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EOS
● Software for flavour physics phenomenology
● C++ backend, Python front-end
● Can be used via Jupyter notebook or CLI
● Developed by
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What is EOS designed to do?
1) Calculate state of the art theory predictions

2) Fit theory parameters and/or observables from 
data

3) Produce Monte-Carlo pseudo-event samples
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Theory predictions
● As of v1.0.13, more 

than 1300 
(pseudo-)observables 
in a variety of 
processes
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Theory predictions
● Most processes have a 

variety of underlying 
parameterisations 
available (e.g. for 
hadronic physics, …) 
which can be selected 
at run time
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Fitting theory parameters and 
observables

● EOS uses Bayesian approach – specify prior 
probability and likelihood from experiment, and 
find posterior probability of parameters

● Analysis in EOS is done in the WET (/ LEFT), so 
parameters include WET coefficients
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● Specify priors on your 
parameters

● Specify likelihoods for 
observables that depend 
on your parameters

Fitting theory parameters and 
observables
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● Use nested sampling 
(specifically dynesty) to 
generate weighted 
samples corresponding 
to the posterior 

Fitting theory parameters and 
observables

https://dynesty.readthedocs.io/en/stable/index.html
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● Which can be used to 
predict observables

Fitting theory parameters and 
observables
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Monte-Carlo samples
● 27 SignalPDFs predefined in 

EOS
● Built in functions to sample 

from them
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● 27 SignalPDFs predefined in 
EOS

● Built in functions to sample 
from them

● E.g. look at differential 
distributions of 

Monte-Carlo samples
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EOS
● More information? See https://eoshep.org/
● Development on Github @ 

https://github.com/eos/eos
– Very happy to accept new contributions

● More questions? Or want to ask about what EOS could 
do for you?Join the Discord server:                                      
https://discord.gg/hyPu7f7K6W

https://eoshep.org/
https://github.com/eos/eos
https://discord.gg/hyPu7f7K6W
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Using EOS for SMEFT
● All constraint information from EOS is in the 

language of WET / LEFT
– Available datasets can be found at:                                

https://github.com/eos/data/

● So how can you use them in a SMEFT analysis?

https://github.com/eos/data/
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Using EOS for SMEFT
● Let’s say you are studying BSM (either specific 

model or SMEFT)
● After RG running, you expect effects in some 

low energy B physics observables
● E.g. 
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Using EOS for SMEFT
● You see / remember this paper:
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Using EOS for SMEFT
● You see this paper
● With this result for a 

likelihood on WET 
coefficients:
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Using EOS for SMEFT
● You want to include 

this likelihood in your 
fit

● But it’s not a nice 
simple Gaussian or 
anything...
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Gaussian Mixture Model
● Approximate the posterior distribution as a sum 

of normal distributions



19

Gaussian Mixture Model
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Gaussian Mixture Model



21

Accessing through EOS
● https://github.com/eos/data/
● https://github.com/eos/data/tree/2023-01v2 

https://github.com/eos/data/
https://github.com/eos/data/tree/2023-01v2
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Accessing through EOS
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Accessing through EOS



24

Accessing through EOS
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Going beyond GMMs
● Nabu: very much a WIP

– A code to use machine learning to learn complicated 
(e.g non-gaussian) likelihoods.

● Once complete, EOS will use it to make 
likelihoods available

● Watch this (eoshep.org) space
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EOS
● More information? See https://eoshep.org/
● Development on Github @ 

https://github.com/eos/eos
– Very happy to accept new contributions

● More questions? Or want to ask about what EOS could 
do for you?Join the Discord server:                                      
https://discord.gg/hyPu7f7K6W

https://eoshep.org/
https://github.com/eos/eos
https://discord.gg/hyPu7f7K6W
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