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GW Detections
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Our search: Accounting for

Phase-space Density
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Probability of occurence

Our search: Accounting for Non-Gaussian Noise

GW170817 original data
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Our search: Overall

Results

Hanford, bank BBH (0, 0) triggers in 02
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Hanford: Single-detector triggers in O1
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Our search: Of
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GW151226 |BBH 1| 9.74 |1135136350.585(120.0| 52.1 > 20000 — — 1°
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Our search: Of
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Our search: O2
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GW170121|BBH (3,0)| 2973  —0.3103 0.2470-153/1169069154.565(29.4 89.7| 2.8 x 10° > 30 > 0.99
GW170304 |BBH (4,0)| 4713 0.2795  0.57935 |1172680691.356|24.9 55.9 377 13.6 0.985
GW170727 |BBH (4,0)| 42%8  —0.1103 0.4379:1%11185152688.019(25.4 53.5 370 11.8 0.98
GW170425|BBH (4,0)| 47775  0.070: 0.5707% [1177134832.178|28.6 37.5 15 0.65 0.77
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Our search: O2
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Parameters of the New Events
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Parameters of the New
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GW151216
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Formation Scenarios for BBHs in the Literature

Field binaries (common envelope evolution)

Field binaries (chemically homogenous evolution)

Flield triple systems
Few body interactions in: GCs, open clusters

Few body interactions + tides in: NSCs, GCs
Binaries in AGN disks

Population Ill stars

Primordial black holes e 181119907



Formation Scenarios for

3

Field binaries (C.E) @& @&
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SHS In the Literature

Globular clusters & &

Open clusters @ @
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Primordial black holes & @&  Pop. lll stars v,

Q Abundant systems, with low merger efficiency

Q Known ingredients

Q Purely gravitational evolution to merger
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Parameter Distribution - caveats

- |solated binaries have high and aligned spins due to
tides”? Natal kicks, winds and BBH formation at large
merger times

R. O’Shaughnessy et. al. (2017), Kushnir et. al. (2016)

- Triples have randomly aligned spins®? Highly hierarchical
systems favor in-plane spins

Liu et. al., (2018), Antonini et. al. (2018), Liu et. al., (2019)

-ield binaries have no eccentricity in the LIGO band?
-ortuitous natal kicks can lead to eccentricity
—ldridge and Stanway (2016)
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Strong Lensing of GWSs

Wave optics
Geometrical optics h (f) = F(H)h(f)
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Dai et. al., (2016)

dr(2) = dr(z)//1t Takahashi (2004)



Strong Lensing
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Analysis of O1+2 events
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Parameter Space and Population Modeling

Peak Luminosity [MV]
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Taken from "Handbook of Pulsar Astronomy” by Lorimer & Kramer



‘f-fdot’ Diagram for GW Sources
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