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Importance of Subdominant Modes

The figures below show the power distnbution across modes approaching
merger for 3 4:1 bimary:

O

and for 3 mgnly spinmng “up-sp” binary:

Late-Merger Frequency Shape

Toward the enc of nonspinming mergers, each modes “rotstional fre-
quency’ has 3 smoothed “step function” shape:

..can be approxmated by 3 hyperbolic tangent function:

(1+tanh [In o/ + (¢ —&)/B\ "

N =0 +(D, 0 = |

L =

\ = /

Two different imanes can end up with the same fnal Kerr state; indis-
tingmishable n the nngdown portion alone. However, the rampng up
to the final Trequency may contzin more imformation, leading m better
distmiction betwesn paramessr seis
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Merging Binary as Rigid Rotator

Baker et ol [Phys. Rev. O 78, 044046 (2008)] developed an “mphct
rotating source” (IRS) picture to describe common phase evolution for
dommant modes i NonNSpIARME Dmanes.

They used this mcture to cevelog the IRS-E08 tempiate for the comulets
waveform from nomsginning mergers (cltemative to attaching sums of
quasinormal modes { QNMs) to post-Newtoman inspiral waveforms|.

...can be approxamated by 2 hyperbolic tangent function:
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Two different binares can end up with the same final Kerr state; indis-
tngushable n the nngdown portion alome.  However, the ramping up
to the finai requency may contain more nformation, lesding to better
disonction between paramessr ts
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and for 3 mgnly spinmng. “up-ap” binary:

. M

d Rotator

Merging Binary as Rigi
Baker et al [Phys. Rev. D 78. 044046 (2008)| developed an “imphct
rotating source” (IRS) picture to describe common phase evolution for
domnant modes im NONSHINNINE Dinanes.

They used this picture to cevelop the IRS-E208 template for the complete
waveform from romsommng. mergers (Sltemetive to sttachng sums of
quasinormat modes ( QNMs] to post-Newtonan insoiral waveforms ).

.can be approxmated by a hyperbolic tangent functan:
(1+tanh[ln /K + (£ — &) /WY
\ 2 /

Two different binares cn end up with the same fnal Kerr state; indis-
tmguishable in the rngdown portion zlone. However, the ramping up
to the final requency may contzin more mformation. lesding to better
distnction between parameter seis

=y

Page 4/6




1)
(I
"
=

® ThuZ:35PM

8 Preview File FEdit View Go Tools Bookmarks Heip y oD — 15%| || B9

E | Apps and!
i B [oveiaee NROAZOIO0 Ad Finzi Amimazes.pdf Today, 1038 AM 236 KB

= = s L] _:‘\'E!ELE_HHEM“HE'_#&_F&L:T[ Today, 10:35 AM i60 KB

= LK o

= wrdaZ010_pekowsiy areview. paf Today, 103 ™ 300 KB

Pheiffer hierh. pef Today, 10:-31 AM 117 KB

Shide Mariz NROAZD10. paf Today, 1110 AM IE2 KE §

£
s p— gy -



N Y P e Y Ry “. R

—

Sdebar

Numencal S|mulat|ons of blnary black holes (BBH

with nearly extremal spins
Geoffrey Lovelace, Mark Scfieel, and Béla Szilagyi ~ D=

» Black holes may have (spin~1) via accretion
—BBH simulations predict waves, spacetime
» Initial data
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