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PREFACE

This guide is intended as a reference to careers in space and related fields.  It is

expansive, but not exhaustive.  The future of humanity lies in the exploration and

eventual colonization of space which opens new opportunities with every passing year.  

People must develop new technologies and products to serve the growing space

industries.   While it is true that astronomers, engineers and astronauts make up the

greater part of the space program, there are many other careers that are related to the

study of the universe.  In order to make this a useful reference, the careers are listed in

alphabetical order.  Each topic has a description of the job as well as the degree program

at a Canadian university and the necessary high school prerequisites.  There is a listing

of Canadian universities with space-related programs and a cross-reference of careers

with the universities which offer appropriate degrees.  Only Canadian universities have

been included, but this does not mean that there are no other ways to obtain a career in a

space-related field.  Several countries worldwide have respected space programs and

institutions that offer degrees comparable to those listed in this booklet.  Many colleges

in Canada and abroad also offer degrees that may lead to a career in the space sciences,

but the careers listed in this guide all require university degrees.



KEEP THE DOORS OPEN

Don’t take high school course with too
narrow a field in mind.  Add some extra
courses such as English/Drama, Physical
Education, Art, Languages and Philosophy. 
You might be surprised at how you can use
them in your future career if not in life
itself.

JOIN A CLUB

Try joining clubs related to your career
choice. The Royal Astronomical Society of
Canada offers a lot to high school students. 
Students for the Exploration and
Development of Space is also a great way
to get to meet people who are already
doing the things you would like to do.  The
Planetary Society is very much involved in
the exploration of space and membership
can open many doors for future astronauts. 
The addresses for these clubs are listed in
the appendix of this booklet.  

SUBSCRIBE

Get a subscription for as many magazines
as you can that are related to your area of
interest.  SkyNews is a great Canadian
space magazine. Astronomy and Sky and
Telescope are also filled with great articles
about space and technology.  Clubs usually
send their members interesting
publications, some of which could stand
alone as magazines for their quality.

HELPFUL HINTS

A great part of establishing yourself in the career of your choice has very little to do with your

academic achievements.  High marks are essential for acceptance into the university of your choice, but there

are some other things that you can do to improve your chances of finding work after you finish your degree.
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AEROSPACE ENGINEERS 

What they do:
Engineers build the spacecrafts and robots that explore space.  They design
spacesuits, environmental systems for space ships and stations and other
mechanical devices used in the space program from rockets to space toilets.

Degree Programs: Any engineering program can lead to a career in space, including
Astronaut.  Aerospace engineering as a specialized degree is a very limited
program.

First Year: Engineering Physics, Microcomputers in Engineering, Chemistry and
Materials, Chemistry and the Environment, Computer Programming, Linear
Algebra, Calculus.

High School Prerequisites:
OAC Physics, OAC Chemistry, OAC Calculus, OAC Algebra & Geometry, OAC
English.

Recommended: OAC Finite Mathematics

Universities:

Aerospace Engineering:
Carleton University
Ryerson Polytechnic University

Engineering Physics:
McMaster University
Queen’s University
University of Alberta
University of British Columbia
*most universities in Canada have engineering programs.  These ones are just the
most likely to lead to careers in space programs.

The X-38 Crew Return Vehicle for the International Space
Station.  The X-38 uses a lifting body design already proven
and tested in experimental vehicles of the 1970's.
Additionally, parts of the X-38 can be bought over the
counter, using existing technology rather than technology
invented from scratch - a marked difference from past NASA
spacecraft. 
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ARCHAEOASTRONOMERS

What they do:
Archaeoastonomers study the astronomical beliefs and practices of ancient
civilizations.  Some of the hot topics are the Mayan temples, Stonehenge, and
ancient observatories that record the solstices and other sky-related events.  Much of
the field is devoted to prehistoric monuments, but art and writings of later times are
also of interest. 

Degree Program:
 There is no actual degree program offered in Canada, but you may choose to do a
bachelor’s degree in Classics, Near Eastern Studies or Archaeology/Anthropology. 
You could take astronomy courses as some of your electives (extra courses in any
subject for which you have the necessary high school courses, but which are not part
of the required cou
rses in your degree program.).

High School Prerequisites:   OAC English, OAC History
Suggestions:   OAC French, other languages, OAC Physics, OAC Chemistry,  OAC
Calculus and other math (for the astronomy courses).

Universities:
You need to find a university with degree programs in both archaeology and
astronomy.  Some possibilities are:
Simon Fraser University
University of Calgary
Wilfred Laurier University
Queen’s University
University of Toronto
St. Mary’s University
Brock University
University of Victoria

Stonehenge is located about 80 miles
west of London near the town of
Amesbury.

It was built in three phases with the
final phase creating the monument that
we see today in about 1800 BC. The
first phase saw the digging of the henge
that encloses the main area in about
2800 BC with the first arrangement of
stones erected around 2100 BC.
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ASTRONOMERS

What they do:
Astronomers study the universe.  This is the broadest field of space sciences.  Some
courses are offered to non-science students which give a general overview of stars,
planets and structure of the universe.  Other courses are very mathematical and treat
such subjects as star formation, galaxy formation and how the universe works.

Degree Programs:
The degree program is called “Astronomy” and is offered through the physics
department, unless the university has its own astronomy department.

First Year:
Fundamental Physics, Chemistry, Linear Algebra, Calculus, Astronomy.

