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1. What is GAMBIT?

















2. Quick GAMBIT news





● GAMBIT studies since 2017 have required 
>200M CPU hours in total

● Recently got a EuroHPC Extreme Scale Access 
computing grant of 2 x 80M CPU hours 

● On the new LUMI supercomputer (Finland)

● Grant for mapping out pheno implications of 
combined LHC results and prospects for future 
runs/colliders



● New web page! gambitbsm.org

● Soon ready #1: GAMBIT + Python scanners

● Soon ready #2: GAMBIT-light



3. GAMBIT-light



● GAMBIT-light: GAMBIT without all the physics

● A lightweight yet powerful tool for statistical fits and optimisation tasks

● What GAMBIT-light is not: A full-blown tool for global fits in <your discipline>
— for that you’d want more of the full GAMBIT functionality

● Key design principles: 

○ Users should never need to modify and rebuild any GAMBIT code

○ Minimise the extra maintenance work for GAMBIT developers

→

Maiken Pedersen 
(UiO)

Marcin Krotkiewski 
(UiO)

Brainstorming, early 
code drafts, testing:

Janina Renk, 
Fabio Zeiser,
Andreas Mjøs,
++



● Background:

○ We designed GAMBIT to be very general and physics-agnostic

○ We put a lot of effort into the main code framework 
(core framework, config files, scanners, output system, logging, error handling, build system, …)

○ → GAMBIT can be used for optimisation/fits outside particle/astro/cosmo

● Practical experience: 

○ GAMBIT is a particle physics power tool → fairly heavyweight

○ Considerable threshold for non-experts to pick up and use/modify

○ In particular: frequent and slow recompilation kills the flow of the early 
development/experimentation stage of projects

● Motivation for GAMBIT-light:

○ Help projects outside particle/astro/cosmo use GAMBIT

○ Within particle/astro/cosmo: 
suitable for quick experimentation, MSc projects, “not-so-global fits”, etc.







1. Build GAMBIT once



2. Develop your target/likelihood function code



2. Develop your target/likelihood function code
    (C++/C/Fortran: build as shared library)



3. Configure GAMBIT run with a YAML file



4. Run GAMBIT



5. Modify your own code, rerun GAMBIT, modify your own code, rerun GAMBIT, …



6. Analyse output samples (saved in HDF5 or ascii format)



Also: user-supplied prior transformation

Python

C++



Also: user-supplied prior transformation



4. Particles, pandemics and parameter spaces





● Collaboration with FHI (Norwegian Institute of Public Health)

● Overall goal: 
Tackle computational challenges common to both particle physics 
and disease modelling 

● Starting point: 
Connect FHI’s individual-based model to GAMBIT-light 
→ model optimisation and uncertainty estimation

● Some possible next steps:
○ Improved multi-level parallelisation schemes (GPUs?)
○ Develop + use fast ML-based surrogate models 

(e.g. with continual learning)
○ Tailored parameter sampling algorithms
○ …

● Ida-Marie (UiO + FHI)

● Are (UiO)
● Me (UiO)

● Jørgen Eriksson Midtbø (FHI)
● Birgitte Freiesleben de Blasio (FHI)
● Francesco Di Ruscio (FHI)
● Yat Hin Chan (FHI)




