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SM Effective Field Theory (SMEFT)
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eff = & ’ A2 i by 0, effective interaction
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do /dFE

v' ¢ specify the strength of the new interactions
v' EFT only valid atE < A

New Physics

-

Full theory (New Physics) Effective interaction (EFT) E < Ernc " B> Bes 5
o Cross section (xs) also affected as:
— =iG
M’ SM xs + SM-BSM interference xs + BSM xs

enable us to accurately place limits on 4




Individual channels

H = WW ~euvv
Eur. Phys. J. C 84 (2024) 779
New! VH->bb
4 CMS-PAS-HIG-23-016
New! HZy and Hyy

CMS-PAS-HIG-23-011

Combination of channels

EFT interpretation of Higgs diff. fid. measurements

CMS-PAS-HIG-23-013

Operator Wilson coefficient Example process
g
HYHGE,G™ CHG Z?, e |
H'HG], G CHG g
H'HB,, B CH AN <Z
H*HB,, B Cup ? ‘ z
H'I'HW;'WWiVV CHW 1 w L i[ <W
o W H
HYHW, Wik Crw ‘ ! id
H'o'HW,, B*# CHWB e j{ __________ <7
H o HWi, Bk c ¢ —"=—q "
o uv CHWB Z

Global EFT data analyses are highly motivated

NeW!J EFT interpretation of SM measurements

CMS-PAS-SMP-24-003

A single operator can influence many

processes, and multiple operators can affect

one single process.



https://arxiv.org/abs/2403.00657
https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=HIG-23-013&tp=an&id=2739&ancode=HIG-23-013
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https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=HIG-23-011&tp=an&id=2736&ancode=HIG-23-011
https://cds.cern.ch/record/2910885?ln=en

Eur. Phys. J. C 84 (2024) 779

Based on likelihood ratios CMS VBF, DCP <0 138fb' (13 TeV)
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https://arxiv.org/abs/2403.00657

SMEFT Higgs basis

' Useful For analyses combination

Mass eigenbasis 188 15013 TeV)

Linear+Quadratic
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Parameter value

Results in terms of cross section fraction contribution available.

Surpassing
results of
Run1
analysis in
precision
and
coverage.

Wilson
Coefficients

(3 independent
fits to the data)

SMEFT Warsaw bais

HWB

HB

C -
HWB

C ~
HB

Useful For the theoretician community

cms |k eigenbasis 138 fo™! (13 TeV)
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CMS-PAS-HIG-23-016 Higgs anomalous couplings on

production and decay vertex

Also based on likelihood ratios CMS simulation Preliminary ~ 138 fb~! (13 TeV)
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8
Data/MC plots for reference



https://cds.cern.ch/record/2910885?ln=en

Constraints on Wilson Coefficients

138 fb (13 TeV)
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CMS-PAS-HIG-23-011

Targeting the production vertex involving the Higgs and an associated photon, these AC can impact the production rate

H>ZZ~>4¢ H~bb Cross-section measurement from
MELA-based discriminants Mass of Higgs candidate the combination of channels
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https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=HIG-23-011&tp=an&id=2736&ancode=HIG-23-011

Yukawa couplings scans

HVV couplings scans

SMEFT Higgs basis Hff vertex parametrization Ky, Kq, K, and K,

q 4 -
CMS 138 fb' (13 TeV)

y* /Z \ \\\ I I I I | 1 | I | I | 1 |
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B —— Observed, float all Ky = i
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L Expected, float all d ] ‘ """ Expected, fix others .,-‘
—— Observed, fix others | £ |\ Competitive with the i
— Expected, fix others ﬁ A direct search VH (CC) /
£ N5 \} =
< {
o
Supplementary

result on Higgs
Width T,




CMS-PAS-HIG-23-013

H-»yy

JHEP 07 (2023) 091

H-sZZ->44

JHEP 08 (2023) 040

H->WW-> euvv

JHEP 03 (2021) 003

H->TT

Phys. Rev. Lett. 128 (2022) 081805

H--»17 (boosted)

Phys. Lett. B 857 (2024) 138964

N

Ratio to prediction
—

o

138 fbr (13 Tev)

CMS Preliminary
N |

[~ 11 |

aMC@NLO, NNLOPS

Combination, Syst. unc.

aMC@NLO
Powheg
Combination

L llllllll | lJllIlll L llllllll L lllIIllI Ll

|
¥

SRR IR

Q ANO O O O O
AR

OBSERVABLE - P} (GeV)

Analysis strategy:
Differential distributions
are sensitive to Higgs
couplings through
distortions in the predicted

SM cross-section spectra.

