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PGC 38025: A STAR-FORMING LENTICULAR GALAXY WITH AN OFF-NUCLEAR STAR-FORMING CORE
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ABSTRACT

Lenticular galaxies (S0s) were considered mainly as passive evolved spirals due to environmental effects
for a long time; however, most S0s in the field cannot fit into this common scenario. In this work, we
study one special case, SDSS J120237.07+642235.3 (PGC 38025), a star-forming field SO galaxy with
an off-nuclear blue core. We present optical integral field spectroscopic (IFS) observation with the 3.5
meter telescope at Calar Alto (CAHA) Observatory, and high-resolution millimeter observation with
the NOrthern Extended Millimeter Array (NOEMA). We estimated the star formation rate (SFR
= 0.446 Moyr—!) and gaseous metallicity (12 + log(O/H) = 8.42) for PGC 38025, which follows
the star formation main sequence and stellar mass - metallicity relation. We found that the ionized
gas and cold molecular gas in PGC 38025 show the same spatial distribution and kinematics, whilst
rotating misaligned with stellar component. The off-muclear blue core is locating at the same redshift
as PGC 38025 and its optical spectrum suggest it is HII region. We suggest that the star formation



I'NnHzoBugHaga ranaktuka PGC 38025

Table 1. Description of NOEMA obser-

vations
64°23'00" PGC 38025
RA 12: 02: 37.195
Dec 64: 22: 29.070
22'40" Redshift 0.00505
E Obs. date 2019 July 2, 4, 8
September 9, 14
Configuration D
20" Nant 9
Obs. freq (GHz) 114.692
Time on source (hr) 6.8
FoV (arcsec) 43.9x43.9
00" Synth. beam (arcsec) 3.86x2.96
Synth. beam (kpc) 0.40x0.31
RA
and Hy = 70 km™! s~! Mpc~! in this paper (Hinshaw
Figure 1. Optical grz composite image from DESI Legacy et al. 2013).

Imaging Surveys (Dey et al. 2019)
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Figure 3. Optical spectra extracted from the galaxy centre (blue) and off-nuclear blue core (orange).



BPT—>3Be3noobpasoBaHue

0.8
=== Kauffmann (+03)
0.6 - —_ Kewley (+01)
0.4 4
el Seyferts
= 02-
)
_g' 0.0 4
=0.2 o
—0.4 -
—-0.8 —-0.6 —-0.4 —-0.2 0.0 0.
log [NII] / Hg
101
Seyferts
KOG
= SF LINERs
]
L
=
S .
= 109

S06

Passive galaxies

-0.8 -0.7 =06 =05 =04 -0.3 -0.2 -0.1 0.0

log [NII] / Hy

Aarcsec

aarcsec

40

30 A

204

10 A

40

adrcsec

30 4

201

10 1

—-10

=20 -

=30 =

=20 0
adarcsec

20

40
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Figure 7. Velocity and velocity dispersion maps of ionized gas in PGC 38025, The white stars indicate the centres of
PGC 38025 and off-nuclear blue core, and the red lines show pseudo-slit located at the center of PGU 38025 and tilted
across the centre of off-nuclear blue core. Velocity and velocity dispersion along the red line are shown on right two
panels.
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Figure 10. (a) The background is synthesis r-band image of CAHA observation, contour represents the distribution
of CO (1-0) emission; (b) flux map (moment 0) of CO (1-0); (¢) velocity map (moment 1) of CO (1-0); (d) velocity
dispersion map (moment 2) of CO (1-0); (e) spectrum of point symmetric to off-nuclear blue core; (f) spectrum of
centre of PGC 38025; (g) spectrum of off-nuclear blue core.



[lonro my4yanucb ¢ Kaptamu
kKaHanoB 1 PV-gunarpammamu. ..

Y I I I T e NI I I YT Y

]
i

L ke

o ] ] 0
o BTG Nm 5 g SRR Et g LR T T e
i in: - 10
* | 5 5 I ¥
R ., S5 T
- =1 -5 -5
=10 =10 =10 =1
=15 =15 =15~ =15
& ] el &
-2 -1 -30- -30
0 ) 70 3
AMEmE g LT T naEmE g WA g 2052Em s
18 1 18- 16
* 5 5 ¥
-3 - -51 -3
-10 -0 -1 -10
=14, -18 -5 =15
] L] & @
-2 -} -an, -20
3l Ex 30 20
ELT T P W km s el s2kmed g BOkmEt o 520 kam 5
18 1 10+ 10
5 5 5 5
WU L o R, 3
-3 - -1 -5
-, - _ - -10
=14, -8 -5 =15
& @ & L]
2 —an| -an- -20
F el EL 20
3048 km s g Anekms el 2052 kms g FEIE kM g 21.30km s
10 1 10+ 10
® 5 5 5
® a o o
-5 -5 -5 -5
- -0 -10- -10
=14, -8 -5 =15
L el 2 L]
-2 —an! -a0- -20
i el EL 20
6B kmE™ gy 10 ks gl 4747 kma™ g5 | B2IkmaT gp A
10 1w 10+ 10
- ® 5 5 5
-5 -5 -8 -5
- - -0 -0
=]%. =i Ll =15
& & & ]
-2 -m! -30- -20
] EH 07 FPo-1s-i0-5 & & 28 15 20
SITBEME 1y BT ks g ARk g5 A b
a0
10 ; 10+ =
» j 5 5- | 8
s ST P e . .
-4 ! -5 -1 | 0
-0 - -0 15
10
=14 =15 =15
® 20 | ® o 2 x

=20-15-12-5 @ 5 10 1§ 30-20-15-0-F 0 § 10 15 I-30-15-10-F 0 & 10 1F 20-30-1+10-% 4 & 10 15 109




INTENSITY

VELOCITY

DISPERSION

...MOKa KTO-TO He noackasan npo

RESIDUAL

a
os (km/s)

20
o (km/s)

[
T (kmyfs)

Barolo

* [NnaBHbIV ra3oBbIN OUCK
— MNONAPHLIN, C
pagnycom bornee 1 Knk.

* CoBceM BHYTPU (Y HUX
He pa3peLuunsica TONKOM)
— KOMNaKTHbIN
MONEKYNSPHbIN ONCK B
NOCKOCTU ranakTuKu,
paanyc meHblle 300 nk

Figure 12. Moments maps of 3PBarolo modelling. From

the upper to bottom are intensity, velocity, and velocity
dispersion maps. Each row from left to right are origin,
model, and residual maps.
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Table 4. Properties of PGC 38025 YTO UCTOYHUNK
Quantity Value Unit Ref. a KKp e L'| I/I M _ I—I a D' e H I/I e
Hubble Type S0 - (L:2)
RA 12: 02 :37.195 - (1) C|'|yTH[/||(a_
Dec 64 : 22 : 29.070 - (1)
Redshift 0.00505 — (1) ° —
Distance 21.71 Mpe (2) I_lo nOBOﬂ'y CryCTKa
Matellar 1.23 x 10* Me (3)
M, 1.17 x 10° Mg, (2) LUM3OCppeHMﬂ 'D'O
molecular gas fraction 9.47% - (2) KOH L"a: TO 3TO TOT
SFR 0.46 Moyr~!  (2) y
12 + log(O/H) 8.42 B (2) caumbli CnyTHMK, TO —

NoTE—Reference: (1) NED, (2) this paper, (3) MPA-JHU

Hll-obnacTb B
NONAPHOM KonbLe.
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