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Background

➢ What is a gravitational wave?

➢ Why do we care about WD binaries?

➢ What role will LISA play?
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Our Motivation

➢ Eccentricity is a natural result due to perturbation

➢ Little literature considering binary WD eccentricity

➢ More physical models can help us better prepare

➢ Help Lane develop the skills necessary to do 
contemporary astrophysics research
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Objectives

➢ Part 1 - Investigate the SNR of eccentric WD 
binaries over a large parameter space to quantify 
the detectability of such systems (This Talk)

➢ Part 2 - Model the WD confusion noise coming 
from a galactic population of binary WDs 
assuming diǣerent eccentricity distributions
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Methods

➢ All coding done in Python

➢ Libraries include Numpy, Scipy, and MatPlotLib

➢ Grounded in previously established literature 

➢ Write some codes and do a lot of math 
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Road-map

➢ End Goal: Calculate the SNR for systems across the 
orbital frequency and eccentricity parameter space

➢ We want only resolvable systems. Need to filter.

➢ To calculate SNR we need to first calculate the 
system strain and LISA instrumental noise
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Evolution Trajectory of Systems
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Resolvability

Unresolvable
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Calculating g(n,e)

Barack and Cutler 2004, Eqs. 57 & 58
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Calculating h(c,n)

Barack and Cutler 2004, Eqs. 56 & 57
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The LISA Noise

➢ Instrumental Noise

➢ WD Confusion Noise

➢ Only considers 
circular orbits 
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SNR Investigation
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SNR Investigation
➢ Total SNR range 

from ~2 to ~1000

➢ These Harmonics 
are the ‘smoking 
gun’ of eccentricity. 

➢ Almost the entire 
parameter space 
should be detectable
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The ODEs
➢ Orbital Frequency

➢ Orbital Eccentricity

➢ Post-Newtonian terms don’t contribute significantly 


