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– Pb+Pb collisions will create 

high-density partonic matter 

at very high temperature 

where the phase transition to 

• Quarkonia physics in CMS at LHC

where the phase transition to 

the QGP is expected.

– Heavy quarkonia (J/ψ, Y) 

suppression is an ideal 

signature of the QGP.

– We need p+p data as a 

reference. 
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“With an instantaneous luminosity of just ~1e30, in one month CMS 
will trigger and reconstruct tens of thousands of quarkonia events 
and hundreds of exclusive B decays.”
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• Created for first quakonia paper ASAP within B-physics PAG.

• Kick-off meeting was on 8th May.

• Tasks 

– (ideal) MC analyses efforts to a position much closer to the data, – (ideal) MC analyses efforts to a position much closer to the data, 

keeping track of all the factors needed to extract cross sections.

– Being aware of any real stuffs : luminosity, HLT bits, data formats, 

selective readout, zero suppression, DQM efficiency, etc.

• Requiring a good understanding of the “detector performance and 

good quality data”.
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1. “Dimuon production in the J/ψ and ϒ mass regions in p+p collisions 

at 7 TeV with the CMS detector” ( ~1 pb-1)

2. “Measurement of the J/ψ and b-hadron production cross sections in 

p+p collisions at 7 TeV with the CMS detector” ( 1~10 pb-1)p+p collisions at 7 TeV with the CMS detector” ( 1~10 pb )

3. “Measurement of the Upsilon production in p+p collisions at 7 TeV” 

( ~10 pb-1)

4. “Upsilon polarization in p+p collisions at 7 TeV” ( 10~50 pb-1)
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“Most measurements will be systematics limited with 10pb-1!”



• Physics goals 

– Demonstrate CMS performance in 

triggering and reconstructing muons at 

low pT using dimuons from J/ψ and 

Y(nS)

– Momentum/mass scale and resolution; – Momentum/mass scale and resolution; 

muon reconstruction, trigger, and 

tracking efficiencies; dimuon vertex 

resolution

• Status

– Steady progress on tools for measuring 

momentum/mass scale, T&P for 

efficiencies, vertex resolution

25 – 26 Sep. 2009 Heavy Ion Meeting 6



• Physics goals

– Measurement of production 

cross sections for prompt and 

non-prompt J/ψnon-prompt J/ψ

• Status

– Approved public result last 

year, updating to 3.1.x and 

working on low level tools 

(ct resolution, fitting, etc)

25 – 26 Sep. 2009 Heavy Ion Meeting 7



25 – 26 Sep. 2009 Heavy Ion Meeting 8

corrJ
T

fit
J

J
T ApLdt

N
JBr

dp
d

λ
µµψσ

ψ
ψ

ψ ⋅⋅∆⋅
=→⋅
∫

−+

/

/
/ )/(

Muon 
Efficiency 
correction 
by T&P



• Well established data-driven approach to measure particle 

efficiencies.

• Assuming no efficiency correlation between the two decay 

products of the resonance(e.g. J/ψ, Y, Z).products of the resonance(e.g. J/ψ, Y, Z).

– Tag : Object that passed a set of very tight selection criteria

– Probe : Selected by pairing  with tags such that invariant mass 

of the combination is consistent with that of resonance

• Backgrounds are eliminated by fitting or sideband 

subtraction.
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• Efficiency: 

• Factorization of the Efficiency
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trigrectrktotal εεεε ××=

εtrk : Efficiency that given a generated muon was found as a muon silicon tracker track.

εrec : Efficiency that given a muon object track was found in the silicon trackers, a 

global muon track was also found.

εtrig : Total trigger efficiency, muon tracker track matched to HLT_Mu3 trigger object.



• Descriptions of  HLT_DoubleMu0

– A double muon trigger, based on the Level 3 (combined muon syst

em and tracker) HLT muon reconstruction. 

– At least two L1(L2/L3) muons with pT > 0 GeV/c are  required at 

corresponding higher trigger level. 
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corresponding higher trigger level. 

Low track 
quality and 
without pT
threshold



• HLT_DoubleMu0 is available 

since CMSSW_3_X_X:

– Without pT requirement on L3 

muons.

– The trigger efficiency is increased – The trigger efficiency is increased 

by 10%.

• Comparing to DoubleMu3, 

DoubleMu0 could highly enlarge 

the statistics at low-pT.

• No prescale for 8E29 and 1E31.
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• QTF will serve publishing first CMS quarkonia papers, so, try to 

find out any necessary works for preparation of the first papers now.

• I am trying to get muon efficiency by using tag and probe tool for • I am trying to get muon efficiency by using tag and probe tool for 

J/ψ→µµ sample.

• After obtaining muon efficiency, next step is to get J/ψ production 

cross section.  
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