Used parametrizations:

k-framework and SMEFT
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https://link.springer.com/article/10.1007/JHEP07(2023)091
https://link.springer.com/article/10.1007/JHEP08(2023)040
https://link.springer.com/article/10.1007/JHEP03(2021)003
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.081805
https://www.sciencedirect.com/science/article/pii/S0370269324005227?via%3Dihub
https://cds.cern.ch/record/2905139?ln=en
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138 fo~! (13 TeV)
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p:" 2D scans
of Wilson

coefficients

Fit pairs of CP-even and CP-
odd Wilson coefficients to
assess their impact on Higgs
production and decay, with
all other coefficients set to

their SM values of zero.

Rut there are more...!
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EVO
EV1
EV2
EV3
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EV8
EV9

Interpretation of the entire phase space

CMS Preliminary 138 fb~! (13 TeV)
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Limits on the NP energy scale

95% CL lower limits for different

—_—

values of Wilson coefficients
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A =118374.210

Determine orthogonal linear combinations
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;i:gg of the most constrained Wilson coefficients
N from the data to simultaneously constrain 10
A =0.039 . . .
(.02 directions (EV) in parameter space.
A =0.006
CMS Preliminary 138 fo~! (13 TeV)
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CMS-PAS-SMP-24-003

First combination from an experiment including top, Higgs, vector boson
and jet measurements in an EFT interpretation!

Analysis Type of measurement Observables used Experimental
likelihood
H— vy Diff. cross sections STXS bins [40] v
Wey Fid. diff. cross sections p1 X |9l v
WW Fid. diff. cross sections My v
Z = vy Fid. diff. cross sections p% v
tt Fid. diff. cross sections Mi; X
EWPO Pseudo-observables Iz, 004 Ro R. Ry, A%, X
0,c 0,b
Arp, Arp
Inclusive jets  Fid. diff. cross sections ;t X [yet] X
ttX Direct EFT Yields in regions of interest v’

v' LEP and SLC electroweak precision measurements included.

15


https://cms.cern.ch/iCMS/analysisadmin/cadilines?awg=SMP&awgyear=2024

Constraints on Wilson Coefficients

CMS Preliminary Hybrid fit including ttX, 1-by-1 scans 36.3-138 fb™

1 1 I I 1 I 1 1 I 1 1 I 1 I I 1 I I I T I I I T I ) I 1 1 I 1 1 1 I 1 1 I I 1 I I 1 1 I I 1 I I I 1 T I I I T I I 1 1 I 1 1 I

— 68% CL — 95% CL ® Best fit — Linear — Linear+Quadratic '

a
]

fractional contribution f;
O O O o

o N M O © o

Individually : 64, with confidence intervals ranging from £0.003 to =20. 16
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Supplementary
result on 95% CL

42 directions are
constrained
simultaneously
The most so far!
lower limits on the
scales A of NP ~ TeV
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Conclusions

« EFT serves as a connection to the fundamental nature of interactions, bridging different energy scales.

« 5Sindirect searches of BSM effects in the context of SMEFT have been presented across:

* 3individual channels, refining our understanding of Higgs couplings to particles and the EWSB

mechanism.

« Two combined EFT interpretation analyses on the Higgs and SM demonstrate that global EFT data

analyses are crucial.

« EFT Run 2 analyses are statistically limited but show promise for future Higgs physics in Run 3 and beyond.

* For now, everything is consistent with the SM within uncertainties. P

* Precision is Rey — accurate approximations are essential to staying safe and sound!

