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qgure 3.2. Diagram Ilustrating the principle of line focus. The side A of the actual focal spot is
cduced to side a of the apparent focal spot. The other dimension (péerpendicular 10 the plane of the

aper) of the focal spot remain§ unchanged.

length remains the same as the original. The dimensions of the actual focal
]w spot are chosen so that the apparent 10c al spot results in an approximate
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square. Therefore, by making the target angle 0 small, side a can be reduced
‘o a desired size. In diagnostic radiology, the target angles are quite small (6°-
17°) to produce apparent focal spot sizes ranging from 0.1 X 0.1 to 2 X 2 min.
In most therapy tubes, however, the target angle is larger (about, 30°) and the
apparent focal spot ranges between o X 5to 7 X 7 mm.

Qince the x-rays are produced at various depths in the target, they suffer
varying ~mounts of attenuation in the target. There is greater attenuation for
x-roys coming from greater depths than those from near the surface of the

target. Consequently, the intensity of the x-ray beam decreases from the 1o}
cathade to the anode direction of the beam. This variation across_the x-ray
anm_iscallg_d_the heel effect. The effect 1s particularly pronounced in diagnostic
tubes becausge of the low x-ray energy and steep target angles. 'The problem
can be minimized. by using a compensating filtér to provide differential
attenuation across the beam in order to compensate for the heel effect and
improve the uniformity of the beam.

l;} : B. The Cathode

" i The cathode assembly in a modern x-ray tube (Coolidge tube) consists of a
wire filament, a circuit t0] provide filament current and a nééatively charged
focusing cup. The function of the cathode cup is to direct the electrons toward
the anode so that they strike the target in a well defined area, the focal spot.

Since size of focal spot depends on filament size, the diagnostic tubes usually
have two separate filaments to provide “dual-focus,” namely one small and

one large fgcal spot. The material of the filament is tungsten which is chosen
because of 1ts high melting point. | -
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