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Fundamental Studies on Laser Radiation Therapy

(2nd report)
by

Hiroyoshi Iida, Tokusaburo Koshijima
Training Division, National Institute of Radiological Sciences
and
Hikaru Takahara

Department of Physics, Faculty of Science, Chiba University

In the laser beam therapy, following two devices are necessary, i.e., the reflector which facilitates the
laser beam the change of direction or the scanning, and the lightguide which afford the laser beam to irra-
diate the inner part of the body. The transmittance of the lightguides are measured.

Furthermore, it becomes a matter of great concern whether the coherency of laser beam which passed
through the lightguide is conserved or not. This was investigated by the use of holography and the method
of Fabry-Pérot.

Although the precise estimation of the degree of coherency of laser beam which passed through the
lightguide is difficult, it is apparent that the coherency is disturbed largely. Strictly speaking, the result
shows that the treatment by laser beam which passed through the lightguide is not the laser beam therapy.

In this sense it is worthy of special mention that SELFOC, the apparatus in which optical wave pro-
pagate without deformation of wave form and phase, was developed recently by Nippon Sheet Glass Co.
Ltd. and Nippon Electric Co. Ltd. in Japan.

As to the laser radiation protection, two kinds of filters and one type of mirror of non-metallic multi-

layer film (laser mirror) were investigated.
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Table 1. Effective transmittance of
light-guide

Glass fiber ' 44.6%

[ 19 ply 23.2%
Plastic |
| single 13.5%
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Fig. 1 (a) Principle of holography
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Fig. 1 (b) Principle of holography

Fig. 2 Reconstructed image from the hologram
produced without light-guide
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Fig. 3 Reconstructed image from the holo-
gram produced with light-guide
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Fig. 4 The Fabry-Pérot interference by
direct laser beam
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Fig. 5 The Fabry-pérot interference by laser
beam passed through light-guide
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Fig. 6 Structure of a laser mirror (mirror of
non-metallic multi-layer film)
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Fig. 7 Two kinds of light propagation in
fiber optics
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