Scroll to
zoom In...

SEARCHING FOR/~ !
ECCENTRICITY

PAUL LASKY
ERIC THRANE

ISOLATED MERGERS

FORMATION
Stellar binaries evolve into black
hole binaries.

DYNAMICAL MERGERS
FORMATION

Black holes form bound pairs
during interactions in star clusters.

MERGE MECHANISM MERGE MECHANISM
Binaries tighten & merge due to Bn.ludrh-nbm-pnhmgh
the emission of |
waves. grnlud Imlmhlen.
BINARY PROPERTIES mm
Total mass below ~ 80M Total mass can be >

Spins i muplullydh!hmdl 1

S hhnry ngular
mom-mn

mldg
gligible at 10Hz

ﬂem a wﬂ“’hﬂn.d F—

..,....,.,,*
. R
|

..:"..'L.. 7\ \' Q

expect ~ 5% of globular
N || cluster mergers to have
e20.1at 10Hz

o

GW170729
GW170809
GW170814

+ | Gw170818

mWH -_"‘—"M e 2013, denks 2016 Knkows2010, h'f'-,“:'mm

wﬂ“"‘m e 2015 Coo1 2017
._":" n——'—mam oce e

..M' 6, Vitale+ 2017, Zewins 2017, Fishibach+201 Mm'




SEARCHING FOR M8
ECCENTRICITY ¢ gpseene

quick quasi-circular waveform
model

SOBEL ROMERO-SHAW o every sampl, v iverse o] < e

transform sampling from 1D
likelihood over eccentricity to
generate eccentricity value

PAUL LASKY
-RIC THRANE

likelihood

eccentricity

Reweight initial posteriors using

©—E—0

BACKGROUND Thhood o e
likelihood eccentricity-
: inalised
% Binary black holes are thought to form primarily via z‘;‘;f:f,'c'ﬁ ﬂ:ﬁ:x:e
two channels: isolated and dynamical. QUASI-CIRCULAR L{d19)
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The formation channel of a binary can be encoded in
its masses, spins, and eccentricity. These properties
are imprinted on its gravitational wave signal.

% Binary properties are measured by comparing signals
to thousands of templates. Eccentricity is hard to ECCENTRIC

measure, because eccentric templates are slow to A4
generate. &ow’
% We use likelihood reweighting to measure the binary
\ eccentricity of ten events from the first Gravitational
\_  Wave Transient Catalogue of LIGO and Virgo.
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hole binaries.
MERGE MECHANISM

the emission of gravitational
waves.

BINARY PROPERTIES
Total mass below ~ 80Mo

| momentum vector
Eecemricity negligible at 10Hz

Stellar binaries evolve into black

Binaries tighten & merge due to

Spins aligned with binary angular
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FORMATION

Black holes form bound pairs
during interactions in star clusters.
MERGE MECHANISM

Binaries driven to merge through
dynamical interactions &
gravitational wave emission.
BINARY PROPERTIES

Total mass can be > 80Mo

Spins isotropically distributed &
misaligned
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