High School Prerequisites:
OAC Physics, OAC calculus, OAC Algebra & Geometry, OAC Chemistry, OAC
English

Recommended: OAC Finite mathematics

Universities:
Brandon University
Queen’s University
St Mary’s University
University of British Columbia
University of Manitoba
University of Toronto
University of Western Ontario
York University

It looks like the mother of all bird baths. A thousand
feet across, the Arecibo Radio Telescope crouches
within a natural bowl in the undulating limestone karst
of northern Puerto Rico, its massive, unblinking
aluminum eye fixed on the heavens. In a field where
size does matter, the Arecibo instrument takes the
cake: it is the world's most sensitive radio telescope by
far.
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ASTRONAUTS
What they do:
Many astronauts are mission specialists who are on the various missions in order to conduct
research.  Some are pilots and communications experts.  Canadian Astronauts have varied
backgrounds.  Some are engineers, others have biology degrees.  The career demands much
more than simply a university degree.  You should visit the Canadian Space Agency’s
webpage to learn more.

Degree Programs:
There is no such thing as an Astronaut Degree.  You will most likely have a degree in Physics,
Engineering, Biology or some other specialty related to space.  

High School Prerequisites:
This depends on your choice of undergraduate program.  See other careers for more
information.

Recommended:
Join the Students for the Exploration and Development of Space, the Planetary Society, the
Royal Astronomical Society of Canada, and any other organization which will put you in
touch with people in the field.  Whom you know is more important than what you know.

Universities:
Once again, this depends on the undergraduate program you are interested in.  Talk to
University Academic Advisors in the field you are most interested in.  You must be in top
physical condition to be an astronaut.  This may be why so many have been or still are military
personnel (at least in the USA).
 

The Canadian Astronauts

Astronauts have a scientific and academic
background in medicine, physics or engineering.   
Canadian astronauts are Mission Specialists or
Payload Specialists
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COMPUTER SCIENTISTS
What they do:
Computer scientists write the programs that run the unmanned space probes and
robotic craft.  Many of the Astronauts have degrees in computer science.

Degree Program:   Computer Science

First Year:
Linear Algebra, Calculus, Statistics, Computing Science, Physics

High School Prerequisites:
OAC Calculus, OAC Algebra & Geometry, OAC Physics, OAC English, 

Recommended:
OAC Finite Mathematics, computer programming, keyboarding

Universities:

Acadia University                           
Augustana University College         
Bishop’s University
Brandon University
Brock University
Carleton University
Concordia University                      
Dalhousie University                      
Laurentian University                     
McGill University                           
Memorial University of
Newfoundland
Mount Allison University                
Queen’s University                         
Ryerson Polytechnic University      
Simon Fraser University
St. Francis Xavier University
Technical University of Nova Scotia
Trent University
Trinity Western University

University College of Fraser Valley
University of Alberta
University of British Columbia
University of Calgary
University of Lethbridge         
University of Manitoba          
University of New Brunswick      
University of Northern BC           
University of Ottawa
University of Regina
University of Saskatchewan
University of Toronto
University of Victoria
University of Waterloo
University of Western Ont.
University of Guelph
University of Windsor
Wilfred Laurier University
York University                        

Sojourner is the name given to the first robotic roving vehicle to be
sent to the planet Mars,.which landed on July 4 , 1997.th

The rover  performed a number of technology experiments designed
to provide information that will improve future planetary rovers.
These experiments included: terrain geometry reconstruction from
lander/rover imaging; basic soil mechanics  by studying wheel
sinkage; path reconstruction by dead reckoning and track images; and
vision sensor performance.
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GEOLOGISTS

What they do:
Geologists study the Earth.  They study rocks and minerals as well as geological
processes such as earthquakes, volcanoes and plate tectonics.  This discipline is
also related to planetary science in that scientist also need to study the
“geological” processes at work elsewhere in the solar system.

Degree Program:   Geology

First Year:
English, Geology, Chemistry, Physics, Linear Algebra, Calculus

High School Prerequisites:
OAC Physics, OAC Chemistry, OAC Algebra & Geometry, OAC Calculus, OAC
English

Recommended:
Geography (Physical), Environmental Science, OAC Finite Mathematics

Universities:

Acadia University     
Brandon University                          
Carleton University
Concordia University
Lakehead University
Laurentian University
McGill University
McMaster University
Mount Allison University
Nipissing University
Queen’s University
St. Francis Xavier University

St. Mary’s University
University of Alberta
University of British Columbia
University of Calgary
University of Manitoba
University of New Brunswick
University of Ottawa
University of Saskatchewan 
University of Toronto
University of Western Ontario
University of Windsor

Dr. Gene Shoemaker:  During the 1960's he lead teams who were
investigating the structure and history  of the Moon and developing
methods of planetary geologic mapping from  telescope images of the
Moon. A health problem prevented his being the first  astronaut
geologist, but he personally helped train the Apollo Astronauts and sat
beside Walter Cronkite in the evening news giving geologic
commentary during  the Moon walks. He was involved in the Lunar
Ranger and Surveyor programs,  continued with the manned Apollo
programs, and culminated his moon studies in 1994 with new data on
the Moon from Project Clementine, for which he was the 
science-team leader. 
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PHYSICISTS

What they do:
Physicists study the way energy and matter behave.  The field is enormous and almost
every career in space is related to physics in some way. Physics is concerned with
everything from the tiniest sub-atomic particle to the large-scale structure of the
universe; from radiation to gravitation and everything in between.  Almost every
university has a physics program, but those listed here are most likely to lead to a
career in space.

