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ABSTRACT

Based on SITELLE spectroscopy data, we studied the ionised gas emission for the 175 Ha emission regions in the Stephan’s Quintet
(SQ). In this paper we perform a detailed analysis of the star formation rate (SFR), oxygen abundance, and nitrogen-to-oxygen
abundance ratio (N/O) of the SQ regions, with the intention of exploring the provenance and evolution of this complex structure.
According to the BPT diagram, we found 91 HII, 17 composite, and 7 active galactic nucleus-like regions in SQ. Several regions are
compatible with fast shocks models without a precursor for solar metallicity and low density (n = 0.1 cm™), with velocities in the
range of 175 — 300 km s~!. We derived the total SFR in SQ (log(SFR/M,, yyr~' =0.496). Twenty-eight percent of the total SFR in SQ
comes from starburst A, while 9% is in starburst B, and 45% comes from the regions with a radial velocity lower than 6160 km s~
For this reason, we assume that the material prior to the collision with the new intruder does not show a high SFR, and therefore SQ
was apparently quenched. When considering the integrated SFR for the whole SQ and the new intruder, we found that both zones have
a SFR consistent with those obtained in the SDSS star-forming galaxies. At least two chemically different gas components cohabit in
SQ where, on average, the regions with high radial velocities (v>6160 km s~') have lower values of oxygen abundance and N/O than



SITELLE/CFHT

dypbe-cnekTpoMEeTP Ha OCHOBE
MHTEpepomeTpa MankenbcoHa

M3Ha4yanbHO npeanonaranoch
nepeMeHHOE crnekTpanbHoe pa3peLlleHue,
Tenepb Bpoae octaHoBunucb Ha R=10000

[lone 11'x11°, nukcenb 0.32”

Tpun paboumnx cnekTparnbHbIX Anarna3oHa:
YO ([Oll]3727), 3eneHbin ([Olll], H-beta) n
KpacHbin (H-alpha, [NII], [SI]).



[Tpodounun NMHMM — cBepTKa
rayccuaHbl 1 sinc

«10-16 [NIT]6548 Hq  [NITJ6G584 [SIT]6716

— — Real spectrum : :

— g Fit

= | 139

T

&2

"

'—‘—[) - VJI\VL\E : \/:\YWV N NN K\/nva
x 1017 NARVEL') VA

2.5

00 R .

_975 \/\
6600 6650 6700 6750 6800 6850
x10~16 Ha [O111]4959 [O111)5007

. 139 - — Real spectrum : ‘
7 o
10 o
:
5,0.5
= 0.0 At A\ o e e
S x0T \f
2
£ 0
2 - - =
4925 4950 4975 5000 5100 5125
x10~17
—— Real spectrum
— Fit
139
S N
3740 3760 3780 3800 3820 3840

Wavelength [A]



KBuHTET CTedraHa

Stephan's Quintet

* .- : ‘
g :
L] LY
s - = . el
o " o
et & - o' : -
- - - 2 '. - ! i
9 ; : 5 * . . o . 2] - =
NGLTI20e : h, i ®*
i . ":. g 1 - e & : M -
., o g * N -r-gly- " ; :
L S » : . " ® X

NGO .

rm . 93 g
. » NGOTSIT NG

NCGC7320 7,

SOB

A ; - -

Fig. 1. SITELLE deep-greyscale image of SQ composed using SNI,
SN2, and SN3 data cubes. North is top and East is left. The distance
considered for SQ in this paper is d = 88.6 Mpc (from the NASA/TPAC
Extragalactic Database known as NED). At the distance of SQ, 30"

corresponds to ~13.04 kpc.
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Fig. 8. Stephan’s Quintet spatial map colour coded according to their position in the BPT diagnostic diagram for the HV sub-sample (upper panel),
the LV sub-sample (lower left panel), and the three-dimensional distribution of the BPT class (e, 6, radial velocity; lower right panel). Blue, green,

and red pixels represent star-forming (1), composite (2), and AGN-like (3) regions, respectively.
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Fig. 7. Diagnostic diagram (BPT) of [Om]A5007/HB versus
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