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e Overview on NLS1 galaxies
e The case of 1H 0323+342

e Brief Gamma-Ray analysis
e X-ray analysis

e UV-optical comparison

e Target for future missions
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Lower SMBHEMass (1.0e6)-1i0e8 solar

S€S

Disk:likelBLLR%almost facefon=>dreduced
Dopplerbreadening-(Decailifet al52008)
High'aceretion rate

et al. 2006).
* High-energy y-ray emission has been detected in six

- -

RL-NLS1 by Fermi-LAT (Abdo et al. 2009)

| ® Pc__)s'si'_lbl_fe" countefpari_ f__or' Neutron Star LMXB in AGN -

: "__'ch"atifacterl'zatiOh as shown in the .figu_ré below

-

__ (’Fos'ch'ni-___,2”01 7) 2

AGN ,#‘ i
* FSRQs .<—€$—i ..,. -k

M BL Lacs &
P - Jgjt_ .
# y—=NLS1s a® &

inosity

XRB

Black Holes
¥ Neutron Stars

Log Jet Lum

44 46
Log Disc Luminosity
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THE CASE OF 1H0323+342

 The closest jetted NLS1, z=0.063.
e Black Hole Mass: about 2.2:- 107 solar masses.
e Relativistic jet first observed in 2007 (Zhou et al.) and

o 6 » NLR max (8.9 then confirmed by gamma-ray detection (Abdo et al. |
' 2009). |
R  Supposed jet inactivity for 10 years (Rosa et al. 2025) |

and recent outburst detected from Fermi LAT and
Swift! (ATel 1747- 17411)

Acoretion ~ BLR _Torus e Last peak of gamma ray emission on September 21,
disk/Corona § § 3

| . 2025.

e Analysis of Swift data from that day.
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Flux (erg cm~2 s~1)

60940.0

X-Ray and Gamma-Ray Lightcurve e e S e R - C i

60943.660945.6

e | o Overall decrease in flux valuesin | -
dMMa-Rays &
both bands. o

* No Gamma emission after 27 Sep | -

e 21Sep (MJD 60940) has the L

highest TS, coincides with highest
Gamma-Ray

flux :

Flux (107" erg cm™~ s~ TS

00956.4

Time (M)D)

60937.00
7 60940.00

DO

o DO

1.417 + 0.314
1.047 = 0.315
1.300 = 0.511

62.89
75.25
33.86
22.77

1.096 = 0.512

- > i iy p - - - - - !
- e - ¥ - " g L,
i - L = - - - o) 2 - F = &



~X-RAY SPECTRAL ANALYSIS

e Spectral Analysis with XSPEC of 5 M@ -
Swift observations starting Sep 21.

e Best fit model: tbabs(powerlaw)
with absorption frozen at
nh=1.17e21

e Corrected flux calculated with

model cflux.




X-RAY VARIABILITY

e Typical photon index values for
non jetted NLS1s are > 2.0-2.1
e Overall softening of the spectrum

0.3-2.0 keV
1.824
0.5441

39.2 4+ 4.5

Band

(F) (10~)
5% (10~2%)
Var (%)

0.3-10.0 keV
3.001
1.796
44.2 + 2.8

1.374

0.7113

\2/52 — (Terr?)

Fmean

F’Ua,'r ——

e Major changes observed especially
in the 2.0-10.0 keV band.

MJD

60939.97
60943.57
60945.65
60956.41
60961.65

2.0-10.0 keV

59.1 £ 7.6

Flux [erg/cm2/s]

Model

zpowerlaw

ObsID

zpowerlaw
zpowerlaw
zpowerlaw
zpowerlaw

log Fy.3-10 kev
—10.327 57
—10.477070
—10.467005  35.5/3
—10.77 005 4.3/7
~10.857 07 13.8/10

X-Ray Lightcurves of 1H 0323+342

60940 60944 60946

Time (M)D)

®  Fo3-zokev
F2 0-10.0kev

& Fo3-100kev

60956 60962




Flux (ergcm~2s571)

Flux (ergcm~—2571)

Overall softening

R of the spectrum
Be Decrease in flux
i Vvalues
e Less variations in
| the UV band

T
2.2

Photon Index (I)

ee n flu
values

Even though the
trend seemsi to be
hardening while the
flux decreasesitiis
not statistically

T
2.8

hnt{m index I

significant.

