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“Mitsubishi’” Medical Linear Accelerator

1st Report: 6 Mev X-rays

By

Hiroshi Asakawa, Yasuo Ida
(From the Radiological Department of Miyagi Adult Disease Centre, Natori, Miyagi.)

“Mitsubishi” medical linear accelerator was installed in the Miyagi Adult Disease Centre in 1967.

In this paper we reported the results of the performance tests and the measurements of the physical
characteristics of 6 Mev X-rays that were summarized as follows.

1)  The maximum output of equalized X-rays was about 400 R/min at a point of 100 cm from the
target.

2) The generated energy of X-ray beams was about 6 Mev and the effective energy was 1, 9 Mev.

3) Dose rate of X-rays was kept stably with the fluctuation of 1.5%, in fixation radiotherapy and
39, in rotation.

4) X-ray beams was the most homogeneous at the depth of 10 cm in water. Inhomogeneity in
the dose distribution was less than 2.49, in 20 x 20 cm of radiation field.

5) Surface dose, depth dose and tissue air ratio of 6 Mev X-rays were measured in several .fields.
The data of each measurments showed the advantages of supervoltage radiation.

6) Isodose charts and depth dose curves were made of the measured values in various fields.

7) Dose distribution of 6 Mev X-rays was discussed in some clinical cases.
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Fig. 1 Maximum output
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Fig. 2 Depth dose curve of electron
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Fig. 3 Half value layer of 6MeV X-rays
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Tab 1. Stability of output

Dose | Maxi- | Mini- | Variability
rate | mum | mum (%)

20 20.5 19.5
R/min | R/min | R/min 1IR(*E 2.5)

180° 50 #| 51 | 49 | 2x(% 2.0)
100 «~|101 #| 98 #~|3~s(%+ 1.5)
200 ~f202 #|197 #|5#(% 1.3)
20 #| 20.57| 19.57| 1+ (% 2.5)
50 #| 51 ~| 49 #|27(%E 2.0)
100 »~| 101 »| 98 »|3#(+ 1.5
200 #) 202 #| 196 #|6#(* 1.5

Rotati ;
gfgiijomn 200 ~| 206 ~|195 ~#[1s(+ 2.8)

Rotation
1.0rpm 200

Direction

00

| 206 7 196 ~#|12» (4 3.0)
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Fig. 4 Stability of X-ray output
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Tab 2. Flatness at the depth of 10cm in water

N X
B 410 0 —10
¥ \
+10 108.0R/m[  104.5R/m| 104.5R/m
(+3 %) (09%) (09%)
0 104.5.~ 1045 103.0 »
( 09%) (0 %) (—1%)
—10 107.0 2 106.52 ) 103.0 .~
(4-2%) (-+1%) | (—1%)

Dose rate in air: 150 R/min.
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Fig. 5 Bild up curve
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Tab 3. Surface dose

Qii{fl S 5 x5cm 10 x10cm
FSD
60cm 26.8% 42.0%
80cm 17.6# 25.6#
100cm 16.6# 22.0 #

Fig. 6 Depth dose curve
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Fig. T 'Tissue air ratio
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Fig. 8 Dose distribution in two opposing fields
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Fig. 9 Isodose curve
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Fig. 10 Isodose curve
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Fig. 11 Dose dsitribution of maxillary cancer
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