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Components

NAME DESCRIPTION AUDIENCE

Transient astronomy

teachers guide 

This guide includes suggestions on how to use the video, 
The great gamma ray mystery. 

teachers

The great gamma ray 
mystery

video 

A movie explores the history of gamma ray burst 
phenomena in astronomy.

students

Measuring the Universe 1:

Transient astronomy

Purpose
To Engage students’ interest in different scientific 
methods and techniques used to unravel the mystery 
of the source of gamma ray bursts.

Outcomes
Students:

•	 describe techniques used to monitor astronomical 
phenomena, and

•	 describe historical circumstances surrounding the 
discovery of gamma ray bursts.

Activity summary
ACTIVITY POSSIBLE STRATEGY

Students are shown the video, The great gamma ray mystery. whole group or individual

discussion teacher-led, whole group

Technical requirements
The guide requires Adobe Reader, which is a free 
download from www.adobe.com. The video requires 
QuickTime Player (version 7 or later), which is a free 
download from www.apple.com. 

Using the video
The video, The great gamma ray mystery, engages 
students in historical circumstances surrounding the 
discovery of gamma ray bursts. Gamma ray burst 
research is considered one of the most important and 
cutting edge areas of astronomy. Despite this, the 
exact nature and cause of these events remains largely 
unresolved. This field of astronomy encompasses 
observational techniques, data analysis and satellite 
monitoring, with a colourful history that is rooted in 
cold war politics.

Students can be encouraged to write their own 
questions during or after presentation of the video. 
Students should aim to write one question of each 
type outlined below:

•	 a question that draws an answer directly from the 
video,

•	 a question that draws on references from the video, 
and

•	 a question based on interpretative ideas from the 
video.
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Some questions in these categories are listed below:

LEVEL 1 LEVEL 2 LEVEL 3

literal questions that draw answers 
directly from the video

inferential questions that draw on 
references from the video

evaluative questions that draw on 
interpretative ideas from the video

What types of events produce 
gamma rays?

Who discovered gamma ray bursts?

How were gamma ray bursts 
discovered?

Where do gamma ray bursts occur?

What instruments do astronomers 
use to study gamma ray bursts?

With what astronomical events are 
gamma ray bursts associated?

What makes gamma ray bursts 
difficult for astronomers to study?

In what ways have techniques used 
to study gamma ray bursts changed 
over the last forty years? 

Why is it important for 
astronomers to use multiple 
technologies or instruments in the 
search for gamma ray bursts?

Why do astronomers need satellites 
in space to detect gamma rays? 

Why do astronomers observe the 
afterglow of a gamma ray burst?

How do astronomers know where 
gamma ray bursts come from?

How will astronomers understand 
what gamma ray bursts actually 
are, and when will this occur?

What does this video tell you about 
the scientific process?

What are some of the challenges 
faced by astronomers?

What would be the consequences 
of a gamma ray burst occurring in 
our own galaxy?

Do you think gamma ray bursts 
may have occurred in our galaxy in 
the past? Why?

What types of astronomical events 
do you think might create gamma 
ray bursts? Why? 

Image and video credits
•	 ‘Red Square military parade, USSR’ from Challenge of ideas 

(1961), US Army Pictorial Center. PD-USGOV. www.archive.
org/details/Challeng1961

•	 ‘Military weaponry, USA’ from The history of Redstone 
Arsenal (2001), US Army Aviation and Missile Command. 
PD-USGOV. www.redstone.army.mil/history/asf/welcome.
html

•	 ‘Nuclear fallout shelter’ from Atomic alert (1951), 
Encyclopaedia Britannica Films, for US Department of 
Defense, Office of Civil Defense. PD. www.archive.org/
details/AtomicAl1951

•	 ‘Bomb drop’ from Operation Dominic, Christmas Island 
(1962), US Department of Energy. PD-USGOV. www.nv.doe.
gov/library/films/film.aspx?ID=51U.S.  

•	 ‘Mushroom cloud nuclear test’ from Operation Dominic, 
Christmas Island (1962), US Department of Energy. PD-
USGOV. www.nv.doe.gov/library/films/film.aspx?ID=51U.S.  

•	 ‘Nuclear effects’ from Operation Doorstep and Operation 
Cue (1953), US Department of Energy. PD-USGOV. www.
nv.doe.gov/library/films/film.aspx?ID=20

•	 ‘Nuclear effects’ from Radiological Defence (1961), US 
Office of Civil Defense and Mobilization. PD-USGOV. www.
archive.org/details/Radiolog1961

•	 ‘Kennedy and Khrushchev meet in Vienna (1961)’ 
by US Department of State. PD-USGOV. www.
jfklibrary.org/Historical+Resources/JFK+in+History/
Nuclear+Test+Ban+Treaty.htm

•	 ‘President Kennedy signs the Limited Nuclear Test Ban 
Treaty (1963)’ by Robert Knudsen. PD-USGOV. www.
jfklibrary.org/Historical+Resources/Archives/Audiovisual/
Picture+Gallery/Picture+Gallery.htm

