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Why study the ttH associated production ?
e Direct probe for measuring y,

W
~|

Uncertainties extrapolation strategy

e ttH production cross-section controlled by y, 9 >
— = A 5 . o -
Whka?_)bb and Ieptonlc decays (DL) Of tOp . _Ii- ) <b g ?MSPhase—2Prolect/onPrellmlnary 14 TeV g1.05::l'\:l*i,:f-;:ai::j‘ml::lcyec:t/onFfrel/m/nezry 14 TeV Different Scenarios are employed
qual_ll' SEB has the | ¢ branching fracti | b oL ] e e to scale the uncertainties with the
= o025} ttH,H— bb - dilepton channe £ "°F BN Number o . . .
o D|__)' N asI e argze? Irantc:tmgijc rac |t())n.k | . . i . integrated luminosity (L):
o is the cleanest final state from backgroun e ___— e Statistical uncertainties only
processes. e Run-2 uncertainties scenario
TSl e Conservative scenario
) ] ) ) P T | e e Realistic scenario
Higgs invariant mass reconstruction e ey
| | The analysis specific uncertainties depend on the number of data and simulated events and
¢ e The _fmal st.ate particles meaSL_Jrec.j by the detector depending on the projection scenario are scaled as 1/1L.
consist of b-jets, leptons and missing energy.
- /\_\ 7 e The mass reconstruction is performed by solving
b analytically the systems kinematic equations. Results
H b e For each object assignment permutation the proton
- - - - momentum fractions are calculated: CMS Phase-2 Projection Preliminary 14 Tev CMS Phase-2 Projection Preliminary
]} 1 g {0 F - CMS-PAS-HIG-18030 | i o dl yel
" T1 = E(Et{H — Pig.), T2 = E(EtfH + Pin.) g | e R 1,04 074 039 1083
_ é 6_ '__.-' : 41517 (2017) 13Tev§ ' ' '
S ¢ § i ,_-"l lﬁ.; - Realist_ic 14 TeV
SO e The solution that best reconstructs the Higgs mass is g | o = oot T 100 95 90X X
selected based on the maximum PDF(x,,x,) weight. Y A S
sl [ T - Toowt 10038 5% 98
- = = 2 B ,. ; 't | E_ Conservative :
Data-driven background estimation s LIy [ — e o0 g g e
'?-} i - f' ' . N A - Realistic scenario = |
_ - _ E_ = :': ”-" Conservative scenario - Realistic E
Modelling of the tt+bb background is one of the CMS Phase-2 Projection Preliminary 14 TeV PO T b = Lsso0t! 190 e
" " u " TR !—|450I|IIIIIIIIIIIIIIIIIIIIII I e 007 :f =1 1 1 | e ]| A | I [ | | | I ] | [N : :
dominant systematic uncertainties of the ttH, H— > HSEEE. O = ® 0 500 1000 1500 2000 2500 3000 e e TN T S e
bb measurement. Introducing a data-based 4o Moo £ s t® | h=8/com
_ - a0 15006 &
background estimation : 350/ 1] o
" 1 " 0.042 0.048  0.044 0.044 0.050 711005 g -
e Allows to omit use_of S|mula’F|on_._ - EN Conclusions
e Has the potential to significantly reduce E " oo
background-related uncertainties. 'S E s
:0.051 0.054 0.053 0.051 0.042 i . -
Taa-Rate-Function method (TRF) 200 — __—0'03 Luminosity (fb—?) Ju (total) Expected significance A measuremeht UFIIIZIng the full HL LHOC
g 5 - Conservative scenario |ntegrated IUmanS|ty can result to ~13 %
e Db-tagging not performed by a direct cut on the 150 | G 140 -0.47/+0.50 2.1 ' i
felelolinie) Lnlets 1o | y . = e i P il = total uncertainty on the signal cross
b-jet identification variable. 100 Sl oo oo — Ml 3000 0.19/+0.22 5.4 section from the DL channel alone.
e Probability of each jet being b-tagged is o e s 55 S Realistieecenavio - L .
. y Ol : eing  bragge g oo T ! g s — e A similar level of precision is achieved for
estimated using parameterized efficiencies ¢ 04 0808 3 o ra e s o 500 -0.26/+0.27 3.9 _ _
(0.) 3000 0.12/+0.13 >5 measuring y, and will allow us to probe
L i deviations from the SM expectation.

References :
[1] CMS Collaboration, Prospects for the measurement of ttH production in the opposite-sign dilepton channel at Vs = 14 TeV at the High-Luminosity LHC, CMS Physics Analysis Summary CMS-PAS-FTR-21-002, 2022.

[2] The ATLAS and CMS Collaborations. "Snowmass White Paper Contribution: Physics with the Phase-2 ATLAS and CMS Detectors”, CMS Physics Analysis Summary CMS-PAS-FTR-22-001, 2022.



https://cds.cern.ch/record/2804006
https://cds.cern.ch/record/2806962

