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{ TABLE 1. Summary of the parameters that characterise GW150914. For model parameters we report the median value as well as T,

i

' the range of the symmetric 90% credible interval [86]; where useful, we also quote 90% credible bounds. For the logarithm of the
£ Bayes factor for a signal compared to Gaussian noise we report the mean and its 90% standard error from 4 parallel runs with a nested

¥ sampling algorithm [45]. The source redshift and source-frame masses assume standard cosmology [87]. The spin-aligned EOBNR ]
¢ and precessing IMRPhenom waveform models are described in the text. Results for the effective precession spin parameter xp used in 3
 the IMRPhenom model are not shown as we effectively recover the prior; we constrain xp < 0.81 at 90% probability, see left panel of
Figure 5. The Overall results are computed by averaging the posteriors for the two models. For the Overall results we quote both the
§ 90% credible interval or bound and an estimate for the 90% range of systematic error on this determined from the variance between {
(. waveform models.

EOBNR IMRPhenom Overall

. Detector-frame total mass M /M 70.375-3 70.7+3-8 70.5+4-60-9

i Detector-frame chirp mass M /M,

+2.1+0.4
30.3 —-1.94+0.4
5.6x0.9

Detector-frame primary mass m1 /Mg . _":" 38. 8+4 140.3

Detector-frame secondary mass mo /Mg,

+4.2+0.1
3L.6 —4.910.6

 Detector-frame final mass Mf/Mo » | 7.1 7 4T _ 67.3190508

,‘ Source-frame total mass M Souree /Me : _.-: 0_3’ 64 8+§ gi(l) r
source . . 4+2.1+0.4
i Source-frame chirp mass M /Mg 91T 91 27971 7x0.2

. Source-frame secondary mass m5°""°¢ /Mg

Source-frame primary mass mj°" /Mg . _'.j . _.-: 35. 7+§ gié (11

+3.840.2
29.17% 43035

 Source-fame ﬁnal mass MS°“r°e/M\3 024 0_3’ 61. 8+§ figi

] Mass ratio q ) '_ . Z T 0.2140.03

) Dimensionless primary spin magnitude a;

~+0.174+0.01 3

‘ +0.48+0.04
0 31 —0.2840.01
0.48+0.07

Dimensionless secondary spin magnitude as STy 397 :" 0. 46+0 424001

0. 67+0 .05+0.00

Final spm af 0.0740.03

Lummosny dlstance DL/Mpc S 440750 4107 9050

I Source redshift z 083"y 093"y 0. 088+8 83%;8 883 “
. Upper bound on primary spin magnitude a; . . 0.69 + 0.05

¢ Upper bound on secondary spin magnitude as : : 0.88 £0.10
Lower bound on mass ratio ¢ . . 0.65 + 0.03

¢ Log Bayes factor In B, /n 288.7 £ 0.2 290.1 £0.2
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Blas, Ivanov, Sawicki, Sibiryakov, arXiv:1602.04188
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Neutron Star werqger

“Neutron stars are compact stars (radius ~10 km). They can
result from the gravitational collapse of a massive star.
Neutron stars are composed almost entirely of neutrons.
They are supported against further collapse by quantum
degeneracy pressure due to the phenomenon described by
the Pauli exclusion principle.”




On the existence of a gap







Neubrown skar binaries
waveform

Ruffert, Janka
astro- ph/0106229
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Bosown skars

Axions, axion-like particles, moduli, fLak
directions....

~ermiton skars
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Boson star

~ Boson stars  [repulsive self—interactions}
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Bosown star binaries
waveform
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Boson skar binaries
waveform
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T High—end Z, MR PhenomC

Q;Mgdowm Fkase
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MFE* = 2.5 My, rapid SN explosion, A = Nanjing [119],
Standard standard NS kick o = 265 km s™, reduced BH natal kick,
HG CE donor not allowed

| Optimistic CE | HG CE donor allowed |

| Delayed SN | Delayed model for supernova explosions |

| High BH kicks | Full natal kick for BH ]

Further reading:

“Double compact objects I,11,I11", Dominik
ek al.

[arXiv:1202.4901]

[arXiv:130%.184-6]

[arXiv:1408.7016]
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- See wore aob: h&&p://www.i.igo.org/sai,emie.phFa

Humans have mainly relied on different forms of Light
to observe the Universe. Today, we are o the edge of
a new frontier in astronomy: GW astronomy,

Gravitational waves carry information on the motions
of objects i the Universe. Since the Universe was
transparent to gravity moments after the Big Bang and
long before Light, Gis will allow us to observe further
back inko the history of the Universe than ever before.

Most importantly, GWs hold the potential of the
unkiown, Every tLime humans have opemed new “ejas" on
the Universe, we have discovered something unexpected

that revolubtionized how we saw bhe universe and our
ptace within iE.



