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Outline
• CMS detector
• Luminosity
• Detector Performance

o Tracking detectors
o Calorimeters
o Muon detectors

• Physics Performance
o low pT physics objects: tracks, resonances
o Electroweak-like events: W and Z candidate events
o looking towards the top

• Outlook
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Compact Muon Solenoid

15

Transverse Slice

Longitudinal Slice

15 m 21 m

General Purpose Detector
• Precision Silicon Tracking
• EM Calorimeter
• Hadron Calorimeter
• 3.8 T Magnetic Field
• Muon Detectors

JINST 3 08004 (2008)
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Transverse slice through CMS
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CMS data-taking periods
• Cosmic Ray Run

o months-long commissioning runs in Fall 2008, 2009
o many detector commissioning papers: 

• Special issue of JINST 05

• Beam collisions
o √s=900 GeV @ LHC injection energy

• first LHC collisions December 2009
o √s=2.36 TeV

• December 2009
o √s=7 TeV

• since 30 March 2010
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√s=900 GeV
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√s=900 GeV
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7 TeV

8



31 May 10 CMS Status - Karl.Ecklund@rice.edu

Luminosity
• 2010 7 TeV running since 30 March

o LHC achieved Lpeak=2×1029 cm-2s-1 with 8 colliding bunches
o CMS data taking efficiency > 90%
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as of 26 May 2010 2010-2011 Run
ICHEP goal: 1-10 pb-1

2010 goal: 100 pb-1

2011 goal: 1000 pb-1

• Very much still in LHC 
commissioning phase

• CMS is commissioning too
• Improvements come in steps 
on a geometric growth curve

• Most lumi will come at the end 
of any period (e.g. ICHEP)

2E29
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Detector Performance: Tracker
• Basic responses of detectors described well in beam data
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Charged Track Reconstruction
• Data/MC comparison 900 

GeV in minimum Bias events
o High purity track selection

• χ2/ndof and Nhit

• |dxy/σ|

• σpT/pT<0.1
• |dz/σ|<10

• Need for some physics tuning 
o Pythia simulation
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Figure 1: Comparison of data (points) and simulation (blue histogram) tracking distributions.
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Figure 1: Comparison of data (points) and simulation (blue histogram) tracking distributions.
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Figure 1: Comparison of data (points) and simulation (blue histogram) tracking distributions.
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Figure 1: Comparison of data (points) and simulation (blue histogram) tracking distributions.

3

Number of Tracks
0 10 20 30 40 50 60

N
um

be
r o

f E
ve

nt
s

0

2

4

6

8

10

12

14

16

310!
CMS Preliminary

=900GeVs

Data
Simulation

Number of Valid Hits Per Track
0 5 10 15 20 25 30 35 40

N
um

be
r o

f T
ra

ck
s

0

0.05

0.1

0.15

0.2

0.25

610!
CMS Preliminary

=900GeVs

Data
Simulation

 (GeV/c)
T

p
0 1 2 3 4 5 6 7 8 9 10

N
um

be
r o

f T
ra

ck
s 

/ 0
.2

 G
eV

/c

1

10

210

310

410

510

610 CMS Preliminary

=900GeVs

Data
Simulation

Track Pseudorapidity
-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

N
um

be
r o

f T
ra

ck
s 

/ 0
.1

0

0.02

0.04

0.06

0.08

0.1

0.12
610!

CMS Preliminary

=900GeVs

Data
Simulation

Track Azimuthal Angle
-3 -2 -1 0 1 2 3

N
um

be
r o

f T
ra

ck
s 

/ 0
.1

0

10

20

30

40

50

60

70

80

310!
CMS Preliminary

=900GeVs

Data
Simulation

Track dxy corrected by pvtx (cm)
-0.15 -0.1 -0.05 0 0.05 0.1 0.15

N
um

be
r o

f T
ra

ck
s 

/ 0
.0

05
 c

m

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4
610!

