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	Year 9 -10 Science
	Excursion outline and syllabus outcomes
	

ANSTO is a leading global nuclear science and technology organisation delivering world-class research and expertise to benefit Australia and support a more sustainable future.  Using nuclear science, we improve health, support industries, and provide expert advice to government on nuclear technologies. ANSTO produces about 75-80 percent of medical radioisotopes used in Australia.
ANSTO conducts a Years 9-10 Science excursion, which covers specific syllabus content in the NSW Stage 5 Science syllabus for implementation in 2026. The content addressed is from the Focus area: Reactions, under the section: Nuclear reactions. A variety of Working Scientifically skills are also addressed. 
This excursion consist of: 
· A 30 minute introductory presentation 
· A 30 minute circuit of four hands-on activities in our Discovery Centre Display Area
· A 30 minute interactive demonstration investigating the properties of alpha, beta and gamma radiation and the radioactivity of several safe radioactive sources
· A 30 minute break for students 
· A 90 minute tour of ANSTO’s research facilities, including the OPAL research reactor, the Australian Centre for Neutron Scattering (ACNS), and the ANSTO Nuclear Medicine facility (ANM).
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	Syllabus content covered in ANSTO Excursion
	Tour content
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Review of Stage 4 Focus Area: Periodic table and atomic structure 

Atomic Structure
· Identify protons, neutrons and electrons as subatomic particles
· Describe the location, relative charge and mass of protons, neutrons and electrons using the planetary atomic model

	


Pre-tour activities
Students complete activities which 
· review atomic structure
· build an understanding of the term ‘isotope’
· explore the properties of alpha, beta and gamma radiation
These activities investigate concepts that are necessary to an understanding of the activities and the science ideas to be covered in the ANSTO excursion.


	
Stage 5 Focus Area: Reactions 

Nuclear reactions
· Describe the conditions that cause a nucleus to be unstable
· Represent alpha and beta reactions as nuclear reactions
· Identify that the half-life of a radioactive isotope is the time taken for half of the atoms in a sample to undergo radioactive decay

Reactions in context
· Investigate a chemical or nuclear reaction used in industry to produce an important product

	

Presentation and Hands-on Activities
The ratio of protons to neutrons in the nucleus of an atom determines whether an isotope is stable or radioactive. Students 
· use an atom-builder program to demonstrate how the number of neutrons differs amongst isotopes of the same element. 
· model alpha and beta decay and use nuclear equations to represent these nuclear reactions 
· investigate the use of a nuclear medicine 
· investigate the supply chain for the production and distribution of molybdenum-99 for the important nuclear medicine technetium-99m
We discuss the reasons why some isotopes are radioactive, and investigate the different modes of decay for unstable nuclei. 
We examine half-life in relation to the use of nuclear medicines.
We demonstrate how scintillation counters can be used to detect natural radiation around us, and use a scintillation counter to test several safe radioactive sources in our discovery centre. 
We also demonstrate the difference between alpha, beta and gamma radiation. 


	Syllabus content covered in tour
	Tour content

	Stage 5 Focus Area: Reactions 
Nuclear reactions
· Describe nuclear fission and nuclear fusion
· Outline the impacts on the environment of nuclear reactions, including the raw materials used, the various stages of production and nuclear waste
Reactions in context
· Investigate a chemical or nuclear reaction used in industry to produce an important product

	
ANSTO Site tour 
ANSTO uses its nuclear reactor, OPAL, to produce a range of radioisotopes for use in nuclear medicine. 
We discuss the purpose of OPAL, including the production of medical radioisotopes from raw materials. We also discuss the benefits of using radioisotopes in medicine.
We visit our ANSTO nuclear medicine facility and discuss the various stages in the production of molybdenum-99, the pre-cursor of the important medicine technetium-99m.
 We outline the precautions taken to minimise the negative effects of radiation from the radioactive materials we produce. We also discuss how we, and other organisations around Australia, manage nuclear waste safely, with a focus on the waste from the production of molybdenum-99.


	
Stage 5 Focus Area: Reactions 

Nuclear reactions
· Evaluate the societal benefits and considerations of using radioisotopes in medicine, industry and environmental monitoring
· Outline the impacts on the environment of nuclear reactions, including the raw materials used, the various stages of production and nuclear waste
Reactions in context
· Investigate a chemical or nuclear reaction used in industry to produce an important product


	

Post-tour Activities
Students complete activities that examine:
· the nuclear reactions involved in the production of molybdenum-99 and the important nuclear medicine technetium-99m
· the nuclear waste produced and the management of this nuclear waste
· the use of the nuclear medicine, technetium-99m 
· the benefits and considerations for the use of radioisotopes.
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