( 18 )
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EFT analysis

Targeting HVV anomalous couplings in production and decay vertexes

{Matrix Element Likelihood Approach (MELA)

Analysis strategy: —
MELA-based kinematic Reco;s:::cted %! 3 —~ Probability that the event
discriminants (KD) ?;;zgt;:;l 4’\ ( ca matetestie e ient
Production channels: = " _,,CMS Simulation (13 TeV)
bR VBFf ,=1
ggH, VBF, VH, and boosted VH ;_ e ;3333-335
Used approaches: g 055 — VBFf,=0 BSM
Z VP
AC and SMEFT 2 [ SM
Li'>j 0.4
0.3f—
02f
0.1;— :|_| | | ——
0_ | | | | Lol | |

T NN NS NS NN AR
0 01 02 03 04 05 06




HVV vertex parametrization

Scattering amplitude : Higher-order SM loop or BSM contributions (anomalous couplings)

[ SM 'VVZ B o | l

2
K Gy T K gy 1 1 s
v AV V)~ o+ mirElnel + Sy fus SO+ g full) O

_____ A
H i (Al ) |

Anomalous Couplings e
(AC) approach S Te }

SMEFT approach j

SURU() |— o

Simultaneously studied: a4, a, , a3 (CP-odd) and ap;

Results can be given in terms of:

1. Cross-section fraction f,; (+u on signal model):

2
= a;|°0; sign (ﬂ)
ar
Y laj|?0; ay
2. SMEFT Mass eigen (Higgs) basis
3. SMEFT Gauge eigen (Warsaw) basis

on
this
talk!




HVV vertex parametrization

Scattering amplitude : Higher-order SM loop or BSM contributions (anomalous couplings)
g " SM 'KVVqZ T - 1 1 I
..... AHVV,) ~ [0+ B V2 (2 ox ox o R (2 — Rl @)
H . ( A¥V ) v v

{ SMEFT approach

SU(2)xU(1) [ |Simultaneously studied: a, a, , a3 (CP-odd) and ay;
WW _ 77
Relationships o Results can be given in terms of:
WW _ 2 77
between a¥Wand a** & Tt 1. Cross-section fraction f,; (+u on signal model):

Ww Bl
a’3 :Cwa‘B 2 On
H‘&/w - 1 ( I‘CIZZ 282 agz) f B |61i| (Ti sign & this
(AW7R ~ &= (AP M “ = ¥ laPo; 8 \ talk!
F':?Z’Y 2chw KIZZ CLQZZ

(Af7)2 - c2 — sfv((AIZZ)2 ; Mg) 2. SMEFT Mass eigen (Higgs) basis
3. SMEFT Gauge eigen (Warsaw) basis 22
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. .... CMS VBF,D,, <0 138fb™ (13 TeV)
MELA-based Rinematic discriminants c R I R e =
Q C H—>WWf=1—H->WWf,=0 J
(KD) sensitive to production vertex: < 200£ toaa  [Jsyst E’(n:nSM < 2) D(n:nSM x2) 4
‘ -fé’ 180 [+ —ww [ muttiboson [ DY | Nonprompt =
Production mode (Dygf) S L oob [ ww W and ft E
L - .
Pure AC contribution (Dg-) 140 Dygr <0.75 Dygr >0.75 =
Interference AC contribution (Dcp) 120 —
100 - m;<45GeV m, > 45 GeV m,<45GeV 1 m >45GeV -
Sensitive to decay vertex: ; ; =
80 : : —
m T = : : .
24 60 __{ + : =
40F . -
Fit to multidimensional KD - W -
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. 2 . .
Results in terms of cross-section Fraction fi= _lail*o; sign (ﬂ)

g.12
Z] |a] | 0} ay
-1
cems _ 138fb7(13TeV) CMS 138 b (13 TeV) 5 CMS 138 o' (13 TeV)
r T | | T AL L LE N T LR | BRERILIN ELELALE ELELELE B
10%r ] - .
Observed, fix others E C —— Observed, fix others
— Observed, fix others 14- Expected, fix others
""""" Expected, fix others ] - t - '
’ 12 —— Observed, float others ‘
— Observed, float others — Observed, float others -
’ I Expected, float others
------- Expected, float others - - Expected, float others 10~ -
] ) I o e
T E L e E 8— '....::::-:;: ':‘«"“""': :::
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| | P N | A 95% CL__|
______ = i B
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Translation into SMEFT bases possible
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Results i in I:E’rms ci‘cross-seclion EacTEm fi SMEFT SCANS

SU(3IxU(1)

CMs 138 fb' (13 TeV) CMs 138 fb' (13 TeV) CMS e 1381b7(13TeV) Ccms 138 fb' (13 TeV)
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Useful gr a;talys\es |

combination |

= —

Results compatible

HZ2Z with HZZ analysis
138 o' (13 TeV) CMS 137 b (13 TeV)

1:I=.,....‘....|....,....I...*...r...,.. o e B e W

. PRD 104 (2021) 052004

= H

Best fit 68% CL

-0.06  [-0.22,0.03] : I B~

0
001  [-0.05,0.08]