CMS Preliminary

=900GeVs

Data
Simulation

Track dz corrected by pvtx (cm)
-0.3 -0.2 -0.1 0 0.1 0.2 0.3

N
um

be
r o

f T
ra

ck
s 

/ 0
.0

1 
cm

0.1

0.2

0.3

0.4

0.5

610!
CMS Preliminary

=900GeVs

Data
Simulation

2!Normalized 
0 1 2 3 4 5 6 7 8 9 10

N
um

be
r o

f T
ra

ck
s 

/ 0
.1

0.05
0.1

0.15
0.2

0.25
0.3

0.35
0.4

0.45

610"
CMS Preliminary

=900GeVs

Data
Simulation

Figure 1: Comparison of data (points) and simulation (blue histogram) tracking distributions.
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Primary Vertex Reconstruction
• Adaptive vertex fit to prompt tracks

o using impact parameters & errors as described in CMS Note 2007/008
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4 5 Reconstruction of Primary Vertices

The width of the primary vertex distribution is dominated by the beam width and results are
shown on the figure. The overall shape of the luminous region can be seen further in Fig. 3
where the primary vertex distributions are shown in two dimensions.
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Figure 2: Primary vertex distributions from a single run.
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Figure 3: 2D plots of the primary vertex distributions from a single run.

The primary vertex resolution is a strong function of the number of tracks used in fitting the
vertex and the pT of those tracks. To measure the resolution as a function of the number of
tracks in the vertex, the tracks in an event are split into two different sets and used to indepen-
dently fit the primary vertex. The distribution of the difference in the fitted vertex positions
can then be used to extract the resolution.

Figure 4 shows the measured primary vertex resolution as a function of the number of tracks
in x (left), y (middle), and z (right). Results are shown for both the December data and the
simulation and a good agreement in the curves is seen. The difference between the measured
vertex positions, divided by the sum in quadrature of the uncertainties reported by the fit, is
referred to as the pull. Figure 5 shows the measured pulls on the primary vertex. The pulls are
roughly flat and close to unity.

To examine the effect of the sum of the transverse momenta of the tracks in the vertex, we
can study the resolution vs. the number of tracks in the vertex for different average pT of
tracks in the vertex. Figure 6 shows the resolution for different average pT in x, y, and z. The
corresponding pulls are shown in Fig. 7. Even though our resolution differs for the different pT
regions shown, the simulation is able to track the data fairly well.
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The width of the primary vertex distribution is dominated by the beam width and results are
shown on the figure. The overall shape of the luminous region can be seen further in Fig. 3
where the primary vertex distributions are shown in two dimensions.
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The primary vertex resolution is a strong function of the number of tracks used in fitting the
vertex and the pT of those tracks. To measure the resolution as a function of the number of
tracks in the vertex, the tracks in an event are split into two different sets and used to indepen-
dently fit the primary vertex. The distribution of the difference in the fitted vertex positions
can then be used to extract the resolution.

Figure 4 shows the measured primary vertex resolution as a function of the number of tracks
in x (left), y (middle), and z (right). Results are shown for both the December data and the
simulation and a good agreement in the curves is seen. The difference between the measured
vertex positions, divided by the sum in quadrature of the uncertainties reported by the fit, is
referred to as the pull. Figure 5 shows the measured pulls on the primary vertex. The pulls are
roughly flat and close to unity.

To examine the effect of the sum of the transverse momenta of the tracks in the vertex, we
can study the resolution vs. the number of tracks in the vertex for different average pT of
tracks in the vertex. Figure 6 shows the resolution for different average pT in x, y, and z. The
corresponding pulls are shown in Fig. 7. Even though our resolution differs for the different pT
regions shown, the simulation is able to track the data fairly well.
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Figure 4: Primary vertex resolution as a function of the number of tracks used in the fitted
vertex.
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Figure 4: Primary vertex resolution as a function of the number of tracks used in the fitted
vertex.
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4 5 Reconstruction of Primary Vertices

