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Binary black holes

* |nitial data parameters:
— Orbital frequency
— Separation
— Radial velocity

* |nitial PN guess: generate
eccentric orbits

How to measure the eccentricity?

y

How to reduce it?
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Y IS It relevant?
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Eccentricity reduction method

1- Fit ds/dt:

s=s,[1+e,co8(Q 1 +¢,)]

ds
dt

2-Adjust Q,and v, :

Q=Q, +Q
3 =93, +69,

(£2.17) —e
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Check that e<e,
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( also can use Q instead of s)
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Spinning binaries

* Spins parallel to
angular momentum:
no precession of the
spins

* Trajectory is in the xy
plane: no orbital
precession

00000000




Spinning binaries

* Spins parallel to
angular momentum:
no precession of the
spins

* Trajectory is in the xy
plane: no orbital
precession
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Eccentricitv reduction still works fine



Precessing binaries

* Spins precession
* Orbital plane precession
* Spin-Orbit and Spin-Spin
effects:
=4S m)r +.(Sz xn)/r’

+.S,; n)r +...

Z
* Similarly for Q ‘[




Eccentricity reduction using separation
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Eccentricity reduction using orbital
frequency

e Minimum e ~0.00003

* Suppressed oscillations at
half the orbital period

S —
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Eccentricity reduction using orbital

frequency
Minimum e ~0.00003 =M ~° e
Suppressed oscillationsat /Il / \ L 1 = 5

half the orbital period

Oscillations at radial
period mainly: T,
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Use orbital frequency Q to reduce eccentricity
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Quasi-circularize binaries with Trajectory of the precessing binary with

2 sridom spins orientations m,/m,=5, 5,=(0.35,-0.28,-0.22), S,=0 P30
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Quasi-circularize binaries with
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Trajectory of the precessing binary with
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15 binary configurations with spin 0.5, e~0.00005
-Fitting formulas to reduce the number of ecc- o




* 39 binaries with 0.5 spin
magnitude
— One/two spinning holes
— Majority precessing
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— Good quasi-circularization
for X,,=0.5
— 9-15-23-36 orbits/ orbital

m,/m,

30°
90°
150°

frequency> 0.013

* Additional binaries with
spin 0.6 (SPAWN-
KRAKEN)

..,_130 5




e Waveforms...

* Compare Spin effects to PN
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