0.03  [-0.49, 0.33]

-i- { e tocemrg s I | i et | | | bl el e | I | o et o i

1 I 1 1 1 I | ! - | I 1 _0-4 _0-3 _0-2 _0.1 0 0.1 O.

-06 -04 -0.2 0 0.2 04 0.6 0.8
Parameter value 26
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SMEFT Higgs basis

138 o™ (13 TeV)

Best fit 68% CL

-0.06 [-0.22, 0.03]

0.01  [-0.05, 0.03]

p22:2%] Expected
—e— QObserved
oc,
| !E R
=
cz:n H*‘
»
=
| &
G, -
6'ZZ - o
R ;? : e
0

0.03  [-0.49, 0.33]

-0.17  [-0.47, 0.25]

IlIIIIlIIIII

0.2

0.4 0.6 0.8
Parameter value

Mass eigenbasis

Useful For analyses combination

I
ZZ
oc, = =-a,; —1
% 1
T4
2SWCW 7 4
Crz = 82 2
. ZS‘Z,VC‘ZN 77
sz T 62 3
2 VW
MzSw K]
Corm =
SN
1

Comparable sensitivity with full Run 2 analyses:
HZZ PRD 104 (2021) 052004
Hrz JHEP 06 (2022) 012, PRD 108 (2023) 032013
ttH analyses JHEP 07 (2023) 092
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https://link.springer.com/article/10.1007/JHEP06(2022)012
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.032013
https://link.springer.com/content/pdf/10.1007/JHEP07(2023)092.pdf

SMEFT Warsaw basis

Gauge eigenbasis

138 fb”' (13 TeV)
UseFful For the theoretician community
Best fit 68% CL
Cig -0.76  [-4.19, 0.67] - 2 602 302 1
o 5 (2 b -l e —5) HD)
o 0.12  [-0.44,0.81] A : 5w2 255 2
zz 0 2e 1
Chw 0.08  [-0.79,0.51] T e (_ s2 CHWB 2 E)CHD)
2
2L (Y
Chwa 0.17  [-1.62,1.05] a,” =—-2-— A2 (52 CHB T+ e wCHW T Sy C CHWB)
2
(%
Cra 0.03  [-0.23,0.16] 45" = —2— Az (SwCrB + CuCrw + SwCwCrws)
-
C -0.26  [-0.76, 0.41] .
The results massively surpass that of the
C -~ - i . .
e 054 157081 Run 1 analysis from the CMS experiment
G - 008  [0.23,0.12] in both precision and coverage.
1 | | 1 111 | 1111 | 1111 | 1111 L 111 | 1111 | L 111 I | | 1111 I | 1

-4 -3 -2 -1 0 1 2 3 4 5
Parameter value 28
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HVV couplings scans Yukawa couplings

Constraints on mass eigen basis Hff vertex parametrization
H = bb dominated H~>ZZ~>4¢only
CMS 138 fb™' (13 TeV) CMS 138 fb™' (13 TeV)
I I T T T L L L L L L
151 N i — Observed, float all
| —— Observed, float all ] 10K "

----- Expected, float all

- Expected, float all ' [} — Observed, fix others

— Observed, fixothers 7~ | [ \% Expected, fix others

10—

- . — L :

c [ Bxpected, fix others c Competitive with the

< | g direct search VH(cc)

Qll I S -

- i 95% CL |
ol L \v o %%CL -
i 68% CL /)
e ——— _\“_‘ ________ — —
g2ttt < m
0 ‘ ‘ 0
0 0.05 0.1 0.15 -4 -2 0 2



Interpretation of the entire phase space

CMS Prel/m/nary 138 fb~! (13 TeV)
N =Y Determine linear combinations of the most constrained
4 Wilson coefficients from the data to simultaneously
EV1 X10_2 o
constrain 10 directions in parameter space.
EV, 10! =
EV; x10~1 TeTT——e——— ' . S—
Results are consistent with the SM within 1o.
EV, E = CMS Preliminary 138 fb~' (13 TeV)
H- YY 0.6 . 5.3 7.0 20.5 0.2
EVs e H-ZZ 36 0.2
H - WW 20 01
EVe e — o ~————— H-rTtt 3.9 0.2
H — 11 boost 1.5 _ 05
L x e i ™ T =T m\xsx 2 T o s fCTeT~C& =2 5 R o o e o e
SEgETERVC ° gggge
EVs 10 T B ggH production is the
most sensitive in the
EVg x10 SIS . .
majority of channels
e 30
-15 -10 -5 0 5 10 15

Parameter value



Principal Component analysis (PCA)

Identify non-flat directions of the Llikelihood - greatest impact on the data.

