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Introduction
● Won't discuss D0 experiment, 

Tevatron, Top Pair production

Results with up to 
3.6 fb-1 of data.
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Content of Talk
● Mass Measurement:

– Lepton+Jets Channel:
● First Top-antiTop Mass Difference (1.0 fb-1)
● Matrix Element Mass in (3.6 fb-1)

– Dilepton Channel:
● Matrix Element Mass in e (3.6 fb-1)
● Template-Based Mass (1.0 fb-1)
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Event  Selection : ljets channel
● Lepton+Jets Channel:

– 1 lepton
● e or  (pT>15 GeV)

– large MissingET
– 2 b-jets, 2 light jets

● Backgrounds:
– W+jets
– QCD
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Top Mass Difference

Top decays before it can hadronize
-> Can directly measure top quark mass
-> top anti-top assumed to have   

  same mass
- CPT invariance requires this

-> What happens if we drop the 
assumption?
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Matrix Element Method

Acceptance:
selection 
efficiency

LO Matrix
Element

Integrate over
parton 
momenta

Transfer Function

Transform to convenient variables:

Integrate out M
sum

:
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Simulating 

Samples generated with PYTHIA 
event generator

       ,        set to different values.

Monte Carlo run through standard D0 
Reconstruction (GEANT, etc)

W+jets background simulated with 
ALPGEN+PYTHIA

QCD Background taken from Data
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Performance on Simulated Data
Remove bias on measured mass Remove bias on measured error
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Systematics

Statistics 
Limited
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Measurement in Data

First measurement of mass difference between quark and its antiquark partner

arXiv:0906.1172 Submittted to PRL
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Matrix Element Method l+jets

Acceptance:
selection 
efficiency

LO Matrix
Element

Integrate over
parton 
momenta

Transfer Function
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Performance on Simulated Data
Top Mass

Need to remove bias on measured mass and statistical error



13

Systematics
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Measurement in Data

PRL 101, 182001 
(2008)

Systematically Limited
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Event  Selection : ll channel
● Dilepton Channel:

– 2 leptons 
● ee,e,,etrk,trk

– large MissingET
– 2 b-jets

● Backgrounds:
– Z -> ee//+jets
– WW -> ee/e/+jets
– Fake leptons (W+jets, 

QCD)

_



16

Matrix Element Method (e)

Acceptance:
selection 
efficiency

LO Matrix
Element

Integrate over
parton 
momenta

Transfer Function

_
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Performance on Simulated Data

●Need to remove bias on measured mass and statistical error
●Includes events with 2 or more jets
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Systematics (e)
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Result on Data (e)
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Dilepton Mass with Templates
● Kinematic Reconstruction (2 neutrinos)

● Two Methods:

– Neutrino Weighting
● Sample neutrino eta's from expected distributions
● Compare reconstructed MET to real MET:

– Matrix Weighting
● Use Measured Missing E

T

● Construct weight:
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Dilepton Mass with Templates
● Use weight distribution, Form Templates

– MWT uses mt with maximum weight
– NuWT uses 2D templates

● mean and RMS of weight distribution
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Performance on Simulated Data
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Systematics
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Result in Data

arXiv:0904.3195 Submitted to PRD
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Combination D0 Mass Results
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Conclusion
● Lepton+jets:

– First Measurement of Top Anti-top Mass 
Difference

● First time quark and anti-quark mass compared

– High precision measurement of l+jets
● measurement systematically limited

● Dilepton Channels
– Matrix Element, Template based

● measurement statistically limited
● important consistency check
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Backup
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Performance on Simulated Data
Jet Energy Scale

M
W
 Constraint -> In-situ Jet Energy Calibration
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Top Mass Difference
Transform to convenient variables:

Integrate out M
sum

:
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