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Details on input measurements

We combine top quark mass results using up to 5.0 fb! of CMS recorded data of proton- Dileptons | Lepton+jets | Dileptons | Lepton+jets | Alljets | Correlation between | Combination
. . 2010 2010 2011 2011 2011 | channels years
proton collisions at a centre-of-mass energy v/s = 7 TeV, across the 2010 and 2011 data Measured 71, 17550 17310 17550 17349 | 173 49 17336
taking periods. Statistical Uncertainty 4.60 2.10 0.43 0.27 0.69 0 0 0.38
. a4 = . P iJES: in-situ JES factor n/a n/a n/a 0.33 n/a 0 0 0.24
> _CMS preliminary, 4.7 b ", \'s=7 TeV_ SN CNS preliminary. 4.7 15, xs=7 TeV o5 bJES: relative bjet scale 0.90 0.90 0.71 061 | 049 1 1 0.55
O . B i correct []QCD - Wy 3 dJES: 57 and pr-dependent JES 2.10 2.10 0.94 0.28 0.97 1 1 0.32
O - [ ttwron B W-olv 1 T2 rJES: other uncorrelated JES 3.30 n/a n/a n/a n/a 0 0 0.07
1000— a 9 I Z+jets _
To) ~ [_Ittunmatched g single top | s Lepton energy scale 0.30 n/a 0.14 0.02 n/a 1 1 0.03
~ [ ]ttuncertainty —e—Data(4.7fb)  _ 102 0 MC generator 0.50 n/a 0.04 n/a n/a 0.01
@ - : ' ISR/FSR 0.20 0.20 n/a n/a n/a 0.03
< 800 - PDF 0.50 0.10 0.09 0.07 |  0.06 0.06
o) B i 1.01 15 Factorization scale 0.60 1.10 0.55 0.24 0.22 0.17
= . - ' ME-PS matching threshold 0.70 0.40 0.19 0.18 0.24 0.16
- 600~ 8 Signal 1 1
O - | : Jet energy resolution 0.50 0.10 0.14 0.23 0.15 0.20
=~ . - 10 b-tagging 0.40 0.10 0.09 012 | 0.6 0.10
5 4001 ] Emiss scale 0.10 0.40 0.12 0.06| n/a 0.01
& i i 0.99 Detector Modeling 1 1
o : : ' 5 Underlying event 1.30 0.20 0.05 0.15 0.32 1 1 0.15
o 200 N Background MC 0.10 0.20 0.05 0.13] n/a 1 1 0.07
O B B 0.98 Background Data n/a 0.40 n/a n/a 0.20 0 0 0.07
= . S p g - ' Fit calibration and MC statistics 0.20 0.10 0.40 0.06 0.13 0 0 0.08
N fit [(GaV m [GeV Color reconnection n/e n/e 0.13 0.54 0.15 1 1 0.45
mt [ € ] t [ e ] Trigger n/a n/a n/a n/a 0.24 1 1 0.07
’ Total Uncertainty 6.45 3.37 1.46 1.07 1.43 0.99
Combination weight -0.023 -0.109 0.124 0.733 | 0275
CMS 2011, 5.0 o™ at V5 = 7 TeV — chS|Plrellim|inaryl, 354 f|bI1’| \Flﬂ L\ A — 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.
E 1600 :— 515 fggi + L o The correlation coefficients, the uncertainty values on the combined result, and the combination weights are also shown.
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2005 - grs"—‘fan " - 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
920 150 200 250 300 350 400 0 172 174 176 this particular frame, but will be useful in case of new physics studies in the future.
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To ensure the robustness of the method, several checks have = | The 2011 I+jets precise determination, along with the large amount of recorded data, has been
been made : [a-lfo T : used to study the top quark mass dependency with respect to event kinematics’:
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v iati ici 2 . . . . .
g V.arl.ajuon from O t-o 1 for fully correlated coeff|C|e.nts | * First top quark mass measurement binned in event kinematic variables
L|m|t|.ng cor-relatlo.n to uncertainty values ratios, to avoid _ | v All dependencies are well understood
negative weights (right plot) ** Additional validation of various Monte-Carlo tunes
. . . _ Plot showing the evolution of the weight for y v" No mis-modelling effects due CR, ISR/FSR, b-quark kinematics or mass definition
» The impact on the combined central value, and its associated ;e and the correlation with y, as a function observed
uncertainty is negligible of the ratio of the uncertainties of these two
measurements CMS preliminary, Vs =7 TeV, lepton+jets CMS preliminary, 1s =7 TeV, lepton+jets
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arXiv:1209.2393 (L=5.0/fb) (val. + stat. + syst.) Fig. Observable mlD x2 JESx? m? x? Ndf
™ 1 ARg 1.01 341 149 3
CMS 2011 lepton+jets N 173.5+ 0.4+ 1.0 color recon. - 2 A¢a h. =8 =W ©
arXiv:1209.2319 (L=5.0/fb) (val. + stat. + syst.) 3 PTthad 9.40 7.83 241 4
| 4 |#enad| 041 333 317 3
CMS 2011 all-jets 173.59+£0.7+£1.3 6 myg 252 298 225 4
PAS-TOP-11-017 (L=3.54/fb) (val. + stat. + syst.) ISR/FSR = e 339 167 218 4
_ 8 Jetmultiplicity 147 200 156 2
CMS combination == 1734+ 04+0.9 13 l”“ﬁbhad| 22 ggg g-g g
up to L= 5.0/fb (val. + stat. + syst.) y : b, had - - -
b-quark kin.— 37 AR 487 261 801 3
o —a—— 12 A¢yp 287 385  6.86 3
Tevatron 2012 combination 173.2+0.6+0.8 °
arxXiv:1207.1069v2 up to 5.8/fb (val. £ stat. + syst.) Level of agreement between data and different simulation models
Global x2/ndf = 0.9 obtained based on independent m,!P and JES, thus neglecting correlations between observables
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m, = 173.36 + 0.38(stat.) + 0.91(syst.) GeV

s Total uncertainty of 0.99 GeV (0.57%)

/

s 7.4% improvement with respect to the most precise measurement (2011 I+jets)
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