Degree Programs:
Geophysics, Theoretical Physics, Physics, Astrophysics, Engineering Physics (and
others too many to mention)

First Year:
Physics, Linear Algebra, Calculus, Chemistry, one elective (unless your program has a
specific requirement)

High School Prerequisites:
OAC Physics, OAC Chemistry, OAC Algebra & Geometry, OAC Calculus, OAC
English

Recommended: 
OAC Finite Mathematics

Universities:
Geophysics:
University of Alberta                      
University of Saskatchewan
University of British Columbia         
University of Western Ontario
University of Calgary
Theoretical Physics
University of Guelph
Physics
Acadia University             Memorial University of Newfoundland
Bishop’s University          Mount Allison University
Brandon University          Okanagan University College
Brock University              Queen’s University
Carleton University           Simon Fraser University
Concordia University        St Francis Xavier University
Dalhousie University        St Mary’s University
Lakehead University         Trent University
Laurentian University       University of Lethbridge
McGill University             University of Manitoba
McMaster University        University of Ottawa
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UNIVERSITIES AND THEIR PROGRAMS
Listed by Province from west to east coast)

BRITISH COLUMBIA

Simon Fraser University (Vancouver)
Admissions: http://www.sfu.ca/
Degrees: BA, Bsc, BASc in Communications, Computing Science, Engineering Science, Applied
Mathematics, Biochemistry, Biological Sciences, Chemical Physics, Chemistry, Mathematical Physics,
Mathematics and Statistics, Physics

University of British Columbia (Vancouver)
Admissions: http://www.ubc.ca/
Degrees: Bsc in Astronomy, Atmospheric Science, Biochemistry, Biology, Chemistry, Computer
Science, Environmental Science, Geology, Geophysics, Mathematics, Microbiology, Physics

 University of Victoria (Victoria)
Admissions: http://castle.uvic.ca/adms/
Degrees: BA in Biochemistry and Microbiology, Biology, Chemistry, Classics, Mathematics and
Statistics, Physics and Astronomy.

ALBERTA

Augustana University College
Admissions: http://www.augustana.ab.ca/
Degrees: BA and Bsc in Biology, Chemistry, Classical Studies, Computing Science, Mathematics

University of Alberta (Edmonton)
Admissions: http://www.ualberta.ca/
Degrees: Bsc Engineering, Biochemistry, Biology, Botany, Chemistry, Computing Science,
Environmental Science, Geophysics, Geology, Mathematical Physics, Mathematics, Meteorology,
Microbiology, Physics

University of Calgary (Calgary)
Admissions: http://www.ucalgary.ca/
Degrees: Bsc in Engineering, Applied Chemistry, Applied Mathematics, Astrophysics, Biochemistry,
Biology, Chemical Physics, Chemistry, Computer Science, Geophysics, Mathematics, Physics

University of Lethbridge (Lethbridge)
Admissions: http://www.uleth.ca/
Degrees: BA, BASc & Bsc in Biochemistry, Biological Sciences, Chemistry, Computer Science,
Mathematics, Physics
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SASKATCHEWAN

University of Regina (Regina)
Admissions: http://www.uregina.ca/
Degrees: Engineering, BA, Bsc, in Biology, Biochemistry, Chemistry, Computer Science, Geology,
Mathematics & Statistics, Microbiology, Physics

University of Saskatchewan (Saskatoon)
Admissions: http://www.usask.ca/
Degrees: BA, Bsc, in Anthropology & Archaeology, Biochemistry, Biology, Chemistry, Classics,
Computer Science, Geological Science, Geophysics, History, Mathematics & Statistics, Microbiology,
Physics

MANITOBA

University of Manitoba (Winnipeg)
Admissions: http://www.umanitoba.ca/
Degrees: Bsc in Applied Mathematics, Biochemistry, Biotechnology, Chemistry, Computer Science,
Environmental Science, Geological Science, Microbiology, Physics, Astronomy, Mathematics

University of Winnipeg (Winnipeg)
Admissions: http://www.uwinnipeg.ca/
Degrees: BA, B.Ed, B.Sc in Biology, Chemistry, Classics, Education, Mathematics, Physics

ONTARIO

Brock University (St. Catharines)
Admissions: http://www.brocku.ca/
Degrees: B.Sc in Biochemistry, Biological Sciences, Biotechnology, Chemistry, Computer Science,
Earth Science, Mathematics, Physics

Carleton University (Ottawa)
Admissions: http://www.carleton.ca/
Degrees: B.Sc in Biochemistry, Biology, Chemistry, Computer Science, Environmental Science,
Geology, Mathematics & Statistics, Physics, Aerospace Engineering

Lakehead University (Thunder Bay)
Admissions: http://www.lakeheadu.ca/
Degrees: BA, B.Sc in Biology, Chemistry, Geology, Mathematics, Physics

Laurentian University (Sudbury)
Admissions: http://www.laurentian.ca/
Degrees: B.Sc in Applied Physics, Biochemistry, Biology, Chemistry, Computer Science, Earth Science,
Geology, Mathematics

McMaster University (Hamilton)
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Admissions: http://www.mcmaster.ca/
Degrees: B.Sc in Biochemistry, Biology, Chemistry, Computer Science, Geology, Mathematics &
Statistics, Molecular Biology, Biotechnology, Physics

University of Ottawa (Ottawa)
Admissions: http://www.uottawa.ca/academic/
Degrees: B.S.c in Biochemistry, Biology, Chemistry, Earth Sciences, Mathematics and Statistics, 
Physics,  Engineering degrees

Queen’s University (Kingston)
Admissions: http://www.queensu.ca/
Degrees: BA, B.Sc in Astrophysics, Biochemistry, Biology, Chemical Physics, Chemistry, Classics,
Computer Science, Geology, Mathematics, Mathematical Physics, Physics, Engineering degrees

Royal Military College of Canada (Kingston)
Admissions: Canadian forces recruiting
Degrees: B.Sc in General Science, Space Science

Ryerson Polytechnic University (Toronto) 
Admissions: http://www.acs.ryerson.ca/
Degrees: BA, B.Sc, B.Eng, B. Tech, in Aerospace Engineering, Applied Chemistry, Biology, Applied
Computer Science

Trent University (Peterborough)
Admissions: http://www.trentu.ca/
Degrees: B.A., B.Sc in Chemical Physics, Chemistry, Mathematics, Physics

