target energies per nucleon pair: 8.87, 
13.77, 22.75 GeV

● AGS: 2.72-6.67 GeV AGS pA √sNN: 2.72-6.67 GeV
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