THE MM VIEW OF TDEs:
NEW CONSTRAINTS ON JETS, OUTFLOWS, AND
SUPERMASSIVE BLACK HOLE ACCRETION _

. e '."'_NRAIO/AUI/‘N'SF/NASA
Kate D. Alexander
NASA Einstein Postdoctoral Fellow, Northwestern University
August 6, 2019



Jets & outflows probe Cosmic Extremes

* Radio TDEs reveal jet/outflow
evolution from birth to death

* Open gquestions:

— How exactly do relativistic jets and
outflows form? What physical
conditions are required?

— What is the jet structure?

— What do the environments around

(recently) quiescent supermassive -~y
black holes look like?

— How do TDEs fit into the broader
picture of SMBH accretion and e
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Outflows Generate Synchrotron Emission
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Luminosity (erg/s)
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 TDEs peak brighter
and faster at higher
frequencies
— To probe the highest

densities, we must
observe in the mm

— Lower background
emission from other
processes in the host

galaxy (e.g. star
formation, AGN)

e But until recently,
mm facilities lacked
the sensitivity +
resolution...

Flux Density [mJy]

Eftekhari et al. (2018)

10% —

e 22 GHz
Lol o 6GHz
e 1.5 GHz
1000 o7 LT R e T
10!
VLA
T
.3 “\
o mgVLA(ITGHz)
1072 10! 10° 10! 107
Time [yr]




ALMA: A TDE Outflow Machine

* For the past9
months, we have
been targeting new
TDEs with ALMA
(PI: Alexander)

— Recently reapproved
for Cycle 7




Population studies: TDE Energetics
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Summary

 ALMA is an ideal facility to study the faintest
outflows yet seen in TDEs

— First results from our Cycle 6 program coming soon
(Alexander et al. 2019 in prep)

— Within the next few years, we will know what
fraction of TDEs produce low-energy outflows



