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Owut-line

s Detect-ion of tidal disruption events
In X-rays using XmMm-Newton slew data

» Determination of properties close to the outburst
= Do they agree with previous candidates?

= FVolut-ion of the events - X-ray and optical fFollow-up

" Do post-outburst optical spectra show any evidence of the
disruption event?

" (5 the X-ray luminosity fzodowinj the expected behaviour +/° law?
" |5 the observed variability an isolated or recurrent event?

= Properties of the candidates (eg. mg,, released enerqy,
accreted mass)

s Tidal disruption rate



The XMM-Newton Slew
Survey Source C@f@wjue

" Shallow survey of the 5/<¥ f@/@g advanfaeyj of the time
Spent manolilVring the telescope’ - intermediate position
between pencil-beam looks and dedicated all-sky surveys.

m Cross—correlation with the RASS - scientific validation of
the slew C@f@wﬂue.

"5 highly variable sowrces previously classified as  non
active galaxies:
- variability Factors From 20 to 9o
- S0ft X-ray spectra
- Soft X-ray luminosit-ies From 10%2-10%* erg 5t



Candidate select-ion

" X-ray and optical Follow wup observations of all s of them.
" Three were discarded as TDE

- Strong optical emission lines

- luminosit Yy decline not- compatible with TDE

- we are investigating them in the context of AGN out-bursts
" Two jood candidates - this talk!

- 5DSS J1323 and NGC 3599 with variability factors of
83 and 88 (~15o0 U119 KOSAT pomfmy) rejpecfﬂ/e(y
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5D55 J1323: X-rays

Follow-up

= XM M-Newton slew: no photons >2 fev

« XMM-Newton ToO (4.5 [5)

« Bbody (kT=620v) + Powerlaw (T =1,4)
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NGC 3599 Optical data

B 2 = o0,0028
= NVELG - Seyfert/LINER

Fost-outburst

pe T N T T T T T T T T T
~ 28 oy O DRI
~ o o =83 S F 8D =™
5 T2 3 gIo 8 BBE8GL
sooop =GP F T e TSRS s
\ oo [ Lo ! neoon T
I (N I | I I [ o
I oo I iy i f " I g
[ oo 7 -
2000 | . [Nt | ] Y T, 2000
I 1 | [ I 2
I 1l [ L ~ S
I bl [ nto 's - 2. 2
| I = B= 8
I [ I 1 It ~ RS, ==
1000 | I [ I w4 3 1000 =1 gT =
| I | I ol | “| I [ Q g I
| | I [ I [ Il = 1 =
I I I [ | I T !
| I |
Ol A , / ) oLy 1 1 1 1 1
4000 4500 5000 5500 6000 6500 4000 4500 5000 5500 6000 6500

rest wavelength (A)

Data (black) From INT observation

Rest-frame wavelength (A)

Or7'jma,( data (black) fFrom Caldwell
et al. (2003)

n Follow-up observations at the NOT and +he INT. Fost-
outburst spectrum did not show any evidence of the
disruption event,



ANGC 3599:
X -ray Follow-up

" XM M-Newton ToO (~4 ks) - fsﬂce]' et al, 2008
= Swift - Fill-in time (~4 fs5)

= Chandra (~18 /<5) — fjﬂue]‘ et al., in prep,
" XM M-MNewton (=35 F5) -

Chandra X MM -Newton

r Br‘/‘jhf‘ SOUrce Concident with the centre of the
optical positior

s Faint ofF-nuclear source at 3 arcsec (300 pc)



UL X wwithin NGC 3599

Low Stati15tiCs: 35 CouUnts
No photons beloww o4 Fev
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NGC 3599: X-ray spectra

Cts/s/keV Cts/s/keV

4 10 0.01 0.1

Cts/s/keV

10

123 4 01

o

1 15 2

X -
> _ﬁ*ﬁ#ﬁﬁﬁﬁ*ﬂ; ; X SR,

e, |
2N
-A*__':t'_'o__;lg +__'__ 1T ___________

.2 . 2 5
channel energy (keV)

annel energy (keV)

X MM -Newton slew

» Total counts: so cts (13 s)

l Bbody (FT=95¢eV) or power-law (T=3)
Lossofey™7 2 10%7 erg 57

X MM -Newton ToO

m Total counts: “4so cts5 (4 Fs)
» Bbody (kT=20 eV) + power-law (T=2.8)
Logopey™2.0 % 20%0 €rg 577 L, 150072.2 3 107 erg 577

Chandra (nuclews)

» Total counts: ~“200 cts5 (20 k5)
» Beody (kT=22eV) + power-law with (T=2.7)
Losopey™6.0 ¢ 107 €rg 5775 L, 1y4076.6 3 1077 €rg 57°

X MM -Newton
s Total counts: ~1100 ct5 (36 Fs)
» Beody (kT=42 eV) + power-law (T=2.7)
Loggoper=3.7 0 107 €rg 570 L, jype=%.9 3 107 €rg 577



ANGC 3599: X-ray data

No significant spectral evolution
Simultaneous it of X-ray spectra:
OFF-nuclear source
Nuclews: Bbody (kT=44 eV) + power-(aw (T =2.7)
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Properties of tidal events

Released energy: AL, = f: L ()t

AE AF,
Tot-al accreted AM = cc? = cc?
MASS:
Radius emv‘ff‘?‘nj R 7£ Z—
reﬂv’on: TO
55 (Ferrarese &, Ford 2005)
s 4.86(x0.43)
Black hole mass: M., =1. +0.24)x 10°M
C/é O MaLSS B 66( o )X 0 SUN 200kM5_1

Source Afp (erﬂ) AM (Mjun) Ry (CM) MB# (Msun)

NMNGC 3599 | 7.2 x 20| 40 % 20°5| 7.3 x 2022| 2.3 x 106

SDSS 72323 7.6 x 12050 4.2 x 03] 6.8 x Zo22| 2.2 x Zlo¢




Tidal disruption rate
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T?'dal d?’jrupffon yrate
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s Theoretical tidal disruption rate 75 ~10% -1077 yaé@ny'l Yr?
(W@nj K, Merrit 2004)

7/2 -1 -3 S
~ . S My, N, K.
G(Mbh)_7x10 \7‘/ (70,&}’”51) (loémjun) (Mjun) (Rjun)

s Observed disruption rate fFrom ROSAT ~1075 galaxyt yr
(Donley et al. 2002)

Tidal d7‘5rupf7’0n rate 7£r0m slewo survey (765 11 @yreemenf
with previous theoretical and observational predictions
(Esquey et al. 2008)



Alt-ernatve scenarios

» Discarded:
n Stellar objects: cannot- reach so nigh luminosit1es

m UMBX and supernovag: present st-rong hard X-ray
emission and Ly up to 10%° erg 571

" X-ray @fferjlow of GRB: no detected and followws a +1

n St4ll possible For NGC 3599:
m ([ X within NGC 3599
n Accretion disk instability

m Variations in the intrinsic radiation, changes in
covering Factor of the CLbJorbmﬂ gas



Conclusions:
Tidal disrupt-ion events

Two candidates detect-ed by X MM -Newton ( prel/muj(y on(y s 1n X-
rays with ROSAT)

= h?’jh—sf@fe properties agree with previous detections (soft
spectral shapeé, hvyh (uminosity, huje V@rv’@bv’(ﬁ‘jﬂ

= Unprecedent-ed broad band X-ray data
Ao jv’jmjﬁica,nf spectral evolution - X-rays and optical
X-ray Z?’jhf curves declined as +°/°

Tidal disruption rate agrees with previous predict-ions



