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Work @ CERN

CSC trivial tasks: small gears on cable and installation in 
Carven P5, etc.( Feb. – May.)

CSC shift for Beijing IHEP
Common commissioning and test:
CRUZET 2 ( Jun.-Jul.)
CRUZET 3,4( Aug. –Sep.)
CRAFT 1-4 (Oct. – Nov.)

Inclus b analysis in B physics group 
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Outline

Motivation
Strategy in anal Inclus b & B+ production @ CDF
Strategy for Jpsi production @ CMS
Inclus b analysis @ CMS
To do list

Analysis  Strategy
Acceptance, Trigger 

& Reconstruction efficiency
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Acceptance, Trigger 
& Reconstruction efficiency

Acceptance: the detector geometric  and 
kinematic acceptances. Determinateed from 
Monte Carlo simulation

Efficiency: Triggered vs. unTriggered
& reconstructed vs. nonreconstructed

Muon: hits , Segments, Stubs, Macthing
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CDF: Acceptance, Trigger 
& Reconstruction efficiency I

The level 3 reconstruction efficiency is the difference between the on-line and the off- 
line tracking efficiencies. A fast tracking algorithm is used for pattern  recognition in 
the COT in level 3. In the off-line reconstruction a more accurate tracking algorithm is 
combined with the result of the level 3 algorithm to give a higher overall COT-tracking 
efficiency.

For the level 1 di-muon trigger efficiency, used Jspi events that were taken with a 
high-pT single-muon trigger. At level 1, this trigger requires a muon with pT greater 
than 4.0 GeV/c. In level 3, a Jpsi is reconstructed using the triggered high-pT muon 
and a second muon which is not required to pass the level 1 requirements. This second 
muon is then used to measure the level 1 single-muon efficiency. The denominator of 
the  efficiency measurement is the number of Jpsi reconstructed using the level 3 track 
and muon information.

PHYSICAL REVIEW D 71, 032001 (2005)
J/ψ & b-hadron

The GEANT simulation is validated by comparing the 
resulting distributions of various kinematic quantities 
such as , pT, the track-stub matching distance, and the 
z vertex distribution in reconstructed data and 
reconstructed Monte Carlo events. Differences in the 
data and Monte Carlo distributions are used to 
estimate the systematic uncertainties on the modeling 
of the CDF detector geometry in the simulation.
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CDF: Acceptance, Trigger 
& Reconstruction efficiency II

the track-stub matching 

An event-by-event weighting  to determine the Jpsi yield 

The Jpsi differential cross section  calculated as follows

PHYSICAL REVIEW D 71, 032001 (2005) J/ψ & b-hadron
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CDF: Acceptance, Trigger 
& Reconstruction efficiency III

The B+ differential cross section  calculated as follows

B+ production

The bin width pT and Acorr, the geometric 
and kinematic acceptance that includes 
trigger and tracking efficiencies measured 
with the data, are listed in Table I.

In the simulation, the efficiencies of the L1 and L2
triggers are 0.9868 and 0.9939, respectively. By studying Jpsi 
candidates acquired with the CMUPpT4 trigger, the L1 

efficiency is measured to be 0.9879  ±0.0009, and that of the 

L2 trigger 0.9948  ±0.0001. The L3 trigger is not simulated. 
The L3 trigger efficiency is dominated by differences between 
the online and offline reconstruction code efficiency.5 The 
relative L3 efficiency for reconstructing a single muon identified 

by the offline code has been measured to be 0.997  ±0.002 
[26]. The reconstruction efficiencies in the data and in the 
simulation are summarized in Table II.

PHYSICAL REVIEW D 75, 012010 (2007)
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Zongchang’ Jpsi production @ CMS
Ngen is the total true number of Jpsi’s present, i.e.
before applying the generator dimuon filter
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Inv. Mass of J/ψ
 

vs diff. pT bin

CDFII

PHYSICAL REVIEW D 71, 032001 (2005) J/ψ & b-hadron production
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CDF II’s Results 

•PPbar energy: 1.96 
TeV with  39.7 pb-1.

a fixed-order approach
with a next-to-leading-log 
resummation

PHYSICAL REVIEW D 71, 032001 (2005) J/ψ & b-hadron production
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Inclus b @ CMS 
First measurement of b-production cross section at sqrt(s) = 10 and 14 TeV
Test of QCD calculations 
Essential measurement of background for many other processes, validation of 
b-tagging 