University of Guelph (Guelph)
Admissions: http://www.uoguelph.ca/
Degrees: BA, B.Sc, B.Sc.Eng in Applied Biochemistry, Applied Chemistry, Applied Mathematics &
Statistics, Biochemistry, Biological Engineering, Biophysics, Chemistry, Chemical Physics, Computing
and Information Science, Earth and Atmosphere Science, Engineering, Physical Geography, Physics

University of Toronto (Toronto) 
Admissions: http://www.utoronto.ca/
Degrees: BA, B.Sc in Applied Mathematics, Astronomy, Biochemistry, Biology, Chemical Physics,
Chemistry, Computer Science, Geology, History & Philosophy of Science, History of Science and
Technology, Mathematics, Physics, Science and Technology Studies

University of Waterloo (Waterloo)
Admissions: http://www.uwaterloo.ca/
BA, B.Sc in Applied Mathematics, Astronomy, Biology, Chemistry, Computer Science, Geology,
Geophysics, Mathematics, History of Science, Physics
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University of Windsor (Windsor) 
Admissions: http://www.uwindsor.ca/
Degrees: BA , B.Sc in Biochemistry, Computer Information Systems, Environmental Geology, Geology,
Mathematics, Physical Geography, Physics

Wilfred Laurier University (Waterloo)
Admissions: http://www.wlu.ca/
Degrees: BA, B.Sc in Archaeology, Biology, Chemistry, Mathematics, Physics and Computing.

York University (Toronto) 
Admissions: 
Degrees: BA, B.Sc in Applied Mathematics, Computer Science, Mathematics, Classics, Astronomy,
Atmospheric Chemistry, Biology, Chemistry, Computer Science, Earth and Atmospheric Science,
Mathematics & Statistics, Physics, Space and Communication Sciences

QUEBEC

Bishop’s University (Lennoxville)
Admissions: http://venus.ubishops.ca/
Degrees: BA, B.Sc in Biological Science, Chemistry, Mathematics, Computer Science, Physics

Concordia University (Montreal)
Admissions: http://www.concordia.ca/
Degrees: BA, B.Sc in Applied Mathematics, Biochemistry, Biology, Chemistry, Computer Engineering,
Computer Science, Geology, Mathematics, Physics

McGill University (Montreal) 
Admissions: http://www.mcgill.ca/
Degrees: B.Sc in Biochemistry, Biogeography, Biology, Chemistry, Climatology, Geological Science,
Mathematics, Meteorology, Physics, Solid Earth Geophysics

NEW BRUNSWICK

Mount Allison University (Sackville)
Admissions: http://www.mta.ca/
Degrees: B.Sc in Biochemistry, Biology, Chemistry, Computer Studies, Mathematics, Physics

University of New Brunswick (Fredericton)
Admissions:
Degrees: B.Sc in Engineering, Biology, Chemistry, Geology, Mathematics, Physics, Statistics, Computer
Science
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NOVA SCOTIA

Acadia University (Halifax) 
Admissions: http://www.acadiau.ca/
Degrees: B.Sc in Biology, Chemistry, Geology, Mathematics, Physics, Computer Science

Dalhousie University (Halifax) 
Admissions: http://www.dal.ca/
Degrees: BA, B.Sc in Biochemistry, Biology, Chemistry, Computer Science, Earth Science,
Mathematics, Physics

St Francis Xavier University (Antigonish)
Admissions: http://www.stfx.ca/
Degrees: B.Sc in Biology, Chemistry, Geology, Mathematics and Computing, Physics

St Mary’s University(Halifax) 
Admissions: http://www.stmarys.ca/
Degrees: B.Sc in Astronomy, Biology, Chemistry, Geology, Mathematics, Physics, BA in Classics

PRINCE EDWARD ISLAND

University of Prince Edward Island (Charlottetown)
Admissions: http://www.upei.ca/
Degrees: B.Sc in Biology, Chemistry, Mathematics, Physics

NEWFOUNDLAND

Memorial University of Newfoundland (St. John’s) 
Admissions: http://www.mun.ca/
Degrees: B.Sc in Biochemistry, Biology, Chemistry, Computer Science, Earth Science, Mathematics &
Statistics, Physics
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AGENCIES AND CLUBS

One of the most important things you can do to help establish yourself in a career
in astronomy is to join the right agencies and clubs.  What you do with your spare time
can be more important than even your marks in high school, though good grades are the
first thing that post-secondary institutions look for.  Many of the space-related programs
are high in demand and, as a result, universities are able to pick and choose prospective
students.  If many students apply for a program which only accepts a limited number of
new students, then their marks will be compared first, sometimes going right back to
grade nine.  If there are many students with high marks applying, then the university may
just look at your affiliations to see if you are really serious about a career in space. 
University is very expensive, and will be even more costly by the time you finish high
school.  This means that scholarships are worth their weight in gold.  Some agencies
actually offer scholarships for people who wish to study space.  Preference is given to
their membership, so you might wish to include yourself in their membership list.  The
following is a list of organizations that may be beneficial to you as you begin your
journey to the stars.

The Canadian Association of Physicists
Membership: $40.00 per year

Address: Canadian Association of Physicists
Suite 112, McDonald Building

150 Louis Pasteur
Ottawa, Ontario

K1N 6N5
(613) 562-5614   fax (613) 562-5615

CAP@physics.uottawa.ca
http://www.cap.ca/

Publications: The Journal of the Canadian Association of Physicists, published 6 times
per year.

Benefits: 
C Excellent, up-to-date information about new discoveries in many areas of physics. 

You also get to see what other scientists are working on for PhD work or other
research.  
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C There is an annual congress which is attended by some of the top names in
physics.  You have the opportunity to meet these people and to perhaps find a
mentor who could guide you in your career.  

