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Fiele Monitoring of Co-60 Gamma Radiation
with Television Camera

Research Code No.: 601

Key Words:  Treatment technique, «-Ray (gamma-Ray)
Luminescence, Television image. Radiation therapy, Field monitor

Various treatment plannings are performed in radiation therapy except daily monitoring of irradia-
tion field.

The realization of daily field monitoring has been delayed for the following two reasons:

1. It is not particularly necessary now that the treatment technique has been well established.

2. Picture of the treatment monitor available as television image is inferior in quality to that of con-
ventional diagnostic X-ray television.

However, monitoring of the irradiation field is advantageous in administering the irradiating con-
ditions and pwe.rmits to expect an increase in treatment accuracy.

Recently a silicon electron multiplication tube with silicon target has been successfully developed
as the pickup tube for television camera, with consequent remarkable increase in sensitivity.

‘We have performed a fluoroscopic test with gamma-ray from cobalt-60 teletherapy unit on resolu-
tion power as exhibited by phantom and test piece.

Cd,0,S/Th was used as fluorescent material, which is 0.2 g/cm? in density, displayed the best fluo-
roscopic image whose resolution power was indicated by wire chart to be 4 lines/cm. An imput lumines-
cence of 1.5 x 10-% 1x, was obtained for the television camera, for which an aperture of F: 0.78 was
selected.

We report herewith an outline of the experiment performed, together with the Auoroscopic image

recorded on video tape.
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Fig. 1 Camera control unit and camera head
assembly (camera head: left, screen hood: right)
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Fig. 2 Control panel
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Table 1. Absorption factor and absorption quantity

Absor- | Absorption

o Density [Energy| . quantity
M E tion.
aterial (g/cm™) |(MVY g:tcotgr A 5
(%) | (%)
ZnCdS/Ag | 4.5 6 ! (L]0
12 1 0.1 0.9

6 1.22 | 0.2 1.1
12 1.23] 0.2 1
5} 1.4 0.3 1.
12 | 1.8 0.3] 1
A: Thickness (). 1mm
B: Thickness ().5mm

CaWO, 6.1
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Fig. 3 Arrangement of television camera system



MBFf474:5 A 250

~2.0
Radiation source : Linac 10MV X-ray
Co-60 ¥ -ray
Screen face dose : 24 R/m
P R | | 2
o \ Luminosity density : 0.2 gfem
\%
5,

S

KK
B
'9 \
=
L1.0
g
£l
E e SO
il ¢
e |y
0.5 ~
=ty Luzg, o
‘-w.z_-‘_-__‘____;__ﬁb Linge
Zh.a};.;m\,‘_‘-u-__, “Tay
A T — |
, [ TR ]
INCIS/Ag + Pbo.5 gy [T
//ﬁ- ' Limc Xy |
0 100 150 200

Thickness of metaacrylresin (mm)

Fig. 4 Various luminescence of fluorescent screen
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Fig. 5 Luminosity density and luminescence
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Fig. 6 Decrease characteristic of luminescence
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Table 2. Resolution power of fluorescent screen

Fluoroscent screen R;ﬁ:’;‘;?ﬁign
Gd,0,8/Th 4
Gd,0,5/Th=+Pb 1.5mm 3
Lu,0,8/Th 4
Ln,O,5/Th+Pb 0,3mn 2.5

# Lines per cm
Luminosity density: 0.2gfcm?
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Fig. 7 Various luminescence with absorption
material
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Fig. 8 Schematic drawing of SEM pickup tube
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Fig. 9 Block diagram of television system

Fig. 10 Camera head interior
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Fig. 11 Fluoroscopy of head phantom, lateral
Source to screen distance:
dose: 13.5 R/m

95em  Screen face

Fig. 12 Fluoroscopy of head phantorn, upstanding
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Fig. 13 Fluoroscopy of tools and test pieccs,
same condition with Fig. 4,

and same diameter rods), middle:
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Fig. 14 Fluoroscopy Tof head phantom, lateral
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Fig. 15 Fluoroscopy of tools Radiation source:
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