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What about baryon number?



Outline

❖ Baryon junctions overview/experimental status

❖ New theory results on Regge intercepts

❖ Semi-inclusive DIS and novel experimental signatures
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Motivation: what carries the baryon number?
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Gauge invariance

7

Motivation: what carries the baryon number?
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Gauge invariance
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Can baryon junction carry the baryon number?
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Baryon stopping in pp and AA
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Dashed lines denote junctions
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Baryon stopping in pp and AA
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Recent experimental works
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N. Lewis et al

arXiv:2205.05685(2022)

Experimental rapidity slope:

RHIC Beam Energy Scan data



Topological expansion + Feynman-Wilson gas

accounting for correlations in three

strings breaking:

N. Lewis et al

arXiv:2205.05685(2022)

Experimental rapidity slope:

New theory input on       
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Topological expansion + Feynman-Wilson gas

accounting for correlations in three

strings breaking:

N. Lewis et al
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Experimental rapidity slope:

New theory input on       
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RHIC Beam Energy Scan data

Rapidity slope intercept

Experiment

“Old” theory

“New” theory
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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
30

Significant fraction of events 

with the proton in the

    fragmentation region



Semi-inclusive deep inelastic scattering (DIS)

center of mass frame:
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Mueller-Kancheli theorem

Optical theorem:

Generalized to semi-inclusive scattering:

Σ

Σ

X

X

Study in Regge theory
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Basics of Regge theory

S-matrix unitarity + analyticity + crossing symmetry

fix  the leading behavior of scattering amplitudes at very high energy.
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Cross sections in Regge theory

34



The Pomeron

35

A Donnachie, P V Landshoff

Phys.Lett. B296 (1992)

,  

Experiment: NO! Instead, it steadily grows

Introduce a new object in Regge theory: the Pomeron

https://arxiv.org/search/hep-ph?searchtype=author&query=Donnachie,+A
https://arxiv.org/search/hep-ph?searchtype=author&query=Landshoff,+P+V


3     3 forward scattering in double Regge limit

The largest           is leading
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Three possible processes

Intercept estimates: 37

Mueller-Kancheli t-channel exchanges:



Three possible processes

Intercept estimates: 38

Leading

Mueller-Kancheli t-channel exchanges:



Rapidity distribution of baryons in DIS
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For pp collision the derivation is similar 

but the final baryon can arise from either 

of the two initial ones.

assuming

Prediction for the EIC 



Summary

• Accounting for inter-species correlations in Feynman-Wilson 
gas is in excellent agreement with RHIC baryon stopping data

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

❑Beam energy dependence and rapidity distribution of net baryon number

❑Flavor composition independence

❑Large multiplicity of mesons in the baryon rapidity gap 
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