
Chia-Hsuan on behave of stochastic isotropic subgroup 

A python-based, user-friendly library for gravitational-wave background (GWB) searches with 
ground-based interferometers. 

PyGWB



Overview of pygwb
• Pipeline created by members of the stochastic group that  

performs cross correlations between data from the HLVK baselines 

     (in the future it can be adapted to more IFOs) 

• A bit of history: until O3 we would use  
stochastic.m + auxiliary codes (mainly in matlab): 

◦ Stochastic.m → performed the preprocessing of the data and  
the cross correlation 

◦ Postprocessing and PE had to be done separately 

• Objective of pygwb: 

◦ Move from matlab to a more friendly  
and still maintained programming language: Python 

◦ Self-contained pipeline: no auxiliary codes are needed  

◦ Open to the general public, not just LVK members and very easy to use 

◦ We have revisited some functions or parameters and have tried to reuse 
many functions from gwpy 

https://gwpy.github.io/


Pre-processing
Science ready flag work and build with gwpy

https://ldas-jobs.ligo.caltech.edu/~detchar/summary/day/20241129/



Pre-processing
Science ready flag work and build with gwpy



Pre-processing
Science ready flag work and build with gwpy

One year data

5000s 5000s 5000s 5000s 5000s 5000s……………..…

192s 192s192s 192s 192s192s ……………………………….………

FFT and also consider the change of ORF



Pre-processing
Locked Observing



Pre-processing

3. Time shifting 

 (if necessary)

4. Gating

2. Down sampling and Applying highpass filter (11Hz)

1. Loading data according to the job file with correct channel 



Pre-processing
Before gating

After gating



Pre-processing



ORF
for ii,baseline in enumerate([L1V1, L1A1, V1K1, A1ET, ET01, ET02, ET_test120]): 
    if baseline.name == 'ET 02': 
        ls='--' 
    elif baseline.name == 'ET rot': 
        ls=':' 
    else: 
        ls='-' 
    plt.plot(freqs, baseline.overlap_reduction_function, label=baseline.name, ls=ls, lw=2.5, 
c=my_palette[ii]) 



Spectral



Delta sigma cut



Notch 

To remove the contribution from known noise 

Bin width =  by default   (  for both left and right)δf
δf
2



Notch /home/chia-hsuan.hsiung/notchlist.ipynb



Short summary — Parameter setting 

data_type = {Public, Private, Local}

`FrChannels (path/to/data)` command will help



Short summary — Parameter setting 

Additional parameter : custom_job_file=/path/to/custom_file



Pygwb_pipe

Starting point of the analysis. ./pygwb_pipe ——param_file parameter_file



Short summary —pygwb_pipe

What you will see when it’s finished

With two outputs



Pygwb_combine
Combining all thunks of results into Omega spectrum and sigma spectrum.

5000s 5000s 5000s 5000s 5000s 5000s……………..…

One effective  
Omega spectrum 

+ 
Sigma   spectrum



Pygwb_combine



Pygwb_pe
/home/chia-hsuan.hsiung/pygwb_dir/pygwb/tutorials/run_pe.ipynb



Pygwb_stat



Pygwb_stat

Pure noise Hardware injection Software injection



Pygwb_stat



Pygwb_stat



Pygwb_html



Pygwb_dag

pygwb_combinepygwb_pipe

pygwb_dag

Multi jobs

pygwb_stats pygwb_html



Pygwb_workflow

One for all!

pygwb_workflow

pygwb_combinepygwb_pipe

pygwb_dag

Multi jobs

pygwb_stats pygwb_html



Pygwb_workflow

Job file is created automatically even considering the data flag and VDF.



Simulation 
Simple power law

/home/chia-hsuan.hsiung/script-dir/1m1e-7/make_data.sh

/home/chia-hsuan.hsiung/script-dir/1m1e-7/hello.submit

HTCondor 

/home/chia-hsuan.hsiung/simulating_gaussian_background.ipynb

Jupyter-notebook



Summary 

`

You are here now


