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2Introduction to the Higgs boson

The Higgs boson (discovered in 2012 by ATLAS & CMS):

● Origin of the mass of elementary particles
○ Fermions:  Yukawa couplings 
○ Bosons: Brout-Englert-Higgs (BEH) mechanism

● Electroweak symmetry breaking 
(BEH mechanism)

● Potential portal to new physics 
e.g. Higgs coupling with dark matter 

Higgs coupling to bosons & self coupling     
(BEH mechanism)

Higgs coupling to fermions 
(Yukawa) 

mailto:romain.bouquet@cern.ch
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4Higgs mass
● mH  is a fundamental/free parameter of the SM

● Very important to be measured as it determines many properties of the Higgs 
boson e.g. cross-section, Higgs decay branching fraction…  

● Two golden channels: H→ÿÿ & H→ZZ*→4l for mH measurement
○ Very good mass resolution ~1-2% 
○ Efficient identification of final state particles

● Best fit value for the Run 1 obtained with ATLAS+CMS combination: 
mH  = 125.09 ± 0.24 (= ± 0.21 (stat) ± 0.11 (syst)) GeV  
→ 0.2% precision

LHC Higgs Cross Section 
Working Group, 

arXiv:1610.07922

Single Higgs production 
cross-section w.r.t mH 

Higgs decay BR w.r.t mH   Phys. Rev. Lett. 114, 191803

mailto:romain.bouquet@cern.ch
https://arxiv.org/abs/1610.07922
https://arxiv.org/abs/1610.07922
https://arxiv.org/abs/1610.07922
https://doi.org/10.1103/PhysRevLett.114.191803
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5
Higgs mass measurement 

with the H→ZZ*→4l decay (l=e,μ)
Phys. Lett. B 843 (2023) 137880 CMS-PAS-HIG-21-019 (2023) ● Low statistic but large S/B & clean final state

● Main observable m4l (4-lepton mass)

Run 1+2 result:  
ATLAS: mH  = 124.94 ± 0.18 (= ±0.17(stat) ± 0.03(syst)) GeV

      CMS: mH  = 125.08 ± 0.12 (= ±0.10(stat) ± 0.07(syst)) GeV

ATLAS Run 2
● DNN to discriminate signal from background 

→ -2% on the mH uncertainty 

● ÿi = per event m4l resolution estimated with a Quantile 
Regression NN (QRNN) → -1% on the mH uncertainty 

● Simultaneous fit on data of (m4l , DNN, ÿi )   
in 4 categories 4μ/2e2μ/2μ2e/4e 

CMS Run 2

● Ā4l /m4l  relative per-event m4l uncertainty
→ 9 categories, allows to isolate events with better resolution

●                                        kinematic likelihood discriminant, 

P = proba using kinematic information 
→ Improvement of 4% on mH measurement   

● Simultaneous fit on data of (m4l , Dkin, bkg)   

for each Ā4l /m4l ×(4μ/2e2μ/2μ2e/4e)×data period

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1016/j.physletb.2023.137880
https://cds.cern.ch/record/2871702
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6ATLAS Higgs mass measurement 
with the H→ÿÿ decay

Phys. Lett. B 847 (2023) 138315 ATLAS Run 1+Run2
mH  = 125.22 ± 0.14 (= ±0.11(stat) ± 0.09(syst)) GeV

● Small signal yield and S/B ratio, but very good mass resolution 

● Fit on mÿÿ: 
○ Signal : double sided crystal ball (DSCB) function depending on mH
○ Background: power law, exponential/exponential of 2nd order polynomial 

                       depending on the category
○ 14 categories depending on: 
■ <U=-event (resp. <C=-event) if no photon conversion (resp. one or two ÿ → ��)
■ Central & outer barrels, and endcaps depending on |�| of the calorimeter energy clusters 

■ pTt(ÿÿ) related to the di-photon system transverse momentum

● Largest systematic uncertainties = photon energy scale (PES)
   → Large improvement of photon energy calibration w.r.t previous iteration

CMS published a partial Run 2 result (see next slide)

mailto:romain.bouquet@cern.ch
https://www.sciencedirect.com/science/article/pii/S0370269323006494?via=ihub
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7Combination of H→ÿÿ & H→ZZ*→4l
for Higgs mass measurement

● ATLAS Run 1+2: mH  = 125.11 ± 0.11 (= ± 0.09 (stat) ± 0.06 (syst)) GeV

● CMS Run 1+2016: mH  = 125.38 ± 0.14 (= ± 0.11 (stat) ± 0.08 (syst)) GeV

→ 0.1% precision achieved with Run 1 + partial or full Run 2 measurement 
for ATLAS & CMS standalone! 