The width of the primary vertex distribution is dominated by the beam width and results are
shown on the figure. The overall shape of the luminous region can be seen further in Fig. 3
where the primary vertex distributions are shown in two dimensions.

primary vertex x (cm)
-0.1-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3

ev
en

ts
 / 

bi
n

0

1000

2000

3000

4000

5000  = 900 GeVsCMS preliminary 2009         
Width:  0.22 mm

primary vertex y (cm)
-0.15 -0.1-0.05 0 0.05 0.1 0.15 0.2 0.25

ev
en

ts
 / 

bi
n

0
500

1000
1500
2000
2500
3000
3500
4000
4500

 = 900 GeVsCMS preliminary 2009         
Width:  0.25 mm

primary vertex z (cm)
-20 -15 -10 -5 0 5 10 15 20

ev
en

ts
 / 

bi
n

0

500

1000

1500

2000

2500

3000

3500  = 900 GeVsCMS preliminary 2009         
Width:  39 mm

Figure 2: Primary vertex distributions from a single run.

primary vertex x (cm)
-0.05 0 0.05 0.1 0.15 0.2 0.25

pr
im

ar
y 

ve
rte

x 
y 

(c
m

)

-0.1

-0.05

0

0.05

0.1

0.15

0.2
CMS preliminary 2009

 = 900 GeVs

primary vertex z (cm)
-15 -10 -5 0 5 10 15

pr
im

ar
y 

ve
rte

x 
x 

(c
m

)

-0.05

0

0.05

0.1

0.15

0.2

0.25
CMS preliminary 2009

 = 900 GeVs

primary vertex z (cm)
-15 -10 -5 0 5 10 15

pr
im

ar
y 

ve
rte

x 
y 

(c
m

)

-0.1

-0.05

0

0.05

0.1

0.15

0.2
CMS preliminary 2009

 = 900 GeVs

Figure 3: 2D plots of the primary vertex distributions from a single run.

The primary vertex resolution is a strong function of the number of tracks used in fitting the
vertex and the pT of those tracks. To measure the resolution as a function of the number of
tracks in the vertex, the tracks in an event are split into two different sets and used to indepen-
dently fit the primary vertex. The distribution of the difference in the fitted vertex positions
can then be used to extract the resolution.

Figure 4 shows the measured primary vertex resolution as a function of the number of tracks
in x (left), y (middle), and z (right). Results are shown for both the December data and the
simulation and a good agreement in the curves is seen. The difference between the measured
vertex positions, divided by the sum in quadrature of the uncertainties reported by the fit, is
referred to as the pull. Figure 5 shows the measured pulls on the primary vertex. The pulls are
roughly flat and close to unity.

To examine the effect of the sum of the transverse momenta of the tracks in the vertex, we
can study the resolution vs. the number of tracks in the vertex for different average pT of
tracks in the vertex. Figure 6 shows the resolution for different average pT in x, y, and z. The
corresponding pulls are shown in Fig. 7. Even though our resolution differs for the different pT
regions shown, the simulation is able to track the data fairly well.

PV Position during single fill
•  Dominated by beam size

• x,y : 0.25 mm 
• z: 39 mm

•PV Position tracked online
•fed to LHC

•PV Resolution well modeled 
in simulation
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V0 Reconstruction
• Look for detached vertexes 

KS→π+π- & Λ→pπ- (cτ>1cm)
o Track & Vertex selection

• Nhit>5 & track χ2/ndof<5
• impact parameter dxy>0.5σ
• vertex χ2/ndof<7
• >15σ separation in x-y from beam spot

• Clear signals seen
o masses, resolutions & lifetimes in 

agreement with expectations
o More Λ in data → pythia tune

• Normalized to KS yield

13
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7.3 Comparison of simulation to data

We can directly compare the data to the simulation by scaling the simulation results. The scale

factor used comes from the ratio of K0

S yields (17375/265320). Applying this scale factor re-

sults in the K0

S and Λ0
plots shown in Fig. 12. By design, the K0

S yield matches perfectly. The

simulation also reproduces the K0

S background level fairly accurately, indicating the signal-to-

background is consistent between data and the simulation. For the Λ0
peak, the background is

correctly modeled by the simulation but the Λ0
yield is much lower. This suggests too little Λ0

production in the simulation relative to K0

S production. A similar discrepancy between PYTHIA

and data in the ratio of K0

S to Λ0
production has been observed at CDF [10].
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Figure 12: Yield and signal-to-background comparison of K0

S and Λ0
between data and simula-

tion. Both simulation histograms are scaled by the ratio of K0

S yields.

