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Towards the First Time Measurement of
gg — ZH at the LHC Using Transtormer Networks

Motivations Learning from Event Final State The gg — ZH signal in SMEFT

Associated production ot a Higgs boson with a vector ISR/FSR jet Charged  Structured into the sum of Standard
boson is a primary process for studying Higgs-boson Lepton Model, Interference & Quadratic terms.
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The gluon-initiated gg — ZH process is of particular
interest due to its sensitivity to new physics operators,
especially Oy in the context of Standard Model
Effective Fields Theory (SMEFT). p-jet ISR/FSR jet
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Scale Dot-Product upon Transformer encoders. - and Quadratic components of gg —» ZH as
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| * Leverage the power of multi-head attention mechanism well as qq = ZH backgrouna
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information in sequences of particle-collision event
final-state objects. Standard Model
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Output Probabilities Exploring Simulation-Based Inference (SBI)

» Powerful 4D pha.se space to discr.iminate signal from » Allow to construct likelihood functions that capture intricacies of SMEFT interactions
background and inter SMEFT coefficients. and detector responses in unprecedented details.

— * Proof of concept using most discriminating Transtormer output probability (i.e. pgx¢)
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Conclusions
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« SBIl, empowered by Transformer networks, has the
potential to greatly enhance sensitivity across large
range of LHC measurements.

* Prospective study exploiting gg - ZH events shows N - k h _F
that ¢y, coefticient could be constrained to [-5, 10]. l e




