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Calibration - M31

SITELLE, one of four instruments 
available at the Canada-France-Hawaii 
Telescope, is an imaging Fourier 
transform spectrometer capable of 
obtaining the spatially resolved spectra 
of extended sources (FOV=11’ x 11’; 
pixel size=0.32’’), in selected bands of 
the visible (350 - 900 nm), with a 
spectral resolution (R = 1 - 10 000) 
chosen by the observer. 

We present in this poster an update on 
the astrometric and wavelength 
calibration, a new catalogue of 
emission-line sources in the central 
region of M31, a gallery of recent 
pret ty p ictures ob ta ined w i th 
SITELLE, as well as references for 
potential users.

We have used a deep, 4 hour cube (filter SN3; R=5000), 
of the central region of the Andromeda galaxy, to 
significantly improve the astrometric, photometric and 
wavelength calibration for SITELLE.  

Although this cube was aimed at characterizing the 
diffuse ionized gas around the liner [PI: Anne-Laure 
Melchior, Observatoire de Paris], we have detected 
nearly 800 emission-line point sources in this field 
(including 450 new discoveries) and measured their 
radial velocities with a precision of ~ 2 - 6 km/s.

Photographs of nuthatches (« sittelles ») 
courtesy Etienne Artigau 

(http://oiseaux.hobby-site.com/)

Statistics 
Available to the community since 
semester 2016A, SITELLE has since 
then been used to study Galactic HII 
regions, nearby galaxies, galaxy 
clusters, as well as low-redshift Lyman-
alpha absorbers. 

Fraction of Canadian PI time for 
SITELLE: 
2016B: 35% 
2017A: 19% 
2017B: 23% 

The «  niche  » for SITELLE: extended 
emission-line objects.

http://cfht.hawaii.edu/Instruments/Sitelle/SITELLE_publications.php
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Want to know more about SITELLE?

http://cfht.hawaii.edu/Instruments/Sitelle/FTS-primer-Jan16.pdf

Contacts:
ldrissen@phy.ulaval.ca (SITELLE PI)
thomas.martin.1@ulaval.ca (Data reduction and calibration) 
prunet@cfht.hawaii.edu (Instrument scientist)
r-nepton@cfht.hawaii.edu (Canadian resident astronomer)

SITELLE REDSHIFT 
 RECORD!

JUST SUBMITTED!

RECENTLY  SUBMITTED!

Crab nebula - Highest spectral resolution cube obtained 
so far with SITELLE: R=9000, SN3 filter

NGC 6960 - Supernova remnant in 
Cygnus [A. Alarie, UNAM]

NGC 628 - Spectrum of an HII region in a spiral galaxy 
[L. Rousseau-Nepton, CFHT]

SH2-158 - H-alpha Doppler map [G. 
Joncas, U. Laval]

Abell 1413 - Star-forming galaxies

NGC 6822 - HII regions, [OII] 
3727 [P. Martin, UH-Hilo]

NGC 1275 - Doppler map [M-L 
G.-Marsolais, U. de Montréal]

Wavelength            

Pseudo-slit across the cube

[OII] λ3727
[OIII]λ5007
Hβ

Monochromatic [NII] 6584 images extracted from the cube 
at two different velocities, showing the diffuse ionized gas.

v = −205 km/s

v = −410 km/s

11’

Wavelength calibration relies on a high resolution cube of a He-Ne 
laser (543.5 nm) laser obtained with the telescope pointing at zenith. 
The exact wavelength of the laser is not very well known and is 
subject to drift with time. The absolute calibration of the whole cube is 
thus subject to a systematic bias but the relative, pixel-to-pixel, 
calibration is not affected. However, the relative calibration shows 
some distortions from a perfect model due to aberrations and 
deformations in the optical structure. We have built a model of these 
aberrations and applied it to the data. Internal (night-sky OH lines) 
and external (radial velocities of known planetary nebulae; MNRAS, 
369, 97) velocity residuals are shown above.

The vast majority of emission-line point sources 
in the field are planetary nebulae.
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Five novae having erupted in 2016 were 
detected, including this one, caught less than 2 
weeks after its discovery.

Two supernova remnants were known in the field. We have uncovered two 
new ones, characterized by very strong and broadened [SII] lines. The SNR 
shown above has a diameter of ~ 20 pc and is located ~ 230 pc from M31’s 
nucleus.

[NII]

Hα

[SII] Hα

[NII]

σ = 2.1 km/s σ = 6.1 km/s

Internal (OH lines) External (Halliday 2006)

An Astrometric calibration model has 
been designed, using the Gaïa-DR1 
catalogue. The precision reaches ~ 0.3’’, 
less than one pixel.
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