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Outline

• In the tutorial of today you will learn:

• Part III:

• how to measure of the W mass from lepton pT spectrum

• how the "template" Monte Carlo method works

• how to estimate systematic uncertainties

• we will start using the electron energy calibration of yesterday

• you have to think how a good selection of W events should be 

set up

• the electron pT shows a Jacobian peak at MW/2

• what is the effect of the W pT? how can you suppress it?

• one can determine MW from the "half-maximum" value

• you will use MC templates with different W mass values

• then a calibration curve is created and a "data" measurement 

done

• eventually you should look at possible systematics from the W pT

estimated with the Z decay events 

Arno Straesser - Standard Model Physics at LHC and ILC



Half-maximum Method
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~30 pb-1 ½ max

pT at ½ max 

→ W mass estimator



Solutions of part II
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Solutions of part II
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0.0<η<0.5

0.5<η<1.0

1.0<η<1.5

1.5<η<2.0

2.0<η<2.5

5 iterations



Solutions of part III
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MC template 

with MW=79 GeV



Solutions of part III
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"data" sample



Solutions of part III
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calibration curve



Solutions of part III
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Solutions of part III
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systematics of

electron pT

comparing Z MC

to Z "data"



Solutions of part III
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systematics of

electron pT

comparing Z MC

to Z "data"

calibration 

improves!



Solutions of part III
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Solutions of part III
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