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(Bloom et al. 2011,
. Burrows et al. 2011,
SWlft J1 644 Levan et al. 2011,
Zauderer et al. 2011)
Gamma and X-rays, radio
No optical

Non-thermal spectrum
Plateau in X-ray light curve
then (maybe) t°/3 decline

Additional event:

Swift J2058 (Cenko et al.
2012), Swift J1112 (Brown et
al. 2015)

PS1-10jh (Gezari et al. 2012)

UV / Optical
No X-rays

Hot blackibody (30,000K)
Smooth rise and fall light curve
~1%/8 decline

Additional events:
Arcavi et al. 2014, Holoien et
al, 2014, 2015
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(Bloom et al. 2011,
. Burrows et al. 2011,
SWlft J1 644 Levan et al. 2011,
Zauderer et al. 2011)
Gamma and X-rays, radio
No optical

Non-thermal spectrum
Plateau in X-ray light curve
then (maybe) t°/3 decline

Additional event:

Swift J2058 (Cenko et al.
2012), Swift J1112 (Brown et
al. 2015)

PS1-10jh (Gezari et al. 2012)

UV / Optical
No X-rays

Hot blackibody (30,000K)
Smooth rise and fall light curve
~1%/8 decline

Additional events:
Arcavi et al. 2014, Holoien et
al, 2014, 2015
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Why no hydrogen from the disrupted star?
Gezari et al. (2012)



The Palomar Transient Factory (PTF)

P48: DiscoveryEngine . .| P60.Photomstic Folowup

RP200:; Spectral Follovvu
;m

Since 2009 found ~2000 supermnovae and other transients
Expect to find ~13 TDEs per year (van Velzen et al. 2011)
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Can’t tell:
PTF10nuj (d=2.6)
PTF11glr (d=1.2)
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« No recurrent activity
e

« Qutburst spectra not like
AGN
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SDSS spectrum from Feb 2004 with Xinglong spectrum Mar 2009 shows
various fits broad features were transient

Wang et al. (2011)



Gezari+ 12

' PS1-10jh (-22d)
Arcavi+ 14
PTF09ge (-19d)
s | Wang+ 11
n -
c - SDSS J0748
O -
(@)
+
<
L
o)
i)
8 -
% ; _ Arcavi+ 14
- PTFo9djl (31d)
Arcavi+ 14

. PTF09axc (7d)

4000 4500 5000 5500 6000 6500 7000 7500
Rest Wavelength [Ang]




-—
e
©
-—
(2]
C
o
o
+

<
L
e
o
)
O
w

Vps1-10jh (-224)
PTF09g& (~19d)
SDSS J0748

ASASSN-14ae
PTFO9d;l (31d)

. PTF09axc (7d)

4000 4500 5000 5500 6000 6500 7000 7500
Rest Wavelength [Ang]

Gezari+ 12

Arcavi+ 14

Wang+ 11

Arcavi+ 14
Holoien+ 14

Arcavi+ 14

Arcavi+ 14



Gezari+ 12

V' PS1-10jh (-22d)
Arcavi+ 14
% PTF09g¢ (~19d)
g : Wang+ 11
w -
5 - SDSS J0748
9 : Arcavi+ 14
%K ASASSN-14ae Holoien+ 14
c;g 7 -
@ f _ Arcavi+ 14
- PTF09djl (31d)
Arcavi+ 14

| PTF09axc (7d)

van Velzen+ 11
- TDE2

4000 4500 5000 5500 6000 6500 7000 7500
Rest Wavelength [Ang]




"'PS1-10jh (-22d) Gezari+ 12

| Arcavi+ 14
| PTF09ge (-19d)
= : Wang+ 11
g ~ SDSS J0748
S : Holoien+ 15
+< - ASASSN-14li
E ; Arcavi+ 14
g  ASASS-1aze Holoien+ 14
n :
-~ PTFO9d]l (31d) Arcavi+ 14
Arcavi+ 14

\ PTF09axc (7d)

: van Velzen+ 11
- TDEZ2 M

4000 4500 5000 5500 6000 6500 7000 7500
Rest Wavelength [Ang]




.’ 1
J
\"-1""‘1:*»"(ﬁ'|' : !ﬁ W h\ﬂ“‘i*,r”‘t‘m A ~'4"i\h "Ji’f”i"’ '

S1-10jh (-22d)

