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Little literature conmdéhng blnqry WD eccentricity
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More physical models can help us better prepare
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Help Lane develop the Skl"S necessary to do
contemporary astrophysics research
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> Part 1 - Investigate 'rhe SNR of eccentric WD \—\'\"'
binaries over alarge parqmetéhquce to quém'rlfy

the de'rec'rablll'ry of such\sys'rems (This Talk) <
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> Part 2 - Model 'rhe WD confusion noise coming
from a galactic populq’rlon (o] § blnary WDs. -
assuming different eccentricity dls’rrl\buhons
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Libraries mclude Numpy Sapy, and MatPlotLib
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Grounded iIn prev&)usly es'rqbllshed literature
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Write some codes and do a Io’r of math
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> End Goal: Calculate the SNR for systems across the

orbital frequency cmd\eccen'rr‘bn‘y paramefer ¢ space
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We want only reso\lvable sys’réms.\Need to-filfer.
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> To calculate'SNR we need.fo f‘lr\s’r\calcula:re\'rhe »al
system strain and LISA instrumental hoise
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Evolution Trajectory 6f S§ystems

5 Year Evolution of Orbital Frequency 5 Year Evolution of Orbital Eccentricity

Initial Conditions:
v(0) =0.01 Hz
e(0)=0.9

Initial Conditions:
v(0) =0.01 Hz
e(0)=0.9
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Resolvable Systems Only

Ratio over 5 years (Av / frequency resolution)
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Relative Power Rediated into a Harmonic by Eccentricity
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Barack and Cutler 2004, Eqgs. 57 & 58
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Calculating h(c,n)

MBH and CO Strain on Detector by Harmonic

\ Initial Conditions:

v(0) =0.00206 Hz

1 \ e(o) =0.1 " \ \ ) NN » 3 S :
‘ Masses: . 32
MBH = 10% M_sol n:?M2M4/3(27TV)10/3g(n’e)

h(c,n) (strain)

CO =10 M_sol
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Barack and Cutler 2004, Eqgs. 56 & 57
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Assuming Only Circular Binary Orbits
=== LISA Noise + WD Conf.

Frequency [Hz]
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v (Hz)

Total SNR for Harmonics 1-20
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SNR Investigation © < @2

SNR for All but 2nd Harmonic : >\To1'q| S N R ra nge ‘ : ,«\\/
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> “These'Hdrmonics

4 . are the ‘smoking
] gun’ofeccentricity.
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