C The back pages of the journal list jobs offered by universities and corporations for
people who have earned degrees in physics.  These may be tenure-track positions
as a professor in a University or research fellowships with big companies or
government offices. 

Canadian Astronomical Society
http://www.astro.queensu.ca/~casca/

The Canadian Astronomical Society was founded in 1971 and incorporated in
1983 as a society of professional astronomers. The society is devoted to the promotion
and advancement of knowledge of the universe through research and education.
Membership is open to persons with a professional involvement with these goals in
astronomy and the related sciences. 

The main activities of the Society are its annual scientific meetings, the planning
and realization of scientific projects, the support of the scientific activities of its
members, and the dissemination of related information among members and other
interested persons. The Society supports committees on Optical and Infrared Astronomy,
Radio Astronomy, Space Astronomy, Theoretical Astronomy, Education, Heritage, and
Awards. 

Cassiopeia, the quarterly newsletter of the Society, is published at equinoxes and
solstices. 
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Canadian Space Agency
Address:  6767 route de l’Aeroport, Saint-Hubert, Quebec J3Y 8Y9

http://www.space.gc.ca/

The Canadian Space Agency is the government agency responsible for Canada’s
Space program.  You can keep yourself current by visiting their website and
downloading information that interests you.  They do not have a “subscription”, nor do
they publish popular literature.  They prepare reports for the government, which you may
read if you wish.

The Canadian space Agency, as a department governed by the Public Service
Employment Act and Regulations, is required to hire employees through the Public
Service Commission of Canada (PSC). The PSC is responsible for publicizing Public
Service positions.  You may wish to check out the government’s web pages to see what
is available out there.

To apply for positions in management or any of the five other occupational
categories (scientific, professional, administration and foreign service, technical,
administrative and support, and operations) or to join the space team as a student
(summer job or co-operative apprenticeship), you must submit your credentials and
qualifications to the PSC rather than the Canadian Space Agency.

Members of the Canadian astronaut team were selected during recruitment
campaigns in 1983 and 1992.  These campaigns received extensive media coverage and
enabled the CSA to recruit candidates with the necessary qualifications (scientific
studies in medicine, physics or engineering) to become astronauts.  The date of the next
interest call has not yet been set.  Please wait for the announcement on their website
before sending your resume to the organization handling the recruitment campaign.
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The Planetary Society
Membership: $35 (Cdn)

Publications: The Planetary Report, published 6 times per year
Address: The Planetary Society, 

65 N. Catalina Ave, Pasedena, CA 91106-2301
http:/planetary.org/

Benefits:
C You get up-to-date information about missions to Mars or other planets as well as

information about the planets and other things that make up our solar system
C You have the opportunity to be part of missions through your financial support
C a list of members’ names was attached to the Sagan Memorial Station which

landed on Mars
C You get tours of special space facilities if you show your membership card
C You have the opportunity to purchase specialized merchandise through the mail
C You may also subscribe to Mars Underground News (about the planet and the

missions), Bioastronomy News (about the search for extraterrestrial intelligence),
or the NEO News (Near Earth Objects...asteroids, comets and their ilk).

The Royal Astronomical Society of Canada
Membership: $36 per year, $22.50 for students (+ local centre surcharges)

Address:  136 Dupont Street, Toronto, Ontario M5R 1V2
http://www.rasc.ca/

Publications: The Observer’s Handbook (world leader for astronomical information, it is
in every important observatory worldwide.  It contains information about everything you
ever wanted to know about the universe and might see through a telescope.  It also has
star maps, moon maps, event predictions like eclipse times, and positions of the moons
of Jupiter and Saturn for the whole year.)

The Journal of The Royal Astronomical Society of Canada. (Contains professional
papers, articles written by members, book and software reviews, global astronomical
news, and more) published 6 times per year.
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Centre newsletters.  Each local club, or centre, publishes its own newsletter which
members receive in addition to the Handbook and Journal.  Some centres have a
surcharge in order to subsidize centre activities.

You may become a member of a particular centre or become an “unattached” member of
the National Society.  Centre members may have special benefits, such as the ability to
borrow books, scientific papers, binoculars, telescopes and other equipment, the use of
an observatory, and a centre newsletter.  The following is a list of centres across Canada
(current as of 1999 January).  You do not need to live near a centre to become a member
of it.

St. John’s : c/o 206 Frecker Dr. St John’s NF A1E 5H9
Halifax: P.O. Box 31011, Halifax, NS B3K 5T9
Quebec (French): 2000 boul. Montmorency, Quebec, QC G1J 5E7
Montreal (French): C.P. 206, Station St-Michel, Montreal, QC H2A 3L9
Montreal: P.O. Box 1752, Station B, Montreal, QC H3B 3L3
Ottawa: P.O. Box 33012, 1974 Baseline Rd. Nepean, ON K2C 0E0
Kingston: P.O. Box 1793, Kingston, ON, K7L 5J6
Niagara: P.O. Box 241, Niagara Falls ON L2E 6T3
Toronto: c/o Ontario Science Centre, 770 Don Mills Rd, Don Mills, ON M3C 1T3
Hamilton: P.O. Box 1223, Waterdown, ON L0R 2H0
Kitchener-Waterloo: c/o J. Brunton, 123 Grand River St. N. Paris, ON N3L 2M4
London: P.O. Box 842, Station B., London ON N6A 4Z3
Sarnia:
Windsor: c/o Frank Shepley, 344 S. Middle Rd, RR #2, Maidstone, ON N0R 1K0
Thunder Bay: c/o 135 Hogarth St. Thunder Bay, ON P7A 7H1
Winnipeg: Room 110, St Paul’s College, 430 Dysart Rd., Winnipeg, MB R3T 2M6
Regina: P.O. Box 20014, Cornwall Centre, Regina, SK S4P 4J7
Saskatoon: P.O. Box 317, RPO University, Saskatoon, SK S7N 4J8
Edmonton: 7112-137 Ave., Edmonton, AB T5C 2L5
Calgary: c/o Calgary Centennial Planetarium, P.O. Box 2100, Calgary AB T2P 2M5
Okanagan: c/o Ron Scherer, 11450 Darlene Rd. Winfield, BC V4V 1Y4
Vancouver: c/o Gordon Southam Observatory, 1100 Chestnut St. Vancouver, BC V6J
3J9
Victoria: c/o Bill Almond, 354 Benhomer Dr. Victoria BC V9C 2C6

