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Conclusions

* Most binaries in AGN form via dissipative gas capture

* Most LIGO events probably not from AGN disks, but
properties of some recent events naturally expected:

1. Unequal mass v
- different generations
2. High mass v
- 2g+ and accretion
3. High spin v
- due to prior merger
4. Misalighed spin
- scattering with 3@ body
5. Eccentricity v
- scattering with 3@ body
with GW:s (if coplanar)
- GW capture in inner region
(if rapid migration to <10 pc)
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Three recent outliers

GW190412:
1. Unequal mass: M,=30 M, M,=8 M, = q=0.25
2. High primary spin: X,= 0.44
3. Spin misaligned: X,= 0.31

GW190521:
1. Large masses: M,;=85 Mg, M,=66 M
2. Highspins: X=X,=0.7
3. Spin misaligned: X,= 0.7, .= 0.08
4. Significant eccentricity: e > 0.1 or e~0.7

GW190814:
1. Unequal mass: M,=23 M, M,=26 M, - q=0.11
[2. Low primary spin: }X,<0.07]
[ 3. Low effective spin: X.~0 ]
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“1D” N-body simulation
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“1D” N-body simulation

track individual black holes (single + binary)
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binary separation
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What’s special/robust about this channel?

Role of SMBH and gas disk

Capture BHs into disk (disk)
“compress” 3D to 2D > higher interaction rate

Help form binaries (disk)
most binaries form via gas capture

Deliver BHs to inner regions by migration (disk)
higher interaction rate in gaps or traps

Retain recoiling BHs (SMBH)
naturally allow multiple (n >1) merger generations

Drive up and align spins, drive eccentricity (disk)
[overwhelmed by scattering]
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GW190521

eccentricity?

fiducial model (3D) coplanar scattering (2D)*

1 All

—1 Non GWC
1 GWCinSS
1 GWCin BS

O(10%) have e>0.03 O(80%) have e>0.03
5% e>0.9 50% e>0.9

*or: GW capture enhanced by low ng,, or high vel.disp.




GW190412 and GW190814
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The End




