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Outlook

e Prolog - what powers TDESs?

e Equipartition 101

e Relativistic Equipartition

« Off-Axis Equipartition

« TDEs’ late radio flares

 Are TDE sources of UHECRs?



What Powers TDEs? T‘

The “classical” picture

max escape
mean binding _ szpeed~10 kms
energy~10\c

X

=> RO ~ 1000 rg
to ~ 1 month

=> Rt~ 10-30 g
From: Rees 1988
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What Powers TDEs? ‘

A small disk forms around R;

~ ¢ [he returning

» Accretion of ~Mo (bound) stream

=> £~10°3erg
* Disk at Rt (~10-30 rg) _* A compact disk of
=> [~0.1keV size ~ the tidal

=> v ~> 50,000 km/sec radius, Ri~25 Rgq




The inverse energy crisis in optical TDEs

Expected Observed
X-rays UV-optical
T ~ 500,000 K T ~ 50,000 K
R~10rg R ~ 500 rg

v > 50000 km/sec " v ~ 5000 km/sec

E ~ 1058 erg @) E ~ 105! erg

From TP et al., 2015
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From Van Velzen et al, 2022
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What Powers TDEs?

Energy Dissipation at outer shocks

t/to = 0.442
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Equipartition 101

F

Ey+E,= (B*/87)R’> + N,m %y

E =

Self - Absorbed Synchrotron



Equipartition 101
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Relativistic Equipartition

E=E,+E, =[(BIN?*/87|R° + TN,m c*y

t = R/2cT
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Relativistic Equipartition
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Off-Axis

S

Which viewing angle is more likely?
Recall that the event is detected in optical!
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Off-Axis Equipartition
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TDEs' Delayed Radio Flare
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TDE AT2018hyz - an off-axis jet?

- .

A prediction of the
off-axis solution
( much faster than
“regular” on-axis jet)
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UHECRs from TDEs?

The Hillas criteria for acceleration
of UHECRs to energy E
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Different TDEs
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TDEs in AGNs
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Some Conclusions and questions

» Off-axis relativistic equipartition analysis reveals a new phase space of solutions that were disregarded
before.

o If I' is not too large the off-axis solutions are energetically possible.
e F,817/y determines whether the off-axis solutions are allowed.

| ate TDE radio flares may arise from off-axis jets when the jet come into sight.

e Off-axis jets must be more common.
 |f TDE jets are common then TDEs could be the source of UHECRs
 Open question
 What powers optical TDES?
* Are jetted TDEs special? How and Why? A speculations - circularized TDEs or TDEs in AGNs

* What is the source of B field needed for BZ of TDE jets?

* How common are jetted TDEs?
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 Are TDEs a major source of UHECRs?



