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STXS introduction

LHC Higgs working group has defined standard binning for cross

section measurements using unfolding (‘diffXS’) or SM template
distributions (‘STXS”)

The standards allow for public ‘tools’ mapping the measurements to EFT
parameters

Hope to extend to EW measurements (joint LHC Higgs + EW meeting)

STXS vs diffXS:
- STXS mmplemented 1n workspaces as an intermediate translation of
data: effectively a direct fit to data
- STXS can better fit low-statistics regions (no unfolding)
- STXS relies on SM distributions for extrapolations within bins and
migrations across bins
- Leads to theory uncertainties and potential model-dependence



STXS fit strategy

General strategy is to start with simplest fit and add detail based on
expected impact

First attempt.
- Use LO HEL implementation of SILH basis in Madgraph
- Update to more complete Warsaw basis or NLO when available

- Reduce parameter set using external constraints
- Take tightly constrained parameters to be zero
- Can relax to Gaussian constraints to check impact
- Also can include running and theory uncertainties when available

- Use equations relating STXS to EFT parameters to fit the data

Documenting tools and procedures in a Higgs WG note with V. Sanz



External constraints

Operator Coefficient Constraint
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Operators constrained by Higgs & EW data
Constraints taken from global Run 1 fit by Ellis, Sanz, and You
CP-violating operators constrained from individual fits



External constraints

Operator Coefficient Constraint
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Operators constrained by EW & QCD data
EW constraints taken from global fit by Ellis, Sanz, and You
QCD constraint taken from individual fit by Krauss, Kuttimalai, and Plehn

12 additional HEL operators not constrained
Four-fermion operators not implemented in HEL



Mapping STXS to EFT

Use “Stage 17 STXS: 0i X By
VH (H + leptonic V)
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Can update to Stage 1.5 or Stage 2 when available / appropriate




Mapping STXS to EFT

Take cross sections and decay widths to be quadratic functions of EFT

Have validated approximation to substantially higher accuracy than data
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Madgraph options available to directly evaluate A; and Bjj for 1=
(Not yet available for NLO?)

Need to subtract two calculations to get Bij for 1 #

Initial fit: Keep Bj; 1n fit in case interference 1s suppressed
Should not be too model-dependent since B;j 1s leading SM-independent term

Can also fit with B;j= 0 to test impact
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Equations relating STXS to EFT

Do not include terms where coefficient is less than 0.1% of leading term

(expect NLO to become relevant)
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At LO could use gg—H jet binning to constrain c2g and c3G in situ 9



Equations relating STXS to EFT

Partial width | >, A;c; Zij Brcc
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Example: fit to two channels (ZZ and yy) could constrain

Cg’, CY', CHW, CHB, CW-B, Cu (also c2G, 3G at expense of ¢,?)

Ideally incorporate top data to constrain cyc, jet data to constrain
c2G and c3G

10



Issues

EW scheme not clear in HEL
Appears to have mw, aem and Gr as inputs
mz given by the equation:
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Since mz includes fit parameters we should constrain 1t to SM prediction

What 1s SM prediction of mz in this EW scheme?
Based on usual mw prediction, expect ~91.19 GeV with ~15 MeV uncertainty

No clear EFT uncertainty prescription
- would also help motivate truncation cutoff

Need to define fit ranges
- what upper bound on c; to use?
- what minimum scale for validity?
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