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Latest results

bb ZZ
Expected: 40
Observed: 32

Multilepton
Expected: 19
Observed: 21

bb yy
Expected: 5.5
Observed: 8.4

bb 1t
Expected: 5.2
Observed: 3.3

bb bb
Expected: 4.0
Observed: 6.4

Combined
Expected: 2.5
Observed: 3.4

CcMS 138 fb' (13 TeV)

T I T I 1 T T 1 L I T T T T T L I
—eo— Observed ----- Median expected

- 68% expected
..... 95% expected

"x="t=1
/cv=/c2v=1
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boosted analyses.
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(ﬁnding the SM HH process) Arely Cortes Gonzalez
Best HH combinations from both CMS and ATLAS
experiments. Both are very competitive...
and approaching the SM.
Results are ~5 better than earlier Run 2 results. ,___ ..
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CMS 138 fb~! (13 TeV)
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Impressive results from HH—-bbbb boosted analysis:
identifying boosted bb-tagged jets with ParticleNet.

VVHH coupling established at 6.60 significance level.
lc




New/Uncovered areas (turning all stones) i

CMS haos now done searches

b WW 99 w zZ Y

with no bb decay!
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e Exploring a mixture of different

higgs decay channels to 10!

increase the sensitivity. o HH - WWyy.
e Different analysis strategies o 3 channels based on W decays. \
developed. e 0/0SM <97 (52) obs (exp). e
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What opportunities lie in 10

unexplored decay channels? _
Main challenges to explore them? il
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VHH production

(new production mechanism|)

Unlikely VBF it can probe separately WWHH (
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Gluon fusion (NNLO)
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https://cds.cern.ch/record/2690841/files/LHCHXSWG-2019-005.pdf

Th e futu re (or where the improvements will be found) H'A%Ss Efffegggle;?e%

Both experiments have done great work to prepare for Run 3. Improvements for trigger and reconstruction strategies
(including b-tagging) will have a direct impact on HH searches.
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https://arxiv.org/pdf/2306.09738.pdf
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HH+H combination
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Combining, not only the direct HH searches, but other measurements
that may indirectly constrain k, is the path forward towards discovery.

-2InA

ATLAS and CMS have published H+HH combination, putting new
constraints on k, and k.
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Non-resonant HH production _
LHCHXSWG-2019-005
Production cross sections at 13 TeV for m, =125 GeV
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