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Studies of tt pairs with in final state a B-hadron decaying either in J/y (b—J/y— up)
or in (u)D°— (u)K= or in D*(2010)*—D°t mesons offer alternative methods to measure
m(top) using the sensitivity of m(lJ/y), m(IluD°), m(ID*(2010)*) to m(top)

e Motivations

o purely leptonic/tracking observables less \\ A"
sensitive to JES than the ones from jet reco Q S oA

o still sensitive to parton shower, _._05;3‘?*‘%;‘/ b
hadronization, b-fragmentation effects... ,//;%mh%v%\f '

o help to reduce the uncertainties DI N =S
in combination of all measurements /j/{“‘f_’ N

e Documentation -4 NN
o main analysis on going 4 e
o HL-LHC prospects v/
o PhD of Jad Zahreddine, sept 2020

e Low BR final states

o BR(b—Jhy— pp) ~6.8x10™

o BR(b—(1)D°— (n)Kn) ~5.9x10°

o BR(b—D*(2010)*—>D°r) ~2.2x10?
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tt event reconstruction

mn

Trigger
o standard isolated leptons /
/—________‘_\
/ \

CeniktRoa T ////___-—__-___\\\\

o 24 jets with p_>25 GeV, [n|<2 .5

o EMTopo/EMPlow jets ; ; U
o b-jet selection can be used also Y

2

Isolated lepton N e : /
o pid: LHTight for electrons, Medium for muons o / -
o e-u—isolationrequired \ oy ;

o exactly one lepton with p_>25 GeV for 2015

with p_>27 GeV for 2016-2018 %'::—ﬂ

soft-u
E .M . o pid : LowPt
! Tracks in jets o p.>3.5 GeV in barrel
o no cut (by default) o Loose T .
o MET>20 GeV, MTW>40 GeV o p.>1GeV, <2 5 2.5 GeV in end-caps
T o AR(u,jet)<0.4
o |Az,|<10
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http://cdsweb.cern.ch/record/2046216

Prospects for the HL-LHC

e Motivations
o "Standard Model Physics at the HL-LHC and HE-LHC”, CERN Yellow Report,
arXiv:1902.04070v2 [hep-ph]
o projections for the top quark mass measurement accuracy using tt — lepton+jets

events with J/y—p+u— in the final state at Vs=14 TeV at the High-Luminosity LHC
with 3000 fb—1 of proton-proton collisions

e Results
o expected number of events ~ 2*105
o 18% increase due to higher cross section, 10% increase due to larger coverage |n|<4
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https://arxiv.org/abs/1902.04070v2
https://cds.cern.ch/record/2649882/files/ATL-PHYS-PUB-2018-042.pdf

Systematic uncertainties
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ATL-PHYS-PUB-2018-042

Source of uncertainty | o (myep) [GeV] e .i. .
- -
Statistical uncertainty 0.14 -
Method uncertainty 0.11
Signal modelling uncertainties
tf NLO modelling 0.06
t7 PS and hadronisation 0.05
tf b-production 0.24
tf b-fragmentation 0.11
Initial- and final-state radiation 0.04
Underlying event 0.02
Colour reconnection 0.02 7 4 | B
Background modelling uncertainties 0.10 — m® & ._
Experimental uncertainties = [+ S5
Jetl:nergy scale (JES) 0.31 U nderlyl ng j*°e «°
b-jet energy scale (5-JES) 0.06 eve nt
Jet energy resolution (JER) 0.13 = H
Jet vertex fraction 0.02 Hard Inte raCtlon
Electrons 0.03
Muons 0.09
Pile-up 0.04
Total Systematic uncertainty 0.48
Total 0.50
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https://cds.cern.ch/record/2649882/files/ATL-PHYS-PUB-2018-042.pdf

b-fragmentation studies

e Motivations

o use tt events with b—J/y

o check our knowledge of hadronization of b-quarks in hadron collider

o today’s partonic shower generators tuned to LEP results based on ee—Z—bb
e Analysis

o use of LHC events : tt dilepton events (published)

o several observables can be defined

ATL-PHYS-PUB-2020-050
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