In addition to yields and signal-to-background, we also compare kinematic distributions of

the V0
’s from the 900 GeV data. The histograms are obtained from a sideband subtraction

with a signal region of ±20 MeV/c2
(±7.5 MeV/c2

) about the K0

S (Λ0
) peak and two sideband

regions, each of the same size as the signal region, centered at ±60 MeV/c2
(±22.5 MeV/c2

)

away from the K0

S (Λ0
) peak. Figures 13 and 14 show the comparisons of V0

pseudorapidity

(η), transverse momentum (pT), momentum, transverse decay length, and decay length for K0

S
and Λ0

, respectively. For each distribution, the simulation histogram is scaled by area to the

data histogram.

7.4 V0 lifetime

For both 900 GeV data and 900 GeV simulated data, mass plots are made in bins of ct where

ct = L/(βγ) = mL/p. These mass plots are fitted to extract the yield and the yields are plotted

versus ct as the uncorrected ct distribution. The uncorrected ct distribution from the simulation

is divided by the generated exponential shape given by e−ct/cτGen to obtain the correction factor

versus ct. The uncorrected data ct distribution is divided by the correction factor to obtain

the corrected ct distribution. This distribution is fitted with a simple exponential, the slope of

which gives the measured lifetime.

The uncorrected data ct distribution, the correction factor (from simulation), and the corrected

data ct distribution are shown in Fig. 15 for K0

S and Fig. 16 for Λ0
.
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7.4 V0 lifetime

For both 900 GeV data and 900 GeV simulated data, mass plots are made in bins of ct where

ct = L/(βγ) = mL/p. These mass plots are fitted to extract the yield and the yields are plotted

versus ct as the uncorrected ct distribution. The uncorrected ct distribution from the simulation

is divided by the generated exponential shape given by e−ct/cτGen to obtain the correction factor

versus ct. The uncorrected data ct distribution is divided by the correction factor to obtain

the corrected ct distribution. This distribution is fitted with a simple exponential, the slope of

which gives the measured lifetime.

The uncorrected data ct distribution, the correction factor (from simulation), and the corrected

data ct distribution are shown in Fig. 15 for K0

S and Fig. 16 for Λ0
.
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distributions and from the beamspot fit. The transverse widths are found to be σx ∼200 µm

and σy ∼250 µm in the 900 GeV data, consistent with the primary vertex distributions in Fig. 2

and 3, and σx,y ∼120 µm in 2.36 TeV data. The observed transverse width is smaller than the

values of 293 µm at
√

s = 900 GeV and 187 µm at 2.36 TeV estimated prior to the start of LHC

operations. The difference is understood to be due to the actual machine optics used, compared

to what had been used for the projections. The length in z is found to be σz ∼4 cm in the 900

GeV data and σz ∼2.8 cm in the 2.36 TeV data.

7 Reconstruction of V0 Resonances
7.1 Reconstruction and selection

V0
particles are long-lived (cτ > 1 cm) neutral particles which are reconstructed by their decay

to two charged particles: K0

S → π+π− and Λ0 → pπ−. Reconstruction of V0
decays requires

finding oppositely charged tracks which are detached from the primary vertex and form a good

vertex with an appropriate invariant mass. For the Λ0
, the low momentum track is assumed to

be the pion. The following selection criteria are applied:

• track requirements:

• at least 6 hits,

• normalized track χ2
less than 5,

• transverse impact parameter with respect to the beamspot greater than

0.5σ where σ is the calculated uncertainty (including beamspot and track

uncertainties),

• vertex requirements:

• normalized vertex χ2
less than 7,

• transverse separation from the beamspot greater than 15σ where σ is the

calculated uncertainty (including beamspot and vertex uncertainties),

• located no more than 4σ inside of the innermost hit of the two daughter

tracks where σ is the uncertainty in the vertex position.

