Precise measurement of the top quark mass with smgle top events at CMS at Vs = 13 TeV

Compact Muon Solenoid

==X
HEP2021

VIRTUAL EDITION

Signal and background - -
[ A q’ q ]

Mintu Kumar
k t If r Department of high energy physics, TIFR, Mumbai, India
Mintu.kumar@cern.ch

Introduction

¢ W
High center of mass energy —= Top quark factory LHC A \ ”
A major goal for the LHC —% Precision measurement of top quark mass _
-t Pair Productlont Single top Production " OO00000" 9
Largest contributor: » Largest contributor =
; ; in top Pair ; ¢ In Single top quark
i i Production i ¢ ~ Production =
7 b | g q’
E - ATLAS+CMS Preliminary t-channel N
5 HHclopWG o OIS s oo oot QCD -
R template extraction
$ November 2020 tW .
2 o2 S 3 35.9 fb (13 TE'V)
g 102 B * t-channel i §¥I_SAS+CMS JHEP05(2019)088 B i i i > ?<1'0 A
. o " ahdd by schame 7 8 . CMS ¢ Data
Anti-top 2 [ R ATLAS oo i e — Fit -
R " ALASLCH ] T t Maxi Likelihood fit - R S e — Non-QCD -
- - = | NN ]  Two component Maximum Likelihood fi ~ j B
Heaviest particle of the SM . - NNLO L 1ot poner @ —acD
I fﬁ - QCD contribution C i | '
Rt oy > 40 Fitune. -
. - 1 - e ' . Lu B .
r Soalo & PDF  x, unceriainty F(my) = Nocp X Q(my) + Nyon—gcp X W(my)
10 ! — —
_ - —— NLO NPPS205(2010) 10, CPC191(2015) 74 7 20
Largest Yukawa coupling : i by e - _
. . i pefe O $1smfet2ﬂ§om2r2m§| ”&Z[’eiiiﬂi _esGev e m-W>50 GeV considered I
with Higgs Boson R I <ccls uncertainty ] T -
| | | scale @ PDF @ o, uncertainty © 1 g | | . . | . —
7 8 13 R . VY Wa IV V¥ YV VY DY P VY ey VSIS 7
Vs [TeV * 50% uncertainty (shape+rate) on the 5““— N A I e i 5
estimated QCD bkg. propagated as systematic 0 50 100 150 G 600
Anal —
y - X _ BIBTY) 2 (8 TEY > y = In(m,) is used for the final fit e MO 3590T(3TeV)
e 2 lepton flavours - 2 BDTs are S : : SRS I T N N U TR R R R _ _ o _ S - CcMS { Data (QCD subtr.) -
P - - CMS ¢ Data ] > PO ems > Simultaneous Maximum Likelihood fit performed < | ,: )7 W
trained P 40 1 ut, 2J1T B t-ch. ) B 80 zf’- ..... 2J1T .................. e ROC curve . _g a7 t-ch. |
% : tt, tW, s-ch. | 70 > 3 Parametric Shapes: o : tt, tW, s-ch.
o _ _ @ 30¢ BV +jets, W ol ) . _ _ g WY - jets, W
» Training variables = low correlation QCD ; o ** Asym. Gaussian core + Landau tail N
with m,; (reconstructed) 201 Stat @ syst 40 :
: 20 L N ¢ Novosibirsk function
 BDT response > 0.8 selected 2 =~ 60% ) - ol T N =
signal purity g 12f T T T Lo Int.= 0.16 > Fit is validated in a control region -0.2<BDT<0.8 s
k< g% ) 81 ///////‘//4//4//47/6//‘//5///5///(//&’//;//5///6///(//{//(% ? 0 10 20 30 40 50 60 70 80 90( /1?0 S
. . . . . €a:. (Y
1 05 0 0.5 1 50
I {esu lts S Reference:
* Inclusive of the lepton charge: cst?tZInl;T:}us Tev) | . » Top to anti top quark ?te:tr prof
: . . otal unc.
m;,=172.13 + 0.32 (Stat+prof )"'8 93 GeV CMS, tt all jets (13 TeV) -——-0—' mass dlffer_l_eol?;;e' == SM prediction 1. PAS'TOP‘19'009
— 172 13+8 ;g GeV CMS,  dilepton (13 TeV) + Am; = 0.83-71 GeV EMS, single t (15 TeV) _ o |
_ _ _ CMS, i ¢ + jets (13 TeV) ._._. _
Sub GeV precision is achieved in such phase ATLAS, comb. (8 TeV) v » Anti top to top quark CMS, tt ¢+ jets (8 TeV) h"'** 2. LHC TO WG Summa Plots
SpaCf 104 CMS, comb. (8 TeV) - mass ratio: ATLAS, ff 7 +jots (7TeV)  * v
¢« ¢7 > topquarkmassm, = 172.62 CMS, single t (8 TeV —_— +0.005 -
P4 : ~0.75 | CMS.shdorBTeN) g R, = 0.995I(006 T 3. CMS Top Quark Physics Group
. : +1.44 166 168 170 172 174 -3 < -1 0 L ¢
¢~ => antitop quark mass m; = 171.797;:7. m, (GeV) Am, (GeV)


http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-19-009/index.html
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCTopWGSummaryPlots
https://twiki.cern.ch/twiki/bin/view/CMS/TWikiTopQuark

