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Overview

e Individual Measurements

o  Production Mode x Decay
o Semi-differential: STXS
o Fully differential

e |Interpretations

o Combined x-sections
o Combined STXS
o Kappa-framework

e Properties

o Mass
o Width
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Measurements: Cross-section (1)
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Measurements: Cross-section (2)
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Measurements: STXS
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Measurements: Differential
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Measurements: High p.
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Measurements: BSM Decays (Invisible)
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Measurements: BSM Decays (Other)
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Interpretations: Inclusive Cross-section

1 =1.05+0.06 = 1.05 + 0.03 (stat.) + 0.03 (exp.) + 0.04 (sig. th.) + 0.02 (bke. th.)
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Interpretations: Production and Decays
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ATLAS Run2
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Interpretations: STXS
B2
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Interpretations: Kappa-Framework (1)

e Assign modifiers (k) to couplings to SM particles
e Two choices for effective couplings (e.g. Hyy)

Use effective Hyy coupling in model Use SM (e.g.k,) in model

i
ﬁ:\
o

e Higgs width also affected by addition of invisible and undetected decays

SM...2
2 B K
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)
Ky (K, Biyy, Bundet) =
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Interpretations: Kappa-Framework (2)
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Interpretations: Higgs Self-Coupling

Direct HH measurement
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Interpretations: Differential

Can set x_ constraints using differential pTH measurement
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Properties: Higgs Boson Mass
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Properties: Higgs Boson Width

Indirect, based on measurement of off-shell production

SM width too narrow to measure directly

7} L e L B
-— 1 6 ° Data —_~ [ TT 1T | TT 71T | UL TT 1T TTTT | UL ‘ TTTT | TT 1T ] —~ [ TT 1T | TT 1T ‘ UL TTT1T TT 1T ‘ L ‘ TT 1T | TTTT H
§ 0 ATLAS Systematic uncertainties 5’ 20 C A TLAS — - Obs-Stat. only ] 5’ 20 - A TLAS — - Obs-Stat. only ]
T Is=13TeV, 139.0 6" Cda->2z KCJ C —— Obs-Sys ] % —— Obs-Sys ]
9gF Signal Region E wz 22 v 8:_ H* - ZZ — 4Kivy — - Exp-Stat. only B v 8— On + Off-shell combined — - Exp-Stat. only E
10* — 1613 TeV, 139" — ExpSys E 1613 TeV, 13910 — Bxp-Sys E
10° % é*'LEtSB coround - Obs-Stat. only: 1.1" oe Exp-Stat. only 1 0+°Z ] [ Obs-Stat. only: 1.1" oe Exp-Stat. only 1 O+°g E
ther Backgrounds — 0 6 3 N — 0 6 3 " —]
] qq— (H* ) 2242 14_ Obs-Sys: 1.1" Exp-Sys: 1.0°7 ] 14 obs-sys: 1. 1 Exp-Sys: 1.0°7 -
2 — gy H'—>ZZ L 7 7
10 — qq— H* > ZZ+2j 12E ] ]
10 10} ] 3
: - 1 1
10 5 e g
; F ' 26 B
L% 15 ;_o Data / Exp. 3 Ao\ e E """""""""""""" '.E
e 1€ Y0 dls e 2 R\ 41 AN = E
8 0-5;_——1+ggF|/Exp -1+EW-|fExp.-- -——-- = ol b b b Tl e b b b 1Tl
05— ' ; 0 05 1 15 2 25 3 35 4 0 05 1 15 2 25 3 35 4

0 500 1000 1500 2000 2500 3000 : : : : : : : :
SM
méZ [GeV] H sitshel Iy

Matt Klein Southern Methodist University LoopFest XXII, 2024 May 20 18



The Future?
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Conclusions

e ATLAS and CMS have many Higgs boson measurements
e Technically what | showed is still just a subset
e (Can expect large improvements in the long and very long term
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