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Production of heavy-flavor baryons Beauty-baryon enhancement in jetty and 
isotropic events

Event activity dependence of ΛC/D0
 enhancement

● Heavy-flavor production is usually described with the factorization 
approach, where incoming hadron PDFs, hard parton-parton 
scattering and fragmentation are independent:

● Traditional assumption: fragmentation functions are universal for 
different collision systems.
- FF often determined from e+e- (or e-p) collisions, where PDF 
plays no (or less important) role.

● Recent experimental results (ALICE, CMS, LHCb) on charmed-
baryon production do not support this assumption! [1]

● Events with pT > 5 GeV/c trigger hadron:

Baryon-to-meson ratio Baryon-to-baryon ratio

● The beauty quark is heavier than the charm quark and has a harder 
fragmentation. Its kinematics is not affected strongly by the light 
processes. We therefore studied the Λb/B

+ ratio with several different 
event classifiers.

● RT vs. RNC in triggered events ● Spherocity in min-bias events

● CR-BLC model links the enhancement to the UE:

Summary

Classifying event based on jettyness and 
underlying event activity

● Significant enhancement in the ΛC
+/D0 ratio in the low pT (2-8 GeV/c) 

range compared to e+e- predictions [1]: no universality!
● PYTHIA Color-reconnection beyond leading color (CR-BLC)[2,3] 
describes the multiplicity dependence.

● Multiplicity dependence: connected to the event activity. 
Needs to be better understood!

● pT dependence may be sensitive to baryon type: trend differs for 
ΣC

0,+,++→ΛC
+ although ΣC

0,+,++ only differs from ΛC
+

 in isospin.
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● ΛC
+/D0 and Λb/B

+ ratios: universality of fragmentation functions is 
broken. Does the factorization approach work?

RT=
N CH
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- RT: underlying event (UE) activity classifier

- RNC: jet region activity classifier

● S0: spherocity (how isotropic the event is)
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● Right panel: the Λb/B
+ ratio studied as a function of the spherocity.

● Λb/B
+ enhancement depends on 

UE activity, almost independent on 
activity within jet

(hadron with pT > 5 GeV/c)
● Λb/B

+ enhancement is more 
prominent in spherical (UE-
dominated) than jetty events

Discrimination power in data from the ongoing LHC Run 3!

● Measurements with different heavy-flavor baryons: more constraints 
on models. Explore the connection to strange-baryon enhancement.

● Discrimination power of differential measurements that focus on 
event activity in the jet and/or the underlying event region.
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● Left panel: the Λb/B
+ ratio shows the same ordering in terms of the 

MPI as it is present in the ΛC
+ decays.
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