TO OVERCOME : Available data lacking sufficient information to constrain all Wilson coefficients (59!)

EVO
EV1

EV2
EV3
EV4
EV5
EV6
EV7
EV8
EV9

CMS Preliminary 138 fb~! (13 TeV)
-0.09 -0.30 0.26. 0.04002 002 002\ = 499589.612
0.14 0.26 . 0.08-0.15  0.01-0.03 A =118374.210 1
. 0.04-0.01-0.03 -0.010.040.16  0.04-0.060.03 -0.070.02 0.14 0.03 A =106.874
0.10 0.09 0.04 0.01-0.010.03 0.01 0.04.-0.03—0.08 -0.05-0.14-0.010.10 . 0.01 A =8.133
0.07 .0.12 10.01-0.180.41 0.04.0.37 -o.1oo.1en-o.ozo.1o 0.01-0.01 A =2.133
-0.12 -0.17-0.070.01  0.010.04-0.14  0.10 10810.18 0.28 -0.090.04-0.10-0.24 .0.100.03 A =0.535
-0.14-0.080.01  -0.060.05-0.15 .50.19 0.18-0.02-0.01  -0.140.17-0.04-0.17  0.18-0.05-0.02 A =0.096
-0.02 -0.20-0.18-0.02  -0.280.07-0.100.02 0.33 0.07 0.11 0.05 0. 10-0 12-0.14  0.26 0.09-0.04 A =0.039
0.03 -0.18-0.030.05  0.390.08-0.27  0.310.320.360.32  0.04  -0.12-0.25-0.18-0.230.02 0.28-0.150.18 A =0.021
-0.010.02-0.02  0.03-0.05-0.02 .-0.01 0.06  -0.12-0.11-0.08-0.030.02-0.03  0.45 0.30 0.09 0.03-0.01-0.020.04-0.09 A =0.006
— —
FEZEZEZS T g e
v" The absolute values of the WC indicate the weight their in the linear combination.
v Higher weights in combinations with large eigenvalues (EV) signify that the
|

coefficient is more constrained by the data.
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Interpretation of the entire phase space

CMS~Preliminary 138 (13TeV) CMS Preliminary 138 fb~' (13 TeV)
= EEEEEZ?(:QE EVO -0.09 -0.30 0.26. 0.04002  0.02 A = 499589.612
£V x10° : Z:::::*:EZ;{:C’F EV1 0.14 0.26 . 0.08-0.15  0.01-0.03 A =118374.210
EV2 - 0.04-0.01-0.03 -0.010.040.16  0.04-0.060.03 -0.070.02 0.140.03 A =106.874
o EV3 0.10 0.09 0.04 0.01-0.010.03 0.01 0.04.-0.03—0.08 -0.05-0.14-0.010.10 . 0.01 A =8.133
110 EV4 0.07 .0.12 -0.01-0.180.41 0.04.0.37 -0.100.16!0.020.10 0.01-0.01 A =2.133
EV5 0.12 -0.17-0.070.01  0.010.04-0.14  0.100R#0.18 0.28 -0.090.04-0.10-0.24 .0.100.03 A =0.535
EV x107 EV6 0.140.080.01  -0.060.05-0.15 0.050.190.18-0.020.01  -0.140.17-0.04-017  0.18-0.05-0.02 A = 0.096
EV7 -0.02 -0.20-0.18-0.02  -0.280.07-0.100.02 0.33 0.07 0.11 0.05 0.10-0.12-0.14 0.26 0.09-0.04 A =0.039
EVs <1071 TR — S EVS 0.03 -0.180.030.05  0.390.08-0.27  0.310.320.360.32  0.04  -0.12-0.25-0.18-0.230.02 0.28-0.150.18 A = 0.021
EV9 -0.010.02-0.02  0.03-0.05-0.02 .-0.01 0.06  -0.12-0.11-0.08-0.030.02-0.03  0.450.30 0.09 0.03-0.01-0.020.04-0.09 A = 0.006
- T 333311301 1438999%999745§9353]]"
o . c ECEQECZ CCC
Evs i M Determine linear combinations of the most constrained
EV7 10 3 Wilson coefficients from the data to simultaneously
EVs <10 S constrain 10 directions in parameter space.
EVo x10 .
Results are consistent with the SM within 1o.
T T R RS T R T 32
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Fit to observables

Boosted Information Tree (BIT)

Input Features:

* 1- and 2-Lepton States: Angular and kinematic variables.

