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Analysis Project ChallengesAnalysis Project Challenges

• Learning ROOT + programming language

• Only 3 days… 

• Other distractions:
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Project I: B Lifetime MeasurementProject I: B Lifetime Measurement

•
Least-Square
Method
True time

Likelihood Method
True time

τ = 1.514 ± 0.034 ps

Lifetime (ps)
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Two possible approaches for the likelihood method (for this specific case):
1) Analytical method:

2) Numerical method:
Plot –log(likelihood) vs. lifetime & find minimum + 1-sigma range 
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Project I: B Lifetime MeasurementProject I: B Lifetime Measurement

• Fit with measured proper time 

Likelihood Method
Measured time
τ = 1.518 ± 0.035 ps

Measured time distrib.

Proper time resolution
σ = 0.2 ps

Lifetime (ps)
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Project I: B Lifetime MeasurementProject I: B Lifetime Measurement

• Fit with true proper time LSQ method 

Alex Harvey
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Project I: B Lifetime MeasurementProject I: B Lifetime Measurement

• Fit with measured proper time 

Andrew Puckett
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Project III: Forward-Backward AsymmetryProject III: Forward-Backward Asymmetry

dσ /dcos(θ) = N [ 3/8(1+cos2θ) + AFB cos θ ]       Eq.(1)

Z → µ+µ-

Dimuon mass
θ

Z → µ+µ-

-1                cos(theta)              +1Plots of cos(theta)       using true incoming quark direction
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Project III: Forward-Backward AsymmetryProject III: Forward-Backward Asymmetry

Determine how often the Z
direction approximation gives
the correct “forward” tag
+ plot this fraction as a function

of the Z rapidity (y)

1
2 log         Z energy;    Z momentum along beamz
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Project III: Forward-Backward AsymmetryProject III: Forward-Backward Asymmetry

Forward-backward asymmetry depends
heavily on the dimuon mass

due to changing interference btw
Z and photon amplitudes

Dimuon mass (GeV)

Dimuon mass (GeV)
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

# reconstructed
electrons

# reconstructed
muons

# reconstructed jets# physics ‘objects’ in
ntuple file
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

Fanny Dufour + Mike Litos
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

Fanny Dufour + Mike Litos
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

Gray Rybka

Max Fechner
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

Philip Harris
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

Gray Rybka

Dan Boline
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

Gray Rybka
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

J/ψ(1S) → µ+µ-

M = 3.097
GeV

ψ(2S) → µ+µ-

M = 3.686 GeV

Υ (1S) → µ+µ-

M = 9.460
GeV

Z → µ+µ-

M = 91.188 GeV

Υ (2S) → µ+µ-

M = 10.023 GeV

Z’ → µ+µ-

M = 700 GeV

Dimuon mass (MeV)
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

4-muon mass (MeV)

H → Z Z* → µ+µ- µ+µ-
M = 125 GeV
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Project II: Muons as Discovery ToolsProject II: Muons as Discovery Tools

Require:
- 6 or more jets with pT> 20 GeV, y < 2.0
- no leptons

Plot the invariant mass of the 6 highest-pT jets

Require:
- one lepton, with pT> 25 GeV, y < 2.5
- missing ET > 25 GeV
- 4 or more jets with 20 GeV and y < 2.0

Plot the transverse mass 

⇒ t ŧ W+ b W- b (top mass = 175 GeV)


