


¡ What is Dark Matter?

¡ How to search for Dark Matter 

¡ Searching for Dark Matter at SNOLAB

Background Image credit: www.arcetri.astro.it/~ciardi



Image Credit: NASA, JPL-Caltech, SDSS, Leigh Jenkins, Ann Hornschemeier (Goddard Space Flight Center) et al.
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Image credit: www.hep.shef.ca.uk/research/dm/intro.php
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§ Distortions in the 

appearance of background 
galaxies can be used to 
measure the mass and mass 
distribution of foreground 
objects
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Credit: X-ray(NASA/CXC/Stanford/S.Allen); 
Optical/Lensing(NASA/STScI/UC Santa Barbara/M.Bradac)
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Image credits: WMAP Science Team, NASA, 



¡ ~27% of the energy 
density of the universe is 
dark matter
§ Gravitationally interacting
§ Neutral
§ Long lived 
§ Non-baryonic
§ “Cold” (i.e. non-relativistic 

at early times)



¡ ~27% of the energy 
density of the universe is 
dark matter
§



Image credit: HEPAP/AAAC DMSAG Subpanel (2007)
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Image credits: NASA, discovermagazine.com, atlas.ch
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§ We are looking for very low 

energy (<~100 keV) nuclear 
recoils
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Image credit:777icons.com
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¡ Large mass, long 
exposure

¡ Low threshold
¡ Low background
¡ Background 

discrimination 
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Image by Sanford Laboratory, www.symmetrymagazine.org



¡ The most pernicious 
backgrounds in 
astroparticle
experiments are 
cosmogenic

¡ The muons are 

































Image credit: deap3600.ca



¡ The ratio of light from singlet (~7 ns decay time) and triplet (1.6 
μs decay time) depends on particle type

>108 electron/nuclear recoil discrimination





Image credit: supercdms.slac.stanford.edu



Image credit: news-g.org



Image credit: news-g.org



Image credit: picoexperiment.com



Image credit: picoexperiment.com



Image credit: picoexperiment.com



¡ Dark Matter is one of the great mysteries of 
our time

¡ Attempting to detect dark matter requires 
specialized experiments in dedicated 
underground laboratories

¡ Canada’s SNOLAB hosts a number of
leading dark matter search experiments