* O-Lepton State: Energy-sensitive kinematic variables.
Specific Inputs

« DEEPJET: H candidate b-tagged jets

« PARTICLENET: H candidate AKS8 jets

Training Procedure:

« Data: 50% for training, 50% for validation.

Events

Obs / Exp

4153 b (13 TeV)
ML AL R L A

4000F — — — — T T T T T T
- CMS ¢ Data [ Z+bb
| Preliminary []Z+b []Z+c
3000 i 2-lepton (u) I Z+udsg [t i
[ SR (resolved) B VV+LF [l Single top
[ JVV+HF [ggzH
2000 - x$<unc. —VH i

BIT score
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HVV couplings scans Yukawa couplings

Constraints on mass eigen basis Hff vertex parametrization
H = bb dominated H~>ZZ~>4¢only
CMS 138 fb™' (13 TeV) CMS 138 fb™' (13 TeV)
I I T T T L L L L L L
151 N i — Observed, float all
| —— Observed, float all ] 10K "

----- Expected, float all

- Expected, float all ' [} — Observed, fix others

— Observed, fixothers 7~ | [ \% Expected, fix others

10—

- . — L :

c [ Bxpected, fix others c Competitive with the

< | g direct search VH(cc)

Qll I S -

- i 95% CL |
ol L \v o %%CL -
i 68% CL /)
e ——— _\“_‘ ________ — —
g2ttt < m
0 ‘ ‘ 0
0 0.05 0.1 0.15 -4 -2 0 2



Parametrization

,Jk

Op SMEFT = Op sy |1+ E

where A, ; and By, ji. represent linear and quadratic terms in the Wilson coefficients.

> CMS Prellmmary qqH WH/ZH tH/AtH ggH 138 fb™

Impact Of the | | | [ [ | | | [ | [ [ | | | | | | [ [ | | | I | [ I | | [
linear part of 45 | | '
parameterizations
On Cross sections,
comparing with
SM expectations.

—o— rl —

Data / SM
\
|
|

i
- —

Ao/ o,

Ao/ o,

Ao/ o,

s
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~
3
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Data/MC plots

4153 fb™' (13 TeV)
——

4153 fo' (13 TeV)
SALELALAN LA

o0 41.53 lfb'1 (13 TeV) - - —— @ 3000 T T X
£4000F - T T T T T T T T = i {1 5 . CMS e Data  EEW+
§ | CMS ¢ Data  [EZ+bb § 60001~ CMS e e 1 2 | Freimnay EIW+bb  EWe+c
o | Preliminary []Z+b []Z+c T} - Preliminary = Wee B W-+udsg I m ;V-Ludsg m §+bb
s : 1 - 1 . Z+ [JZ+c
3000 - 2epton (1) EZ+udsg Wt i | 1lepton (1) = %Igb E %IBdsg - - OSFIle(‘:teos':leed) EmZ+udsg mmt
| SR (resolved) B VVv+LF [l Single top SR (resolved) E] it B VV+LF i 2000 - mVV+LF mm Singl-lle top
[JVV+HF  [llggZH ] 4000 mm Singletop 2 Unc. | | L] X\r(;HF - 5\3/?_'2
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2000 -
1000
0 T
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Presented in HH23

CMS Analysis Channel Measurement Combined with REF
HIG-19-009 On Shell H—ZZ HVV, Hgg, Htt [Htt] H>yy (HIG-19-013) PRD 104 (2021) 052004
HIG-20-006 H—11 Htt - JHEP 06 (2022) 012
HIG-20-007 H—11 HVV, Hgg, Htt on-Shell H—»ZZ + H—yy PRD 108 (2023) 032013
HIG-21-006 ttH and tH Htt on-Shell H—»ZZ + H—-yy JHEP 07 (2023) 092
HIG-21-013 off-Shell H—ZZ H Off-Shell evidence on-Shell H—ZZ Nat. Phys. 18 (2022) 1329

rHiggs/ HWV
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