	Outcomes

 (dot points)
	Recall and use of key skills and knowledge


	Application of algorithms
	Application of concepts
	Analysis and/or interpretation of data
	Synthesis and linking of data to make cause & effect judgements
	Marks

	
	
	
	typical example
	unseen example
	single concept
	Multiple

concepts
	
	

	describe the design and operation of simple particle accelerators such as the cathode ray tube including the application of  ½mv2 = eV for electrons in an electron gun;
	
	2(Q4)
	2(Q5)
	
	
	
	
	4

	describe basic synchrotron design including electron linac, circular booster, storage ring, beamlines;
	2(Q2)
	
	
	
	
	
	3(Q3)
	5

	model the force applied to an electron beam as F = evB, for cases where v and B are perpendicular or parallel to each other;
	2(Q1)
	
	
	
	
	
	
	2

	use given values of electron momentum in calculations relating the radius of the trajectory of a low velocity electron beam to charge and magnetic field, r = mv/eB;
	
	
	2(Q6)
	
	
	
	
	2

	compare the characteristics of synchrotron radiation including brightness, spectrum
and divergence with characteristics of electromagnetic radiation from other sources including lasers and X-ray tubes, in relation to applications;
	
	
	
	
	
	3(Q7)
	
	3

	describe the operation of a typical beamline as a tuneable source of radiation; 
	(Q7)
	
	
	
	
	
	
	0

	interpret interactions with a target, including

- effect of properties of X-rays including energy, momentum and wavelength

- X-ray (Bragg) diffraction, Bragg's Law n( = 2dsin(
- emission of photoelectrons;
	2(Q14)
	
	
	2(Q13)
	2(Q9)
	2(Q10)


	
	8

	use data to identify and describe types of X-ray scattering including elastic (Thomson) scattering,
inelastic (Compton) scattering and diffuse scattering;
	
	
	
	2(Q11)
	
	
	2(Q8)
	4

	use diffraction patterns to compare and contrast atom spacing in crystalline structures;
	
	
	
	
	
	2(Q12)
	
	2

	analyse supplied data from a synchrotron experiment.
	
	
	
	
	
	(Q12)
	
	0

	Marks available
	6
	2
	8
	9
	5
	30


Outcome 3: Synchrotron and Applications

TEST

Descriptor matrix (for audit)

