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* Presented today:

directly observed

associated top-Higgs production (ttH)

Due to its small production cross-section (~1% of total Higgs

d Dboson cross-section), this production mechanism has not been

Indirect constraints on the top-Higgs Yukawa coupling come

from golF and H—yy (through loop)

Yukawa coupling

Any deviation could be a hint of new physics
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- ttH, H — yy [2]
Clean signature thanks to excellent mass resolution,

but small branching ratio (BR ~ 0.23%)

2 channels, depending on the top quark pair system
decay: all-hadronic and (semi)leptonic

Events selected and categorised in regions enriched
with ttH production mode
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Fraction of each signal process per category

Looking for narrow signal peak in the di-photon
invariant mass spectrum on top of a smothly falling

background
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Control regions with inverted photon identification
for background (yy, y-jet and jet-jet) estimation

Search dominated by statistical uncertainties
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Measured signal strength p. = 1.8 £ 0.7

ttH production allows direct (tree level) probe of top-Higgs

ATLAS+CMS Run I result: observation at 4.46 (2.00 exp.) [1]

(Semi)-leptonic final states with low background, but
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Analyses presented

e ttH, H > WW/ZZ /1t [3]

with additional sensitivity to ttW/ttZ background

Cut-and-count analysis in 4 categories, depending on
the number, charge and flavour of leptons (0):

2 same sign (ss) (+0t, 4, 2sst+1t, ., 3l and 4

data driven estimations of non-prompt lepton, fake t,
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- |ntroduction and motivations

Can be studied in a wvariety of final states/channels,
depending on the top quark decay topology and the Higgs
boson decay mode: yy, WW /ZZ /1t (multi-lepton) and

Results here based on 2015 + partial 2016 data, 13.2 fb!
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Day in 2015

 ttH, H — bb [4]

Small signal on top of large background dominated by

SM Higgs boson produced in association with top quarks (ttH)
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production of tt+heavy flavour (HF) jets
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3 validation regions in order to study ttV background,

and processes with mis-identified charged lepton
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* Combination of the three presented ATLAS ttH analyses [5]:

Main systematic uncertainty: fakes and charge mis-1D
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Corresponds to an observed (expected) significance of 2.80 (1.80)
and exceeds the Run I ATLAS expected significance (1.50)

Observed (expected) 95% C.L. limit on w 1s 3.0 (2.1)

All three analyses are within 1.50 of the central value

Largest systematic uncertainty contribution is related tt+b/c

[1] ATLAS and CMS Collaborations, JHEP 08 (2016) 045

[2] ATLAS Collaboration: ATLLAS-CONF-2016-067 (2016)
[3] ATLAS Collaboration: ATLLAS-CONF-2016-058 (2016)

modelling uncertainties affecting the ttH(H-—bb) analysis
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95% CL limit on uﬁH at m =125 GeV

7

0.75
0.5

Data / Pred.

e L B I RO L B I IR I
L ATLAS Preliminary -e-Data

700 1 ¥
1l 2 o 1 g F - ) mttH
{s=13TeV, 13.2fb" Eg‘:’ Eﬁ(z’; ) 1 Woaof Vs=13Tev,132f0" [Jiw  [tiziy 500t ‘SS |1 3LTe:/, 13.21b
L iboson on-Prompt | ) — olngie Lepton
16F 2A114g B QMisReco []Other 35t 3¢ .leoson.Non-Prompt ] C>6j,24b
p . 7 ; F -
14l 74 Total uncertainty “ [ Jother 77 Total uncertainty 500:— Post-fit
4001
25¢ 3
20¢

it + light
Ot + >1c
mtt + >1b
mtt+ V.

[ JNon-tt

7z Uncertainty
----- ttH (norm.)

— Combination and prospects
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Classification BDT output
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categorised according to

2 channels, depending on the top quark pair system
decay: single lepton (1/) and opposite-sign dilepton (2/)

jet and b-

Analysis strategy uses 2-step multivariate technique:
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* Projections with full 2015+2016 LHC data

Optimistic projection with 2015 + full 2016 data (36.5 fb'!),

2|_ttH (bb) Combined

Theory uncertainty on tt+HF dominates the search

|||||||||||||||||||||||||||||

ttH (u 95%

E Dilepton and Single Lepton
[ Post-fit

||||||

_ » excl. -
WGH @ =21)
[C]Background
., Bkgd. Unc.

---- Bkgd. (u=0 fit) E

.

A

after several optimisations, combination could achieve 3o

Work in progress within ATLLAS: updates soon!

At HL-LLHC with L.=3000 fb"!, expected precision on ttH signal

strength using only H—yy [6]:

Aft/f1 (%)

Production mode || Total || Statistical | Experimental | Theoretical
y +21 +13 +3 +17
ttH 17 12 —4 11
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[4] ATLAS Collaboration: ATLAS-CONR:2016-080 (201,6\).“(
[5] ATLAS Collaboration: ATLAS:GONK-2016-0631(2016)! &
[6] ATLAS Collaboration: ATL-PUB-2014-012 (2014)
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