


































Science highlights

• So far, CFIS has resulted in 

• 4 published peer reviewed publications

• 1 in press peer reviewed publication (accepted just yesterday)

• at least 2 peer reviewed publications in the late stages of preparation


• Team - lets get 10 papers submitted/in press/published by the end of the year…!


• In the remainder of this session:

• The three dimensional structure of the outer stellar halo  
• The hierarchical substructure of the Milky Way 
• The tidal tails of the Milky Way 
• The chemodynamics of the Galaxy, at the faint end of the Milky Way 
• Mergers and the triggering of AGN 
• A Universe of ultra-diffuse galaxies 
• Weak lensing (Mike Hudson) 
• Strong lensing (Raphael Gavazzi) 
• The star formation history of the Milky Way from white dwarfs (Nick Fantin)
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• Use Blue Horizontal Branch 
stars:
• Hot stars 7400 < Teff < 9300 
• Relatively accurate standard 

candle (~10% distance 
uncertainties)

• Easily traced to large radius 
(see previous work by (Yanny 
et al. 2000; Sirko et al. 2004; 
Deason et al. 2011, and 
others).

• Major source of contamination 
is blue stragglers

The three dimensional structure of the outer stellar halo



Courtesy of Else Starkenburg (AIP)

• Comparison of BHB and BS stellar 
spectra show that the greatest 
discrimination between the two is in 
u-band (Balmer jump) and z band 
(Paschen lines)

• Use PCA technique involving CFIS 
u and PS1 griz

The three dimensional structure of the outer stellar halo



• Fit to full three dimensional distribution of BHB stars, accounting for CFIS footprint, 
photometric completeness, residual contaminations. 

• Used power law, broken power-law models, with constant and variable flattening
• Formally, a (constant) oblate halo is preferred (q~0.8), with a broken power-law profile (4.24 

+/- 0.08 with 40kpc). Profile is shallower (3.21 +/- 0.07) after this radius
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The hierarchical substructure of the Milky Way

• Using the BHB dataset to 
quantify the hierarchical 
structure of the Milky Way 
halo using the OPTICS 
algorithm (see 
McConnachie et al. 2018 
for application to PAndAS 
data)

• Recover all known 
substructures in our 
footprint, as well as new 
structures and possible 
new streams surrounding 
some globular clusters
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The hierarchical substructure of the Milky Way
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• Blue stragglers are much brighter 
than main sequence stars and 
reasonably numerous in denser 
stellar populations

• Ideal tracers of the outer disk!
• Cross-match the CFIS blue 

straggler population with Segue 
radial velocities and Gaia proper 
motions 

• Note: Gaia parallaxes to these 
objects are less accurate than our 
photometric estimates

• (Based on empirical calibration by 
Deason et al. 2011 and confirmed 
on CFIS GCs)

Disc BS population?
The tidal tails of the Milky Way
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Disk population at 20kpc, 
nearly 10kpc above the 
plane of the disk 

The tidal tails of the Milky Way



• Comparison with Laporte et al. 2018, simulating the interaction of Sgr with the disk of 
the MW

• Sgr dSph can create the flare, with stars at a vertical elevation of z~8.5 kpc at R=25 kpc

The tidal tails of the Milky Way



Inputs

CFIS

u
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+ +
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classifier

Random Forrest 
Classifier
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• Extending the ideas of Juric et al. and the 
principles of separating BHB from BS to the 
next level…

• Idea is to get the distance (via absolute 
magnitude) and metallicity for all dwarfs and 
giants in a photometric dataset, without 
knowing whether they are dwarfs or giants 
to begin with…

• Use PS1 and CFIS photometry

• Train to SDSS segue spectra for dwarfs/
giants + [Fe/H]

• Use Gaia parallaxes for absolute 
magnitude

The chemodynamics of the Galaxy, at the faint end of the Milky Way
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The chemodynamics of the Galaxy, at the faint end of the Milky Way
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The metallicity structure of the outer Galaxy
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A Universe of ultra-diffuse galaxies

This is one tile out of a current total of 
11,620 in an unbiased survey of the sky…



CFIS publications
Jensen, J., et al., 2019/2020, MNRAS, in preparation

A-type stars in the Canada-France Imaging Survey III. The hierarchical structure of the Milky Way's stellar halo 

Thomas, G. F., Annau, N., et al., 2019, MNRAS, to be submitted

The estimation of stellar parameters with the Canada-France Imaging Survey 

Fantin N. et al. 2019, MNRAS, to be submitted

The Canada France Imaging Survey VI: Reconstructing the Milky Way using its stellar graveyard 

Ellison, S., et al. 2019, MNRAS, in press

A definitive merger-AGN connection at z ~ 0 with CFIS: mergers have an excess of AGN and AGN hosts are 
more frequently disturbed 

Thomas, G. F., Laporte, C. F. P. et al. 2019, MNRAS, 483, 3

A-type stars in the Canada-France Imaging Survey - II. Tracing the height of the disc at large distances with 
Blue Stragglers 

Thomas, G. F. et al., 2018, MNRAS, 481, 4 

A-type stars in the Canada-France Imaging Survey I. The stellar halo of the Milky Way traced to large radius by 
blue horizontal branch stars 

Ibata, R. et al., 2017, ApJ, 848, 2, 129

Chemical Mapping of the Milky Way with The Canada-France Imaging Survey: A Non-parametric Metallicity-
Distance Decomposition of the Galaxy 

Ibata, R. et al. 2017, ApJ, 848, 2, 128

The Canada-France Imaging Survey: First Results from the u-Band Component
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