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-> Combine all of the above in a consistent way
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-> Perform parameter scans with sensible sampling algorithms

=> HOW TO TACKLE THIS?

Does something like this exist already? 
=> YES,  GAMBIT ! !
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FA CT SHEET
CosmoBit:

Inflation: MultiModeCode (Price+,`14)
BBN: AlterBBN (Arbey,`18)
Boltzman solver: CLASS (Blas+,`11)

       + exo_class (Stöcker+,`18) [+ hi_class (Bellini+,`19)]
Likelihoods: MontePython(Brinckmann+,`18)  

all links work!
 (except this one ↑)

COMING SOON!

http://modecode.org/multimodecode/
https://alterbbn.hepforge.org/
http://class-code.net/
https://arxiv.org/abs/1801.01871
http://miguelzuma.github.io/hi_class_public/
https://www.groundai.com/project/montepython-3-boosted-mcmc-sampler-and-other-features/2#bib.bib81
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SpecBit:
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ScannerBit:
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keV-scale Axion-Like Particles 
EXAMPLE: ALPs

-> Mass range 

-> Interactions with SM via effective coupling to photons 

-> Production via Primakoff process
 

-> Abundance given by 

-> Decay to photons with lifetime 

-> ALP is subcomponent of DM

-> Agnostic about origin of n
a
 

-> Model parameters:
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More about  GAMBIT ..
-> Recent results:

- right-handed neutrinos  (1908.02302)  → Tomas Gonzalo‘s talk

- Axions & ALPs           (1810.07192)

- EW-MSSM                     (1809.02097)  → Pat Scott‘s talk

- Higgs portal DM  (1808.10465)  → Ankit Beniwal‘s talk

-> Code publicly availible: gambit.hepforge.org

-> Talk to one of us @TeVPA (Peter Athron, Csaba Balazs, Ankit 
Beniwal, Sanjay Bloor, Torsten Bringmann, Tomas Gonzalo, Andre 
Scaffidi, Pat Scott, Wei Su, Aaron Vincent, Martin White or me) 

https://arxiv.org/abs/1908.02302
https://arxiv.org/abs/1810.07192
https://arxiv.org/abs/1809.02097
https://arxiv.org/abs/1808.10465
https://gambit.hepforge.org/


02.09.2019 Janina Renk 

CONCLUSION
Simultaneous Global Fits 
of Particle Physics and 

Cosmology?

* scales not realistic  



02.09.2019 Janina Renk 

CONCLUSION
Simultaneous Global Fits 
of Particle Physics and 

Cosmology!

=> GAMBIT can help!

* scales not realistic  
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Electromagnetic constraints on ALPs
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