"'.1‘#4%*" mwmmv,» R I R iy

: FTF||{]H|]J]|

# . ASASSN-150i
b | |
"“ﬂ*‘\"’“f' | "M‘W J gl g oA o1 A Pt

sDSsS 40748

ﬂ\m, wﬂw?'*hfh w\a'u»‘ sautdl rhvww’ e ?-“w“'_*w“‘rf,
.‘.\ f’fl rH

l‘ .A{U “’ ' IH lrl",uq‘hll" L| ‘[ Lﬁ” At :

mﬁrﬁm’mm“‘ﬁrmmw M %¢mem

: PTFO9djl (31d)
W ‘Www{
FTFIIH ¢ (7d)

i s

: TDEZ

5000 6000
Rest Wavelength [Ang]

Gezari+ 12

Arcavi+ 14

< Active now

Wang+ 11

Holoien+ 15

Arcavi+ 14
Holoien+ 14

Arcavi+ 14
Arcavi+ 14

van Velzen+ 11



<
S
Q
&)
+
»
=
(T
©
o
©
O
)]

_HMWMJ o |

Hosts of the events
coincident with the
center

:: :r I | . [ jl 'st
A e e

|
N P Y YAt o b o 'r "
M"‘WW |

~ E+A Galaxies

|
I I I I I I I I I I

5000 6000 7000 8000
Rest Wavelength [Ang]




] H3| [Hy [HB |Ho i ]
; WWW S
f Why post mergers?

Binary black holes?
Unigue stellar population”?
Disturbed central potential”?
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Event Mgy Lyeak Eio Tep (Q ~peak) Rpp (@ ~peak) Line Width Host Type
10° M, 10%3 erg s 1 10°! erg 10*K 10" cm 10°km s+

SDSS J0748 n/a n/a 10.0 £ 0.5 (He II) ?

PS-10jh 475 222 221 >3 2 0.6 5.4 £ 1.5 (He II -22d) E+A

PS-11af 8+2 8.5+0.2 0.41 +0.01 1.91 £ 0.08 0.95 No features ?

SDSS TDE2  35.52752%, 4.140.2 (g-band) ? 1.82100¢ 0.72 3.4+ 1.1 (Ha) E+A
PTF09ge 5.65700% 5.7 n/a 2.197553 0.597015 10.1 £ 0.7 (He 1T -19d) E+A
PTF09axc 2.697008 1.9 n/a 1.197592 11475733 11.94+ 0.2 (Ha 7d) E+A
PTF09djl 357 506 12.2 n/a 2.6770% 0.58051 6.5+ 0.4 (Ha 2-62d) E+A
ASASSN-14ae  2.457.3) 8.2+0.5 0.17 2.2+0.1 0.7+.0.03 3.6 £0.2 (Ha) E+A

But from accretion expect  Lpeas~10%7 (Mprg) >/? ergs™!

But 0.1Mgc?® ~ 10° erg

But from accretion expect T.;~10°K (reprocessing material?)
But Rr~7-102R, V2 M5 <M Y? em (reprocessing material?)

But at Ry v~4-10* M/ o kms™



This is Not What We Expected TDEs to Look Like

Event

SDSS J07
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But from accretion ex
But Rp~7-1012R; Y3
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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

PTF09axc Host
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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?
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« Monitoring past events for second flare:
Swift monthly visits 1 year after ASASSN-14ae
« Monitoring x-rays from PTFOQaxc

* More events, densely sampled:
o Discovery: IPTF, LSQ, PSST, ASAS-SN, Ga|a OGLE
» Classification: LCOGT, PESSTO
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« Monitoring past events for second flare:
o Swift monthly visits 1 year after ASASSN-14ae
« Monitoring x-rays from PTFOQaxc

* More events, densely sampled:
o Discovery: IPTF, LSQ, PSST, ASAS-SN, Ga|a OGLE
» Classification: LCOGT, PESSTO |
» Followup: LCOGT, Keck (optical)
Swift + VLA (X-ray, UV, radio)




« Monitoring past events for second flare:
o Swift monthly visits 1 year after ASASSN-14ae
« Monitoring x-rays from PTFOQaxc

* More events, densely sampled:
o Discovery: IPTF, LSQ, PSST, ASAS-SN, Gaia, OGLE

» Classification: LCOGT, PESSTO

» Followup: LCOGT, Keck (optical)
Swift + VLA (X-ray, UV, radio)

o Monitor E+A Galaxies: SEATIDE




Key Results:

« Find three new TDE candidates in PTEF and identify a
continuum of H/He-rich spectral classes

* Most TDE candidates are in possible post-merger hosts

Future Observations:

* More and more events are tumning up (now that we know what
to look for).

» Dedicated Swift, VLA, LCOGT time, PESSTO also on board

New Questions:

* Are we seeing circularization or reprocessed accretion”

* What is the physical explanation for the spectral diversity and
ine profiles?

» \Why the preference for post-merger hosts?
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