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Space Physics
• Fundamental plasma physics with universal 

application, including to fusion plasmas, 
astrophysical plasma systems, and space weather.

Image courtesy of NASA.



Solar flaring and the connection to geospace: 
discovered in 1859

eol.jsc.nasa.gov

COSPAR/ILWS Space Weather Science Roadmap team 2015



Global infrastructure and 

economies are connected 

regionally and globally.

Space weather impacts are 

inter-connected.

Courtesy: 

EURISGIC 

Project.
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Radiation Belts and South Atlantic 
Anomaly
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The Experimental Albertan Satellite 
#1 (Ex-Alta-1)

Review the Ex-Alta 1 and 

AlbertaSat story on YouTube! 



QB50 Mission

The Experimental 

Albertan Satellite #1

Ex-Alta 1



Payloads: Digital Fluxgate Mag. (DFGM)
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Video courtesy of Andy Kale Magnetometer at end of 60cm boom to 
minimize magnetic interference 

Low noise 
measurements of 
magnetic fields



Payloads: Multi-Needle Langmuir Probe 
(MNLP)
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Image courtesy of Andy Kale

Provides high time resolution measurements of electron density and 
temperature

University of Oslo instrument



Payloads: Teledyne Radiation Dosimeter
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Enables routine monitoring of 
spacecraft radiation environment.

Assessment of dose as a function 
to time; impacts from South 
Atlantic Anomaly.

Assess on-board anomalies?

Commercial non-ITAR part. Flew to 

moon on NASA LADEE mission



Payloads: Athena Open Source On-Board 
Computer (OBC)
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Goal: to create an open 
source suite of U of A 
cubesat subsystems

Opportunity for student-
led hardware and 
software development 

A second iteration of this 
board will fly on Ex-Alta 2.



Photography by John Ulan

A Mult idisc ipl inary Student Team

Mostly undergraduate students!
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E x - A l t a  1 :

Integration



Introducing Ex-Alta 1

16Rendering courtesy of Andy Kale



Crowd-Sourcing!
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Ex-Alta 1:

Launch
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April 18, 2017 | Cape Canaveral, Florida

Courtesy of NASA.
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E x - A l t a  1 :

Deployment
Courtesy of NASA and Nanoracks.



21

E x - A l t a  1 :

Deployment
Courtesy of NASA and Nanoracks.
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E x - A l t a  1 :

First  Two-Way Contact



Canadian Space 

Agency

Canadian CubeSat 

Project

(CCP)



Canada “Spacescape”

• Canada has a population of 37M 
spread over 10 provinces and 3 
territories

• The top 4 provinces account for 
76% of the population

• The space industry is highly 
concentrated in only 4 provinces 

• In the academia, space science 
(including astronomy), atmospheric 
science, and spacecraft engineering 
subjects are available in almost all 
provinces

• There is virtually no space education 
or industry in the 3 territories

• Canada has no direct access to a 
launch vehicle



CCP Initiative

• CCP goal is to launch at least 13 nanosats from post-secondary 
institutes representing all 13 Canadian provinces and territories

• CCP requires the involvement of professors/teachers who act as 
Principal Investigator of the project and are responsible for supervising 
the student team to design, build, test and operate the CubeSat

• 15 mission teams selected in 2U and 3U Cubesats, with Proposals 
have very diverse mission objectives: education, science, technology, 
astronomy, Earth observation, etc.

Proposal Selected

2U 13 12

3U 4 3

Total 37 33

• CCP satellites to be launched in two constellations by NanoRacks from 
ISS.



E x - A l t a  2 :

Mission 
P r e d i c t i o n M o n i t o r i n g P o s t b u r n  E f f e c t s



E x - A l t a  2 :

Multispectral  Imager

Band  Spectrum [nm]

1 620 - 670

2 841 - 876

3 459 - 479

4 2105 - 2155

Spectral bands relevant to wildfire 

detection and analysis:



Science with CubeSats?
Fundamental plasma physics with universal 
application, including to fusion plasmas, 
astrophysical plasma systems, and space weather.

Image courtesy of NASA.



Credit: Le, Slavin, and Strangeway, (2010)



Non-time stationarity and fine structure of 
Magnetosphere-Ionosphere Coupling

Miles et al. 

2018



Cubesat Constellation for Magnetosphere-
Ionosphere Coupling ?



Nano-Satellite Constellations



Summary and Conclusions
• The AlbertaSat project and data from Ex-Alta-1 continue to offer 

exceptional student hands-on learning and research opportunities.

• Future U. Alberta missions in development, including a FireSat
mission targeting forest fires, and future space science constellation 
class missions, with a goal of a cubesat every 2 years.   

• Great science opportunities for genuine space physics research and 
discovery with constellations of cube satellites – for example the 
Canadian CubeSat Program (CCP).

• Future opportunity for international Space Weather cubesatellite
constellation  - perhaps a partnership between UN OOSA, COSPAR, 
Space Agencies and Member States?

Review the AlbertaSat and Ex-Alta 

1 story on YouTube! 


