Module 6B       Medical Physics
	Content
	In
	Comments

	15.5 Physics of the eye and ear
	  
	  

	15.5.1 Physics of vision
	  
	  

	Simple structure of the eye
	11.3
	  

	The eye as a optical refracting system; including ray diagrams of image formation
	11.4
	  

	15.5.2 Sensitivity of the eye
Spectral response as a photodetector
	11.3
	  

	15.5.3 Spatial resolution
Explanation in terms of the behaviour of rods and cones
	11.3
	  

	15.5.4 Persistence of vision
Excluding a physiological explanation
	11.3
	  

	15.5.5 Depth of field
	  
	  

	15.5.6 Lenses
Properties of converging and diverging lenses; principal focus, focal length and power,
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	6.20
	  

	15.5.7 Ray diagrams
Image formation
	6.20
	  

	15.5.8 Defects of vision
Myopia, hypermetropia and astigmatism
	11.4
	  

	15.5.9 Correction of defects of vision using lenses
Ray diagrams and calculations of powers (in dioptres) of correcting lenses for myopia and hypermetropia

The format of prescriptions for astigmatism
	11.4
	  

	15.5.10 Physics of hearing
Speed of sound in solid and gaseous media
	6.14

11.13
	  

	15.5.11 Acoustic impedance
Definitions of intensity and attenuation
	11.5
	  

	15.5.12 The ear as a sound detection system
Simple structure of the ear, transmission processes
	11.5
	  

	15.5.13 Sensitivity and frequency response
Production and interpretation of equal loudness curves

Human perception of relative intensity levels and the need for a logarithmic scale to reflect this
	11.5
	  

	15.5.14 Relative intensity levels of sounds
Measurement of sound intensity levels and the use of dB and dBA scales
	11.5
	  

	15.5.15 The threshold of hearing
I0 = 1.0 ( 10– 12Wm– 2
intensity level =[image: image4.png]10108 -




	11.5
	  

	15.5.16 Defects of hearing
The effect on equal loudness curves and the changes experienced in terms of hearing loss of:

injury resulting from exposure to excessive noise;

deterioration with age (excluding physiological changes)
	11.5
	  

	15.6 Biological measurement and imaging
	  
	  

	15.6.1 Basic structure of the heart
The heart as a double pump with identified valves
	11.6
	  

	15.6.2 Electrical signals and their detection
The biological generation and conduction of electrical signals; methods of detection of electrical signals at the skin surface
	11.6
	  

	15.6.3 Action potentials
The response of the heart to the action potential originating at the sino-atrial node
	11.6
	  

	15.6.4 Simple ECG machines and the normal ECG waveform
Principles of operation for obtaining the ECG waveform; explanation of the characteristic shape of a normal ECG waveform;
	11.6
	  

	15.6.5 Ultrasound imaging
	  
	  

	Reflection and transmission characteristics of sound waves at tissue boundaries, acoustic impedance

Advantages and disadvantages of ultrasound imaging in comparison with alternatives including safety issues and resolution
	11.13
	  

	15.6.6 Piezolectric devices
Principles of generation and detection of ultrasound pulses
	11.13
	  

	15.6.7 A-scan and B-scan
Examples of applications
	  
	  

	15.6.8 Fibre optics and lasers
Properties of fibre optics and applications in medical physics; including total internal reflection at the core-cladding interface
	6.6

10.19
	6.6 covers T.I.R. and optical fibres.

10.19 deals with lasers in medicine.

	15.6.9 Endoscopy
Physical principles of the optical system of a flexible endoscope; the use of coherent and non-coherent fibre bundles; examples of use for internal imaging and related advantages
	6.6
	  

	15.6.10 Properties of laser radiation
Absorption by tissue
	  
	  

	15.6.11 Uses of lasers in medicine
Safety issues
	  
	  

	15.6.12 X-ray imaging
The physics of diagnostic X-rays
	11.9
	  

	15.6.13 Physical principles of the production of X-rays
Rotating-anode X-ray tube; methods of controlling the beam intensity, the photon energy, the image sharpness and contrast and the patient dose
	8.33
	  

	15.6.14 Differential tissue absorption of X-rays
Excluding details of the absorption processes
	11.9
	  

	15.6.15 Exponential attenuation
Linear coefficient (, mass attenuation coefficient (m and half-value thickness

I = I0e– (x
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	8.21

11.9
	8.21 covers half-thickness for ( rays.

	15.6.16 Image contrast enhancement
Use of X-ray opaque material as illustrated by the barium meal technique
	8.34

11.9
	  

	15.6.17 Radiographic image detection
Photographic detection with intensifying screen and fluoroscopic image intensification; reasons for using these
	  
	  


 