7.2 V0 mass plots

The mass distributions of selected V0
candidates were used in fits to extract mass shape pa-

rameters. The π+π− spectrum was fitted with a double Gaussian (with the same mean) for the

signal and a linear background. The pπ− spectrum was fitted with a double Gaussian (with the

same mean) for the signal and the function a(m−mp −mπ)b
for the background. The data and

simulation mass distributions of the K0

S (Λ0
) candidates are shown in Fig. 10 (11), along with

overlaid fits to each distribution. A comparison of masses and resolutions is given in Table 1.

Table 1: Summary of PDG [9], data, and simulation masses and resolutions. The resolution is

a weighted average of the core and tail resolutions from the double Gaussian fits. Uncertain-

ties for data and simulation results are statistical only. The masses used in the simulation to

generate K0

S and Λ0
were 497.670 MeV/c2

and 1115.680 MeV/c2
, respectively.

Mass (MeV/c2
) σ (MeV/c2

)

V0
Data Simulation PDG Data Simulation

K0

S 497.68± 0.06 498.11± 0.01 497.61± 0.02 7.99± 0.14 7.63± 0.03

Λ0
1115.97± 0.06 1115.93± 0.02 1115.683± 0.006 3.01± 0.08 2.99± 0.03
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More long-lived particles
• Combine Λ0 with displaced track: d0>0.5σ

o m(p π -) within 8 MeV of Λ
o kinematic fit to Λ improves pΛ determination
o π - hypothesis:  Ξ -→Λ0π-

o K - hypothesis: Ω-→Λ0K-
o All tracks d3D>3σ from refit primary vertex 
o common vertex for Λ and π/K: P(χ2)>1% & vtx>4σ

• Clear signals seen
o Mass and width in agreement with MC & PDG
o Yields higher than MC → improving pythia tune

• more strangeness, worse agreement

14

Ξ Candidates
7 TeV data

Ω Candidates
 7 TeV dataDemonstration of 

tracking & vertexing 
in CMS

CMS DPS 2010/013
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Candidate Ξ +→Λ0π+

• Ξ +→Λ0π+

• Λ0→pπ+

• Additional KS→π+π-

15

38 C Event display of a candidate Ξ+ decay

Figure 41: Event display for an event with a Ξ+ decaying to a Λ0π+. The Ξ+ decay vertex
is shown in cyan. The π+ from the Ξ+ decay is shown in purple. The Λ0 momentum vector
is shown as a dashed purple line. The Λ0 decays to pπ+ at the purple ellipse and the decay
products are shown as blue curves. A candidate K0

S is also reconstructed close to the primary
and shown by the red vertex decaying into two orange tracks. Both plots show the r− φ view.
The top plot shows the entire tracker with the tracker hits shown while the bottom plot is
zoomed in to the region of interest and without tracker hits.

38 C Event display of a candidate Ξ+ decay

Figure 41: Event display for an event with a Ξ+ decaying to a Λ0π+. The Ξ+ decay vertex
is shown in cyan. The π+ from the Ξ+ decay is shown in purple. The Λ0 momentum vector
is shown as a dashed purple line. The Λ0 decays to pπ+ at the purple ellipse and the decay
products are shown as blue curves. A candidate K0

S is also reconstructed close to the primary
and shown by the red vertex decaying into two orange tracks. Both plots show the r− φ view.
The top plot shows the entire tracker with the tracker hits shown while the bottom plot is
zoomed in to the region of interest and without tracker hits.
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Detector Performance: B tagging
• Using 0.919 nb-1 of 7 TeV data
• anti-kT jets R=0.5 (particle flow)

o pT>40 GeV and |η| < 1.5
• MC sample: QCD and minbias mix
• 3D impact parameter (signed)

