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Latest Resonant DiHiggs Results

Channel
X— HH — bbyy
X —HH — 4b
X— HH — bbrtr
Boosted X — HH — bbrr
X — SS/HH — 4W
X— HH — bbWW — bbqqlv
X— HH — WWyy
VBF X - HH — 4b

V' - VX — VHH
A — ZX — ZHH

HH Combination (2-3 channels)
HH Combination (all channels)

hMSSM/2HDM Interpretation

Dataset
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139/fb
139/fb
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36/fb
36/fb
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Mass range of X
251-1000 GeV
251-5000 GeV
251-1600 GeV
1000-3000 GeV

260-500 GeV
500-3000 GeV
260-500 GeV
260-1000 GeV

260-1000 GeV
360-800 GeV
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Events

Data/Pred.

X —- HH — bbztzt

Only gluon fusion considered, narrow width scalar

3 signal-enriched categories:
- had-had channel

- lep-had channel triggered by single lepton trigger (,SLT")
- lep-had channel triggered by lepton+tau trigger (,LTT")

Machine learning techniques for signal enhancement,
final fit performed to the MVA output scores

Excess at 1 TeV (2o global)
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Oggr (PP —X—HH) [fb]
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Resolved channel:
4 b-tagged small-radius jets

Boosted channel:

2 large-radius jets, with

in total 2 or 3 or 4 b-tagged
track-jets

m,, is final discriminant
Gluon fusion only

spin-0 (narrow-width)
spin-2 signal (width 3-20%)
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Other Channels: A — ZH — Zhh ATLAS Preliminary \/5 = 13 TeV; 139 tb-! 95% GL exclusion
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Other Channels: Boosted bbtrt

» Boosted bb system reconstructed as a large-R jet,

b-tagging applied to track-jets

e Also the tau jets merge and standard reconstruction
(that is seeded in R=0.4 jets) becomes inefficient
— boosted di-tau reconstruction and ID used

Events

600 800 1000 1200 1400 1600

ATLAS . Data

e X—HH (m"=3.0 TeV)
Signal region e Zooth

Ztt+f

Multi-jet
. ZH

Others

sy Uncertainty

.

Visible HH mass [GeV]

1800 2000

95% CL limits on ¢ (pp — X — HH) [fb]

95% CL limits on ¢ (pp — X — HH) [fb]

10

10*

108

10?

10

: | T T T T | T T T T T T T T | T T T T :
- ATLAS —e— Observed N
- T__-) r 3HT(b\t/nh11§:9 o Expected ]
=T eh I 1o

3 [ ]+2c 3
:_ | 1 1 1 | | 1 1 1 1 | 1 1 1 1 | | 1 1 1 | _:
1000 1500 2000 2500 3000

my [GeV]
i T T I T T T T | T T T T I LI I 1T I 1T Il_

--=- Comb. Exp. ---- bbt't (36.1fb™) Exp. ---- Boosted bbr;, ;. Exp.

—e— Comb. Obs. —=— bbt*t (36.1fb™) Obs. —+— Boosted bbr;, ;. Obs.

—— Phys.Rev.Lett. 121 (2018) 191801
—— JHEP 11 (2020) 163

1 IIIIII|

TT.TT IIII

I IIIlIIIl

ATLAS
s =13 TeV, 139 fb™

IIIIIIII |X‘r||ul ] IlIIIIlI

11 [llIIIl

PN B
1500 2000

Ll
3000

m, [GeV]



Other Channels: VBF 4b
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95% CL Limit on o(pp— S— HH) [pb]

Other channels: bbWW (1-lepton)
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