•	 ‘Underwater nuclear test’ from Operation Able and 
Operation Baker (1946), Credit: U.S. Department of Energy. 
US Government Work, Public Domain. http://www.archive.
org/details/CEP00110

•	 ‘Bikini Atoll nuclear test’ from Atomic Alert (1951), 
Encyclopaedia Britannica Films for the US Department of 
Defense, Office of Civil Defense. PD. www.archive.org/
details/AtomicAl1951

•	 ‘Underground nuclear test’ from Project Sedan Part 3 
(1962), US Department of Energy. PD-USGOV. www.nv.doe.
gov/library/films/film.aspx?ID=88

•	 ‘US Air Force Satellite Launch’ from Universal newsreel 
(1959), Universal-International News. PD. www.archive.
org/details/1959-08-10_Explorer_VI

•	 ‘Atmospheric nuclear test’ from Atomic Weapons 
Orientation Part 5/6 (not dated), US Department of Energy. 
PD-USGOV. www.nv.doe.gov/library/films/film.aspx?ID=59

•	 ‘Mushroom cloud, nuclear test’ from Atomic Weapons 
Orientation Part 5/6 (not dated), US Department of Energy. 
PD-USGOV. www.nv.doe.gov/library/films/film.aspx?ID=59

•	 ‘Lunar beauty shot’ by NASA/Goddard Space Flight Center 
Scientific Visualization Studio. PD-USGOV svs.gsfc.nasa.
gov/vis/a000000/a003000/a003042/

•	 ‘Los Alamos National Laboratory aerial footage’ courtesy 
of Los Alamos National Laboratory. PD-USGOV.

•	 ‘Vela 5B data’ by NASA. PD_USGOV. heasarc.nasa.gov/docs/
journal/ariel2.html

•	 ‘Vela 4A gamma ray spike’ by Los Alamos National 
Laboratory/R Klebesadel/I Strong/R Olson. PD-USGOV. 
www.nasaimages.org/luna/servlet/detail/ 

•	 ‘Southern Milky Way timelapse movie’ by ESO (European 
Southern Observatory). CC–BY–3.0. www.eso.info/public/
videos/chajnantormilkyway/

•	 ‘Solar flare’ by SOHO (Solar and Heliospheric Observatory), 
NASA/LMSAL (Lockheed Martin Solar and Astrophysics 
Laboratory). PD-USGOV. www.nasa.gov/vision/universe/
solarsystem/flare_sept7.html

•	 ‘Gamma ray flare animation’ by NASA/Goddard Space 
Flight Center Conceptual Image Lab. PD-USGOV. svs.gsfc.
nasa.gov/vis/a010000/a010000/a010084/index.html

•	 ‘Hale Observatory (timelapse)’ by Palomar Observatory/
California Institute of Technology. Used by permission. 
www.astro.caltech.edu/palomar/epo.html

•	 ‘Very Large Telescope (timelapse)’ by ESO (European 
Southern Observatory). CC–BY–3.0. www.eso.info/public/
videos/paranal-vlt08timelaps2/

•	 ‘Spiral Galaxy animation’ by NASA. PD-USGOV. svs.gsfc.
nasa.gov/vis/a010000/a010100/a010134/
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•	 ‘Southern Milky Way Band (timelapse)’ by ESO (European 
Southern Observatory). CC–BY–3.0. www.eso.info/public/
videos/skytimelapse/

•	 ‘Simulation of the Gamma Ray Sky’ by NASA/Goddard 
Space Flight Center Scientific Visualization Studio. PD-
USGOV. svs.gsfc.nasa.gov/vis/a000000/a003400/a003439/

•	 ‘Gamma Ray Burst as seen by SWIFT’ by NASA/Goddard 
Space Flight Center Conceptual Image Lab. PD-USGOV. svs.
gsfc.nasa.gov/vis/a010000/a010200/a010245/index.html

•	 ‘Gamma Ray Burst’ from GLASTcast episode 1 by NASA/
Goddard Space Flight Center. PD-USGOV. svs.gsfc.nasa.gov/
vis/a010000/a010200/a010250/                        

•	 ‘Nuclear test, newspaper headline 1’ from Operation 
Ivy (1952). Photo courtesy of National Nuclear Security 
Administration/Nevada Site Office. PD-USGOV. www.
nv.doe.gov/library/photos/photodetails.aspx?ID=748 

•	 ‘Nuclear test, newspaper headline 2’ from Operation 
Ivy (1952). Photo courtesy of National Nuclear Security 
Administration/Nevada Site Office. PD-USGOV, www.
nv.doe.gov/library/photos/photodetails.aspx?ID=747 

•	 ‘Herbert Grier, Director of Timing and Firing (1957)’. Photo 
courtesy of National Nuclear Security Administration/
Nevada Site Office. PD-USGOV, www.nv.doe.gov/library/
photos/photodetails.aspx?ID=397 

•	 ‘Atlantis space shuttle launch STS-122’ by NASA. PD-USGOV. 
www.nasa.gov/mission_pages/shuttle/shuttlemissions/
sts122/launch/launch_allvideos.html  

•	 ‘Atlantis space shuttle launch STS-39’ by NASA. PD-USGOV. 
www.nss.org/resources/library/shuttlevideos/shuttle39.
htm

•	 ‘Compton gamma-ray observatory’ by NASA. PD-
USGOV. www.nasaimages.org/luna/servlet/detail/
nasaNAS~9~9~60819~164666: 

•	 ‘Single gamma ray burst at a great distance’ by NASA/
Goddard Space Flight Center Conceptual Image Lab. PD-
USGOV. svs.gsfc.nasa.gov/vis/a010000/a010200/a010298/

•	 ‘BeppoSAX satellite’ from the BeppoSAX Team. Used by 
permission, © Italian Space Agency.     

