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Overview
● Fit m(t) to m(𝑡 ̅𝑡) or ρ for 𝑡 ̅𝑡𝑗
● Only used PDF uncertainty in a reduction through 

fit to longitudinal momentum pz or rapidity 𝜂
○ Challenging to study high 𝜂 in current detector 

● Process
○ Data and Theory Files
○ ePump
○ Reducing PDF Uncertainties
○ Chi-Square Evaluation of m(t)
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Chi-Square Before Updates With m(𝑡 ̅𝑡)
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Chi-Square Before Updates With ρ

4



Sara Sawford

Data and Theory Files
● .data

○ Pseudodata for m=172.5 GeV
○ Uses fixed systematic 

uncertainties per bin of 1%, 
5%, 10%, 15%, 20%

○ Assume negligible statistical 
uncertainty

● .theory
○ Calculated for each of 59 bins 

included in CT18NLO
○ Do not include scale 

uncertainties

First two entries of .data file for pz
m = 172.5 GeV, E = 14 TeV 
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Reduction of PDF Uncertainties

● Reduction of CT18NLO eigenvectors
● Only expect reduction in uncertainty
● Largest reduction at high values of pz
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Reduction of PDF Uncertainties for pz Using 𝑡 ̅𝑡
100 TeV 14 TeV
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Reduction of PDF Uncertainties for m(𝑡 ̅𝑡) 
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14 TeV
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Chi2-Square Evaluation Using m(𝑡 ̅𝑡)
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Chi2-Square Evaluation Using ρ
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Conclusions
● See reduction of m(t) by a factor of two with 1% 

uncertainty
● No constraint with 20% uncertainty
● Crossing PDF fits does not result in a better fit on 

m(t)
○ i.e. Applying constraint from pz (𝑡 ̅𝑡) to ρ(𝑡 ̅𝑡𝑗) does not 

improve m(t) uncertainty compared to using pz (𝑡 ̅𝑡j) 

● Future studies
○ Use highest bin in ρ 11
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Cross Section Tables
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tt Chi2-Widths
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ttj Chi2-Widths (All Bins)
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ttj PDFs on tt Chi2-Widths (All Bins)
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Reduction of PDF Uncertainties for pz  Using ttj
100 TeV 14 TeV
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Reduction of PDF Uncertainties for 𝜌
14 TeV
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Chi2-Square Evaluation Using m(tt) , 5%

18



Sara Sawford

Chi2-Square Evaluation Using m(tt) , 20%
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Chi2-Square Evaluation Using 𝜌 , 5%
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Chi2-Square Evaluation Using 𝜌 , 20%
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Example ePump Input File
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Using ePump Output File
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First two entries of .out file for pz
m = 172.5 GeV, E = 14 TeV 


