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Extreme AGNs and Transients:
When Black Holes Misbehave
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NIl14640 in Stellar Mass Objects

Low mass X-ray binaries Wolf-Rayet
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Bowen proposed in 1934-1935. Modified version from Selvelli et al. 2007


https://ui.adsabs.harvard.edu/abs/2007A&A...464..715S/abstract

Flux (mly)

Bowen Lines in SMBHs

* Predictions: Netzer et al 1985 suggested SMBHs

could show detectable NIl lines, 40-80% of

Hell4686.

 Observations: Hell4640 and OIllI3133 are

observed; NIl14640 is not.
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Accretion Rates: BFF and TDEs are close le_17 TDEs

to Eddington or super-Eddington.
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NIl14640: Linked to extreme SMBH
accretion rates.

Outflow Dynamics: These conditions : WW Al

produce higher wind density and luminosity. 3000 3500 4000 4500 5000 5500 6000 6500 _ 700C
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My work: is to simulate emission lines
under extreme accretion flows
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Emission Lines in TDEs

| ASASSN-150i

PS1-10jh

| focus on TDEs but it can be generalised to any extreme accretion
flow.
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TDE Characteristics: Typically show strong emission lines with
broad widths ~10* km/s, classified into four categories.

 TDE He: Helium only emission lines.

normalised F, + offset

 TDE H+He: Strong hydrogen and helium lines (includes TDE
Bowen with NIII and/or Olll), narrowest.

iPTF16axa

 TDE H: Hydrogen only emission lines, broadest.

ASASSN-14ae

 TDE Featureless: No line features observed (not shown in the
figure).
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https://ui.adsabs.harvard.edu/abs/2019ApJ...887..218L/abstract

Toy-Model

* Modelling Assumptions: Spherical
symmetry, density is modelled as a shallow
power law with an index of -1 based on
accretion modes.

 ADAF: Yuan et al. (2012)
e Super-Eddington: Dai et al. (2018)

e Zero Bernoulli Accretion: Coughlin &
Begelman (2014)

* Winds: Often collimated, especially with
strong magnetic fields; includes phases of
acceleration and deceleration.
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Simulation

Variable parameters
* Envelope mass

* Injected luminosity

Fixed parameters:

« Radiation Temperature (10°K)
* [nitial gas temperature

* Velocity profile

* Density slope

* Inner and outer boundary

* Elemental abundance (solar)




Luminosity

Results:

Spectra as a Function of Luminosity
2d) Menv — O-ZM ® Linj=16 x 10* ergs™?

I I I I 11 1% 11 ] = TDE Featurel
A (ST N ng h— It Iy oy 1o ImM +08de:Xure e
1044 'S 1o glo 1o |%|<,. |g g |$ e '
I I | 100 177 | I LD o 44 -1
<1y Y e 2 0 1y IO Linj=8x10"ergs
e = 1> =HIg I IS0 1= 210 15 = TDE H+He
(| :Z :I Z“I :I :u_:I :O L,: :I :I +0.2dex
Im (I 1 11 | Linj=4 % 10%ergs™!
1043 .. : i ' = TDE Bowen
E\ I TR 1 W +0 dex
1 : I | 11 |
Q I | 1% 1 N ———t e
I | 1\ A I 11 1
e 4 I I |: I I : ! |
> 1074 I I I I L1 LA I o a4 -1
S | | Tl T ' I Linj=1x10""ergs
—l “'I\/}\___Li_/\‘ o i - I ToE Bowen
-1 —
I I I I o 11 /\ 0.5 dex . X
I I T I o — I I Lin =5%10%3ergs-
414 I T 1o Y | 'n
10 I I T I 1 | 11 | = TDEH
1 1 : [ | 1 . 1 1 ; 1 [ | ; 1 _O.7dex
4000 4500 5000 5500 6000 6500 7000

Wavelength (A) [A]



Results: Spectra as a Function of Mass
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Results: Type

The spectral type depends on the
ionization

* Featureless
e Helium dominant
* Bowen dominant

 Hydrogen dominant
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* lonization: Remains relatively constant. [ ]
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* Spectral Type: Can remain unchanged ; 3

even with a tenfold decrease in luminosity ; Evans & Kochanek 1989 .
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Key takeaways

* lonization determines the spectral category
of TDEs.

 Bowen lines emerge naturally in extreme
accretion flows.

* Observations align well with this model
where only two parameters were changed.
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