•	 ‘BeppoSAX follow-up observations  of the region of the 
Gamma-ray burst  GRB 970228’. Used by permission, © 
Italian Space Agency. www.asdc.asi.it/bepposax/first/
grb970228.html                                     

•	 ‘Gamma rays in active galactic nuclei’ by NASA/Goddard 
Space Flight Center Conceptual Image Lab. PD-USGOV. svs.
gsfc.nasa.gov/vis/a010000/a010200/a010200/

•	 ‘Neutron stars merge’ by NASA/Goddard Space Flight 
Center.  PD-USGOV. svs.gsfc.nasa.gov/vis/a010000/
a010500/a010543/

•	 ‘Gamma-ray burst model for GRB 080319B’ by NASA/Swift/
Cruz deWilde. PD-USGOV. svs.gsfc.nasa.gov/vis/a010000/
a010300/a010369/

•	 ‘SWIFT departs Earth orbit’ by NASA/Goddard Space Flight 
Center Conceptual Image Lab. PD-USGOV. svs.gsfc.nasa.
gov/vis/a010000/a010200/a010298

•	 ‘SWIFT observes a gamma ray burst’ by NASA/Goddard 
Space Flight Center Conceptual Image Lab. PD-USGOV. svs.
gsfc.nasa.gov/vis/a010000/a010200/a010298/

•	 ‘SWIFT transfers data to Earth’ by NASA/Goddard Space 
Flight Center Conceptual Image Lab. PD-USGOV. svs.gsfc.
nasa.gov/vis/a010000/a010200/a010298/

•	 ‘SWIFT data transfer around Earth’ by NASA/Goddard 
Space Flight Center Conceptual Image Lab. PD-USGOV. svs.
gsfc.nasa.gov/vis/a010000/a010200/a010298/

•	 ‘Black Hole formation’ by NASA/Goddard Space Flight 
Center/Dana Berry. PD-USGOV. svs.gsfc.nasa.gov/vis/
a010000/a010200/a010253/

•	 ‘Afterglow of GRB 080319B observed by SWIFT’s X-ray 
telescope’ by NASA/Swift/Stefan Immler et al. PD-USGOV. 
www.nasa.gov/centers/goddard/news/topstory/2008/
brightest_grb.html 

•	 ‘Supernova with expanding shell’ by NASA/Goddard Space 
Flight Center. PD-USGOV. svs.gsfc.nasa.gov/vis/a010000/
a010500/a010547/

•	 ‘SWIFT observing gamma ray burst as it moves out into 
space’ by NASA/Goddard Space Flight Center Conceptual 
Image Lab. PD-USGOV. svs.gsfc.nasa.gov/vis/a010000/
a010200/a010298/

•	 ‘Hubble: Galaxies across space and time’ by NASA/STScI 
(Space Telescope Science Institute). PD-USGOV. svs.gsfc.
nasa.gov/vis/a010000/a010100/a010138/

•	 ‘Fermi/Glast’ by NASA. PD-USGOV.  www.nasa.gov/
mission_pages/GLAST/multimedia/beauty_stills.html

•	 ‘Artist’s view of Integral’ by ESA (European Space Agency). 
www.esa.int/esa-mmg/mmg.pl?b=b&type=I&keyword=int
egral&single=y&start=16 

•	 ‘SWIFT beauty shot’ from GLASTcast episode 3 by NASA/
Goddard Space Flight Center. PD-USGOV. svs.gsfc.nasa.gov/
vis/a010000/a010300/a010323/

•	 ‘Gamma Ray Burst’ from GLASTcast episode 2 by NASA/
Goddard Space Flight Center. PD-USGOV. svs.gsfc.nasa.gov/
vis/a010000/a010200/a010248/

•	 Music courtesy of Kevin MacLeod, CC–BY-3.0. incompetech.
com

•	 Additional animations and re-enactments by Paul Ricketts, 
DUIT Multimedia: USA and USSR flags, Vela satellites, LANL 
scientific team, thunderclouds over Western Australia.
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All SPICE resources are available from the Centre for 
Learning Technology at The University of Western 
Australia (“UWA”). Selected SPICE resources are 
available through the websites of Australian State and 
Territory Education Authorities.

Copyright of SPICE Resources belongs to The University 
of Western Australia unless otherwise indicated.

Teachers and students at Australian schools are 
granted permission to reproduce, edit, recompile and 
include in derivative works the resources subject to 
conditions detailed at spice.wa.edu.au/usage.

All questions involving copyright and use should be 
directed to SPICE at UWA.
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