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On black hole sPectroscoPg
using Binarg black hole ringclown

— Swetha L’)hagwat

This is a work done in collaboration with Xisco Jimenez Forteza,
Paolo Pani and Valeria Ferrari
Based on some work in progress and ArXiv: :1910.08708
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On the Ring&own overtones, black hole

spectroscopg, no-hair theorem tests

Ringclown Waveform h = ZlmnAlmn 2

Overtones j / Angular modes

T]"IC Quasi~normal~mocle sPectrum:

unique to the mass ancl sPin 01C the BH

Overtones have been know to be important in RD mocleling for
a long time but theg have onlg recentlg been considered for BH

spectroscopg
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Amplitucle for overtones

Amplitude ratio between n=0 and n= Our fit values matches that
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tone as a function of mass ratio q Presentecl in Matt et al. for a
| when fit from the Peak of the q=1.2 system (for first 7 tones)
: waveform SXS:0305
| An Dn

0.978518| -2.11289
4.29435 | 1.38519
11.6503 | 0.128732
23.6475 | 2.24624
34.0133 [-0.0202084
30.4153 | 0.963395
14.8093 | -0.797055
3.03776 | -2.64276
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’:"‘; Although reProducible the amPIitucles dor’t look stable!
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resl:)ect to start time

°o e e e e of the fit for a 2-tone §
to/M v RD | f: .
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Do we rea”g need NMs to rel:)rocluce these
ﬁts‘?

No, so Iong as we have

the ?requencg of n=0 R
mode, we can model RD  ¢.010

accurately with up to 2%  0.001

error in the tone’s 2 40
?requencg 10-5
10~
10_7;“\““\“““““““
-20 -10 0 10 20
to/M

2% error in ‘FT’CC]UCHC!CS IS comparable to tl‘lC FT‘CC]U@HCﬂ SCPBF&UOI’]

r'

between the Frequencg of the subdominant tone and the dominant mode ;
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Modes versus tones for resolvabilitg

Using Ragleiglﬁ resolvabilitg condition

(0.3, 5, 8 10,12 15M -
(black to orange)
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Conclusion

Overtones are valuable to Pemcorm spectroscopg especiaug for

near equal mass BHBH sgstems.

However, both the ana|95i5 and interl:)retation of BBH RD

SPCCtI"OSCOPg USiﬂg overtones SI"IOUICI ]DC ClOﬂC VCTH CBI"CFUHH.

Overtones need about an order of magnitucle higl’xer SNR to

a”ow ]COF resolvabilitg OF FYCC]UCﬂCiCS COmPBFCCl to angular mocles.

We are Currentlg investigatinga detailed ComParison on modes

versus overtones for ditferent Parameter space of BBH sgstems.
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