
Combination1 Details on input measurements 

We combine top quark mass results using up to 5.0 fb-1 of CMS recorded data of proton-
proton collisions at a centre-of-mass energy 𝑠 = 7 TeV, across the 2010 and 2011 data 
taking periods. 

Result1 

𝑚t = 173.36 ± 0.38 stat. ± 0.91 syst.  GeV  
 
 Total uncertainty of 0.99 GeV (0.57%) 
 7.4% improvement with respect to the most precise measurement (2011 l+jets) 
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The table lists individual uncertainty sources categories for each of the input measurements used in the combination. The categories are in agreement with the ones 
used in previous Tevatron and LHC combinations. 

The correlation coefficients, the uncertainty values on the combined result, and the combination weights are also shown. 

Next steps 

The 2011 l+jets precise determination, along with the large amount of recorded data, has been 
used to study the top quark mass dependency with respect to event kinematics7: 

 
 First top quark mass measurement binned in event kinematic variables 

 All dependencies are well understood 
 Additional validation of various Monte-Carlo tunes 

 No mis-modelling effects due CR, ISR/FSR, b-quark kinematics or mass definition 
observed 

Plot showing the evolution of the weight for y2 
value and the correlation with y1 as a function 
of the ratio of the uncertainties of these two 

measurements 

The BLUE method5 

 
The BLUE (Best Linear Unbiased Estimator) method has been previously used in top quark mass 
combinations by both Tevatron and LHC experiments. 
 
 Linear combination of each individual input measurement 
 Relies on splitting and categorising and correlating sources 
 A Fine-grained categorisation allows the use of zero or one values for the correlation 

coefficients.  
 Categories are chosen based on previous combinations from other experiences 
 
 To ensure the robustness of the method, several checks have 
been made : 
 
 Variation from 0 to 1 for fully correlated coefficients 
 Limiting correlation to uncertainty values ratios, to avoid 

negative weights (right plot) 
 

 The impact on the combined central value, and its associated 
uncertainty is negligible 

 
 

Several other measurements would have to be included in the combination, and thus, careful 
choices on the correlations coefficients are needed.  
The study of end-points of several 𝑡𝑡  system kinematics variables, allows to extract 
simultaneously the top quark, W boson, and neutrino masses. This method has been tested in 
this particular frame, but will be useful in case of new physics studies in the future. 
 

Top quark mass determination using end-point method6 

e, µ +jets analysis2 

All-hadronic analysis4 ee, eµ, µµ analysis3 

Level of agreement between data and different simulation models 
Global χ2/ndf = 0.9 obtained based on independent mt

1D and JES, thus neglecting correlations between observables 
 


