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THE STANDARD MODEL

mass =22 MeV/c’r
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HIGGS TO BOSONS

H H->bosons:
higgs - Discovery Higgs boson (2012)
- Evidence for BEH electroweak
symmetry breaking mechanism
| 91 19 GeV/c? w
@ |3
02 See talk by Luca Franco:
p— 0 3 .
’ 38 - Coupling to vector bosons
— gg - Self coupling: di-Higgs
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HIGGS TO INVISIBLE

H->invisible:
- Higgs coupling to
neutrinos or dark matter?

See talk by Huacheng Cai:
- Higgs and BSM
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HIGGS TO FERMIONS
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LEPTONS QUARKS

This talk:

- ttH

H->bb
H=>TT
H->puu
H->cc (NEW!)

Tristan du Pree (Nikhef), WIN (7-12 June 2021)
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ttH(yy)

candidate event

Run: 303079
Event: 197351611
2016-07-01 05:01:26 CEST




ttH

Coupling to heaviest fermion

TTH, H>YY
Rich events: leptons, (b-)jets, MET PHYS. LETT. B 784 (2018) 173
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Signal optimization:

Event categorization and MVA OBSERVATION: 6.3 SIGMA
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TTH, H>BB
ATLAS-CONF-2020-058
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VH(BB) EUR. PHYS. J. C

81 (2021) 178

H->bb: largest branching ratio
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VBF H->BB

VBF VBF+Y
VBE: all-hadronic ARXIV:2011.08280 JHEP 03 (2021) 268
> L DL DL L DL L DL ! | r_ %\ B T T T T | T T T T | T T T T | T T T T ]
' | & ™5 E S 5 ATLAS * Data 3
BaCkg rOu ndS & trlgger- g 500} ?§1=.L1lgsTeV,126fb'1 _; § 45_ (s =13 TeV, 132 fb ! =;3:: (u,=13) _E
5 as0F- H — bb = P - VBF H(— bb)+y ///Bkg. Uncertainty -
- 3 ;;r:vard E g 3;— Weighted by Higgs Boson S/B —
350%— ¢ —é % 21~ -
- -»-Data - G . ’
300/~ M H—-bb (n _=0.957%) + — 2 1 -
— Z—-bb - ; N B
250" — Non-resonant _ S QAR N A 1%
— . . ) Y. A
ppof 7 Backgroundssignal uncertainty @ — i z -
£ |3 - | t
§ s 2B .0 :
% = 50 100 150 200 250
S m,, [GeV]
VBF+y: enhanced
trigger performance VBF: 3 SIGMA EXCESS VBF+Y:MU=1.3£1.0

Tristan du Pree (Nikhef), WIN (7-12 June 2021) Nik[hef



H%BB BOOSTED ATLAS-CONF-2021-010

Boosted ggH(bb) Naprarsnseasarecsaasasass -
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Boosted
W(lv)H(bb)

candidate event

ATLAS

EXPERIMENT

Run: 338349
Event: 616525246
2017-10-16 20:24:46 CEST




VH(BB) BOOSTED PHYS, LETT. &

816 (2021) 136204
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Dedicated boosted

—ATLAS Boosted VH, H — bb, V — leptons
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H>TT

PHYS. REV. D 99, 072001 (2019) | PHYS. LETT. B 805 (2020) 135426
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HIGGS TO 2"° GENERATION

mass ~1.28 GeV/c? n '
" ©® The next generation!
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H->upu PHYS. LETT. B 812 (2021) 135980
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NEW SEARCH FOR VH->CC WITH FULL RUN-2 DATA

Z(lI)H(cC) candidate event

ATLAS

EXPERIMENT

Run: 309892
Event: 4866214607
2016-07-16 06:20:19 CEST




H->CC: ANALYSIS STRATEGY NEW ATLAS-CONF-2021-02

()

§ Tagger
VH production: 0+1+2 lepton E
- Categories: p(V), #jets c-jets 070, T
- Signal: 1c-tag & 2c-tag —— 804 Q ctag + b-tag
- Control: Oc-tag iets 8o veto
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+ b-tag veto to avoid overlap with H->bb
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H->CC: MASS DISTRIBUTIONS NEW ATLAS-CONF-2021-021
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H->CC: MASS DISTRIBUTIONS NEW ATLAS-CONF-2021-021
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H->CC: RESULT NEW ATLAS-CONF-2021-021
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H->CC: INTERPRETATION NEW ATLAS-CONF-2021-021

Direct constraint: Higgs-charm coupling S
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ATLAS: HIGGS COUPLINGS TO QUARKS & LEPTONS

mass =2.2 MeV/c? - =1.28 GeV/c? ~173.1 GeV/c?
charge @ % % %

@ |-@® |- @ M
LD | Wil | W - ttH, H>bb, H>1T:

~4.7 MeV/c? . =06 MeV/c? ~4.18 GeV/c? . . ]
‘@ I'® |I'® > 5 sigma, differential, EFT
~ down | strange | bottom
% ~0.511 MeV/c? ~105.66 MeV/c? ~1.7768 GeV/c? 2 n d
-1 18 -1 |
'O |0 |- @ < den
 elect ~ ta . :
L_IIJ electron muon u _ Hé““ 2 Slgma

- H->cc: |k.| <8.5 @ 95%CL

= KEY ANALYSIS ELEMENTS: CATEGORIZATION, MVA, RECONSTRUCTION TECHNIQUES
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ATLAS

EXPERIMENT

Run: 3299064
Event: 500775771
2017-07-18 06:31:13 CEST



