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Introduction
• 10 years after Higgs discovery: publication in Nature with combined Higgs analysis
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• - Wilson coefficients (WC)

• First term kept in the expansion of the SM 

lagrangian is Dim=6.

• Dim-5 (7, …) terms – violate baryonic and 

leptonic numbers

• Impact of dim-8 terms might be crucial

SMEFT Lagrangian

SMEFT methodology

+ [SM- ]   

interference

Jay Sandesara (“EFT interpretations using Higgs boson at ATLAS”)

Victor Miralles (“Higgs global fits”)

Angela Talierciolk (“Higgs boson anomalous couplings and EFT at CMS”)

https://indico.ijclab.in2p3.fr/event/9063/contributions/28446/attachments/21742/30827/HiggsHunting2023_Jay_vFinal.pdf
https://indico.ijclab.in2p3.fr/event/9063/contributions/30911/attachments/21708/30761/VMiralles_Higgs_Hunting.pdf
https://indico.ijclab.in2p3.fr/event/9063/contributions/28447/attachments/21747/30836/Higgs_Hunting_Taliercio.pdf
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Linear / interference Quadratic / pure BSM
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STXS: Principle Component analysis
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• Simultaneous WC measurement not feasible. Identify sensitive directions from information matrix
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STXS: Principle Component analysis: fit basis
• Not “full” rotation, but in groups of same “physics”
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STXS: Principle Component analysis: fit basis
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Linear

STXS: fit basis results

Grey -> Expected

Blue -> Observed
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Linear

STXS: fit basis results

Grey -> Expected

Blue -> Observed

Contribution of each:

Decay channel

production mode

Uncertainty

Pull of best-fit-values

Mostly, statistically dominated



STXS: fit basis results: Lin vs Lin + Quad
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STXS: fit basis results: Lin vs Lin + Quad
9

Quad

For some WC, a few orders of 

magnitude difference



Differential XS EFT interpretation
(and comparison to STXS)
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• Observable: 

o cHG => Higgs-gluon direct coupling

o ctH => Yukawa top-like

o ctG => top-gluon coupling modifier

analytical expression

Acceptance

x 

efficiency

: Overview

To benefit from accurate SM computations
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: Principal Component Analysis
Define eigenvectors to absorb all correlations for the differential cross-section measurement. 

Apply the same “rotation” to the STXS (Hyy + H4l) results.



: PCA sensitivity (profiled case)
13

Compare performance of STXS and Diff XS => similar conditions required:

• same dataset yy + 4l

• same basis: Differential cross-section basis applied both to diff XS and STXS

• Comparable STXS and Differential performance for ev_01 (mainly constrained by ggH production mode)

• Much better STXS performance for ev_02 and ev_03 coming from the remaining production modes which 

can be probed separately in the STXS framework

Expected Observed
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• New linear & linear + quadratic results provided 

14



Conclusion: results

• New SMEFT interpretation of the combined Higgs dataset

• New channels included (Zy, mumu)

• New linear & linear + quadratic results provided 

• Comparison of the STXS and diff XS results (over Hyy + H4l)

STXS is more sensitive

14



Conclusion: results

• New SMEFT interpretation of the combined Higgs dataset

• New channels included (Zy, mumu)

• New linear & linear + quadratic results provided 

• Comparison of the STXS and diff XS results (over Hyy + H4l)

STXS is more sensitive

• No deviations wrt SM
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Back-up
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Break-down of uncertainties
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Input measurements STXS
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EFT matching
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