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(Giannios & Metzger 2011)

• Production of
relativistic jet
• Significant

deceleration due to
interaction with
surroundings
• Synchrotron

radiation powers the
transient
• Timescale of ∼ years
• Non-thermal

emission from TDE
probes physics of jet
formation

Radio transients from TDEs
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(Zauderer+2011)
Discovery of a radio transient and mm- properties interpreted
as being due to a relativistic outflow. Unresolved observations!

The unusual γ − ray transient Swift J1644+57
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Mattila+2005, IAU Circ. 8477

• A systematic near-IR search for nuclear SNe in SB gals
• Discovery of a nuclear outburst in the near-IR in Jan 2005
• Only detected in the IR at that time

IR discovery of a transient in Arp299-B1
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• Luminous Infrared Galaxy (LIRG)[log(L/L�) = 11.7]
• Nearby (D = 45 Mpc)

The galaxy merger Arp299
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(Pérez-Torres+2009) (Ulvestad 2009)

• SFR ' (150 - 200) M� yr−1

• CCSN rate ∼ 2 yr−1

Arp299: A prolific SN factory
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AGN in B1

• Strongly obscured (NH ∼ 3× 1024 cm−2); AV >∼ 460 mag
• AGN torus viewed almost edge-on
• MSMBH(B1) ≈ 2× 107 M�

• Event unrelated to the SMBH (e.g., supernova or GRB)
• Event related to the SMBH (e.g., AGN flare or TDE)

The AGN in B1 and its transient
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• Near- to mid-IR SED
described by single
blackody function

near-IR properties of Arp299B-AT1
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• Expansion from
∼0.04 to ∼0.13 pc
• Source cools from
∼1050 to ∼750 K
• Extremely energetic:

Erad
>∼ 1.5× 1052 erg

near-IR properties of Arp299B-AT1

11/23 Miguel Pérez-Torres A dust-enshrouded TDE in a galaxy merger



• AO near-IR imaging with 0.1" angular resolution
• AO imaging compared with pre-explosion HST imaging
• Outburst coincident with IR nucleus within 0.030"
• Position stable in all AO epochs (2007-2012)

Transient connected to the SMBH at the centre of B1?

IR nuclear location from Adaptive Optics
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• VLBI observations showed the appearance of a new source
• milliarcsecond accuracy; near-IR position coincident⇒

Transient connected to the SMBH in B1! (initially taken as a
nuclear SN; Ulvestad 2009)

The radio counterpart of Arp299B-AT1
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• European VLBI Network obs-ns with ∼mas resolution
• VLBI obs-ns rule out either a SN, or a GRB, origin

An expanding radio jet unveiled by the EVN
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• Evidence for Polar dust in the surroundings of the AGN
• Radiative transfer models for both AGN and starbursts
• Covering factor of dust: fcov = 23%− 78%
• Huge radiated energy: Erad ' (2.0− 6.5)× 1052 erg

Infra-red SED modelling
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• TDE: radio transient expected, including relativistic jet
• Light curves well reproduced by TDE-driven jet
• EK ∼ 2× 1051 erg
• nnuclear ∼ 4× 104 cm−3

• Jet initially relativistic (v ' 0.997 c), but soon decelerates.

Radio light curve modelling of Arp299B-AT1
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• From point-like in 2005 to jet-like by 2011
• Average apparent speed, βapp = 0.25± 0.03
• Jets are common in AGN; but also expected in TDEs

The radio jet of Arp299B-AT1
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Jet viewing angle, θ ' 25◦ − 35◦

⇒ A TDE-launched radio jet!!

VLBI obs-ns rule out a normal AGN jet



A TDE-launched jet unveiled by the EVN
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Summary

• First ever resolved TDE radio jet
• Extremely luminous (Erad

>∼ 1.5× 1052 erg)
• Disruption of a star with 2 <∼ M/M� <∼ 6.5
• Efficient reprocessing: X-rays to UV-optical (dense gas),

and to IR (dust)

Outlook
• Dust reprocessing may explain the difference betw/ theo

predictions and observed luminosities of TDEs.
• AT1-like TDEs not detectable by OPT/UV/X-rays
⇒ IR and radio to the rescue
• Tip of the iceberg of a hidden TDE population?

Could be much more numerous at high-z
• Radiative feedback might be significant
⇒ Important for modelling AGN-SF feedback in galaxies



A luminous, dust-enshrouded TDE jet in a
galaxy merger
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