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I am not the expert, but I asked Prithwish a pointed question at the APS Meeting. 

I worked with Vasile Topor-Pop in the early 2000s on baryon junctions as a way of describing 
hyperon enhancement.
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Baryon junctions
The idea that nonperturbative three color flux junctions 
could play an important role in baryon and anti-baryon 
production at high energies was proposed long ago by 
Rossi and Veneziano on the basis of dual regge theory. 
This idea was extended and applied by Kharzeev to 
nuclear collisions. 

   Unlike conventional diquark fragmentation models, a 
baryon junction allows the diquark to split with the three 
independent flux lines tied together at a junction. 



The main reason for baryon junctions at the time: 
the p/p anomaly at mid-pT

Baryon and antibaryon production may in fact dominate the moderate high pT 
hadron flavor yields, a phenomenon never before observed.

  The assumption, in contrast to recombination models, is that strings survive 
and propagate

 An attractive dynamical model that explains copious midrapidity baryon and 
antibaryon production is based on the existence of topological gluon field 
configurations (baryon junctions).



Other relevant measurements

Besides mid-pT baryon enhancement other measurements point to 
novel baryon transport dynamics playing role in nucleus-nucleus 
(AA) reactions. 

STAR data revealed a high valence proton rapidity density (~10), five 
units from the fragmentation regions, and a pbar/p=0.65 at 
midrapidity.

Junctions predict long-range baryon number transport in rapidity as 
well as hyperon enhancement (including W-) and considerable pT 
relative to conventional diquark-quark string fragmentation (large 
anti-hyperon enhancement at SPS energies).



Dima’s mechanism



Baryon anomaly (p/p > 1) at mid pT

One important feature of HIJING is that it can account for 
the pion quenching component of the baryon anomaly. 
However, the LUND JETSET di-quark string fragmentation 
mechanism used in HIJING v1.37 completely fails to 
describe the baryon spectra observed in A+A collisions at 
all energies. HIJING/B and HIJING/BBbar1.10 were 
developed to address this failure at SPS energies. 

 Both were however also found to be inadequate with 
respect to baryon observables. 



HIJING 1.37



Single baryon junction vs JJbar loops, 
Vance1998
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Difference between HIJING and HIJING/B 
at SPS energies (Vance et al.,1998)



Difference between HIJING and HIJING/B at 
SPS/RHIC energies (Vance et al.,1998/1999)



HIJING/BBbar v1.10



Impact on Rapidity distribution 
(PRC68, 054902, (2003))



Vance et al.: Hyperons, 1999



HIJING/BBbar v2.0



HIJING/BBbar v2.0



Modified fragmentation

Larger inverse slope 
for baryon arises 
from smaller junction 
trajectory = higher 
effective string 
tension (three times 
higher) in limited pt-
range (prior to 
quenching)



Standard fragmentation vs junction transport
Vitev, Gyulassy, PRC 65, 041902 (2003)

Test



Baryon anomaly vs HIJING-Bbbar
PRC70, 064906 (2004)

yqs/nqs = w./w.o. shadowing and quenching
f3 = enhanced string fragmentation, SCF)



Summary
Many of the early phenomena at SPS and RHIC could be 
explained with ‘the right’ implementation of gluon junctions:

1.) baryon transport
2.) hyperon enhancement
3.) hyperon to anti-hyperon ratios
4.) proton/pion ‘anomaly’ and RAA differences between species

The right implementation had several ‘free’ parameters:
- Not only junctions (J) but also JJbar loops
- Di-quark suppression factor
- Shadowing and quenching mechanisms (yqs/nqs)
- String tension to parametrize strong color fields (SCF)
- Enhanced di-quark pT kick (f=3)