● ATLAS+CMS Run 1:  mH  = 125.09 ± 0.24 (= ± 0.21 (stat) ± 0.11 (syst)) GeV  
→ 0.2% precision

Phys. Rev. Lett. 131, 251802 (2023) 
(2023)

*Phys. Lett. B 805 (2020) 135425

*CMS = partial Run 2

mailto:romain.bouquet@cern.ch
https://doi.org/10.1103/PhysRevLett.131.251802
http://dx.doi.org/10.1016/j.physletb.2020.135425
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SM Higgs width: ΓH = 4.1 MeV but could be much larger for BSM theories
                            

→ In the SM scenario no direct measurement possible due to detector resolution (see previous slides)

→ Measure ΓH in the H→ZZ channel* comparing on-shell and off-shell production
→ Use H→ZZ→4l & H→ZZ→2l2ν events to enhance sensitivity

 

9Higgs width

→ depends on ΓH 

→ no ΓH -dependence
→ Measure �on-shell & �off-shell

= signal strength

**

* The indirect width determination is also possible through tt̅H, 4 top & H→WW measurements
**Assume gi × gf is the same for the on-shell and off-shell (i → H → f) process

● ATLAS: confirmed the evidence of off-shell Higgs boson production from ZZ leptonic decay with an observed (expected) 
significance of 3.3ÿ (2.2ÿ) (Phys. Lett. B 846 (2023) 138223)

● CMS: had already observed evidence of such process in a past study (Nature Phys. 18 (2022) 1329)

About off-shell Higgs boson: 

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1016/j.physletb.2023.138223
https://www.nature.com/articles/s41567-022-01682-0
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10Higgs width measurement
Phys. Lett. B 846 (2023) 138223 CMS-PAS-HIG-21-019 (2023) ATLAS

● Measured value: 

● Observed (expected) upper and lower 95% CL: 
0.5 < �H< 10.5  (0.1 < �H< 10.9) MeV

● The 1σ & 2σ CL intervals are determined with toys
because the asymptotic approximation is not valid
(Neyman construction)

CMS

● Measured value: 

● Observed (expected) upper and lower 95% CL: 
0.6 < �H< 7.0  (0.1 < �H< 10.5) MeV

● The 1σ & 2σ  CL intervals are determined considering the 
asymptotic approximation is valid

→ Measured Higgs widths are compatible 
with the SM predictions

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1016/j.physletb.2023.138223
https://cds.cern.ch/record/2871702
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12SM predictions: 
single Higgs production modes & Higgs decays

CMS, Nature 607, 60–68 (2022)

ggF (87%) 

H→��, Z�

VBF (7%) VH (V=W, Z), (4%)  

tt̅H (1%) or bb̅H (0.9%) tH (> 0.2%)

H→ff̅H→VV

» = coupling strength modifier = ratio of observed vs SM predicted coupling strengths   ⇒   » =1 ⇔ Higgs coupling compatible with the SM 

 SM predictions for
√s=13 TeV

mH = 125 GeV

mailto:romain.bouquet@cern.ch
https://www.nature.com/articles/s41586-022-04892-x
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13Higgs couplings measurements @ Run 2
Higgs-to-fermion (»f )

& Higgs-to-boson couplings (»V) 
simultaneous fit 

→ Probe the Yukawa & BEH mechanisms
→ Good agreement with the SM predictions 

→ Much tighter constraints on Higgs couplings w.r.t Run 1 

ATLAS (Nature 607, 52–59 (2022)) & CMS (Nature 607, 60–68 (2022))
Publications for the 10th year of the discovery of the Higgs 

* Depending on assumptions (usually κV ≤1),  the determination of 

Binv (i.e. BR(H→invisible)) & Bu (i.e. BR(H→undetected)) also provides a limit on �H

*

mailto:romain.bouquet@cern.ch
https://doi.org/10.1038/s41586-022-04893-w
https://doi.org/10.1038/s41586-022-04892-x
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14Higgs-to-bottom coupling measurement
with the H→bb̅ decay

ATLAS-CONF-2021-051
VH, H→bb̅, V→ leptons is the most sensitive process

 
ATLAS

● Resolved+Boosted combination, STXS meas.

