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Search for Excess Dimuon Production
Sampling

Muon sample: 2008, L = 0.9 fb−1

pT > 3 GeV/c; | η |< 1.0
muons matched to central tracks
| zµ1 − zµ2 |pca< 1.5 cm

5 < Mµµ < 80 GeV/c2

cosmic muons suppressed (∆φ& tof )

| z |< 38 cm

Loose sample: NSMT
hits ≥ 3

Tight sample:
2 L0 hits for both muons

SMT barrel

Muon excess

Nexcess = Nloose−Ntight/εT/L ; εT/L ≡ εT/L (pT , φ, z, η)
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Search for Excess Dimuon Production
Muon efficiencies from J/ψ → µ+µ−

εT/L = εµ1
T/L
· εµ2

T/L

εµi
T/L

= εT/L (zµi , φµi ) ·
F1
(
pµi

T

)
· F2 (ηµi )

Nexcess
µµ = Nobs

loose − Nexp
loose

Nexp
loose =

Nobs
tight∑

i=1

1
εi

T/L

≡
Nobs

tight〈
εT/L

〉
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Search for Excess Dimuon Production
Results

± 942 ± 705 ± 229

Muon excess measured

Nexcess
µµ /Nobs

loose = (0.40 ± 0.26 ± 0.53) %⇐⇒ CDF: ∼ 12%
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Observation of Doubly Strange b baryon Ω−b

Since Ξ−b observed in 2007, Ω−b (bss) is expected to have:
JP = 1/2+, M

Ω−b
= 5.94− 6.12 GeV

0.55 < τ(Ω−b )/τ(B0) < 1.10; τ(B0) ≈ 1.53 ps

PYTHIA(Ω−b ) + EVTGEN(Ω−b decays)

Signal significance > 5σ

Ω−b mass measured

M
Ω−b

= 6.165± 0.010± 0.013

f (b → Ω−b )/f (b → Ξ−b ) ≈ 0.07− 0.14
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Measurement of the W Mass with 1 fb−1 Data
Approach

W → eν; CC: | ηdet |< 1.05; 2% <
σEM

E
=

s
C2

EM +
S2

EM
E
|50GeV = 3.6%

mT =
q

2pe
T pνT (1− cos (φe − φν)); ~pνT ≡ 6~ET ; ~pe

T + ~uT + 6~ET = 0

Event selection:

W → eν
pe

T > 25 GeV ; 6ET > 25 GeV ; uT < 15 GeV ; 50 < mT < 200 GeV ; ∼ 5 · 105

Z → ee pe
T > 25 GeV ; uT < 15 GeV ; 70 < mT < 110 GeV ; ∼ 2 · 104

RESBOS =⇒ d3σ/dpT dy dm (W , Z/γ∗)

PMCS (fast MC) used to generate templates. Initial parametrizations derived
from d0gstar simulation of the detector response to single e, Z → ee, W → eν .
Fine tuned on controll data sample to fit:

trigger efficiency
`
pe

T , ηe, zV
´

reconstruction efficiency
`
pe

T , ηe, zV
´

energy response and resolution both for electrons and recoil
E = REM (E0)⊗ σEM (E0) +4E (L, uq) ; REM (E0) = α× E0 + β
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Measurement of the W Mass with 1 fb−1 Data
Systematics
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Measurement of the W Mass with 1 fb−1 Data
Fits

mW evaluated, GeV

mT : 80.401± 0.023± 0.037 (sys) (0.044)

pe
T : 80.400± 0.027± 0.040 (sys) (0.048)
6ET : 80.402± 0.023± 0.044 (sys) (0.050)
Results are not independent!
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Measurement of the W Mass with 1 fb−1 Data
Comparison with the other results

Constraints on mH

LEP(2006)

mH = 85+39
−28 GeV

mH < 166 GeV at 95% CL

CDF(2008)

mH = 76+33
−24 GeV

mH < 144 GeV at 95% CL

D0(2009)

?
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SM Testing

Z → τ+τ− → µνµντ + jet(eνeντ )
σ · Br(Z → τ+τ−) =
240± 8± 12± 15 pb
SM : 251.9+5.0