Benefits:
C You get some of the finest publications in the world of astronomy with your

membership
C You have access to equipment and facilities for observational astronomy if you are

associated with one of the centres
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C There are frequent job offers for people with degrees in physics, engineering or
astronomy

C You have a chance to meet influential people both, professional and amateur
astronomers which gives you a chance to learn from their experiences

C There is an annual General Assembly held in a different Canadian city each year
which features talks given by leaders in their respective fields

C Many centres have active youth groups which give you a chance to meet other
young astronomers and learn more about astronomy

C This organization is one of the oldest and most respected societies in Canada and
worldwide.

Students for the Exploration and Development of Space
Membership: $10

Publications: SEDS Canada Newsletter, YLEM magazine
http://www.seds.ca/

Benefits:
C You will receive the SEDS Canada Newsletter and Ylem
C You get free admission to all SEDS Canada events
C SEDS offers scholarships to its members
C There are numerous multimedia essay contests with great prizes
C Astronauts, astronomers and physicists sit on the board of directors which gives

you a chance to meet them and learn from them
C It is run by students and only students can vote during elections or run for office

(if over 18)
C Space camps offer great experience and having attended such camps helps greatly

in being admitted to a post-secondary institution in space science
C You may get a chance to attend space shuttle launches with other SEDS members
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The National Space Society 
Membership: $35 US per year, $20 for students

Publications: Ad Astra, published 6 times per year
Address: National Space Society, 600 Pennsylvania Avenue, SE, Suite 201,

           Washington, DC 20003
http://www.nss.org/

As you look to the stars, dream of travel outside our atmosphere and wonder about life
on other planets,  there is one thing you should know... 

you are NOT alone.

There's an entire community of astronauts, visionaries, scientists, entrepreneurs, and
adventurers who share your love of space exploration. The NSS promotes change in
social, technical, economic, and political conditions to advance the day when people will
live and work in space. 

Benefits:
C Join a local chapter where activities include lectures with top scientists,

policymakers  and astronauts, workshops, slide presentations, films, and other
informative and exciting events.

C Member-preferred viewings at Kennedy Space Center launches enable you to
experience the thrill of shuttle lift-offs up close. Witness history in the making by
attending NSS-organized trips to commercial ELV and X-vehicle launch events.

C The cost of books, prints, computer software and games, learning materials,
memorabilia, apparel, and other space merchandise doesn't have to be out of this
world. When you join the Society, you'll receive exclusive, members-only
discounts from The Space Place -- the NSS Space Store.

C a full year's subscription to the Society's  award-winning official magazine, Ad
Astra (which means "to the stars"). Fuel your interest with articles and news
stories that keep you up-to-date on U.S. and international space programs,
commercial space endeavors, new technologies, recent  scientific achievements,
and perceptive glimpses into a remarkable future. Published six times a year.
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PUBLICATIONS

Astronomy Magazine
Subscription: $39.95 US dollars

Address:
P.O. Box 1612
Waukesha, WI

USA
53187-9950

http://www.kalmbach.com/astro/

This magazine is published monthly.  It has an easy-to-use starchart in the centre and
gives the positions of the moons of Jupiter as well as phases/positions of the moon and
planets for the month.  A high school student could read it.  It has many beautiful full-
colour pictures and good stories about various astronomical events and discoveries.  It is
also available at the newsstand, and I would recommend you purchase a copy or two
there before you subscribe.

SkyNews
Subscription:  $24 (Cdn)

Address: SkyNews
PO Box 2050 Stn LCD Malton
Mississauga, Ontario L4T 9Z9

Published six times a year, this magazine is part of a membership to the National
Museum of Science and Technology, or can be purchased separately for the same cost. 
It is included free with a membership in the Royal Astronomical Society of Canada.  It
includes and easy-to-use sky map as well as positions of planets and phases and
positions of the moon for each two-month period.  There is a calendar of events which
includes things like meteor showers, conjunctions, great things to see in the sky and
which planets are visible at which times.  There are great photographs and good stories
as well.  It focuses on Canadian contributions to astronomy.
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Sky & Telescope
Subscription: $37.95 US dollars

Address: 49 Bay State Rd
Cambridge, MA

USA
02138-9700

http://www.skypub.com/skytel/skytel.html

This magazine is published monthly.  It also has a star chart and gives the positions of
the moons of Jupiter and Saturn.  It has a listing of sky events such as eclipses,
conjunctions, meteor showers, etc.  There are spectacular photographs and excellent
stories.  This is the most technical of the three leading astronomy magazines in North
America.  A senior high school student may struggle with some of the terminology, but
could read it.  You need some background in physics or astronomy (as an amateur or
professional) in order to get the full benefit of the articles in this magazine.  Pick up a
couple of copies at the newsstand before you decide to subscribe.  Since there is a lot of
repetition between magazines, you may wish to purchase both Sky & Telescope and
Astronomy Magazine for a couple of months and compare them to decide which you
prefer.

SetiQuest
Subscription: ?

