
Week 1



Intro

Project aims to use MCMC algorithms in combination with FINESSE models to 
assess the sensitivity of various ifo parameters.

Eventually, this would be compared to thermal steady state data to create the 
MCMC likelihood function.

This week I just added noise to simulated parameter values to use as the ground 
truth values.



Picking Algorithm/Package

Decided to use the emcee python package which implements an Affine Invariant 
MCMC Ensemble Sampler which I heard was used by others in LIGO.

 

I also tried PyMC which is good for user–defined custom samplers and dynesty 
which uses Dynamic Nested Sampling and is good for multimodal distributions.



Main Test Code

After running smaller test notebooks with finesse and the MCMC packages 
separately, I started working on a notebook to do parameter recovery and I 
uploaded it to a repo under my git-ligo account.



Main Test Code - Cell 1
First I made a factory ligo model from finesse-ligo and added a subset of the 
labeled detectors from the run.py file. I used the vector of detector values, with 
gaussian noise added at 2.5 % of the output magnitude, as the MCMC objective. 
To start, I only used 11 detector outputs but in Week 2 I added the rest.

http://run.py


Main Test Code - Cell 2
Then I defined the log probability functions needed for emcee with physical cutoffs 
for proposed parameter values



Main Test Code - Cell 2
Most of the complexity with using this MCMC package will be in defining the 
log_likelihood function. Right now, I do not think the code is parallelizable because 
I tried to speed up the single core execution by modifying a single finesse model’s 
parameters rather than using deepcopy which lets it run about 30~40% faster.



Main Test Code - Cell 3
This cell defines the sampling 
parameters like dimension of 
parameter space to sample, 
number of walker in ensemble, etc. 
The sampling is saved to a h5 file 
as it progresses so it can be 
paused and resumed at any point. 
I also make sure that the initial 
guesses for the walkers start in a 
valid, locked ifo state.



Main Test Code - Cell 4, 5
Cell 4 and 5 just makes the corner plot from the h5 file and also plots the 
autocorrelation time for the parameters since that is how the authors of emcee 
recommended to check for distribution convergence.





Modifying code from 
commented (running 
models separately) to 
uncommented lines 
(running models in series) 
also speeds up the sampler 
by about 2x




