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MALUIN 3

24
NUCLEAR SCIENCE TEACHING

report of a panel
cn nuclear scievnce teaching
Jo1rtly convened by the TAEA and 9MIZSCO
and held ir Bangkok, 15-23 july 1968
suggested topics for inclusion at the

16- Lo 18-year age level

1. #Atoms

Production and properties of cathode ray, charge and charge/mass
ratio; positive rays, structure ol atom based on proton, neutron,

and electron.
2. Molecules and 1ons

Chemical bonding and 1ts relevance to electronic configuration.
3. Conservation laws (energy. mass, momentum)

Introcduce E:mca (derivation unnecessary). Conservation laws are
to be treated at qualitative level only (to be used later in the

dzscussion of fission, fusion, etc.).

2k International Atomic Inergy Agency, Nuclear Science Teaching,

pp. 13-.14,
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L4, Atomic nuclei and isotopes

This is to solve the nature and properties of the nucleus. 1t Trads

to the concept of 1sotopes and gx nomenclature. Isotope effect with

special reference to deuterium. [soey [0 M N NY>@‘
iaooee' AL
5. Radicactivaty = 03 o0g

Include discussion on proton-to-neutron ratio; stable and
unstable nuclei; modes of decay, random nature of disantegration,
decay, half-lafe, datang. Properties of radiation, aincluding range,
ionization, penetration, magnetic deflection and scattering may also
be discussed,

Radioactivity and 1ts wide application in medicane, andustry
and agriculture.

Experiments on detection methods such as radiography, diffuszon
cloud chamber, spinthariscope, spark counter and GM tube may bhe
performed. There are also experiments and/or demonstrations in half-
life measurement, differential absorption of alpha, beta and gamna
rays, backscattering of beta particles, magnetic deflection of

electrons, i1nverse square law and the statistaics of counting.

6. New elements

Brief details of the chemistry and separation of the 'new'’
elements. It 1s suggested that this topic be introduced in the
discussion of nuclear reactions and the extension of the periodic

table.
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7. Nuclear reactions

Binding energy in relation to fusion (relevance to solar energy)
and fission (relevance to reactors and explosives). Chain reaction
can be demonstrated by a mousctrap analogue. Elementary principles

of isctope proauction accelerators and reactors are to be included.
8. Tracers and their application

There are many appropriate experiments or demonstrations for thas
topic. ZExamples are autoradiography, level gauging, thickness
gauging, backscatter gauging, exchange reaction, solubility product,

solvent extraction, 10on exchange and paper chromatography.

Whenever possible, the experaiments and demonsirations should be
directly related to the fundamental princaiples of the subject being
taught, for example, and exchange reaction should be related to the

study of chemical equilibria.



25v

o - A < - o o
ﬂ@tﬁuﬂuuzlHTQLTﬂQﬂBQWUGaEﬂiéiﬂ%uﬁq51ﬁWQQQquu3Lﬁaﬂi

7h

s

-

w 8 4 [ «f -
unﬁeauﬁaﬁﬁTniietfﬂuuﬁﬂu

PRCPOSED PLAN OF STUDY

TEACHING OF PEACEFUL UTILISATION OF NUCLEAR

ENERGY IN SECONDARY SCHOOLS

Hastorical review

Energy in the servaice of man. Serch for fuels.

Discovery of Atom and Nucleus.

Atomic energy. Contributions of scientists of many natiomns.

Sources

Atomic theory

2¢11

2.12

2.13

2,14

Ideas concerning the shape and size of the atom. Matter-
molecules-atoms-nuclex.

Tdeas concerning nucleons and other sub-atomic particles.
Basic particles :

Protons, neutrons, electrons, mesons.

Energy states in the nucleus.

Isotopes.

Uranium and new sources

2.21
2.22

2.23

Uranium ores. bExtraction. Separation.
Uranium i1sotopes. Separation.

Transuranium elements

25
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2.3 Nuclear fission

2.31 Nuclear bainding energy. Packing loss. Amount of energy

liberated 1n changing matter to energy.

2.32 Basic reactions in nuclear fission

2.33 Nuclear "bullets". Alpha particles, protons, neutrons.

2.34 Fission chain reaction.

2.341 Basic chain reaction

2.342 Controlled reaction. Nuclear reactors.

2,343 Uncontrolled chain reactions.

Radicactaivity

3.1

3.3

Natural and artificial radicactivity. Radium and use in

medicine.

Nuclear radiations.

2.21

Alpha emissions

3.22 Beta emissions

3.23

Gamma emissions

3,24 Neutron emissions

Dectection and measurements. Instruments

3.31
3.52

3.33

Representative observations cloud chamber tracts, etc.
Ionizatlion effects. Geager counter. Ionization chamber,
etc.

Disaintegration rate. Half-life. Curie. Microcurie.

Rutherford.
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3.34 Ionization effect units : Roentgen, rep, rem, 'n" units,
Lethal effects of radiations
The count rate meter. Circuirt. Operation.
Laboratory precedures in handling radioisotopes. Use 1n the
laboratory.

Radiolsotopes and Demonstration experiments in schools.

Peaceful utilizations of nuclear energy
4,1 Tracers
4,11 In medicine
4,12 In industry
4,13 In agriculture
4.74% In biological research .
4,15 Photosynthesis
L,2 As a source of electricity

L,3 As a source of motive power
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