Address: Helmers Publishing, Inc.
174 Concord Street

Peterborough, NH, USA 03458
603-924-9631

http://www.setiquest.com/

SETIQuest® covers topics like human progress in measuring the Universe through
astronomy and local planetary exploration, the implications of new data for the
exobiological point of view, and the search for artificially generated signals intentionally
or unintentionally broadcast from other extraterrestrial civilizations. This search, and
everything related to it, is the driving force of the SETI quest.

SETIQuest, a quarterly magazine first published in 1994, is devoted to SETI,
bioastronomy, and the scientific search for evidence of extraterrestrial evolution of life in
the Universe.
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Preparation for a Career in Astronomy

You may have heard that astronomy is “hard” or difficult to grasp.  This may seem
to be the case because astronomers don’t have laboratories like chemists, biologist, or
paleontologists; they can’t put stars in test tubes or galaxies in a centrifuge.  Their
“fossils” lie millions and even billions of light-years away (a light-year is the distance
light travels in one year.  That’s a long way, considering it zips along at 300,000 meters
per second!).  Most of the time, astronomers derive information indirectly from an
analysis of the light or motions of celestial bodies, a process that, to the uninitiated, may
seem more like sorcery than science.

Astronomy is a challenging science, but not because the universe is inaccessible in
the conventional sense.  Rather, astronomers must apply equal measures of analytic
thinking and imagination, logic and intuition, to answer the most fundamental questions
about the cosmos: What are stars and planets? How did they evolve? Why does the night
sky look the way it does?  Does life exist among the stars? How did the universe get
here?  How will it end?  If astronomy seems a rigorous science, it’s because the objective
of astronomers is nothing less than to understand the nature of the universe.  It takes a
special person to pursue this objective; one who likes to challenge  and be challenged.

High School

The decisions you make in high school will determine the options you have when
choosing your future career in science.  In order to avoid being disappointed because you
did not take the proper courses, you need to start out with your career in mind.  If you
think you would like to do something involved in space, then you should make sure you
take senior mathematics and science courses.  Virtually all of the careers in this book
require OAC calculus, algebra & geometry, chemistry and physics.  You should be sure
to take these courses, or at least take their prerequisite courses in grades 11 and 12.  If
you decide in your senior year that you want to be a physicist, but you did not take grade
12 physics, grade 11 chemistry or grade 12 mathematics, you may have to stay in high
school for a couple of extra years.  There’s no shame in this, it just means you are going
to take a little longer to reach your career goal.  The best method is to work backwards
from the entrance requirements for your program.  If you want to be an astrophysicist,
then you will need to be sure you take the appropriate OAC courses, which means you
must take the required grade 11 and 12 courses, and so on.  Do not close any doors by
deciding that calculus is too hard, or chemistry is not much fun.  Think of where you are
going and be sure to include the proper prerequisites in your high school years. 

Most universities in Canada have a required grade of 60%.  This is ridiculously
low, as you will find out when you start taking your university math and science courses. 
If you just made it with a 60%, then you will probably bail out after the first few weeks
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at university since it is unlikely you will even comprehend the professor.  For those of
you who are stars in your school right now, don’t be discouraged when you end up with
low marks in university.  Expect a drop of anywhere from 15 to 30 % in marks.  If you
are getting high nineties now, remember that mid seventies in university are considered
good marks.  Of course, some of you may do very well, but don’t give up because you
think you are not smart anymore.  To be accepted into an honours degree program, you
need a minimum standing of 65%.  

You can give yourself a good background in astronomy by joining your high
school science or astronomy club if there is such a thing.  Ask your science teacher about
such a club.  You can also join local astronomy clubs such as the Royal Astronomical
Society of Canada.  Subscribing to science magazines is also a good idea.  You can find
addresses for clubs and magazines elsewhere in this book.   A visit to the school or
public library is also a good idea.  The more you read about science and astronomy, the
better prepared you will be.  Most popular books about astronomy are written so that a
person with a high school education could read them.

Universities

University undergraduates planning careers in astronomy must obtain a solid
foundation in physics and mathematics.  It is possible to do an undergraduate degree in
mathematics and do graduate work in astronomy if you take some astronomy courses as
electives.  An astronomy major with a physics background, or a physics major with some
astronomy courses should have a sufficient foundation in physics and mathematics to do
a graduate degree in astronomy or astrophysics.  If you are planning to go on to do
graduate work in astronomy, you will need to have taken physics courses covering
electricity and magnetism, atomic and nuclear physics, thermodynamics, quantum theory
and relativity.  Chemistry is also a part of the basic physics and astronomy program.

Another important background to acquire is computer science.  Since computers
have allowed astronomers to simulate processes that before were nearly impossible to
study, a person with a solid background in computer science will be much better off than
someone without such knowledge.  Remember that you will be competing for graduate
school positions.  Not everyone who starts a degree at university is guaranteed a place in
a graduate program.  You must have a minimum of 65% in your academic life, and you
need to take the right courses.  In theoretical astrophysics you must take computer
courses since simulations are the only way to study theoretical processes.  

Good scientists are good communicators.  You must be able to convey your
message to other people, especially those giving research grants.  You may have heard
the term “publish or perish”.  This is true in all science careers.  You will be required to
do quite a bit of writing, so it might be a good idea to take a writing course or two while
you do your undergraduate work.  If other careers seem to hard to establish yourself in,
then you can always become a science writer.

27



Graduate School

Most astronomy careers will require a PhD degree.  This can take five or six years
of graduate work to obtain.  You will be spending quite a bit of your career in school if
this is the path you wish to follow.  Of course, once you have obtained your bachelor of
science degree, you could go on to become a high school science teacher.  If you are
thinking of becoming a science teacher, then check with the faculty of education in the
university which you are or will be attending to see if they offer a concurrent
science/teaching program.  Usually this choice would be made in your second year at
university and is subject to approval by the faculty of education.  This would take about
five years to complete, and then you can begin your teaching career while everyone else
is at graduate school.