Flux (ergcm~2571)

IWAVE |. ENGTH COMPARI

Flux (ergcm~2s71)

Photon Index vs UV Flux

T
3.0
Photon Index (I)

Photon Index vs Optical Flux

T T
0.8 1.0
Photon Index (I




(ox

e Even at higher UV
Luminosities, the
parameter staysiin
its lower range.

o = 0.3838 X logy

L2keV
Loss04

e During the peack
of X-ray (and
Gamma ray)
emission, a_ox Is
at its lowest value.

Qyx VS 2keV Luminosity

—0.85 - T —0.85 - T
Y 1 & 1 i
—0.90 - —0.90 -
& | T — A} |
—0.95 - — - | —0.95 - 3
]
~1.00 - A ~1.00 - L T—
—-1.05 - - —1.05 -
y 3 - I Aj I
5
1 é. 1
|
] ] ] ] 1 ] ] 1 ‘ ] ] ] 1 1 ]
4.50 4.75 5.00 5.25 5.50 5.75 6.00 6.25 1.0 1.5 2.0 2.5 3.0 3.5

Losgon (erg s~ Hz™1)

Ly key (erg st Hz 1) le26
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Ba.nd % Var (Int 1, no jet) % Var (Int 2) BE e |Interval 1: 5 observations from Jan 23 2023

N 8.0 + 2.4 - S to Feb 9 2023.

' B 1.1 +0.9

[T 2.1 + 1.8 T4+ 1T e No Gamma-ray emission detected from
19+ 14 : 2. LR
3.0+ 1.9 i1 Soft powerlaws modelling X-ray emissions.
29.6 j: 1.6

Fermi LAT during these dates.

e Interval 2: 5 observations from Sep 21 2025
to Oct 13 2025.

e Significant Gamma-ray emission

e One X-ray emission modeled with harder
powerlaw.




...HNU ﬂ JUMP TU THE FUTURE

CHNUIUHTE FOR FUTURE MISSIONS |

example - criteria for QUVIK mission
(Werner, 2025)
(but can be generalized):

. Near UV Magnitude threshold:
21.5 AB Mag.

e For 21.5 mag and exposure time 5400s,
SNR > 5

. Fast variability: cadence of

observations was > 1 day so limited
information about this.

| ‘*Ill'l

| 60939.97
(044557

| GOY45.05
o (095641
B (0061.62

tﬂl‘a“j
DO0355 72003
ODO0S53 72004
ODO0353 72005
ODO0353 72000
DO0353 72007

lF..b_-..b-l-l :|: {}.l.H_.l-.
16.6058 £ (0.06Y
16.514 = (0.06Y
16,735 = (0.092
16770 = (.085

texposure ) 10 ( ;
e [ 1me
s 00939.977
R 60943.565
= 60945.648
= 60956.412
60961.620

10.73
10.20
10.22
6.93

10.66
10.49
6.46
8.10

12/14

FUV Mag
17.0631 = 0.075
17489 += 0.073
L7 44s = 0075
15092 = 00.091]
15.079 £ 00.091]
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e Renewed phase of jet activity after a long quiescent period.

e X-ray band shows strong variability, with spectral softening as|
flux decreases. -

e The UV and optical emission show increased variability during the
jet-active interval, especially in the higher-frequency UV bands.

e The dox evolution confirms that the jet enhances high-energy |
emission relative to the disk. ‘

e This source is an good candidate for future follow-ups, which can | -
reveal fast variability and jet-disk interactions in real time. |
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