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Calculations in flavor physics

Need for automated calculations !
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SuperIso
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F. Mahmoudi, Comput. Phys. Commun. 178, 745 (2008) [0710.2067]
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SuperIso
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Limitations

• Focuses on SUSY

• C language (pointer 

management, 

parallelization, etc.)

• Difficult to maintain 

and expand

F. Mahmoudi, Comput. Phys. Commun. 178, 745 (2008) [0710.2067]



5

MARTY (1.5)
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G. Uhlrich, F. Mahmoudi and A. Arbey, Comput. Phys. Commun. 264, 107928 (2021)
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HyperIso

C++ redesign of SuperIso (C99). Workflow diagram unchanged.

Upgrades :

• Modern C++ features 

• Clear software architecture

• Various optimizations 

• Reproduces SuperIso’s behavior for the calculation of Wilson Coefficients (in SM, 

THDM and SUSY) and observables (WIP) 

• Greater flexibility to add new observables and in model choice

• Simplified python interface (+ GUI) 
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HyperIso – MARTY 
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MARTY ⇒ Calculations in any 

generic BSM scenario
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HyperIso – MARTY 

Core

•Memory 
management

•Parameter
management

ExternalIntegration
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•Wilson Manager

•RGE running

BusinessLogic

•Observable 
Calculation

•Statistical 
evaluation (𝜒2)

Initialisation
Spectrum 
Calculation

Models 
parameters 
definition

Wilson 
Coefficient 
calculation

Observables 
/ chi2 

calculation



9

MARTY Interface

MartyInteface

•Model choice

•Coefficient 
choice

TemplateManager

•Generate script 
from template

Model Modifier

•Modify lines in 
the template to 
choose model 
and scale

CompilerStrategy

• Compilation 

and run

• Production of 

Numerical 

Librarie
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Python binding

▪ Parameters management

▪ Wilson calculation

▪ Observable calculation

▪ 𝜒2 calculation

C++ Python

API

(FastAPI, Flask, etc.)

Streamlit

Graphical User 

Interface
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Optimizations

▪ Sparse matrix optimization

▪ Eigen

▪ SIMD optimization (AVX, MMX, etc.)

▪ Parallelization
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Example plots
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Uncertainty estimation and model validation
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{(𝒪𝑖 , 𝒪𝑖)}
𝜌𝑖𝑗

𝑡ℎ = 𝜌𝑎𝑏

𝜕𝒪𝑖

𝜕𝑝𝑎

𝜕𝒪𝑗
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𝜌𝑖𝑗
𝑒𝑥𝑝 𝜌𝑖𝑗 = 𝜌𝑖𝑗

𝑒𝑥𝑝
+ 𝜌𝑖𝑗

𝑡ℎ

𝜒2 = 𝒪𝑖 − 𝒪𝑖 𝜌𝑖𝑗
−1 𝒪𝑗 − 𝒪𝑗
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Example plots : Observable (Preliminary)
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Future improvements

• Extension of statistical calculations to generic nuisance 

distributions / likelihoods

• Implement more flavour observables

• Optimization of MARTY interface

• Implement more EFTs in MARTY interface (currently only WET)

• Make interface more user-friendly
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