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If this Galactic

AEI/MM/exozet/NASA/Henze.

Credit

Artist’s impression of eLISA satell
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NASA, ESA, the Hubble Heritage Peam (STScl/AURA)-ESA/Huble Collaboration and A.

Evans, K. Noll, & J. Westphal.

Stall?.
2 Loss Cone
Depletion

ye
/' Other Dynamical
' Processes Friction

GW
Orbit
Decay .

100
RADIUS, R [parsec]

agalnst the stellar background

Then the blnary,beglns its
hardening due to dynamical
friction until it becomes
iInefficient (hard binary).

Stellar loss-cone depletion by
3-body kicks implies stalling of
MBH binary at sub-parsec for a
spherical system.
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Binary-Disk inter
Without Gap |

Cuadra eta/2009

Escala etal 2005 Ricker & Taam 2011 Shi efal2012

Sandquist etal 2000

<1

Masset 2002

Bryden etal 1999 Masset 2002 Nelson & Papaloizou 2004 Kley etal 2000 Arr;lifage & Rice 2005
Fast Migration Slow Migration
| Efta 1:orbital T ~1000 1:orbital



Opening condition can be
computed by comparing the
timescales for closing and
opening a Gap. |

Escala etal 2005

~~~~~~

F= aQ,u,pGKq

Tidal process ( ~ 0.1-1) (Del valle & Escala 2012)
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Del Valle & Escala 2014
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criterion test

Gap
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Our simulations incl?ijaréi?" {ragaitnnts noniis Selias
diative ~ With difterent MBH

Two Milky-Way like  star formation, radiative
galaxies of the same cooling and heating due

mass (major merger). to supernova explosions
(Gadget-3, Springel etal 2005)

Geometry

ﬁ (Late accretion)

RETrograde 180 - = 19
POLar 71 90 —109

MBH X MRemnant
INClined 71 —-30 -—109

r<2kpc

(Early accretion)
Barnes
2002
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Binary forms
when aw. ~ 35 PC

L Conditions below 100 pc
| consistent with observations

e “' ' | ) - of ULIRGS (Downes & Solomon
e - | 1998; Ueda etal 2014)
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Evaluating the gap-opf;

Remnant
MBH = Mr<2kpc

MBH X MBulge

Even if SMBH accretion
occurs before they form a
bound binary — No Gap
formation — Fast shrinking
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Late accretion
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will be pushed away from the binary and the shrlnkmg W|II stall We 'derlve
and test a criterion to determine under which condition the binary will
evacuate a central cavity or not.

We use this criterion In

down to scales where the
emission of gravitational waves can drive efficiently the final coalescence.