16
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Event with 2 b-tagged jets

17

jet pT=40.3 GeV
L3D=8.6mm (55σ)
mSV=3.1 GeV
χ2/dof=15.9/3

jet pT=43.7 GeV
L3D=6.3 mm (43σ)
mSV=2.9 GeV
χ2/dof=6.3/5
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Electromagnetic Calorimeter: π0 & η peaks
• Light diphoton 

resonances in 0.43 nb-1 of 
minimum bias data

• π0→γγ selection
o barrel γ  only
o γ  shower shape
o pT(γ)>0.4 GeV
o pT(γ γ)>1 GeV

• η→γγ selection
o pT(γ)>0.5 GeV
o pT(γ γ)>2.5 GeV

• Agreement on energy 
scale at ~1% level

o width well modeled
• Now used in dedicated 

stream for ECAL 
calibration & monitoring
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Reconstructed 0 peak. Good agreement observed for the fitted peak width and 
Signal/Background. The fitted mass agrees with the expectation to within 1%. 
Number of 0 pairs from the fit: 1461 thousands

Contact persons: Yong Yang, Marat Gataullin
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Reconstructed 0 peak. Good agreement observed for the fitted peak width and 
Signal/Background. The fitted mass agrees with the expectation to within 1%. 
Number of 0 pairs from the fit: 1461 thousands

Contact persons: Yong Yang, Marat Gataullin
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Reconstructed peak. Good agreement observed for the fitted peak width and 
mass. Number of pairs from the fit: 25.5 thousands

Contact persons: Yong Yang, Marat Gataullin
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Reconstructed peak. Good agreement observed for the fitted peak width and 
mass. Number of pairs from the fit: 25.5 thousands

Contact persons: Yong Yang, Marat Gataullin

Data: 1.5M

Data: 25.5k MC
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Detector Performance: Jets
• Dijet Mass distributions at 7 TeV

o Event selection: good primary vertex |z|< 15 cm, minBias
o Jet selection: |η|<3, pT>25 GeV, Njet=2, Δφ>2.1
o anti-kT jet algorithm with cone size ΔR=0.5

• initial jet calibrations (eta uniformity and absolute scale) applied
o Three types of jet reconstruction applied

19
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Detector Performance: Missing ET

• Missing ET in dijet sample
• Noise cleaning applied to correct detector effects
• Status:

o Core described well
o Tails reduced by cleaning, but still more tails in data
o Ongoing work on noise removal

20
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Missing ET resolution: Data vs MC

• Good agreement in σ(MET) in data/MC comparisons
o example shown for track corrected missing Ex,y vs ΣET

o Jet, Missing ET performance: CMS DPS 2010/014 (available on CDS)
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Muons J/ψ→µµ

• 1 nb-1 data sample
• J/ψ→µµ candidates
• Single μ pT> 3 GeV trigger
• Track selection

o d0<5 cm dz<20 cm
o Nhit>10

• Vertex P(χ2)>1%
• Global Muon (GM)

o tracker and muon system jointly fit (outside → in)
• Tracker Muon (TM)

o track matched to hits in muon system (inside → out)
• Sample for early muon studies ; Upsilon to follow soon & Zʼs

22

Charmonium

GM+GM

GM+TM

see poster by M. Musich!

