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The style of speaking that I prefer is
to tell a story, and stop along the way
for short explanations.  I include RED
annotations herein to show my
accompanying thoughts for the talk.
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[1] 

Accompanying model calculations for J/ψ production, are coinciding 

predictions for the underlying events

STAR 1

This story is roughly chronological.  Each of these
production mechanisms show extra gluons coming
off, and the COM show colored J/psi that will later
emit more gluons.  These are testable predictions.
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[2]

as seen in Wei Zhang’s talk tomorrow

Suppression of J/ψ is seen more in central than peripheral A+A 
collisions

Also suppressed in high compared to low multiplicity p+p?

2STAR

We have known for a long time that in A+A collisions, higher multiplicity means lower J/psi per event.  This is true at 
RHIC and CERN energy.  Will this also be the case in p+p?  We will see in coming slides.  Suspense!
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Early predictions from model calculations

[5]

3STAR

(at this point in my story, I have not shown what the behavior of J/psi vs multiplicity is).  This plot shows what the 
predictions were before it had been measured, and it’s completely wrong.  This is a published plot though, and its
feature is more similar to A+A where higher multiplicity means lower J/psi yield per event count.
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A faster than linear rise in J/ψ production has been found 
with respect to event multiplicity, consistent across 
multiple energies.

[3]

4STAR

Surprise!  When it was at last measured, it was found that higher multiplicity events favor J/psi production and that 
the rise is faster than linear.
The style I have chosen is intended to be reminiscent of a publication.  I realize this is a little different, but I think it 
looks pretty clean.  The reference is indicated here.



Events that feature more numerous multi-parton interactions 
(left) may also enhance J/ψ production due to small impact 
parameter of opposing partons and hence hard scattering

Percolation of color strings (right) may similarly contribute by 
diminishing soft hadron production
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To explain this unusual production dependency, here are two mechanisms that work in different ways to increase J/psi yield.
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4x increase in luminosity
 above 200 GeV p+p

2017 STAR p+p 510 GeV 
  (79.5 pb-1) 

Triggering on events with
 4.2 GeV/c EMCal electron

Centroid of C.B. core fixed
 to PDG world ave, width
 is variable in fit

6STAR

Associate tracks from TOF
 or EMCal-E/p requirement

Plot parameters were removed before HP2023 and QM, because these are only performance plots that do not have preliminary approval.
Better plots for publication will need NJ/psi, width, etc.

I no longer use these binnings, and these plot are only
to illustrate without a strong physics statement, the procedure.
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4.5m

VPD VPD

(BEMC) Barrel Electromag. Calorimeter
 Trigger on, identify electrons

(TOF) Time of Flight
 Pileup track rejection
 Slow non e± veto

(BBC) Beam-Beam Counter
  Min-bias trigger

(TPC) Time Projection Chamber
 Momentum and dE/dx

(VPD) Vertex Position Detector

7STAR

I have changed the order of the slides here,
as the ‘Analysis Procedure’ will make more
sense if I introduce the detector first.
Thanks to Yi!
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4.5m

VPD VPD

Barrel Electromagnetic  Calorimeter
 60m2  |<1.0

Time of Flight
 r=208cm,  Δt=100ps,  |η|< 1.0

Beam-Beam Counter
  3.8 < |η| < 5.1

Time Projection Chamber
 52.8 m3,  |η|< 1.0

Vertex Position Detector
 4.24 < |η| < 5.1

8STAR

In my explanation I intend to highlight
TOF and BEMC 
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Analysis ProcedureAnalysis Procedure

brennan.schaefer@lehigh.edu 9STAR

To reconstruct J/ψ in the dielectron channel, using the 
invariant mass method:

 Events are triggered using BEMC

 Tracks are associated to the highest hit energy 
track are selected from either

      TOF matched && passing a slow veto
      other BEMC (E/p selected) electron hits

 (trig. and assoc. tracks must both pass quality cuts)

 Event activity is characterized using TOF-multiplicity

 Event counts are scaled to min-bias multiplicity

OR
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Replace labels, beautify

10STAR
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A correction is necessary to account for the varied tracking efficiencies 
from occupancy effects accompanying the luminosity rate

A nicer plot is some few
hours still away.



Systematics
Table
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This is still a few hours out.  To avoid 
specific STAR language, I am grouping the 
systematic uncertainty contributions 
according to:

• Tracking quality
• PID/separation
• Signal and background fitting
• Trigger efficiency
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High reach in multiplicity

Improved granularity

Yields at 510 consistent with 
200 GeV/c

Hint of splitting between RHIC
and LHC energies

Results
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Lorem Ipsum

[?]

STAR

I am still finding material
To discuss here
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Comparable event activity featured in production of 
other open and hidden heavy flavor hadrons

[?] [?]

Backup

15STAR
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Separate efficiency vs multiplicity event selection corrections 
are necessary for the J/ψ and min-bias distributions

16STAR

Pythia events

• STAR HF Tune
•MB

embedded into 
zerobias and 
reconstructed
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Backup

17STAR
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Backup

[5]

[4]

19STAR
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