● Effective field theory (EFT) interpretation 
ci = Wilson coefficient: ci = 0 ⇔ SM-like

CMS
● Resolved+Boosted combination, STXS meas.

→ STXS measurement & EFT interpretation 
compatible with SM predictions 

CMS-PAS-HIG-20-001 (2023)

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2782535
https://cds.cern.ch/record/2827421
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15Higgs-to-charm coupling measurement
with the H→cc̅ decay

VH, H→cc̅, V→ leptons is the most sensitive process
 

ATLAS
● Only resolved topology
● Observed (expected)  95% CL VH, H→cc̅

signal strength upper limit: 26 (31)

● Observed (expected) 95% CL interval:
|»c|< 8.5  (|»c|< 12.4)

→ Found that |»c|/|»b|< mb/mc = 4.5 i.e. 
Higgs-to-charm coupling weaker than Higgs-to-bottom 

CMS
● Resolved+Boosted combination 

● Sensitivity driven by the boosted topology 
GNN H→cc̅ boosted tagger (ParticleNet) 

● Observed (expected)  95% CL VH, H→cc̅
signal strength upper limit: 14.4 (7.60)

● Observed (expected) 95% CL interval:
1.1 <|»c|< 5.5  (|»c|< 3.4)

→ CMS = most stringent constraints to date
     Reached sensitivity foreseen for the end of HL-LHC! 

Phys. Rev. Lett. 131 (2023) 061801Eur. Phys. J. C 82 (2022) 717 

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1103/PhysRevLett.131.061801
https://link.springer.com/article/10.1140/epjc/s10052-022-10588-3
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16Determination of the relative sign of the 
Higgs-to-W & Z couplings with VBF WH process

¼WZ := �W  / �Z  ⇒ SM predicts that ¼WZ = 1 since �W = �Z = 1 
Previously ATLAS & CMS have both measured  |¼WZ | = 1 with a precision of ~6%

However the ¼WZ  sign was largely unconstrained 
→ Probe the EW symmetry breaking

→ Negative sign would imply new physics !

HIGG-2021-21 (2024) CMS-PAS-HIG-23-007 (2023)

In VBF WH process, the Higgs boson interacts with either a W or Z boson.
● Destructive interferences between those processes if ¼WZ > 0 
● Constructive interferences if ¼WZ < 0

Some LO VBF WH processes

→ Through VBF WH process probe ¼WZ sign

ATLAS & CMS are selecting VBF WH→ lvbb̅jj events
Both collaboration are excluding ¼WZ = -1 with a significance greater than 5ÿ

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2888041
https://cds.cern.ch/record/2882655
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17Higgs-self coupling & Di-Higgs production modes

Higgs potential

Spontaneous symmetry breaking for 
Ā2 < 0 & � > 0

ÿ = Higgs self coupling constant 

CMS, Nature 607, 60–68 (2022)

Allows probing »¼ = ÿ /ÿSM & »2V = ÿ2V /ÿ2V, SM  modifiers 

● The Higgs self-coupling & Higgs potential shape remain largely unconstrained 
→ Different shape would imply new Physics (Phys. Rev. D 101, 075023)

● Challenging di-Higgs searches as ÿHH / ÿH ~ 10-3

● Three most sensitive analyses (BR): HH→bb̅bb̅ (34%), bb̅ĀĀ (7.3%) & bb̅ÿÿ (0.3%)   
→ Combination to improve sensitivity to couplings 

● Single Higgs analyses are indirectly sensitive to the Higgs self-coupling
(due to higher order corrections, 2 examples below) 

ATLAS, Phys. Lett. B 843 (2023) 137745 ÿ2V= Higgs quartic VVHH coupling

For some BSM theories »2V ≠ 1

mailto:romain.bouquet@cern.ch
https://www.nature.com/articles/s41586-022-04892-x
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.075023
https://www.sciencedirect.com/science/article/pii/S0370269323000795?via=ihub
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18Higgs-self coupling and quartic VVHH coupling measurements
Nature 607, 60–68 (2022)Phys. Lett. B 843 (2023) 137745 

