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Many parameters and many searches:

Perform a statistical fit to all available data - a global fit

• Explore likelihood across 
entire parameter space 
(smart sampling)

• Interpretation: Bayesian/
frequentist

• Project down to 1 or 2 
parameters (profile/marginalise)

Bomark, Kvellestad, Lola, Osland, Raklev: 1410.0921
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• Assume a theory is true:                 
What parameter values are preferred?

• Given multiple theories:                 
Which is in best agreement with data?

Global fit goals:
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Current challenges:

Many experimental searches (almost) neglected

Available tools limited to only a few theories

...and a limited selection of theory tools

...and a limited set of sampling algorithms
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Global And Modular BSM Inference Tool
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GAMBIT
• A collaboration of ~30 theorists and experimentalists 

• Members from several major particle and astroparticle experiments

P. Athron,  C. Balázs,  T. Bringmann,  A. Buckley,  M. Chrzaszcz,  J. Conrad,  J. Cornell,  L. Dal, 
J. Edsjö,  B. Farmer,  L. Hsu,  P. Jackson,  A. Krislock,  A. Kvellestad,  F. Mahmoudi,  G. Martinez, 
M. Pato,  A. Putze,  A. Raklev,  C. Rogan,  A. Saavedra,  C. Savage,  P. Scott,  N. Serra, 
C. Weniger,  M. White

Fermi-LAT,  ATLAS,  CTA,  HESS,  LHCb,  IceCube,  AMS-02,  CDMS,  DM-ICE,  
XENON,  DARWIN
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Each module presents the rest of 
GAMBIT with a set of requirements 
and a set of capabilities
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The core solves the dependency tree 
and decides the evaluation order
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GAMBIT
• Main design principles: modularity and flexibilty

• Allow user to define the model - not limited to SUSY & friends 

• Many statistical options: Bayesian/frequentist, scanning algorithms as plug-ins

• External tools as (interchangeable) plug-ins 

• C++

• Open-source release (in a few months)

• Both MPI and openMP parallelisation

• Physics modules: Large set of observables/likelihoods (all replaceable)
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Borrowed from P. Scott
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Thank you for your attention!
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Backup slides
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Only a couple of parameters:

Compare preferred/excluded regions for different analyses

Simple to understand 
(at a qualitative level)

Per-point interpretation 
is not straightforward

Gets worse with 
increasing number of 
experimental analyses

Allanach, Kvellestad, Raklev: 1504.02752
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If many different searches:

Combine searches in a total likelihood function

Clear per-point 
interpretation

...but what if there are 
many parameters?

Allanach, Kvellestad, Raklev: 1504.02752
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