Higgs Boson Properties
and Couplings:
3-slide overview

Nicholas Wardle 2%
Imperial College London

Higgs Hunting
15 — 17 July 2025



CMmS

Higgs boson mass and width Run z: 138 1 (13 TeV) ~Total [_|statOnly
Run 1 5.1fb" (7 TeV) + 19.7 b (8 TeV)
Total (Stat. Only)
| ' ' ! | ' | ' T T 4u e 124.90 577 () GeV
ATLAS e Total Stat. only | Combination de 124.70 205 :::.‘479) GeV
Run 1: \/s = 7-8 TeV, 25 fb—!, Run 2: /s = 13 TeV, 140 fb—* '
Total (Stat. only) 2e2) — 125.50 35 () GeV
Run1 H — vy I hd 1 126.02 + 0.51 (+ 0.43) GeV N
2u2e — 125.20 02 (*°%) GeV
Run1H — 4l I ' / 124.51 + 0.52 (+ 0.52) GeV 1 27 L.0.26
Run2 H — vy I-—IO—I 125.17 + 0.14 (+ 0.11) GeV Run 2 - 125.04 3.7 (') GeV
Run2 H — 4 —e— 124.99 + 0.19 (+ 0.18) GeV Run 1 I._._, 125.60 ’_:-“: ::“3) GeV
5 A1
Run 1+2 H — ~y i | 125.22 + 0.14 (£ 0.11) GeV 5
I Run 1 + Run 2 iR 125.08 07 (*1%) GeV
Run 142 H — 4 —o— 124.94 + 0.18 (+ 0.17) GeV I :
' A l A A A I A A L l 1 A l ' ' ' l
Run 2 Combined e 125.10 + 0.11 (+ 0.09) GeV m,, (GeV)
Run 1+2 Combined o 125.11 + 0.11 (+ 0.09) GeV CMS
Run 1: 5.1 " (7 TeV) + 19.7 "' (8 TeV) - Total Stat. Only
[ [ [ T [ [ 2016: 359" (13 TeV)
123 124 125 126 127 128 Total (StatOnl
my [GeV] | Run 1 Hosyy P 124.70 + 0.34 ( + 0.31) GeV -I
. Run 1 H- 2Z- 4l —— 125.59 £ 0.46 ( £ 0.42) GeV
ATLAS: Full Run-1+Run-2 in H>yy & H>4l
. . . Run 1 Combined —— 125.07 £ 0.28 ( £ 0.26) GeV
CMS: Full Run-1+Run-2 in H=>4l, partial Run-2+Run-1in H=> yy
I 2016 Hyy e 125.78 + 0.26 ( + 0.18) GeV I
. . . o . 2016 H— Z2Z—- 4l —— 125.26 £ 0.21 ( £ 0.19) GeV
* Both experiments closing in on 100 MeV precision! |
. . . . . o . . 2016 Combined —— 125.46 £ 0.16 ( £ 0.13) GeV
* Statistics limited = increased precision with Run-3 data, but |
. . . Run 1 + 2016 — 125.38 £ 0.14 ( £ 0.11) GeV
CMS working hard to reduce scale systematics in full Run-2 o |
llllllllllllllllllllllllllllllllllllllll
122 123 124 125 126 127 128 129

Nicholas Wardle

my, (GeV)

2



Higgs boson mass and width

Off-shell measurements combined with on-shell production provides strongest indirect constraint on 'y

* Explore new ideas to squeeze out sensitivity from the data
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* Explore sensitivity to SM assumptions 125 /3

- e.g allow for NP in ggH loops
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Higgs boson couplings

CMS and ATLAS coupling*
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*Dedicated EFT session on Wednesday

for CP/EFT-coupling interpretations
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CP-structure just for completeness

ATLAS Preliminary
Vs =13 TeV, 139-140 b

VBF H - 171 (prod.)
arXiv:2506.19395

WH, H — bb (prod.)
ATL-PHYS-PUB-2025-022

H— WW" (prod.)
arXiv:2504.07686

H - yy (prod.)
Phys. Rev. Lett. 131 (2023) 061802

H - ZZ" (prod.+decay)
JHEP 05 (2024) 105

Example constraints on CP-odd components in
* H-V couplings

* H-f couplings

138fb~1 (13 TeV)
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More of this kind of comparison plot would be
great for EFTs in general

Nicholas Wardle



