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91  Foreword – The Physics in Mining, by Daniel L. Cluff, Guest Editor

92  Préface – La physique en exploitation minière, par Daniel L. Cluff, Rédacteur honoraire

94  Physics and Mining are Connected Through the Millennia, by Daniel L. Cluff

96  Meeting Future Mineral Resource Demand by Ultra-Deep Mining, by Douglas Morrison

99 Exploring New Frontiers in Deep Underground Science, by Samantha Kuula and Blaire Flynn

102  3D Scanning and Mapping of Underground Mine Workings Using Aerial Drones, 
by Syed Naeem Ahmed

104  Electromagnetic Radiation from Coal Rock Failure in Underground Coalmines, by Dazhao Song, 
Xueqiu He, Enyuan Wang, Zhenlei Li, and Ming Cai

109  The Impact of Cryogenics on Deep Mines, by Daniel L. Cluff

113   Gravitational Wave Detections Usher in a New Era of Astronomy, by Jonathan Ziprick and 
Gabor Kunstatter

117 2018 Student Competitions / Compétitions étudiantes 2018

119  2018 Student Prize Article - Magnetic Resonance Imaging of Fast Turbulent Gas Flow, by Amy-Rae 
Gauthier and Benedict Newling

123  2018 Student Prize Article - Interpreting Satellite Observations of the Ultraviolet Aerosol Index 
to Understand Aerosol Scattering and Absorption, by Melanie S. Hammer, Randall V. Martin, Aaron van 
Donkelaar, Chi Li, Virginie Buchard, Omar Torres, Brian L. Boys, David A. Ridley, Robert J.D. Spurr, and Max Manning

125  2018 Student Prize Article - Improving Reconstruction 
of GeV-scale Neutrinos in IceCube-DeepCore by 
Direct Event Simulation, by Sarah Nowicki

129  2018 Student Prize Article - Modeling Polarisation 
Distortion of Optical Quantum Signals Through a 
Pressurized Window, by Sebastian Slaman and 
Thomas Jennewein

131  Elementary School Education and Outreach Through 
the Ex-Alta 1 CubeSat Mission, by Ruth E. Ferrari, Ashley 
J. Hansen, Stefan Damkjar, Callie Lissinna, Andy Kale, Duncan 
G. Elliott, Ian R. Mann, and David M. Miles

Cover / Couverture :

Refl ections of modern 
physics.  A physicist in 
clean-room gear walks 
through a pristine drift 
of SNOLAB, located 
at the 2070 m level of 
the Creighton mine. 
SNOLAB is a perma-
nent clean lab expan-
sion built around the 
cavity of the original 
Nobel Prize winning 
SNO experiment.

Réfl exions sur la physique moderne. Un 
physicien dans un survêtement de salle 
blanche dans une galerie impeccable de 
SNOLAB à 2070m sous la surface de la 
terre dans la mine de Creighton. SNOLAB 
est une salle blanche permanente, une ex-
pansion construite autour de l’expérience 
originale de SNO gagnante du Prix Nobel.
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