ATLAS: HH→bb̅bb̅, bb̅ÿÿ & bb̅ĀĀ
(assuming that the other Higgs

boson interactions are as predicted by the SM)

obs: -0.6 < »¼ < 6.6   (exp: -2.1 < »¼ < 7.8)

obs: 0.1 < »2V < 2.0   (exp: 0.0 < »2V < 2.1)

CMS: HH→bb̅bb̅, bb̅ÿÿ, bb̅ĀĀ, bb̅ZZ & Multilepton
(same assumption about other interactions)

obs: -1.24 < »¼ < 6.49 (exp*: -1 < »¼ < 7)

obs: 0.67 < »2V < 1.38 (exp*: 0.6 < »¼ < 1.4)

CMS: »2V = 0 excluded with 6.6ÿ

*CMS expected limits estimated from plots (missing info in publication)     
NB: the observed values are obtained from 

a LLR test statistic and NOT from the plots in this slide 

mailto:romain.bouquet@cern.ch
https://www.nature.com/articles/s41586-022-04892-x
https://www.sciencedirect.com/science/article/pii/S0370269323000795?via=ihub
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19Single & double-Higgs combination
Phys. Lett. B 843 (2023) 137745 

● HH+H »¼  only = »¼ is the only floating parameter

○ ATLAS obs: -0.4 < »¼ < 6.3   (exp: -1.9 < »¼ < 7.6)

○ CMS obs: -1.2 < »¼ < 7.5   (exp: -2.0 < »¼ < 7.7)

● HH+H »¼  generic = »¼ , »t , »b, »V & »Ā free parameters 

○ ATLAS obs: -1.4 < »¼< 6.1   (exp: -2.2 < »¼ < 7.7)

○ CMS obs: -1.4 < »¼ < 7.8   (exp: -2.3 < »¼ < 7.7)

CMS-PAS-HIG-23-006

HH+H »¼ only

→ ATLAS & CMS have very similar 

sensitivities to »¼ 

→ Less assumptions required on the other couplings
for H+HH combination 

mailto:romain.bouquet@cern.ch
https://www.sciencedirect.com/science/article/pii/S0370269323000795?via=ihub
https://cds.cern.ch/record/2882424
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21
Test of Higgs CP invariance 

with H→VV*→4l processes (l=e,μ)
CP violation in SM could explain the matter-antimatter asymmetry in the universe

→ Search for CP-odd BSM couplings* in H→VV*→ 4l events with EFT interpretation

HIGG-2018-30 (2023)

*The spin-parity (�P) of the Higgs is 0+ in the SM. 
The observation of the H→ÿÿ,� ���, �� decays by ATLAS & CMS 

excluded pure states 0
-, 1±, 2± at more than 99% confidence level (CL)

(quote from HIGG-2018-30)

→ Define (CP-odd) optimal observables:

CMS, Phys. Rev. D 104, 052004  (2021) 

→ No anomalous CP couplings observed by ATLAS & CMS

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2856451
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-30/
https://doi.org/10.1103/PhysRevD.104.052004
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22Conclusion

● Higgs mass measurement: ATLAS & CMS are reaching the per mil precision for the Run 2!
→ δmH ~ 0.1 GeV
→ The Higgs mass is one of the most crucial SM parameters to measure 
      as many Higgs properties are mH-dependent

● Higgs widths �H measured by ATLAS & CMS are compatible with the SM predictions

● Higgs couplings measured up-to-date are SM-like, no significant deviation from SM predictions are observed 
→ Crucial constraining Higgs-to-fermion & Higgs-to-boson couplings 
      to extensively probe the Yukawa, BEH mechanisms & thus the EW symmetry breaking

→ STXS and EFT interpretations to extensively test the validity of the SM in different region of phase space 
     e.g. high energy domain + testing CP properties of the Higgs

→ Di-Higgs searches to constrain the Higgs potential shape, Higgs-self (»¼) and quartic HHVV (»2V) couplings

→ Single & di-Higgs measurements combination to constrain »¼ & »2V with looser SM assumptions

● I could unfortunately NOT cover all measurements from ATLAS & CMS in this presentation 
Many more interesting results out there! 

