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March 25. Examinations in computing science leading 
to membership qualifications are to be introduced in 
1969 but, to begin with, the qualifying requirement 
will be based on age and computing experience. A 
spokesman for the society said this week that the 
qualifying examinations would be on the level of a 
BSc honours degree in computing science. 

Overall co-ordination of recognized computer courses 
is to be undertaken by a new committee, the Co
ordinating Committee for Examinations in Computing 
Studies. This committee, said Mrs Williams, "is 
allocating courses among its constituent members, and 
is trying to establish nationally recognized examina
tions ... but we cannot give any absolute guarantee 
that this will happen". The committee cannot force 
private schools to follow syllabuses leading to these 
examinations, but it is hoped that those that do will 
"drive out the bad". 

A second committee will also help to inform prospec
tive students about recognized training courses. Known 
as the Computer Training Policy Subcommittee, it has 
been established by the Engineering Industry Training 
Board with representatives from the DES, the main 
computing manufacturers, the National Computing 
Centre and from the new co-ordinating committee. 

Optics Applied 
THE applied optics section at Imperial College, a post
graduate section of the Department of Physics, was 
set up towards the end of the First World War to 
improve the poor quality of the optical instruments 
used by the British forces, and is this year celebrating 
its jubilee. At an open day to mark the event, the 
wide variety of research now b3ing undertaken in the 
section's laboratories was exhibited. This work includes 
an investigation of the lighting of picture galleries, 
various aspects of the physics of vision, colour measure
ment, holography and optical design. It is the optical 
design group, set up as an experiment 7 years ago 
by the forerunner of the Science Research Council, 
which recently has been particularly successful. The 
group is concerned with improving the performance of 
existing lens designs, and developing new lens systems, 
and has pioneered the use of computers to carry out 
the tedious calculations involved. 

The group is making its name in telescope optics by 
designing lens systems to correct an aberration known 
as coma, a defect common in large astronomical tele
scopes. Coma is one of the penalties paid for keeping 
astronomical telescopes as short as possible to cut down 
the cost of the dome which houses them. The group 
has designed corrector lenses for a number of telescopes, 
including the 200 in. on Mount Palomar and the Isaac 
Newton telescope. 

Sophisticated lens systems are also needed in high 
energy nuclear physics, for bubble chamber photo
graphy. The optical design group has assisted with the 
optics of a number of bubble chambers including one 
at Brookhaven National Laboratory. An automatic 
scanner is now being developed to speed up the analysis 
of stereoscopic photographs of bubble chamber tracks. 
The applied optics section at Imperial College is also 
working on the illumination of large bubble chambers, 
in the region of 4 metres in diameter. To make full use 
of these large chambers, an optical system with a good 
depth of focus is needed. Holographic techniques are 
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being developed using an optical system arranged so 
that the central plane of the chamber is in focus. A 
photograph will then include focused images of tracks 
in the central plane together with holograms of the 
out-of-focus tracks, which enable the locations of the 
out-of-focus tracks to be measured. 

Seeing Round Corners 
THE basis of fibre optics is that light is transmitted 
along narrow fibres of glass, coated with a material of 
lower refractive index, by multiple internal reflexions. 
Light thus follows the path of the fibre, so long as the 
curvature of the fibre is not so great that the angle of 
incidence of the light inside the fibre exceeds the 
critical angle. Typically, the thickness of the fibres is 
between 0·01 mm and 0·1 mm. For all practical 
purposes they are bunched together, in various ways 
depending on the application, so that each fibre trans
mits light from one end of the bundle to the other. 

The development of this simple idea has been slow, 
chiefly because of manufacturing problems to do with 
the coating of the individual fibres and production of 
the bundles. These commercial obstacles are beginning 
to be overcome, however, and devices incorporating 
fibre optics are appearing on the market. Basically 
there are two ways of arranging the fibres to make up 
a fibre optic device. In a so-called coherent device the 
relative positions of the fibres are the same at each 
end of the bundle, so that an image at one end of the 
device is faithfully reproduced at the other end. The 
resolution depends on the thickness of the fibres. On 
the other hand, the fibres in a non-coherent bundle are 
bunched together at random and so cannot transmit 
an image. Because the relative positions of the fibres 
in coherent devices have to be maintained at both 
ends of the bundle, their cost is greater than for non
coherent bundles of the same size and wherever 
possible non-coherent devices are used. 

It is not difficult to think of applications for fibre 
optics. For instance, devices incorporating coherent 
bundles are already available for viewing inaccessible 
places, the illumination provided via a non-coherent 
bundle. In conjunction with photo-electric cells fibre 
optics can be used to construct instruments as diverse 
as burglar alarms, punched card readers, illuminated 
display panels and fire detectors. Bundles of fibres 
can be fused together to form rigid rods,, transmitting 
light in the same way as the flexible bundles. By 
drawing out one end of a rigid coherent rod, a cone of 
fibres which will produce a magnified or reduced image 
is formed. A 180° twist in a coherent rod is a simple 
way of accomplishing image reversal. 

Many applications of fibre optics which have been 
put forward are only fractionally simpler ways of 
carrying out tasks which are now being done by 
electrical and optical systems. The question is whether 
the advantages of fibre optics are sufficient to make 
their introduction worth while. Medical and dental 
applications of fibre optics are a different matter, 
however. The chief advantage here seems to be in the 
provision of cold light sources, as the fibres do not 
transfer the heat from the initial light source to the 
object being viewed. For example, deep tissue can be 
illuminated by a non-coherent fibre optic the size of a 
large hypodermic needle, the tissue being viewed by a 
second coherent fibre optic connected to a microscope. 
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