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Outline

o WD tidal disruption
¢ High energy signatures

¢ Optical counterparts

¢ From detectability to identification

This talk builds on the work of: (Rosswog-+ 2008,2009), (Clausen+ 2011),
(Haas+ 2012), (Scherbakov+ 2013), (Cheng+ 2013,2014), (Jonker+2013)
... and yesterday’s talk by Thomas Wevers



Tidal disruption of stars by massive black holes




From fallback to accretion flare

ejected

Tidal debris tail
falls back at rate

M

After returning to pericenter,

material circularizes at ~2r
BH-bound and accretes viscously.

simulation: J. Guillochon



Tidal disruption of stars by massive black holes
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High energy disruption signatures

These highly super-Edd. accretion
flows can launch relativistic
outflows which greatly outshine
thermal accretion-disk emission
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High energy disruption signatures

observer along the jet axis:
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High energy disruption & detection rates

(Given extrapolation of Mbh-sigma relaition...)
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High energy disruption & detection rates
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High energy disruption & detection rates

Detection with Swift
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Optical counterpart: thermonuclear transient

Hydrodynamics of WD compression
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Optical counterpart: thermonuclear transient

Ignition
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Optical counterpart: thermonuclear transient

Ignition
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Optical counterpart: thermonuclear transient

optical
Spectra & Doppler shifts: observer near orbital plane LIi\/HN
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Optical detection with ZTF or LSST

ZTF [mthreshZZO.S] ~ 0.5 yr -1
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The challenge of identification
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Co-detection of beamed and thermonuclear transients

Jet + supernova with fbeam.:O.l.,
LSST + Swift-like

~ 30 fMBH yr -1

detection or non-detection can
constrain the MBH population &
surrounding star cluster properties

nebular emission e.g. [OIII] t~100d
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Conclusions

» WD tidal disruption: an avenue to
select IMBH-transients

» High energy signatures: jets & beamed

emission from super-Edd feeding

© Optical counterparts: thermonuclear
Detections or non-detections constrain

the occurrence of MBHs <10° msun
surrounded by dense stellar clusters.

transients in deep encounters

o Multi-wavelength detections as an

avenue to firmly identify transients Thank YOU!