Thanks for your attention! 

mailto:romain.bouquet@cern.ch
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24Higgs couplings measurements @ Run 2

→ Good agreement with the SM predictions
Higgs couplings verified over 3 order of magnitude mĀ ~ 105 MeV vs mt~ 172.5 GeV

ATLAS (Nature 607, 52–59 (2022)) & CMS (Nature 607, 60–68 (2022))
Publications for the 10th year of the discovery of the Higgs 

 

mailto:romain.bouquet@cern.ch
https://doi.org/10.1038/s41586-022-04893-w
https://doi.org/10.1038/s41586-022-04892-x
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25Higgs production mode measurements

→ Good agreement with the SM predictions except for the very rare tH process 

ATLAS (Nature 607, 52–59 (2022)) & CMS (Nature 607, 60–68 (2022))
Publications for the 10th year of the discovery of the Higgs 

 

 Ā = signal strength =                         ⇒   Ā =1 ⇔ Measurement compatible with the SM 

mailto:romain.bouquet@cern.ch
https://doi.org/10.1038/s41586-022-04893-w
https://doi.org/10.1038/s41586-022-04892-x
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26ATLAS Higgs production & decay modes measurements
Nature 607, 52–59 (2022)

mailto:romain.bouquet@cern.ch
https://doi.org/10.1038/s41586-022-04893-w
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27CMS Higgs couplings measurements & HL-LHC projections 

Nature 607, 60–68 (2022)

mailto:romain.bouquet@cern.ch
https://www.nature.com/articles/s41586-022-04892-x


University of Genova – INFN romain.bouquet@cern.chRomain Bouquet

28
ATLAS Higgs mass measurement 

with the H→ZZ*→4l decay
Phys. Lett. B 843 (2023) 137880

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1016/j.physletb.2023.137880
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29
ATLAS Higgs mass measurement 

with the H→ZZ*→4l decay
Phys. Lett. B 843 (2023) 137880

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1016/j.physletb.2023.137880
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30
CMS Higgs mass measurement 

with the H→ZZ*→4l decay
CMS-PAS-HIG-21-019 (2023)

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2871702
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31
CMS Higgs mass measurement 

with the H→ZZ*→4l decay
CMS-PAS-HIG-21-019 (2023)

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2871702
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32ATLAS Run 2 Higgs mass measurement 
with the H→ÿÿ decay

Phys. Lett. B 847 (2023) 138315

mailto:romain.bouquet@cern.ch
https://www.sciencedirect.com/science/article/pii/S0370269323006494?via=ihub
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33CMS partial Run 2 Higgs mass measurement 
with the H→ÿÿ decay

Phys. Lett. B 805 (2020) 135425

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1016/j.physletb.2020.135425
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34ATLAS combination of H→ÿÿ & H→ZZ*→4l
for Higgs mass measurement

Phys. Rev. Lett. 131, 251802

mailto:romain.bouquet@cern.ch
https://doi.org/10.1103/PhysRevLett.131.251802


University of Genova – INFN romain.bouquet@cern.chRomain Bouquet

35Higgs width measurement additional information
CMS, Nature Phys. 18, 1329–1334 (2022)*

*the most recent CMS publication is not 

this one but CMS-PAS-HIG-21-019  

mailto:romain.bouquet@cern.ch
https://doi.org/10.1038/s41567-022-01682-0
https://cds.cern.ch/record/2871702
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36Higgs width measurement additional information
CMS, Nature Phys. 18, 1329–1334 (2022)*

*the most recent CMS publication is not 

this one but CMS-PAS-HIG-21-019  

mailto:romain.bouquet@cern.ch
https://doi.org/10.1038/s41567-022-01682-0
https://cds.cern.ch/record/2871702
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37ATLAS Higgs width measurement
Phys. Lett. B 846 (2023) 138223

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1016/j.physletb.2023.138223
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38ATLAS Higgs width measurement
Phys. Lett. B 846 (2023) 138223

mailto:romain.bouquet@cern.ch
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39CMS Higgs width measurement
CMS-PAS-HIG-21-019 (2023)

