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Motivation - Joint analysis of the iron emission in the optical and near-infrared spectrum of | Zw 1

Marinello et al., 2016

1Zw1

¢ Strongest coolant
(Wills et al. 1985, Marinello et al., 2016)

¢ Fell spectrum from the UV to NIR
(Sigut & Pradhan 2003, (Bruhweiler & Verner 2008)
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Fell emission

Fell in the optical can be
produced by a combination of
collisional+fluorescent
resonance Lya

Only the collision excitation
mechanism cannot explain
the strong Fell emission

Fell emission in
the optical and near-
infrared are intrinsically

correlated
(MARINELLDO et al., 2016)
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Modified from Marinello et al. (2020), Rodriguez-Ardila et al. (2002), and Marziani et al. (2021).



¢ Sigut & Pradhan " Lya fluorescence
(1998,2003) and 550079500 A
Sigut et al., 2004 :

4 Rudy et al, 2000 ~(A9997, 0502,
Rodriguez-Ardila et al.,, A10862, and A11127)
2002 '
Garcia-Rissmann, A. et
al., 2012

¢ Rodriguez-Ardila et al., 2002
Marinello et al., 2016
+ Dias dos Santos, D. (Master)
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MOtIVBtIOﬂ - Joint analysis of the iron emission in the optical and near-infrared spectrum of | Zw 1

Dias dos Santos, D. (2021)
Master thesis
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WHAT HOW WHO
? ’ ’
D ~ Proto-typical Fell emitter
T e Geet is@ Photoionization | p |

to investigate the modelling o Roisin s
Fell emission | »

simultaneously
in the optical and
NIR regarding

the line ————
formation and ® For this purpose, we ‘ . i
the gas physical : IS pu . W ; 4 Westem
cogditignz for will  use  CLOUDY* | ‘
different cases simulations to explore |
of strong Fell the optical and NIR | | Zw1
Sl Spectral regions. Narrow Line Seyfert 1

(Osterbrock & Pogge, 1985; Goodrich
1989; Komossa et tal., 2006 +) ‘

* FERLAND et al., 2017
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Panda, S. et al., 2020
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How can we do it?

¢ CLOUDY simulations

(Photo-ionization code)

In short words, what cLouDY does:

i gas conditions i
| (denslty, metal r
i content) |

-

log Nu (cm?): 22-24
»log ny (cm3): 7-14
Metalicity Zo: 0.1-10

Panda, S. et al., 2019,
2020
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¢ CLOUDY simulations
(Photo-ionization code)

In short words, what cLouDY does:

-

log Ny (cm?): 22-24
log nu (cm™): 7-14
Metalicity Zo: 0.1-10

Panda, S. et al., 2019,
2020

x10°

1.25

1.0

o
)

10000 K

Energy |cm

0.25

Lya

I — e )
Verner Bautista Tayal Smyth
1999 2015 2018 2019

Sarkar, A. et al,, 2020




¢ CLOUDY simulations @ Yemeretal. (1999)

(Photo-ionization code) — 371 energy levels (up to ~11.6 g))
In short words, what cLouDy does: @ Smyth et al. (2019)
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¢ CLOUDY simulations
(Photo-ionization code)

In short words, what cLouDY does:

&
) Verner etal. (1999)

— 371 energy levels (yp to ~11.6 gY)

& Smyth et al. (2019)

~ 716 energy levels (~26.4 gY)
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) Tayal & Zatsarinny (2018)

~ 340 energy levels (up to ~16.6 gY)

~ 150 energy levels (up to ~11.56 gY)
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Reir: 9.63%10"cm

or 37.2 light days

(Ying-Ke Huang et
al 2019)
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¢ CLOUDY simulations
(Photo-ionization code)

In short words, what cLouDY does:
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Fell
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How can we do it?

(Photo-ionization code) 2l | ReLr:9.63%107cm
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Computing

.y - R =
quantities e

ux [x 107% erg /s f cm® / Al

Bump 4570A: 4434 A-4684
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Ras70

Results
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Bump 4570A: 4434 A-4684 A 1-micron lines: A 9997, A 10502, A 10863 and A 11127

Computlng Ruco= _Flux (Fell AM4570) Rium = Flux (1-micron lines)
quantities Flux broad(Hp) Flux broad (PaR) @
1.65+0.09 0.77+0.36

log(Ny):22 10 log(Ny):23 10 log(Ny):24 10
2.00 . B Ve
. 2.5 . ”
° 2.5 °
1.75 . [ 7
8 8 8
.
1.50 = 2.0 ¢ o
2.0 .
.
.
%25 6 6 '} 6
o [ ] o 151 © 1.5+
% 1.00 o 2 . o 5
CZ ” N £ ° N g [ ] °
.
0.75 4 1.0 L] 4 ] 14
1.0] ce, ° .... R
[ . i 4 ® ®ee 5 .
0.50 . % — . ol
D 05k ) . . o . e o o
2 ' . X} Ne. s ° 2 0.5 * o
0.25 ° 0%, '.. ®ee e ." ° 0.
ee 4 . 3 . e0 0000, ¢
[ ] ° °q [ ] ° ..‘0...‘ ] o ® ® g0 ® o0
O L1 GRS CPPIND S PP 1 I B R 00f 0000ssscecc bo0e l l""' 0of—s-seeeestsstfe 8
L L L L L L L 1 L L L L L L L L
7 8 9 10 11 12 13 14 7 8 9 10 11 12 13 14 7 8 9 10 11 12 13 14
log(ny) log(ny) log(ny)
0.8F log‘_(NH):ZZ 10 log(Nu):23 10 lo_gF(Nu):ZAl
3.0F - o
0.7 Lin b
L ]
L 8 L] L
0.6f . 8 25 . | ol 8
.
L]
0.5 ° 2.0 3
. 6 6 " 6
£ . £
0.4 0] 2 [ 24r L]
N 51.5 N :Z
L]
03 » 4 2 . 4 3 . 4
1.0F
° L]
0.2 . ° ° 2 . .
°
L]
L4 2 0.5 . 2 ** ° [
0.1f . . . °velie 1F o . :.:o_
[ ° p °, 00 %%, ° ' ° o ® ° [ '...
00f e0o0000cocccocoe cesotsnBasgscee 0.0—ooooooooco'L-I.la"'!'llu::.'as o eoccecbB88cec®®® sy ygicsee
1 1 1 1 1 1 1 1 1 L L Il L L 1 1 1 1 il | 1 1
7 8 E] io ii iz 13 14 7 8 9 10 11 12 13 11 7 8 9 10 11 12 13 14
iog(ny) log(ny) log(ny)

Dias dos Santos, D. et al. (in preparation)



TO SUM U P JOInt analy5|s of the iron emission in the optlcal and near-infrared spectrum of | Zw 1

We reproduce for the first time =
simultaneously the optical and NIR Fell V 3
emission ; _ _
B e Only changing the atomic
Reproduces ® Log (Ny = 23 cm? data set, we observed how
1Zw1 optical and - | it affects the results
NIR Fell @ Log (NW) =24 cm™?
simultaneously [
~ ®  Future: we will apply our
No reproduce g models in other IZw1-like
simultaneously - € Log (Ny)=22 cm-? AGNs O
the Fell emission ? S
o
Metal and density limits are
overall in agreement



New generation Future
of NIR telescopes

DISTANT GALAXY BEHIND SMACS 0723

WEBB SPECTRUM SHOWCASES GALAXY'S COMPOSITION
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Telluric effects

Explore distant

13.1 billion years
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