Why should CSS/GPS people care
about narro w-llne Seyfert 1 galax:es?
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Narrow-line Seyfert 1
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‘mass (Heinz & Sunyaev 2003).
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Jetted NLS1s

. Identlﬁed as a th|rd class of gamma-
~ray blazars beside FSRQs and BL Lacs. .

Their SEI is similar to that of FRSQs,
but W|th lower power.

Jet poWer scales with the black hole
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What is the 'p‘__arent population
- of gamma-ray emitting sources?
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Jetted NLS1s vs CSS

Berton+ 2016
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Fig. 1. Logarithm of the BH mass vs. ]O“"irl[hn‘l of the Eddington ra-
tio. Black squares indicate F-NLS1s, re s indicate CSS/HERGs,
blue triangles indicate disk-hosted radio-g es and green stars indi-
cate elliptical-hosted radio galaxies. The points of these last two sam-
ples are derived from Berton et al. (2015).

S toms 201 NLS1s may be linked
with some particular
classes of CSS,
especially those with
the lowest luminosity
and HERG
classification.

s ‘ 'N.B. not all NLS1s are

Fig. 5. HERGs LF with relativistic beaming added for bulk Lorentz : CSS nOt all CSS are

hator F = 10 and ratio f = 1. Black solid line indicates the model; red 2 NLS 1S’
solid lines indicate the maximum and minimum values for the model. e ‘
how F- NLS]\ dl[) black dashed line shows the F-NLS1s T
 the maximum and minimum J s 5
values for F NLS1s LFE. The light gray lines denote the simulated LFs b 23 .'
for F-NLS1s. i
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Berton+ 2016 ‘ , , ‘
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Fig. 4. Monochromatic radio luminosity functions of F-NLS1s and FS-
RQs at 1.4 GHz. The black squares indicate the F-NLS1s data points,
§ the blue triangles indicate the FSRQs data points. The blue dashed line
B represents the broken power law best fit for FSRQs, and the black solid
line represents the single power law that is best fit for F-NLS1s.
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Berton+ 2017

FIGURE 3 | Unification scheme of jetted-AGN with high accretion rate with
respect to the Eddington limit and a high-density photon-rich environment. On
the left side, young and smaller sources (NLS1s and CSS sources), compared
to older and larger objects (FSRQs and FRyerg)-
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" Some examples of this unification exist...
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Yao & Komossa 2021 |

Optical spectroscopy is often
essential to understand the
nature of AGN.

f, (10" ergs'cm® A"

i Ha+[N II] - ‘ ‘ N ST N BT
Berton+ in prep. : 3500 4000 5500  -5000 0 5000 10000

Radial Velocity (km's™) Radial Velocity (km's™)

— Spectrum
| === Fell model

Berton+ in prep.

[}

w
L

E-

[\ ¥]
L

Flux (x107* ergs—* cm™—2 A1)

fary
L

T T T T T T T T 0 4 y . . T r r Y
4000 4500 5000 5500 6000 6500 7000 7500 4000 4200 4400 4600 4800 5000 5200 5400

Wavelength (4) Wavelength (4) ; ¥ R P

M. Berton - 6" CSS/GPS virtual workshop, Toruri (Pola‘n - 12/0%720;21 :
: g et Sl



- PKS 2004-447

Ha+[N 1]
Berton+ in prep. :
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It is one of the First gamma-ray NLS1s
detected by Fermi.

Oshlack+ 2001 classified it as a hybrid
NLS1/CSS. Gallo+ 2006 and Schulz+
2016 confirmed the CSS nature + turn-
over below 1 GHz. -

'Recent optical'spectrum confirms the
NLS1 classification.
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3C 286
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3C 286 is a mlsallgned NLS1 (z = 0. 85
Berton#2017, Liao & Gu 2020, Yao &
Komossa 2021).

Despite the high inclination (42°),itis a
-gamma-ray source and a CSS just like PKS
2004-447. -

‘In the Fermi catalog, only a handful of CSS
have been detected 2 are NLS1s..
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Jetted NLS1s vs CSS
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Jarveld+ in prep.

PKS 2004-447 and 3C286 are unique because of
their gamma-ray emission, but not the only
CSS/NLS1s e
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Our JVLA survey of NLS1s at 5 GHz.(Berton+
2018) often showed CSS sources, mostly with
low lum|n05|ty (but notas low as star—formlng')
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'Upcomlng study by Jarvela+ (in prep.) on spectral

indexes confirms this result. Other examples also . :
5 exist (J1432, Caccianiga+ 2014,2017). oW e : W
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* Are there any other parent populatlon o Iow
candidates? -_ 2 § | § w
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The role of Metsihovi
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- Since:2012 MetSéi‘hovi has b'een"
i obserwng NLS1s in radio at 37
: -;_GHz ‘(hlgh frequency)

_ :‘__The monltorlng campalgn
beside well-known radio
_emitters, includéed some radlo--
-':?"*qmet or 5|lent objects. -

Image credit: M. Tornikoski
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Radio jets and gamma-ray emission in radio-silent narrow-line
Seyfert 1 galaxies™

A. Lihteenmiiki'-2, E. Jirveld'-2, V. Ramakrishnan'-3, M. Tornikoski!, J. Tammi!, R. I. C. Vera'-2, and W. Chamani'-2

Metsahovi detected for the First
time several radio.-silent NLS1s.
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Radio-silent NLS1s with the JVLA

b e ' We observed MH-detected
dhy & - sources with the JVLA at low
ey, | ' _ FrequenCies (1.6 5.2,8.9 GHz).

