
Fragmentation of J/ψ in jets in pp 
at √s = 5.02 TeV

 Batoul Diab
On behalf of CMS collaboration  
Laboratoire Leprince-Ringuet 

19/05/2018

CMS-PAS-HIN-18-012

http://cds.cern.ch/record/2318344?ln=en


 2

And here 
are the z 

distributions 
they got. 

Could jet quenching be relevant?
Maybe! let’s take a look together at 

their results

You mean like jet quenching? Maybe! let’s take a look 
together at their results.

Fragmentation of jets into J/ψ with CoMicS
Batoul Diab

Once upon a run, J/ψ of pT larger 
than 3 (6.5) GeV, in forward 
(mid-) rapidity, were clustered in 
jets of 25 < pT < 35 GeV.
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Primary 
vertex

Secondary 
vertex

You mean 
the displacement of the µµ vertex 
from the primary collision, right?

Prompt and nonprompt 
J/ψ are separated with 2D fits of the 
invariant mass and the pseudo-proper 

decay length

Exactly!

Pseudo-proper decay 
length distribution

Invariant mass spectrum 

pp? Didn’t you say 
Heavy ion? 

APS/Alan Stonebraker

They are planning to 
measure J/ψ in jets in PbPb 

also, to see the effect of the 
QGP on J/ψ-jets. 

Maybe the J/ψ suppression at 
high pT is not just caused by 

Debye screening but also 
parton energy loss.

[4]
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                                                        Prompt data and MC are very different! 

Wait a 
sec!!!

Nonprompt data 
and MC have similar trends. Due 

to the decay kinematics, the parent b 
hadrons have a quite different z 

distribution.

Nonprompt 
Mid-rapidity

Nonprompt 
Forward rapidity

Prompt 
Mid-rapidity
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Forward rapidity
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J/ψ-in-jet fraction data/MC

That’s not all!!! 
The results for the fraction of J/ψ 
that are in jets showed a difference 
both for prompt and nonprompt J/ψ. 

This fraction is less than 7% in all 
cases but it is bigger in data than MC.
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The migration 
across z and jet pT  bins, 

due to the jet pT resolution, 
is corrected with 2D 

unfolding

The transition 
from true to measured 

is expressed in terms of a 
response matrix 

constructed from MC 
simulations using 

PYTHIA 8Heavy stuff, 
man!
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Did you know that J/ψ is used to 
study the QGP?

Yeah. Too bad its production is still 
not fully understood though.

What do you mean?  
What about non relativistic QCD ?

NRQCD is 
considered the best 

model we have now, but it 
does not describe well the 

polarisation, for 
example.

[1]

By measuring 

you can study the J/ψ 
fragmentation function. You can 

also check how often J/ψ 
end up in jets.

So how would you get a better 
understanding then?

You can look at J/ψ in jets

How does this help? 
What can you measure exactly?

z = pT,J/ /pT,jet
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[2]

Actually the CMS Heavy Ion 
Group has some interesting 

results in pp collisions
[3]

This is really interesting!  
So our current understanding of J/ψ 

is still not enough.

Yeah we need further 
studies in pp.

Wait a minute!!

What?

Do you feel like someone is 
watching us????

Mmm.. Hi?!

It would 
also be interesting to see 
how J/ψ-jets fragment in 

PbPb.

[1] CMS, “Measurement of the prompt J/ψ and ψ(2S) polarizations in pp collisions at √s = 7 TeV”, PLB 727 (2013) 381 
[2] LHCb, “Study of J/ψ production in jets”, PRL 118 (2017) 192001 
[3] CMS, “Production of prompt and nonprompt J/ψ in jets in pp collisions at √s = 5.02 TeV”, CMS-PAS-HIN-18-012 
[4] M. Spousta, “On similarity of jet quenching and charmonia suppression”, PLB 767 (2017) 10
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Motivation

Batoul Diab - Quark Matter 2018 

The production of J/ψ is not fully understood:  
• Study J/ψ in pp collisions first

J/ψ are used as a probe for QCD phenomena

Are J/ψ isolated? → J/ψ in jets 
• fragmentation pattern? 
• fraction of J/ψ produced in jets? 

z =
pT,J/ 

pT,jet
<latexit sha1_base64="2qX53nDwrmUHd+AHxS+KrpYmIvk="></latexit><latexit sha1_base64="2qX53nDwrmUHd+AHxS+KrpYmIvk="></latexit><latexit sha1_base64="2qX53nDwrmUHd+AHxS+KrpYmIvk="></latexit><latexit sha1_base64="2qX53nDwrmUHd+AHxS+KrpYmIvk="></latexit>

*measured also by LHCb PRL 118, 192001 (2017)

https://arxiv.org/abs/1701.05116v2
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2D fits of invariant mass and decay length
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Prompt vs nonprompt J/ψ
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2D unfolding: z and jet p T

Migration between jet p  bins

Migration between z bins

Final results at “particle level”
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Correction for detector effects
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Similar behaviour in data and Pythia
Expected due to the decay kinematics

Batoul Diab - Quark Matter 2018 
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Different behaviour in data and Pythia  
J/ψ are less isolated in data

Batoul Diab - Quark Matter 2018 
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Less than 7% of J/ψ produced in jets 
Under-predicted in Pythia

Batoul Diab - Quark Matter 2018 
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Less than 7% of J/ψ produced in jets 
Under-predicted in Pythia
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Prospects 
In PbPb : Jet quenching might 
play a role in J/ψ suppression. 

Batoul Diab - Quark Matter 2018 

Conclusion

CMS-PAS-HIN-18-012
APS/Alan Stonebraker

J/ψ are produced in a jettier environment than predicted
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http://cds.cern.ch/record/2318344?ln=en
http://alanstonebraker.com/
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Stay tuned!


