Building a Pure Sample of Narrow-Line Seyfert 1 Galaxies Using

» Active Galactic Nuclei (AGN) are powered by accretion of matter onto

supermassive Black Holes (SMBHSs) at the center of galaxies.
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» Narrow Line Seyfert 1 (NLS1) Galaxy is a class of AGN with:
e Full Width Half Maximum (FWHM) of broad HB < 2000 km/s 2]
* Fluxratio[OIIl]/HB<3
* Optical properties are often accompanied by strong Fe || multiplets [3]
* Low BH masses (< 103M ;%)
* NLS1s commonly show high Eddington ratios, even exceeding unity

Fig 1. SDSS spectrum of NLS1 J0146
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» Rakshit et al.,2017 P! created a sample of NLS1s using SDSS DR12 which
had 11,101 sources but SDSS data is noisy and their S/N threshold was low.

» 2019: Irene Varglund née Bjorklund (Master thesis) studied these sources
individually and found contamination of at least 64% leaving 4000 NLS1

candidates (4k sample).
» Berton et al.,2020 [0 studied line profiles of the 4k sample and found that
line profiles separate properties of NLS1. But better data quality is needed

to confirm.
» We want to re-observe the 4k sample with S/N 30 "!'to reliably identify

true NLS1 sources.
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» Changing look AGN (CLAGN):
 Undergoes dramatic flux and spectral shifts over months to

decades. » Sample of 100 sources with z < 0.1 and 15 < SDSS g-mag < 18.
* Broad emission lines and continuum emissions appear or > 30% contamination in an already cleaned sample.
disappear, effectively changing the galaxy's classification between % 13 CLAGN in the sample of = 100 sources previously classified as NLS1s.
Type 1 and Type 2. » These are high Eddington sources Agqq = 0.1 with BH mass 10° to 10’ M
Fig 2: Spectral classes identified in:®
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Spectral transitions usually driven by:
Changing obscuration (CO-AGN) Changing accretion state (CS-AGN)
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» Changes in Broad Line Regions: Narrow Line Regions stay constant due to

. the much longer light travel time-scales.
Fig 3: Comparison of SDSS (left) and FORS2( right) spectra > CLAGN mechanism,
e \ariation in intrinsic accretion rate
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> Instruments: FORS2 , DESI & SDSS.
» Visual crossmatch of 100 SDSS and FORS2 spectra to find contaminants.
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* Tidal Disruption Events (cannot explain repeating CLAGN)
§ M‘V“W » 7 out of 13 have disappearing HPB line going from SDSS to FORS?2.
» Rest have changing width of the HP line.
T el » Not enough observations in different epoch to constrain when exactly the
» Spectral fitting using FANTASY PLIOLI - 3 Python-based open source change happened.
code for simultaneous multi-component fitting of AGN spectra, » Thin disk state is not stable. At high Eddington ratios, the disk can puff up
optimized for the optical rest-frame band (3600-8000 A). due to high radiation pressure and push material into the BH as well as
away from it. This puffed up disk can collapse at some point as the
B0F — e e row somponents (OWIA4558,2007, (Nio6Ra8 6585, | radiation pressure weakens and the disk goes back to being a thin disk [12]

=== gl omecgpefig (> [IANG7I0,675Balmer series) + broad components {Balmer series) > The changes in our source might be similar to flip-flop transitions in stellar

& mass BHs but on longer time scales due to higher BH mass of our sources.

Accretion physics should be scale free and so the time-scales should scale
roughly linearly with black hole mass 3],
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* BH mass
° Eddington ratio, /’tEdd — Lbol/LEdd
 Emission line properties — flux, luminosity, Equivalent Width, FWHM




