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Outline

❖ Baryon junctions overview/experimental status

❖ Semi-inclusive DIS

❖ New theory results on Regge intercepts

❖ More experimental signatures

2



3

Motivation: what carries the baryon number?
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Motivation: what carries the baryon number?



Gauge invariance
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Motivation: what carries the baryon number?

Gauge invariance
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Can baryon junction carry the baryon number?
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Large N intuition: diagrams as surfaces
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Large N intuition: diagrams as surfaces
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Meson elastic scattering
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Baryon elastic scattering
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Baryons have a “book” topology –

junction becomes necessary
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Different processes

Tetraquark Meson Glueball



Baryon stopping in pp and AA
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Baryon stopping in pp and AA

12

Dashed lines denote junctions



Baryon stopping in pp and AA
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Baryon stopping in pp and AA
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Baryon stopping in pp and AA
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From RHIC Beam Energy Scan by STAR collaboration, 2205.05685



Recent experimental results
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Recent experimental results
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Recent experimental results
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Recent experimental results
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Recent experimental results
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What other processes can probe 
the carrier of baryon number?
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Initial motivation: exclusive ω production

Significant fraction of events 

with the proton in the

    fragmentation region
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Initial motivation: exclusive ω production

Entire baryon is exchanged 

 in the t-channel

Cannot separate the junction

       from valence quarks

Significant fraction of events 

with the proton in the

    fragmentation region
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Initial motivation: exclusive ω production

Entire baryon is exchanged 

 in the t-channel

Cannot separate the junction

       from valence quarks

Need a semi-inclusive process
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Significant fraction of events 

with the proton in the

    fragmentation region



Mueller-Kancheli theorem

Optical theorem:

Generalized to semi-inclusive scattering:
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X
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Study in Regge theory
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SIDIS as 3     3 forward scattering

The largest           is leading
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Three possible processes

Intercept estimates:  Topological expansion+ Feynman-Wilson gas model
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Mueller-Kancheli t-channel exchanges:
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Three possible processes

Intercept estimates:  Topological expansion+ Feynman-Wilson gas model
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Leading

Mueller-Kancheli t-channel exchanges:
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Rapidity distribution of baryons in DIS
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Wide rapidity acceptance at the EIC will make it possible to measure

both Y/2 and y dependence.



Feynman-Wilson gas (FWG)

Generating functional of exclusive cross-sections:
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Exclusive cross-section

Semi-inclusive cross-section



Connected correlators in FWG
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FWG on the planar level
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FWG for 𝐵 ത𝐵 annihilation
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Original baryonium intercepts
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Corrections to intercepts
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Suggestions for experiment: 𝐽0 trajectory
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Suggestions for experiment: 𝐵 ത𝐵 pair production



Summary

• Search for signatures of baryon junctions in semi-inclusive DIS

• Accounting for inter-species correlations in Feynman-Wilson gas 
improves agreement with the existing baryon stopping data

• Suggestions for experiment on baryon-number – flavor separation, 
studying 𝐽0 trajectory further with 𝐵 ത𝐵 production
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Backup
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Σ
X

Optical theorem
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Σ
X

Mueller-Kancheli theorem
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Analyze in Regge theory

Generalization of the optical theorem for single
 particle inclusive processes
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