VCE Unit 4 Physics   Possible teaching program

Due to various reasons the time available to teach unit 4 is limited to 11-12 weeks. Usually teachers struggle to cover the prescribed content and to allow time for revision and exam preparation. The available time is often not enough to provide a practical approach. With the current VCE model, there are a number of alternative teaching programs that you can adopt to overcome these practical difficulties. This is one possible teaching sequence that you could adopt with your class.

Assume that your class wants to do Synchrotron and applications as its detailed study.  You could start with Electric Power and then link the detailed study to the Interaction of light and matter. 
Teaching sequence 

	Interaction of light and matter
	Synchrotron and applications

	Wave like nature of light


	

	Electromagnetic waves and spectrum


	Discuss microwaves, IR, UV and X rays



	Incoherent and coherent light sources

(Sun, Light bulbs, Candles, Vapour lamps)
	Discuss synchrotron as a light source. 

Describe qualitatively the characteristics of synchrotron radiation including brightness, spectrum and divergence.

Describe the operation of a typical beamline as a tuneable source of radiation.



	Wave diffraction and interference


	

	Explain the results of Young’s double slit experiment as evidence for the wave-like nature of light including

· constructive and destructive interference of waves in terms of path differences

· wavelength deduced from interference patterns;


	Demonstrate microwave interference

Discuss thin film interference and practical situations such as colours of oil films, colours of butterfly wings

Discuss how to obtain path difference between the two layers of the film

Extend this concept to X ray reflection from parallel plans in a crystal and to Bragg’s Law 

    nλ= 2dsinθ
Use the demonstration this with microwaves and model steel ball crystal to simulate this concept



	Interpret the pattern produced by light when it passes through a gap or past an obstacle in terms of the diffraction of waves, and the importance of the λ/w ratio.


	

	Discuss the behaviour of charged particles in an electric field.


	Describe the design and operation of simple particle accelerators such as the cathode ray tube and linac including the application of 

1/2 mv2 = eV 

for electrons in an electron gun, up to 100 KeV



	Interpret the photoelectric effect as evidence for the particle-like nature of light, including

· kinetic energy of emitted photoelectrons in terms of the energy of incident photons in joule and electron-volt: Ekmax = hf – W

· effects of intensity of incident irradiation on the emission of photoelectrons;


	

	Interpret electron diffraction patterns as evidence for the wave-like nature of matter


	

	Distinguish between the momentum of photons, p = h/ λ, and momentum as applied to the wavelike nature of matter, expressed as the de Broglie wavelength, λ = h/p


	

	Interpret atomic absorption and emission spectra in terms of a quantised energy level model of the atom, including calculations of the energy of photons absorbed or emitted, ΔE = hf;


	Interpret interactions of X rays with a target, (properties of X-rays including energy, momentum and wavelength)

Distinguish Compton, Thomson scattering and Photo-electric emission.



	Interpret the emission and absorption spectra of hydrogen in terms of a model in which electrons are found in standing wave states similar to the standing waves on a string fixed at both ends;


	Discuss traditional ways of producing X rays

	
These two concepts could be discussed under Electric Power and then revisit here.
	Describe basic synchrotron design including electron linac, circular booster, storage ring, beamlines.



	
	Model the force applied to an electron beam as

 F = qvB.

Use given values of electron momentum in calculations relating the radius of the electron beam to charge and magnetic field, r = p / qB 



	
	Use diffraction patterns to compare and contrast atom spacing in crystalline structures.



	
	Analyse synchrotron-generated data.



	Use information sources to assess risk in the use of light sources, lasers and related equipment.


	Use information sources to assess risk in the conduct of synchrotron experiments.



	Revision and Exam preparation




