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Motivation: Spaceborne GW
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The Case with Eccentricity
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Spin Precession (Spin-Orbit/Spin)
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Lead to many interesting works!
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Periastron Precession

Leading GR correction to the
Newtonian potential
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Why consider both spin and eccentricity?

At early stages of binary formation there
could be significant eccentricity

dBlack holes have spinin general

dPractical/numerical interest
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Post Newtonian Expansion
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Integrated/Secular Effect of Spm

Precession
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High Frequency Modes
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Suppression of Oscillatory Terms
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Breakdown of Terms

Since we have two spins, for each define
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component generic scaling
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Scaling of Frequency Drift Terms
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Summary

BBH systems could have non-trivial spin and eccentricity

In this case periastron precession couples with spin precession
The timescale/frequency of different phenomena diverse

The leading effect of PP vanishes after integration

The remaining contribution shall follow specific scaling laws
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Things Remain to be Done

[ Thorough numerical tests for scaling d Closed form or numerical approximations

laws and exceptional cases (ongoing) ready to use (long-term goal)
: : d Impacts on BBH morphology (long-term
1079
oo} goal) -
1wﬂ% M. Kesden. D.
310”% ; ) Gerosaa R-
10713 g s s 0"Shaughnessy-
10714 g R E. Berti and
oo LT é - ' U. Sperhake-

0 1x10% 2x10% 3x10% 4x10% 5x108 6x10% 7x108 = P 2 1411 -074

t



	Slide 1
	Slide 2: Motivation: Spaceborne GW 
	Slide 3: The Case with Eccentricity
	Slide 4: Spin Precession (Spin-Orbit/Spin)
	Slide 5: Periastron Precession
	Slide 6: Post Newtonian Expansion
	Slide 7
	Slide 8: Integrated/Secular Effect of Spin Precession
	Slide 9: High Frequency Modes
	Slide 10: Suppression of Oscillatory Terms
	Slide 11: Breakdown of Terms 
	Slide 12
	Slide 13: Scaling of Frequency Drift Terms
	Slide 14: Things Remain to be Done

