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TDEs in Active Galaxies

e Though no physical process specifically forbids TDEs from occurring in AGN,
identification of TDEs in AGN galaxies is complicated by the possibility such
an event 1s due to AGN variability

* Finding and studying TDEs in AGN is crucial if we want to understand the
full range of disruption scenarios

* Wide-field untargeted surveys have led to the discovery of several luminous
nuclear transients that are not easily classified and which could be due to TDEs,
AGN activity, or supernovae
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No detection of X-ray emission to a limit
an order of magnitude below the archival
detection, yielding L, /L, >"700
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These properties are not
» easily explained by

supernovae or known
forms of AGN variability
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Key Spectral Properties

e 3-component (narrow,

intermediate, and broad
width) hydrogen Balmer
lines

Strong Fe Il emission
complexes

No significant evolution
with time

Spectra closely resemble
NLS1 galaxies while
being distinct from Type
[In SNe

In the NUV, we see
broad (~10,000 km/s)
blueshifted Mg II
absorption indicative of
an outflow
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PS16dtm as a TDE

The accretion of the stellar debris
provides a luminous flare which
excites the broad line region,

and at the same time,

provides material that obscures the
X-ray emitting region of the pre-
existing disk

Pre-disruption

X-ray emitting region

Post-disruption
Pre-existing

«~ Accretion Disk \y

Elliptical disk
formed by disruption

X-ray emitting region
(obscured)

Broad-line
region

Prediction: X-rays will reappear as the accretion rate decreases
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 TDEs in AGN galaxies may exhibit more efficient accretion due to interaction

with the pre-existing disk



Conclusions

e PS16dtm 1s a new member of a very small class of luminous nuclear
transients that occurred in AGN

e During the ~100 day plateau in the light curve, PS16dtm radiated at the
Eddington luminosity of the SMBH

« PS16dtm was not detected in the X-rays to a limit an order of magnitude
below an archival detection
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Conclusions

PS16dtm is a new member of a very small class of luminous nuclear
transients that occurred in AGN

During the ~100 day plateau in the light curve, PS16dtm radiated at the
Eddington luminosity of the SMBH

PS16dtm was not detected in the X-rays to a limit an order of magnitude
below an archival detection

— The UV/optical light curve behavior coupled with the disappearance of
the X-rays 1s not easily explained by supernovae or AGN variability

Its spectra closely resemble NLS1 galaxies and show evidence for
outflowing material

These properties strongly suggest that PS16dtm is a TDE in which the
accretion of the stellar debris excites the broad line region and provides
material that obscures the pre-existing X-ray emission

There 1s a hint that TDEs which occur in AGN may exhibit more efficient
accretion than TDEs which occur in inactive galaxies.

For more details, see Blanchard et al. 2017
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