• This is not really flavor physics

� but important ingredient and milestone

• Dataset: ≈ 1 nb−1
, single muon trigger

� p⊥ > 3GeV (rate limited at some point)

• Reconstruction of J/ψ → µ+µ−

� track selection

Nhit > 10

d0 < 5 cm, dz < 20 cm

� vertex selection

P (χ2) > 0.1%

• Yields

Category Yield Mass [MeV ] Width [MeV ]

GM+GM 24± 5 3094± 9 35.5± 6.8
GM+TM 76± 12 3095± 7 42.5± 6.3

• Mass resolution

� strongly pseudorapidity dependent

� average ≈ 30MeV with ‘100 pb
−1

alignment’

Urs Langenegger Flavor physics with CMS: Status and Perspectives (2010/05/25) 17
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Muon Candidate

23
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First Physics Papers:
• Understanding of hadron production at 7 TeV

o backgrounds to physics of interest at LHC
• First hour of collisions: 1.1 μb-1

• Minimum bias trigger from beam scintillation 
counters
o require PV & forward HCAL > 3 GeV

• Count charged tracks with 3 methods
o pixel clusters, pixel tracklets & tracks

• Corrected to non-single diffractive cross 
section (NSD)

• Rise in particle density at 7 TeV
o above frequently used models
o new tune for PYTHIA

24

dNch

dη

CMS-QCD-10-006 arXiv:1005.3299 (7 TeV )

JHEP 02 (2010) 041 (0.9, 2.36 TeV)
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ALICE NSD
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0.9 TeV
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CMS

Figure 3: Distributions of dNch/dη, averaged over the three measurement methods and com-
pared with data from UA5 [15] (pp̄, with statistical errors only) and ALICE [16] (with systematic
uncertainties). The shaded band shows systematic uncertainties of the CMS data. The CMS and
UA5 data are averaged over negative and positive values of η.

to be 0.545 ± 0.005 (stat.) ± 0.015 (syst.) GeV/c. These studies are the first steps in the explo-
ration of particle production at the new centre-of-mass energy frontier, and contribute to the
understanding of the dynamics in soft hadronic interactions.
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<pT> distribution and ! density of charged  hadrons at !s = 7 TeV 

Charged Hadrons 

Comparison with recent model predictions 

Rise of dN/dη in data stronger than currently used models 
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Z→ee & Z→µµ selection
• same lepton ID as for W

• lepton ID predetermined with MC
• pT >10 GeV (two leptons!)
• invariant mass near the Z
• Expect ~ 1 event in 1 nb-1

• Found 1 candidate
After this “hunting” phase, work has moved 
to statistical analysis of distributions, i.e. 
the familiar physics analysis methods.
That said, here are event displays of some 
vector boson candidates.

Status of High pT Physics

W→µν & W→eν selection
• muon
• pT >20 GeV track pointing at mu hits
• |η|>2.1

• electron
• high pT track matched to ECAL

• track+calorimeter isolation for lepton
• Large Missing ET

• acoplanarity of MET and lepton
• Expect 8-9 W candidates in 1 nb-1

• Found 3 W→μν and 3 W→eν candidates

25

With 20 nb-1 we can expect some W & Z candidate 
events.  Hereʼs whatʼs publicly released by CMS:
First look taken with only 1 nb-1 
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W→eν Candidate
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Z→ee Candidate
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Top Expectations
• Data samples are approaching soon where t tbar signals 

will be seen in CMS at the LHC
o 20 nb-1 now, but expecting 1000 nb-1 by ICHEP

• I have shown you many ingredients needed for top:
o Missing ET, b tagging, leptons, jets
o Additional details on CMS performance in first data to be 

presented by J. Maes on Wednesday
• CMS Top analysis presentations at TOP 2010 :

o “Background Strategies” M. Barrett, on Wednesday
o “Jets in top events” R. Wolf, on Thursday
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Conclusion & Outlook
• LHC commissioning is in progress at 7 TeV, with 

geometric growth to the luminosity
o Expect L~1 pb-1 by ICHEP, 100 pb-1 by end of 2010
o First run at 7 TeV (2010-11): 1 fb-1 goal

• The CMS experiment is off and running!
o cosmic ray and beam collision data shows expected 

performance
o tracking, calorimetry, lepton ID & physics performance 

studies with data are well underway
• High pT physics commissioning

o W and Z candidates recorded, detailed studies underway
o First top candidate events are likely on “tape”
o Early measurements expected for ICHEP
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