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Fig. 1. Star pattern of gantry rotation. Decreasing density and increasing field width indicate

beam direction.
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Fig. 3. Vector relation between beam direction and isocenter. P, and P, are points on beam
axis. Beam goes from P, toward P . Vector A is an unit vector parallel to beam direction.
Point (xo, Yo) is the coordinate of rotational axis. EOX is an arbitrary vector from (xo,
Vo) to the beam axis.
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A Method for Evaluation of Mechanical Accuracy of a Teletherapy
Machine Using Beam Directions

Wee Saing Kang, Ph.D.
Dept. of Therapeutic Radiology, College of Medicine, Seoul National University,
Seoul, 110-744 Korea

Abstact

Purpose © The purposes of this paper are to develop a theoretical basis that the beam
directions should be considered when the mechanical accuracy of teletherapy machine is
evaluated by the star pattern test, to develop methods using asymmetric field in length
to simulate beam direction for the case that beam direction does not appear on film.

Method  In evaluating mechanical rotational accuracy of the gantry of teletherapy unit
by the star pattern test, the direction of radiation beams was considered. A star pattern
using some narrow beams was made. Density profiles at 10cm far from estimated gantry
axis on the star pattern were measured using an optical densitometer. On each profile,
one coordimate of a beam axis was determined. A pair of coordinates on a beam axis form
an equation of the axis. Assume that a unit vectorﬁOaxis with same direction as radiation
beam and a vector X is a vector directing to the beam axis from the estimated gantry
axis. Then, a vector product ’&(m X 7\: 1s an area vector of which the absolute value is
equal to the distance from the estiamted gantry axis to the beam axis. The coordinate
of gantry axis was obtained by using least-square method for the area vectors relative to
the average of whole area vectors. For the axis, the maximum of absolute value of area
vectors would be an accuracy of the gantry rotation axis. For the evaluation of mechanical
accuracies of collimator and couch axes for which beam direction could not be depicted
on a star pattern test film, narrow beams asymmetric in field length was used to simulate
beam direction.

Result : For a star test pattern to evaluate the mechanical accuracy of rotational axes
of a telectherapy machine, the result considering beam direction was different from that
ignoring beam direction. For the evaluation of mechanical accuracies of collimator and couch
axes by means of a star pattern test, narrow asymmetric beams could simulate beam direction.

Conclusion © When a star pattern test is used to evaluate the mechanical accuracy of
a teletherapy unit, beam direction must be considered or simulated, and quantitatively
evaluated.