Inclusive J/ ψ

 

cross section
J/ ψ from b; 
Prompt J/ ψ: directly produced, prompt decay of 
heavier charmonium 1p0 χc0 ,

3p1χc1 ,
3p2 χc2,etc.

to measure:
Inclusive b production cross section

(another approach based on bJets ) 

from the fraction of inclusive b→J/ψX  to deduce the total 
inclusive b production

Br(Hb →J/ψX )=1.16%±0.10%
Br(J/ψ →μμ)=5.93%±0.06%

The further study on inclusive b lifetime
calibrate resolution function
understand calibration & alignment
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CMS Summer08 M.C. data samples
/BtoJpsiMuMu/Summer08_IDEAL_V11_redigi_v1/GEN-SIM-RECO
/BtoJpsiMuMu/Summer08_IDEAL_V9_v2/GEN-SIM-RECO

Created 14 Nov 2008, 2434076 events, 381 files, 5 block(s), 643.2GB, located at 5 sites
T2_US_Purdue : dcache.rcac.purdue.edu 2434076    381    643.2GB
T2_CH_CSCS : storage01.lcg.cscs.ch
No SiteDB name : cmsdca2.fnal.gov
T1_DE_FZK : gridka-dCache.fzk.de
T2_CN_Beijing : srm.ihep.ac.cn

/JPsi/Summer08_IDEAL_V9_v1/GEN-SIM-RECO
Created  11 Dec 2008, 1122884 events, 220 files, 5 block(s), 234.4GB, located at 3 sites

No SiteDB name : f-dpm001.grid.sinica.edu.tw           224713    44    46.9GB
T1_TW_ASGC : srm.grid.sinica.edu.tw 449166     88   93.7GB
No SiteDB name : lxfs07.jinr.ru

/InclusivePPmuX/Summer08_IDEAL_V11_redigi_test2/GEN-SIM-RAW 
Created  13 Jan 2009, 414945 events, 400 files, 4 block(s), 397.0GB, located at 1 site

T1_ES_PIC : srmcms.pic.es 414945    400   397.0GB

/InclusivePPmuX/Summer08_IDEAL_V9_v4/GEN-SIM-RECO 
Created 17 Nov 2008, 5232662 events, 1315 files, 33 block(s), 1.5TB, located at 3 sites

T1_ES_PIC : srmcms.pic.es 5232662  1315     1.5TB
No SiteDB name : f-dpm001.grid.sinica.edu.tw
T2_EE_Estonia : io.hep.kbfi.ee

b2J/psi

p-J/psi

QCDQCD

CMSSW_2_1_12 
CMSSW_2_2_3

CMSSW_2_1_8

pp@10TeV

CMSSW_2_2_1

CMSSW_2_1_7

CMSSW_2_2_1

CMSSW_2_1_8
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Measurement of Cross-secton

( ) (1 ')( / ) ( ) Reco T
b T

T Trig Offline T

N p Ad r J f p
dp Ldt A p
σ ψ μ μ

ε ε
+ − ⋅ −

⋅Β → = ⋅
⋅ ⋅ ⋅ ⋅Δ∫

L∫1. dt :     the integral luminosity

2. fb : fraction for J/Ψ

 
from b

3. ΔPT :     the size of the PT bin.
4. NReco :     the number of reconstructed J/ψ

 
signals 

5. A, A’ :   the acceptance and relative acceptance 
6. εTrig : trigger efficiency
7. εOffline : off-line reconstruction efficiency

• The inclusive b-> J/ψ
 

cross-section is calculated by
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Acceptances I

Acceptances include the detector 
geometric  and kinematic acceptances, 
Can  be obtained by Monte Carlo 
simulation. is treated and defined as: 
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pT: 9-10GeV 
1. a finite experimental resolution 
on each measurement

FI (t) = exp(-t/τ)

FR (t) = exp(-t/τ) ⊗

 

G(t,μ,σ) 
≡ ∫ dt’ exp(-t’/τ) G(t-t’,μ,σ)

FE (t,dt) 
= exp(-t/τ) ⊗

 
G(t,μ,dt)

FE (t,dt) 
= exp(-t/τ) ⊗

 
G(t,μ,s⋅dt)

