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Higgs Fermion Coupling A

A Higgs boson was discovered in 201 0.
by ATLAS and CMS fl = OO
I Next: precise understanding of 0OT KR

Its properties
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A Yukawa interaction—
i Origin of the fermion mass in SM

I Butis it the full picture? —\( - N
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A LHC has provided O(QHiggs bosons -~ /7o

Only Higgs factory currently in operation Q | @‘

I Higgs coupling to all of thérd-gen. p N N ~
fermionshave been confirmed ) ] )

I Measurements for th&nd-gen. fermions
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Recent Measurements at ATLAS

A 4 main production processes at LHC

I Different measurements use different signatures
LHORw2
(20152018)

- M(H)= 125 ey Gluomngluon fusion (ggF))
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1o £ MOEW 1 A Large »sec
- Veciorbosonffusion (VBFT OO TrHf
+ A Two highn) jets to
opposite— y

{ A Clean signature thanks to
an additionako or ®

N ool production

= A Direct coupling ta>-quarks
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VBF is also
being tried

A
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Results use 36-79.8 fbl recorded in 201517 (/i = 13 TeV)
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‘00 T tAnalysis Strategy

A Cleaner signature compared to other fermionic final states
i Still reconstruction oftwdQa A& OKIFff Sy 3Ay 3

A Three different dit final states

___Channel | _BR_| __Main BG . .
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Main irreducible > 3 1O —— T
backgaumntl G gol- ATLAS Simulation _gere ]
o . Vs=13TeV, 36.1fb"" wees VBF _
. . v L All chanr\els combined 75’0;;;2 4
A Missing mass calculator to obtai .., .
DT masgNucl. instrum. Meth. A 654 (2011) 4k3§ _ T ]
i Recover missing kinematics s *
i Method provides bestt  resolution

A Discriminating variables in the fit
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A WO T T+ jetto be precisely understood
I Kinematics affecta shape
i Itis checked witlw © & o jet samples
A MCdistributions agree with data within generator uncertainty (Sherpa)
ARunl+2:64 203SNWSR opdn’ SELISC
i ATLAS standalone observation©f T t
I STX$alsomeasureal
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0% w oQVH Production)
A Huge background from /P w ¢, = O(10) times,, o !)

I Use the VH process
A Small xsec but much cleaner thanks todecaying leptonically

A Event categorisation based on,N
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N & - ATLAS +\r;:taH bb (u=1.16
w [ s=13Tev,79.81" -D.’ > bb (1=1.16)
~ 10°E" 2eptons, 2 jets, 2 b-tags boson
” = 2leptons, 2 jets, g Bl Z:jets
= it
2 Single t
T 1 ingle top
B Wjets

Uncertainty
----- Pre-fit background

A Multivariate analysis based on BDTg — Vb
i Inputs from kinematicsd , 1 ofw, ... g
I Main backgrounds are normalised by 1_
control region measurements <15 L = —
in combined fit %0; 3 ““"‘* T++“*""*+++ +Ht IIT\‘“;“‘E
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Events / 10 GeV (Weighted, backgr. sub.)

18
16
14
12
10

onN B O

T Vs=13TeV, 798" Bl VH, H — bb (u=1. 06)
L 0+1+2 |leptons Diboson —
- 2+3jets, 2 b-tags Uncertainty .
:_ Weighted by Higgs S/B Dijet mass analysis _:
— -— —
- # ﬁ Signal =
4+ = .
S \Sﬁit_f_ ,

40 60 80 100 120 140 160 180 200
m,, [GeV]

VBF+ggF

ttH

VH

Comb.

A Observed significance of 4.9 A Yy
A Combined with Ruil result and all the processes,
First observation 600° @ awith 5.4
A STXS results on \(bi§iATIASoNRozE053
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