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High center of mass energy               Top quark factory LHC
A major goal for the LHC               Precision measurement of top quark mass

𝑡 ҧ𝑡 𝐏𝐚𝐢𝐫 𝐏𝐫𝐨𝐝𝐮𝐜𝐭𝐢𝐨𝐧
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• derive QCD template using sideband data

• Two component Maximum Likelihood  fit →
QCD contribution

𝑭 𝒎𝑻 = 𝑵𝑸𝑪𝑫 × 𝑸 𝒎𝑻 +𝑵𝒏𝒐𝒏−𝑸𝑪𝑫 ×𝑾 𝒎𝑻

• mT
W > 50 GeV considered 

• 50% uncertainty (shape+rate) on the 
estimated QCD bkg. propagated as systematic

• 2 lepton flavours→ 2 BDTs are 
trained

• Training variables → low correlation 
with 𝒎𝒕 (reconstructed) 

.
• BDT response > 0.8 selected →≈ 60% 

signal purity

➢ 𝒚 = 𝒍𝒏(𝒎𝒕) is used for the final fit

➢ Simultaneous Maximum Likelihood fit performed 

➢ 3 Parametric shapes:

❖ Asym. Gaussian core +  Landau tail

❖ Crystal ball function

❖ Novosibirsk function

➢ Fit is validated in a control region -0.2<BDT<0.8

Analysis overview

• Inclusive of the lepton charge:

𝒎𝒕 = 𝟏𝟕𝟐. 𝟏𝟑 ± 𝟎. 𝟑𝟐 (stat+prof )−𝟎.𝟕𝟎
+𝟎.𝟔𝟗 GeV

= 𝟏𝟕𝟐. 𝟏𝟑−𝟎.𝟕𝟕
+𝟎.𝟕𝟔 GeV

Sub GeV precision is achieved in such  phase 
space 

• ℓ+→ top quark mass 𝒎𝒕 = 𝟏𝟕𝟐. 𝟔𝟐−𝟎.𝟕𝟓
+𝟏.𝟎𝟒

• ℓ−→ antitop quark mass 𝒎 ҧ𝒕 = 𝟏𝟕𝟏. 𝟕𝟗−𝟏.𝟓𝟏
+𝟏.𝟒𝟒.

• Top to anti top quark 
mass difference:

𝚫𝐦𝐭 = 𝟎. 𝟖𝟑−𝟏.𝟎𝟏
+𝟎.𝟕𝟕 GeV

• Anti top to top quark 
mass ratio:

𝑹𝒎𝒕
= 𝟎. 𝟗𝟗𝟓−𝟎.𝟎𝟎𝟔

+𝟎.𝟎𝟎𝟓
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Precise measurement of the top quark mass with single top events at CMS at √s = 13 TeV
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