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Color and luminosity are key tools for 
classifying galaxies 

•  The easiest (often 
only) attributes we 
can measure for 
most galaxies 

•  Depend primarily 
on a galaxy’s 
history of star 
formation 

•  To place the Milky 
Way in context, 
need to know these 
properties for it 
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   Figure: D. Hogg 

J. Newman – Color of the Milky Way 



Our location within the Milky Way makes 
this difficult 

•  Note colors in this photographic panorama: MW looks 
white at night because low-light vision is black-and-white 



New method: find analogs of the Milky 
Way and measure their colors 

36”!

•  Using data from the 
Sloan Digital Sky Survey 
(SDSS) 

•  Find galaxies 
matching Milky Way 
(given uncertainties) in 
total mass of stars and 
rate of making new 
stars 

•  Then we can 
determine their color 
and luminosity 

Images from SDSS; colored to highlight contrasts, not what eye would see 



The Milky Way is one of the bluest red 
galaxies, or one of the reddest blue ones 
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•  Formation of new stars 
in the Milky Way is 
winding down (cf. 
Mutch et al. 2011) 

J. Newman – Color of the Milky Way 
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Previous best 
estimate	


The Milky Way is one of the bluest red 
galaxies, or one of the reddest blue ones 
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•  Formation of new stars 
in the Milky Way is 
winding down (cf. 
Mutch et al. 2011) 

•  Agrees with, but ~3x 
smaller errors than, best 
previous color estimate 
(van der Kruit 1986) 

•  Now possible to 
compare the Milky 
Way to samples of 
nearby and distant 
galaxies 



What color would our eyes see a 
distant Milky Way as? 

•  If seen in isolation: white 
•  Closest match to spectrum: 
new spring snow seen in 
early morning light 
•  Color temperature 4840K 
•  Bluer than incandescent 
lights (3000K), redder than 
white on a TV/noon light 
(6500K): our eyes treat both 
as white 

•  Handouts: Canva-Paper (OK 
substitute for snow); galaxy colors 
relative to different light sources CIE 1931 Chromaticity Diagram  

Colors relative to D65, wikimedia.org  



Summary 

•  We have determined the color of the Milky Way              
by finding other galaxies that match its properties 

•  The Milky Way’s color could be on either side of a 
standard dividing line between red and blue galaxies: 
formation of new stars is becoming rare 

•  To an observer outside our galaxy, the overall color of 
the Milky Way would be white 

•  The Milky Way is appropriately named! 

Jeffrey Newman:  janewman@pitt.edu   (412) 592-3853 
Timothy Licquia:  tcl15@pitt.edu    (810) 240-9729    

Look at new spring snow 
See the River of Heaven 
An hour after dawn 

http://www.phyast.pitt.edu/~janewman/milkyway/milkyway.pdf 
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Color is determined by perception 

•  What color we see something as 
depends on what it is compared to 

•  Light bulbs and noon daylight have 
very different spectra, but our eyes can 
treat each one as ‘white’, and we will 
see color relative to it 

•    The sets of boxes at top left and 
bottom right (or top right/bottom left) 
have identical color to each other.   

•  See handout: the same spectrum for 
the Milky Way appears white (hint of 
lavender) vs. yellow-beige depending 
on what you compare to  

Image from http://www.psy.ritsumei.ac.jp/~akitaoka/color-e.html 



Color of the Milky Way vs. “Color 
of the Universe” 

•  Baldry et al. 2002: determined 
average spectrum of light from 
nearby galaxies: “cosmic 
spectrum” 

•  That spectrum/color is 
extremely close to MW (well 
inside star symbol) 

•  This tells us that the 
population of stars in the Milky 
Way is very close to an 
average over all galaxies 
today 

•   Copernican principle: we 
should expect to live in a 
typical place in the Universe 

CIE 1931 Chromaticity Diagram  

Colors relative to D65, wikimedia.org  



Why “new spring snow in the 
early morning” 

•  Spectrum of Milky Way is 
very close to a “D50 
standard illuminant”: 
matches early morning (or 
evening) light  

•  Hard to visualize sky 
illumination directly, but 
we see same spectrum 
when look at a perfect 
diffuse reflector 

coarse 
fine 
frost 

Wavelength (microns) 
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coarse 
fine 
frost 

•  Fine-grained, springtime snow is close to perfect for 
visible light 

•  Canva-Paper is much closer than e.g. copier paper 
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Background: Red and Blue galaxies 

Brighter	


R
ed
de
r	


•  Most galaxies too far 
away to see detailed 
shapes.  Classify by color: 

•  “Red Sequence”: Elliptical 
and lenticular galaxies in 
which star formation has 
ceased. All bright blue 
stars have died out, 
leaving red giants and 
lower-mass, redder stars. 

•  “Blue Cloud”: Spiral and 
irregular galaxies in which 
new stars are still forming. 
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Improved star formation rate estimates 

•  Chomiuk & Povich (2011) 
compiled a wide variety of 
measurements of the rate 
at which the Milky Way 
forms new stars 

•  We applied new statistical 
techniques to combine the 
results, accounting for 
possibility that some may 
be wrong 

•  Find that the Milky Way is 
forming 1.5 – 2 solar masses 
worth of stars every year 
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