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Search for baryon junctions in isobar collisions at EIC 

What carries the baryon quantum number? 

G.C. Rossi and G. Veneziano, Nucl. Phys.B123(1977) 507
Kharzeev, Phys. Lett. B, 378 (1996) 238-246 1

P. Tribedy, CETHNEP, VECC, Nov 15, 2022 1919

How do we test it experimentally ? Brandenburg, Lewis, 
Tribedy, Xu, arXiv:
2205.05685

1.Charge vs. baryon stopping in isobar collisions at RHIC
2.Rapidity dependence of baryon density in photon-induced processes

Valence Quarks? Gluons?
Stop the junction to stop 

a baryon.
Stop the quarks to stop 

a baryon.
Tracking the origin of baryon number with the EIC

Zhangbu Xu,   May 19, 2023, 8:55 AM
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Ø Baryon-junction will be stopped at y~0 (low pT)
ü Large NBaryon at midrapidity

P. Tribedy, CETHNEP, VECC, Nov 15, 2022 

How do we set an experimental test J. Brandenburg, N. Lewis, P. Tribedy, Z. Xu, arXiv: 2205.05685 

Ø Electric Charge (Q) vs. baryon (B) stopping in e+A collisions
ü Naive expectations:

Junction

Can gluons carry the flow of baryon number? 

𝑅 =
𝐵
𝑄
×
𝑍
𝐴

> 1; gluons carry the flow of baryon number 

< 1; quarks carry the flow of baryon number 

Ø Valence quarks carry electric charge; do they also carry a baryon number?
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The BeAGLE model

22-MAR-2018 Baker - POETIC MCEG Workshop 18

Geometry parameter "d"

R=3.766 fm

d ≡ ∫dz r/r
0
    from Z

first-collision
 →  

BeAGLE

BeAGLE

PRD 106, 012007 (2022) 

In BeAGLE, quarks carry the flow of baryon number. 
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𝑅(𝐼𝑠𝑜𝑏𝑎𝑟) =
𝐵!"
∆𝑄

∆𝑍
𝐴

𝑅 𝐼𝑠𝑜𝑏𝑎𝑟 > 1; 
Gluons carry the flow of baryon number

𝑅 𝐼𝑠𝑜𝑏𝑎𝑟 < 1; 
Valence quarks carry the flow of baryon number

BeAGLE shows value consistent 
with the quark's scenario

Ø 𝑅(𝐼𝑠𝑜𝑏𝑎𝑟) is independent of 𝑥!!
ü Consistent with the quark's scenario

UrQMD and Trento taking from,
N.Lewis DIS 2023
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Proposing: the collision of isobars (same baryon B, different 
charge Q) to achieve best precision

e+Ru/Zr 10×40 GeV

Ru+Ru/Zr+Zr

∆𝑄 = 𝑄!" − 𝑄#$