−11.8 ÷ 241.6+3.6
−3.2 pb

Diboson production & anomalous
trilinear gauge couplings
pp̄ → W +W− → `+ν`−ν̄
σ = 11.5± 2.1± 0.7 pb
−0.54 < ∆kγ < 0.83
−0.14 < λγ < 0.18
−0.14 < ∆gZ

1 < 0.30
pp̄ → WV → `νqq̄
σ = 20.2± 4.5 pb SM : 16.1± 0.9 pb
−0.44 < ∆kγ < 0.55
−0.10 < λγ < 0.11
−0.12 < ∆gZ

1 < 0.20
pp̄ → Zγ → νν̄γ ATGC Zγγ, ZZγ
σ · Br(Z → νν̄) = 32± 9± 2 pb
SM : 39± 4 pb
|hγ,Z30 | < 0.033; |hγ,Z40 | < 0.0017

γWW, ZWW

WV → `νqq̄
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SM Testing
Z → τ

+
τ
− W +W− → `

+
ν`
−
ν̄ Zγ → νν̄γ

WV → `νqq̄
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Search for Supersymmetric Particles
Pair produced stable tau sleptons, gaugino-like charginos,
higgsino-like charginos

TOF to measure (1− v̄)/σv̄ & Mpair
inv measurement

Set most restrictive limits on the cross sections for CMSP
Stau: σmax

stau = 0.31− 0.04 pb for mass range 60-300 GeV

M > 206 GeV for gaugino-like and M > 171 GeV
higgsino-like charginos

Pair produced lightest supersymmetric scalar t̃1 quark

t̃1
¯̃t1 → bb̄``′ν̃ν̃; ``′ = e±µ∓, e+e−

Associated production of charginos and neutralinos

pp̄ → χ̃±1 χ̃
0
2 → 3`χ̃0

1 =⇒ 3`+ 6ET

R-parity violating sneutrinos in eµ final state (R = (−1)2j+3B+L)

Set limits on σ · Br(ν̃τ → eµ)

t̃1
¯̃t1 → bb̄``′ν̃ν̃

pp̄ → χ̃
±
1 χ̃

0
2 → 3`χ̃0

1

No SP Found
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Search for SM Higgs Boson
SM Higgs boson (N)NLO production cross sections and decay branching fractions

gg → H; qq̄ → W�ZH; qq̄ → VVq′q̄′ → q′q̄′H H → bb̄; H → W +W−; H → τ+τ−; H → γγ
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Search for SM Higgs Boson
Lists of channels analyzed

D0

CDF

(` = e, µ)
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Search for SM Higgs Boson
D0 list of channels analyzed

59 final states, 59 analyses combined

(` = e, µ)
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Search for SM Higgs Boson
Example: final variable distributions for pp̄ → WH → `νbb̄ Higgs search analyses
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Search for SM Higgs Boson
Results

TEVNPH WG
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Observation of single top quark production
Approach

s-channel t-channel

L = 2.3 fb−1 σs+t = 3.46± 0.18 pb, mt = 170 Gev

Event selection
X 2-4 jets, |η| < 3.4,

pT > 25 (15) GeV

X 1-2 b-tagged jets,
pT > 20 GeV

X 20 (25) <6ET < 200 GeV

X 1 isolated e (µ) only,
pT > 15 (20) GeV ,
|η| < 1.1 (2)

Modeling
SINGLETOP(NLO): t

PYTHIA: hadronization

ALPGEN: t t̄ , W ,Z + jets

D0gstar: D0 setup
(reweighting applied)

D0reco: sample

Event selection applied
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Observation of single top quark production
Results

Multivariate analyses resulted in:

BDT: σs+t = 3.74+0.95
−0.79 pb

BNN: σs+t = 4.70+1.18
−0.93 pb

ME: σs+t = 4.30+0.99
−1.20 pb

Finally, single top production cross section:

σs+t = 3.94± 0.88 pb with p-value of 2.5 · 10−7 5SD
σexp = 3.50+0.99

−0.77 pb, σpred = 3.46± 0.18 pb

Since Wtb vertex function ΓµWtb
= −

g
√

2
Vtb f L

1 ū(pb)γµPLu(pt ) =⇒ |Vtb f L
1 |

2

CKM matrix element measured

SM: |Vtb| > 0.78 at 95% CL. Extensions: |Vtbf L
1 | = 1.07± 0.12
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Combination of Top Quark Mass Measurements
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