If you still want to be an astronomer, then you will be doing a lot of independent
work.  You will first have to decide on a problem to research, then try to solve the riddle
you have posed for yourself.  Some Nobel laureates, such as Subramanyan
Chandrasekhar, actually received their prizes as a result of their PhD research.  Not every
PhD thesis will be Nobel Prize material however, and you may end up solving a more
humble problem.  By the way, Chandrasekhar’s supervisor wanted to throw him out of
the university for such a ridiculous idea as a star which collapses so much it disappears. 
Another respected physicist laughed at him and called his theoretical model a “black
hole”.  Being on the cutting edge with your PhD thesis can be a very dangerous thing. 
You might even destroy your career.  That is why you will have a PhD supervisor to
guide you, but the research will be your own.  You might want to practice doing
independent studies!

The final phase in your PhD work is your dissertation.  This is when you must
present your research and conclusions to a panel of judges.  You will be judged based on
your scientific abilities as well as on how you present yourself.  If you are to become a
professor someday, then you must be a good communicator.  Taking a drama course in
high school would definitely be a good idea.  You might also practice public speaking at
your astronomy club.  Local science fairs are also quite beneficial to the prospective
scientist.  These competitions are like miniature PhD dissertations complete with a panel
of judges.  You can even win prizes.  The best part of the deal is that you get to practice
getting your ideas across to people who know about science, but may not have as much
background as you do in your area of expertise.

Astronomy without a Formal Science  Education
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In case you are thinking that you must spend the rest of your life in school in order
to be an astronomer, let me tell you about some astronomy careers that do not require a
PhD in physics.  I have already mentioned that you could become a science teacher.  You
only require a bachelor’s degree to do this.  You would be working with high school
students, helping to encourage and develop the next Albert Einstein or Stephen
Hawking.  

Another exciting career touched upon above is that of science writing.  Terence
Dickinson, the famous Canadian author, is an amateur astronomer.  He is considered an
amateur because he does not have a PhD in astronomy, but there are professional
astronomers who stand in awe of his intimate knowledge of the night sky. 
Astrophotographers like Australia’s David Malin take incredible portraits of distant
galaxies and exploded stars.  

Comet hunters like the famous Canadian, David Levy, search the heavens for these icy
wanderers and sometimes get lucky.  David’s comet , the ninth one he discovered with
Gene and Carolyn Shoemaker, made history when it slammed into Jupiter in 1994. 
David wrote about it, and has become a world authority on cometary impacts.  He even
won an Emmy Award for his documentary “Three Minutes to Impact” which was about
what would happen if a large  comet hit the earth.  His degree is in English, not
Astronomy.  

There are thousands of men and women who do not hold physics degrees but manage to
make careers for themselves that revolve around astronomy.  Never give up on yourself. 
You can find a way to make astronomy your life, regardless of your educational
background.
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Canadian Space & Astronomy Sites

Dominion Radio Astrophysical Observatory
(Penticton, BC)

http://www.drao.nrc.ca/
DRAO is a national facility operated by 

through its Herzberg Institute of Astrophysics.

Major Activities at DRAO: 
Canadian Galactic Plane Survey 

Space VLBI - VSOP 
Square Kilometre Array 

JCMT Correlator (ACSIS) 
Solar Flux Monitoring 

Canada France Hawaii Telescope
http://www.cfht.hawaii.edu/

CFHT is the result of an international collaboration. It operates a 3.6 metre telescope on
Mauna Kea in Hawaii. 

               Canada has a 42.5% share in the CFHT, France has 42.5%, and the University
of Hawaii has the remaining 15%. 
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The James Clerk Maxwell Telescope (JCMT)
http://www.jach.hawaii.edu/JCMT/index.html

Located near the summit of Mauna Kea in Hawaii, the JCMT is helping to open a new
window on the universe. The JCMT was built jointly by the United Kingdom and the
Netherlands and is funded by the UK, Canada and the Netherlands. It is operated from
the Joint Astronomy Centre in Hilo, Hawaii and used by astronomers from the funding

countries and world-wide, who visit the observatory for the few days that they are
scheduled to use the telescope each year. 

Dominion Astrophysical Observatory
located at Victoria, BC, Canada 

http://www.dao.nrc.ca/
As a national centre for astronomical research based on observations at ultraviolet,

optical and infrared wavelengths, the DAO offers programs both for the interested public
and for visiting research scientists from other institutions. Most of the Herzberg Institute

of Astrophysics is located at Victoria, on the site of this optical observatory. 
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Gemini
http://www.gemini.edu/

Gemini is an international collaboration to build two 8 metre telescopes. Canada has a
15% share in this Project, and the other partner countries are the United States (50%), the

United Kingdom (25%), Chile (5%), Argentina (2.5%), and Brazil (2.5%). 

One telescope is located on Mauna Kea on the island of Hawaii, while the other is
located on Cerro Pacon in central Chile. The telescopes and instrumentation are currently

under construction. The Mauna Kea telescope will become fully operational in 2000,
while the Cerro Pachon telescope will become fully operational in 2001. The Canadian
Gemini Project Office, which is part of the Herzberg Institute of Astrophysics under the

National Research Council of Canada, provides scientific and managerial support for
Canadian Astronomers who will be using these facilities. 

Canadian Astronomy Data Centre
http://cadcwww.hia.nrc.ca/

The CADC is located at the Dominion Astrophysical Observatory in Victoria, B.C., part
of the Herzberg Institute of Astrophysics under the National Research Council of

Canada.  The CADC was established in 1986 as one of three world-wide distribution
centres for data from the Hubble Space Telescope HST archive is possible trough a grant

from the Canadian Space Agency. 
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