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2871702
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40VH, H→bb̅ resolved and boosted topology 
(Jet radius values used by ATLAS)

mailto:romain.bouquet@cern.ch
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41ATLAS VH→bb̅  Run 2 analysis
ATLAS-CONF-2021-051

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2782535
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42CMS VH, H→bb̅  Run 2 analysis
CMS-PAS-HIG-20-001 (2023)

mailto:romain.bouquet@cern.ch
https://cds.cern.ch/record/2827421
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43ATLAS VH, H→cc̅ Run 2 analysis

Eur. Phys. J. C 82 (2022) 717 

mailto:romain.bouquet@cern.ch
https://link.springer.com/article/10.1140/epjc/s10052-022-10588-3
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44CMS, VH, H→cc̅ Run 2 analysis
Boosted H→cc̅ tagger

(ParticleNet)
Phys. Rev. Lett. 131 (2023) 061801

VZ, Z→cc̅ cross-check

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1103/PhysRevLett.131.061801
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45CMS, VH, H→cc̅ analysis 
extrapolation of sensitivity for HL-LHC

Phys. Rev. Lett. 131 (2023) 061801

mailto:romain.bouquet@cern.ch
http://dx.doi.org/10.1103/PhysRevLett.131.061801
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46ATLAS di-Higgs searches & coupling constant measurements

Phys. Lett. B 843 (2023) 137745 

mailto:romain.bouquet@cern.ch
https://www.sciencedirect.com/science/article/pii/S0370269323000795?via=ihub


University of Genova – INFN romain.bouquet@cern.chRomain Bouquet

47CMS di-Higgs searches & HL-LHC projections 
Nature 607, 60–68 (2022)

mailto:romain.bouquet@cern.ch
https://www.nature.com/articles/s41586-022-04892-x
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48Elementary particles & interactions

mailto:romain.bouquet@cern.ch
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49SM cross-section measurements for the Run 1, 2 and 3 of ATLAS
ATLAS, ATL-PHYS-PUB-2023-039

mailto:romain.bouquet@cern.ch
http://cds.cern.ch/record/2882448
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50Brout-Englert-Higgs (BEH) mechanism

mailto:romain.bouquet@cern.ch


University of Genova – INFN romain.bouquet@cern.chRomain Bouquet

51Fermion Yukawa coupling

The BEH mechanism does not explain the mass of fermions
→ Need for another mechanism

After spontaneous symmetry breaking & expansion around the ground state:
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52Higgs production and decay modes

LHC Higgs Cross Section 
Working Group, 

arXiv:1610.07922
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53Single Higgs production cross sections

Particle Data Group, Status of Higgs Boson Physics (2023) Cross-sections in pb
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54Di-Higgs production cross sections

Rev. in Phys., Vol 5 (2020), 100045 Cross-sections in fb

ggF ~ 90 % & VBF ~ 5% for the total di-Higgs production cross-section  
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55Di-Higgs production cross sections 
Rev. in Phys., Vol 5 (2020), 100045
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56Leading order Feynman diagrams 
of the 2 main di-Higgs production modes: ggF  & VBF 
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57Di-Higgs production modes 
all leading order Feynman diagrams

Rev. in Phys., Vol 5 (2020), 100045
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58Branching fractions of the di-Higgs decays 

Rev. in Phys., Vol 5 (2020), 100045
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59Leading order ggF HH mass distribution

Rev. in Phys., Vol 5 (2020), 100045
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60
Di-Higgs invariant mass and transverse momenta distribution 

w.r.t. κÿ for √s = 14 TeV
Rev. in Phys., Vol 5 (2020), 100045

mailto:romain.bouquet@cern.ch
https://doi.org/10.1016/j.revip.2020.100045


University of Genova – INFN romain.bouquet@cern.chRomain Bouquet

61Simplified template cross-section (STXS) 
Stage 1.2 scheme

LHC Higgs Working Group, Fiducial And STXS

mailto:romain.bouquet@cern.ch
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHWGFiducialAndSTXS


University of Genova – INFN romain.bouquet@cern.chRomain Bouquet

62Effective field interpretations & Wilson coefficients
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63ATLAS Higgs to invisible

JHEP 2208 (2022) 104
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64Higgs mass measurement 
vs direct measurement of top and W mass measurements  

STDM-2019-24
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