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Higgs decays

Decays of a 125 GeV Standard-Model Higgs boson
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Higgs coupling strength depends to particle mass!
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¢ Challenging...

v Very rare!
- BR(H>up) = (2.17£0.04)X 104

v" A lot of background!

* S/IB~0.1% level
— S/B H>yy ~5-10%

* ... but very interesting!
v" Coupling to second generation fermions!

° Results announced in Summer 2020
v" ATLAS
v CMS
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https://arxiv.org/abs/2007.07830
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-19-006/index.html

H = uyu:a couple of experimental details...

¢ Data separated in production mode enriched categories...

¢ “Typical” S+B fits both by ATLAS and CMS (“bump hunting”), but CMS
introduced DNIN score template fit in VBF category!
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137 fb” (13 TeV)

H = yu: an evidence and a quasi-evidence...
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- CMS:
- Compatibility with B-only hypothesis 2.950 (2.460)
- Signal strength u = 1.19%34% = 1.191333 (stat) *317 (syso)
- ATLAS:
- Compatibility with B-only hypothesis 2.00 (1.70)
- Signal strength p = 1.17738% = 1.17%3-28(stad) + 0.10(spurious) 3% (exp) 333 (theory)
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CMS Experiment at the LHC, CERN
Data recorded: 2018-Aug-27 18:16:09.757504 GMT
Run /Event/LS: 321879/ 102476714 / 86
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Reporting on international

CERNCOURIER |5y e

Physicsv | Technology~ | Community~ | In focus | Magazine

HIGGS AND ELECTROWEAK | NEWS

Turning the screwon H — un

9 September 2020
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New topology A CMS candidate for Higgs-boson production via vector-boson fusion and its decay
into two muons (red lines). Credit: CMS-PHO-EVENTS-2020-017-1
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Ratio to SM

35.9-137 fb™ (13 TeV)
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¢ Challenging...
v" Even rarer! (m; < 30 GeV)
B(H — eey) =7.20x 107>
B(H — uuy) =3.42x 107 H- Y y— 22y H—Zy— 00y iH—vw—vﬂﬂy
° ... but very interesting! 0'001 ' '
v" 3-body decay!
v" Can study Higgs CP property
® Results announced on 2/2/21!
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-002/

H - £fy:a couple of experimental details...

® Due to low mass of
dilepton pair leptons often
very collimated
v Not a problem for muons

v Electromagnetic clusters
from electron can overlap
in calorimeter

¢ Dedicated trigger and ID!
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H = £{y: evidence!
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H - £fy: evidence!
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ATLAS

EXPERIMENT

Run: 339387
Event: 812083095
2017-10-28 09:47:43 CEST
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ATLAS

EXPERIMENT

Run: 331951
Event: 334662243
2017-08-08 19:24:59 CEST
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First evidence for rare Higgs-boson decay
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Fig. 1. Invariant mass of the €€y system, with every data event contributing

acategory-dependent weightrepresenting the expected sensitivity of

the H— €€y signal. The data are shownas purple dots, while the lines show

the signal and background functions as obtained by afit. Raredecay A candidate H— p"u ydecay in the ATLAS detector.
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