Offline p-jpsi: 11545
b:  4288
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Unbinned combined MLH fit & analysis 
method:   3pb-1 “data”

9-10GeV

30-40GeV
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3pb-1: M.C. vs “Data” 
jpsi differential production Cross section
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Unfolding 

The differential b-hadron cross section vs. pT(Hb)
is extracted from the measured differential ones 
of Hb ->J/ΨX

Distortions between  pT distribution of  b hadrons 
and J/Ψs  from them
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J/psi reco

b Gen

J/psi reco

b Gen

b unfoldedb unfolded

M.C. big sample
Nevt: 160,000

M.C. “real data”
Nevt: 4760

Unfolding on M.C. data  
Unfolding  Method:  Bayes’
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3pb-1: M.C. vs “Data” 
inclusive b differential production Cross section
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Fast Sim: 
ProductionWinter2009 

The 1G Winter09 pp@10TeV Fast Sim Production
for Physics with CMSSW 22x

•Min bias: 100 Mevt with Pythia
•QCD jets: 600 Mevt with Madgraph+Pythia
•tt + Jets: 10 Mevt with Madgraph) 
•t+ jets: 3 Mevt with Madgraph
•Photon+jets: 25 Mevt with Madgraph
•Z/W + jets: 50 Mevt with Madgraph
•Enriched electrons/muons (mostly from b-decays) 25Mevt with Pythia+Madgraph
•Enriched photons ? 10 Mevt with Pythia+Madgraph
•bbbar 50 Mevt with Pythia+Madgraph
•Onia 5 Mevt with Pythia
•120 Mevt of additional requests

TWiki > CMS Web > GeneratorMain > GeneratorProduction
> GeneratorProduction2009 > ProductionWinter2009 

https://twiki.cern.ch/twiki/bin/view/Main/WebHome
https://twiki.cern.ch/twiki/bin/view/CMS/WebHome
https://twiki.cern.ch/twiki/bin/view/CMS/GeneratorMain
https://twiki.cern.ch/twiki/bin/view/CMS/GeneratorProduction
https://twiki.cern.ch/twiki/bin/view/CMS/GeneratorProduction2009
https://twiki.cern.ch/twiki/bin/view/CMS/WebHome
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Twiki IHEP CMS Wiki
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To do List
Solve the discrepancy (data vs. M.C.) of 
CSA07 data anal( 1 or 2 weeks)
Start CMSSW_2_1_12 anal on Summer08 
data

Efficiency: Accept., Trig & reco. M.C. & T.P.
Comprehensive anal method

Ctau efficiency
Scale factor
Unfolding method

Fast Sim Production: QCD @Beijing T3?
Prepare PAS and Note draft.
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backups
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Pseudo proper decay length

Measure the 2-dimensional decay length Lxy for the J/ 
Ψ meson sample
pseudo proper decay length  distribution
Measure the l distribution of the background under the 
J/ Ψ by studying the μ+μ- mass sidebands of the J/ Ψ
Fit the  distribution to the sum of background, direct 
(zero-lifetime) and B decay (non-zero lifetime) 
Contributions and extract the lifetime
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Unfolding methods I

Bin-to-bin correction: no into account migrations a 
bin to the others; neglect correlation between 
adjacent bins.

The matrix method: solve the problem of 
migrations; singular problem; statistical 
fluctuations; results unstable.   

Regularized unfolding: satisfactory results but 
technical complications; only with one dimension
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Unfolding  Method II:  Bayes’
A Multidimensional unfolding method based on Bayes' 
theorem  by G.D'Agostini, Nucl. Instr. Meth. A362 
(1995) 487-498.   -- Model  independent method

Ci: cause in i-th bin:
Ej: effect in j-th bin
P(Ci|Ej): corelation matrix 
for Ej to Ci
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Unbinned combined MLH fit & analysis 
method:   3pb-1 “data” PT: 5-40 GeV/c 

1) Jpsi:  prompt, b hadrons, and inclusive 
production 
2) abstraction for b fraction

UCMLH fit & analysis
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9-10GeV

7-8 GeV 8-9 GeV

5-6 GeV
6-7 GeV

10-11GeV
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11-12GeV 12-13GeV

13-14GeV 14-15GeV

15-17GeV 17-20GeV
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20-24GeV

24-30GeV

30-40GeV
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