Metsahow has a 14m d|sh
-7 sensitivy 200 mJy

;- J'\'/-LA:Z"_7x:-2‘5__m_-di_shes
- baseline 36 km
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Radio-silent NLS1s with the JVLA
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Table 2. Flux densities and luminosities in all bands.

Berton et al. 2020

Noise

Sp

8i

log(Ly)

log(Li)

1.6 GHz

J1029+5556
J1228+5017
J1232+4957
J11509+6137
J1510+5547
J11522+3934
J1641+3454

<0.081
0.685 +0.024
0.093 £0.021

<(.069
0.074 £0.022
1.030 £ 0.021
1.721 £0.028

0.899 £ 0.067
0.234 +0.041

0.245 £ 0.039
2.030+0.160
2.520+0.097

<38.99
39.35+0.04
38.44+0.23

<38.09
37.84+0.30
38.38+0.02
39.31+0.02

39.47 £0.07
38.84+0.18

38.36+0.16
38.67 +0.08
39.48 £0.04

52GHz

J1029+5556
J1228+5017
J1232+4957
J11509+6137
J1510+5547
J11522+3934
J11641+3454

oo o0 ~) 00 -]

S+

e

<(.024
0.248 £ 0.009
0.057 £0.008

<0.027
0.032 £0.009
0.329 +0.013
0.518 +£0.009

0.304 £0.013
0.050 £0.008

0.052 +£0.017
0.380 +0.039
0.698 +0.035

<38.46
38.91+0.04
38.23+0.14

<37.68
37.48+0.28
37.88+0.04
38.79+0.02

39.00 £0.04
38.17+0.16

37.69+0.33
37.95+0.1
38.92+0.05

9.0GHz

J1029+5556
J1228+5017
J1232+4957
J11509+6137
J1510+5547
1152243934
11641+3454

<(.027
0.184 £ 0.008

<0.021

<0.030
0.026 £ 0.008
0.202 £0.008
0.291 +0.008

0.208 £0.012

0.031 £0.007
0.273 £0.021
0.364 +0.018

<38.31
38.75+0.04

<37.97

<37.65
37.37+0.31
37.67+0.04
38.54 +0.03

38.80+0.06

37.44 023
37.80+0.08
38.64 +0.05

] : : Notes. Columns: (1) name; (2) image noise level (in wly); (3) peak flux
(in mJy beam 1) (4) integrated flux (in mly); (5) logarithm of the peak
3 S ] s 5 ] ] s s =

187 177 167 157 147 13" 12° 11 luminosity (in ergs™'); (6) logarithm of the integrated luminosity.
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Radio-silent NLS1s with the JVLA

J1641+3454_L

The radio rhorphology does not
obviously indicate the presence
' of relativistic.jets.

It resembles typical radio- qmet
- NLS1S

J2000 Declination

_Infrared |nd|cate the low-
Frequency radio emission is due
. tostar Foi_'matlonl
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Radio-silent NLS1s with the JVLA

—_e- |1029+5556 The difference between low and high

—¥- J1509+6137 Frequency cannot be due to different
—#— J1228+5017 beam sizes (Jy-level variability far from

J1232+4957 - - the nucleus"’)
J15104+5547 / e :

i ﬁgjﬁ;iij 4 At high frequencies, the flares indicate

t[;,at a jet is present. At low frequencies,
the (small=scale) jet is obscured. We only
see radio emission from the host galaxy.

Very |nverted spectral index = absorption.
: - S|m|lar to GPS/HFP7

Free-free or sync_h'rb_tr‘-on self-absorption?'f-_j

9.8 10.0 &4
Berton et al. 2020 log(v) [Hz] ; R el v
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Radio-silent NLS1s with the JVLA

Bicknell+ 1957 15m: Ambient density = p, IF free-free is the cause,
Photoionized clouds what |§ t,h? S(?U I'C.e of
-lonization?

Star formation is strong in
. NLS1s.

Is the jet |tselF ionizing the
= medlum7

Problem: w",_e;_-,haveﬁ._us_e'd low- -
frequency radio emission to
Nonthermal lobe identify jets for 50 years...
Pressure = P, . R T
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OoLwD
High BH mass
: High fuminosity
Low BH mass Y ' High jet power
Low \um\nOSlt\j : i
Low jet power

Berton et al. 2017

Even radio-silent NLS1s can harbor
relativistic jets!

They may be part of the parent
populatlon (or of the beamed
' populatlon')

The’brlentatlon based unification
needs conflrmatlon

Future studles W|ll clarify what is going

on with NLS1s (hopefully')

Keep an eye on NLS1s'|

&
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