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What can Kepler and
K2 teach us about...

..Strong

gravity?  high energy
astrophysics?

..relativity?



Active Galactic Nuclei

Variability is a unique probe of accretion disks around
supermassive black holes.

e

' KIC 6932990

Steeper slopes than ground-
based:
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Characteristic timescales that
scale with black hole mass: a

log v (Hz)

Mushotzky+ 2011, Wehrle+ 2013, Edelson+ 2014,
Kasliwal+ 2015, Smith+ 2018a




Active Galactic Nuclei

Accreting central supermassive black holes occurring

sensitive probes of strong
gravity within a few
gravitational radii (~few AU) of
the black hole.

in ~10% of galaxies

Smith et al. (2018b)

AGN

Intermediate Mass BHs
TDE

Stellar Mass BHs

KIC 9650712



An AGN in which the optical emission (and variability)
comes from the relativistic jet.

The Kepler Blazar W2R 1926+42

-Oscillations consistent with

2
B
2]
)
e
)
o
(&)

-Flare asymmetries indicating
possible

Time (days)

Edelson et al. (2013), Mohan et al. (2015), Li et al. (2018)



New ways to detect
weak or small AGN

Kepler /| K2 precision allows
detection of AGN at 103 L /
LEdd, a .

In the future, this may allow
detection of accreting | K : E
intermediate mass black holes 1200 1240 1260
in dwarfs —

Shaya et al. (2015)



Supernovae

Powerful explosions at the deaths of massive stars,
also really important cosmic distance indicators.
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Two-component rise has
information on companion,
progenitor, acceleration
mechanisms...

8145 8150 8155 8160 8165 8170 8175 8180
Could dispel degeneracies JD - 2,450,000.0

affecting Shappee et al. (2018)
(also Dimitriadis et al. 2018, Garnavich et al. 2016,
Olling et al. 2015...)




Larger questions!

Do objects with jets have
different types of disks?

Formation of extragalactic jets
from black hole accretion disk

Extragalactic
jet
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Larger questions!

Big Bang .
. Direct Collapse . Death of Massw&

200 Myr PN ® o Stars °

500 Myr % . . Track the growth of ‘ .

black holes and

halos ‘
. @ Most halos are seeded but

seeds are ~ |00 solar masses
Halos grow
via merging.

. Some black holes are

ejected by gravitational
wave radiation.

| Gyr Few halos are seeded, but seeds
are ~|0* solar masses

Black holes grow
via accretion and

merging.

. e
Today virtually all >10'° solar mass - n
n galaxies contain supermassive
13.6 Gyr black holes ~90% of ~10° solar mass
olar mass

~50% of ~10° s galaxies contain ~10* solar

galaxies contain >105 solar mass black holes
mass black holes e

Greene 2012
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Thank you!



