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The	 imaging	Fourier	 transform	spectrometer	SITELLE,	at	 the	Canada-France-Hawaii	Telescope,	 is	 ideal	 to	study	HII	 regions,	
from	their	emission	lines,	as	done	with	the	project	SIGNALS*.	Nevertheless,	this	study	requires	in	many	cases	to	consider	first	
other	 components	 on	 the	 line	 of	 sight,	mainly	 the	 stellar	 populations	within	 the	 galaxy.	 As	 shown	here,	 SITELLE	 can	 also	
measure	absorption	lines	from	stellar	populations.	
*Star	formation,	Ionized	Gas	and	Nebular	Abundances	Legacy	Survey	:	Large	program	to	observe	∼40	galaxies	with	a	mean	resolution	of	20	pc.		
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 350 to 900 nm (filters)

           R = 1 to 10000 


Fig. Top: The spectrum of the bright central HII region in NGC 4214. The SITELLE sinc instrumental profile is easy to 
notice (in red, a fit of the emission lines obtained with ORCS). As for all the HII regions in this galaxy, we see no 
signature from stars (e.g. an absorption profile beneath the Hβ emission line) and no [NII]. Bottom: The integrated 
spectrum of 200 pixels located North-East of the central HII region, where the galaxy continuum flux is important. It 
clearly shows absorption lines from the galaxy stellar populations, with some diffuse ionized gas emission.


Fig. The SITELLE C3 filter was tested with NGC 1637 
(R=1800 2.8h). Shown here is a spectrum (after binning 
to reach S/N=23) in the galaxy disk with its fit (in red) 
from PPXF, using Milnes stellar population templates, to 
derive the velocity parameters. These data will  also  be  
useful  to  isolate  the  stellar  pop.  in  order to obtain 


Fig. The velocity map and 
rotation curve based on the 
C3 filter absorption lines. 
Pixels at the light center (in 
red in the rotation curve and 
galaxy image) are clearly not 
at the dynamical center 
(yellow +).  


		

NGC	628	at	7	Mpc	– A	typical	SAc	spiral	galaxy.	
	

SITELLE image. Rousseau-Nepton et al. 2018.


Fig. The spectrum of an HII region located near the 
center of NGC 628. Top: Before the subtraction of an 
average spectrum for the galaxy stellar populations. The 
stellar pop. spectrum was created by combining all pixels 
in the galaxy disk with no Hα emission. A variation of the 
stellar pop. spectrum within the galaxy was not observed. 
The stellar pop. spectrum is shown in color, after being 
scaled to the region continuum level. Bottom: After the 
subtraction of the stellar pop. spectrum. The effect is 
important on Hα and Hβ, the extinction, and the gas 
diagnostic emission lines ratios. 


		

NGC	3344	at	9	Mpc	– A	massive	spiral	galaxy	with	
an	important	diffuse	ionized	gas	component.	

SITELLE image. Moumen  et al. submitted.


SITELLE image from the combination of the datacube interfero-
grams for the 3 filters SN1	(363-385	nm),	SN2	(482-513	nm),	and	
SN3	(647-685	nm). Vicens et al. in prep.


NGC	 4214	 at	 3	 Mpc	 – Spectra	 from	 this	 dwarf	 galaxy	 are	
dominated	by	HII	 region	emission,	 but	 still	 stellar	 absorption	
lines	are	noticeable.		

Fig. The global background (BG) spectra from pixels in rings with different galactocentric 
radii (GCD). The ring widths are selected for S/Ncont = 25. About 3000 emission regions 
(HII regions and supernova remnants) have been masked before the selection of the BG 
pixels. Absorption lines from the stellar populations do not show up at all because of an 
important diffuse ionized gas component. 


Fig. The Hα/Hβ emission lines ratio of supernova remnant candidates in NGC 3344. 
Right: Before the BG subtraction. Left: After the global (red) and local (blue) BG 
subtraction. The local BG is the sum of pixels surrounding the individual candidates.  The 
scatter in the plots  is  


Fig. The Hβ line for an HII region after the subtraction of Starburst99 stellar population spectra. 
While the technique used to subtract the stellar pop. in NGC 628 may not truly take into account the 
presence of the young stellar pop. ionizing each HII region, it is still useful. Considering that: 1) We 
scale the average stellar pop. to the continuum level of the region, therefore we partially include more 
than just the old stellar pop.; 2) Tests for the subtraction of stellar pop. spectra from Starburst99 
reveal that the exact proportion of the young and old population spectra has a negligible effect on 
the emission lines. For example, it affects E(B-V) by less than 0.1 dex; and 3) The true picture is rather 
complex considering the relative distribution of the populations, gas, and dust.
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explaine d by the 
complex distribution 
of the diffuse ionized 
gas. The subtraction 
of the BG remains 
important in order to 
study the extinction 
and the gas emission 
lines.  


SITELLE image. 

Savard et al. in prep.


NGC	7479	at	30	Mpc	–	Lots	of	
absorption	along		the	bar!	

Fig. Spectrum of an HII region in the galaxy bar: no [OIII] !


Fig. Top: The spectrum of 30 pixels in the bar near the 
galaxy center: the stellar populations signature is 
responsible for a broad Hβ

ab s o r pt i o n . Bottom 
right: The Hβ absorption 
line map (the emission 
component has not been 
removed yet). 


SITELLE C3 (510-553 nm) image. 

Massé et al. in prep.


better constrains 
for the HII regions 
and to describe the 
galaxy evolution and 
the origin of its 
asymmetry.


		NGC	1637	at	11	Mpc	–	C3	filter.	


