Continuous Spectral Classes of

[idal Disruption events
and [heir Preference for e+A Galaxies

ar (“ya-eer) Arcav
RO L el
University of Calfornia, santa Barara



SNe la
(Lietal 2011)

SLSNe
(Gal-Yam 2013)

)
c
()
>

L

Y
o
o

Z

I __-IIII-_ .
-16 -18 20 22 -24

Peak Absolute Magnitude




SNe la
(Lietal 2011)

J

-
o

)
c
()
>

L

Y
o
o

Z

FOLir?d N F;T . SLSNe
(not la, not lin) - (Gal-Yam 2013)

L.
22 -24

-16 -18 -20 -
Peak Absolute Magnitude




SNe la
(Lietal 2011)

FOLir?d N F;T . SLSNe
(not la, not lin) - (Gal-Yam 2013)

L.
22 -24

-16 -18 -20 -
Peak Absolute Magnitude
A

I 1
Mini superluminous supernovag”

)
c
()
>

L

Y
o
o

Z




SNe la

(Lietal 2011)
5
2 Z
E Found in PTF [ SLSNe
S (not la, not lIn) (Gal-Yam 2013)

L.
22 -24

-16 -18 -20 -
Peak Absolute Magnitude
|

I 1
Mini superluminous supernovag”
Macroluminous supernovag”?




SNe la

(Lietal 2011)
% <
2 Z
E o Found in PTF [ SLSNe
S (not la, not lIn) (Gal-Yam 2013)

/

20

-16 -18 .22 -24
Peak Absolute Magnitude
I A 1
Mini superluminous supernovag”
Macroluminous supernovag”?

Superluminous macronovae”




SNe la

(Lietal 2011)
% <
2 Z
E o Found in PTF [ SLSNe
S (not la, not lIn) (Gal-Yam 2013)

/

20

-16 -18 .22 -24
Peak Absolute Magnitude
I A 1
Mini superluminous supernovag”
Macroluminous supermnovae” TDES?

Superluminous macronovae”










TDEs: important scales




TDEs:

important scales

N

S~a -






Rr 2 Rs for Mpy S 10°Mg - R Mq (Newtonian)






TDEs: Rare, and not sure what they should look like

Hills (1975) — A star could be disrupted by a central BH.
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Hills (1975) — A star could be disrupted by a central BH.

Rees (1988), Evans & Kochanek (1989) — Half of the material
IS bound, half unbound, expect emission as the bound material
falls back to the BH as

Donley et al. (2002), Wang & Merritt (2004), Kesden (2012)
— Rate Is .

Strubbe & Quataert (2009) — Seeing emission processed by

the fan of outflowing material.
Guillochon et al. (2014) — Seeing emission from infalling

material, outflowing material is physically thin.



ROSAT (X-Rays) — 5 candidate events (Donley et al. 2002).

XMM-Newton (X-Rays) — 5 more candidates (Esqugj et al.
2007).

SDSS (optical) — 2 candidates in Stripe 82 (van Velzen et al
20711).

Swift (y-Rays detection + X-Ray followup) — 2 candidates
(Burrows et al 2011, Cenko et al 2012).

GALEX (UV) + CFHT (optical) + PS1 (optical) — another
candidate (~year cadence light curve; Gezari et al. 2000), and
recently PS1-10jh (Gezari et al. 2012).
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... SW 1644+57 initially displayed none of the theoretically
anticipated (nor previously observed) TDF characteristics ...”

Zauderer et al. (2011), Bloom et al. (2011)
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Q1: Are they in the centers of
their hosts”?

Q2: If so, are they AGN?

Q3: If not AGN, are they similar
to other TDE candidates”

Q4: Can we learn anything
new from them??
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« No recurrent activity
e

« Qutburst spectra not like
AGN
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Lo 3_10kev = 7.13f:13?d%2 x 10*° erg s !

This is also the only PTF TDE candidate with host [O |ll]
emission:

L[OIII] =24 +0.3 X 1039 erg S_1
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Are the x-rays from an
Are the x-rays from an AGN? accreting binary?

Colbert (mass)
-- Linear fit (slope=1.81+0.27)
Absorption-dominated galaxies

PTFO9axc

10.5 1 11.5
Log (Stellar Mass, Solar Units)

Heckman et al. (2005), nearby AGNs Hornschemeier et al. (2005), non-AGNS




Are the x-rays from an
Are the x-rays from an AGN? accreting binary?

—~
)]
=)

<
o~

«
g
3

N
2
~
j=71]
o
[

=
|
o
—
s
e

4000 5000 6000 7000 8000 9000 €S
Wavelength (Angstroms)

PTFO9axc

10.5 1 11.5
Log (Stellar Mass, Solar Units)

Heckman et al. (2005), nearby AGNs Hornschemeier et al. (2005), non-AGNS



 Candidates in the center of their hosts ("nuclear’)
« Coherent light curve

« Not in AGN catalogues



Observations:

* Three new optical TDE candidates from PTF

* One is He-rich like PS1-10jh, two are H-rich counterparts
» New TDE candidate from ASASSN shows both He and H

Key Results:
* Together with SDSS JO748, find a continuous spectral class
« Most/all are in rare E+A hosts

New Questions:
« \What is the physical explanation for the spectral diversity”?
» \Why the preference for E+A hosts?
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Q4: Can we learn anything new?

A4: The emerging classes and their properties
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Keplerian velocity for bound material at the tidal radius:
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Only two TDE candidates
ever detected in radio —
both from Swift,

Seven more candidates
Not detected.
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