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Cesium-137 Tube (Dosimetry By The Use of F luoroglass Rods)

Hiroshi Yasukochi, and Yu Ihno
Department of Radiology, Faculty of Medicine, University of Tokyo

137Cs tube has some advantages compared with $Co or 226Ra sources. One of the advantages is its
economical half life compared with other sources. Another advantage is its lower v energy. This low Tt
energy has high efficiency for the protection of v irradiation to the doctors and nurses and also for low vo-
lume dose to the patients compared with the tumor dose.

The isodose curves of 137Cs tube are measured by fluoroglass rods and demonstrated in this paper.

Some comments on 137Cs tube and fluoroglass dosimeter are also suggested.

Two disadvantages of the ¥7Cs tube are also added, one is leakage of activities from the tube and the

other is the ununiformity of the distribution of radioactivity in the tube, but these disadvantages may be

improved with further trials.
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Fig. 1. Decay scheme of '"'Cs, °Co and ***Ra
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Fig. 2. Energy dependency of fluoroglass rods in
air, Radiation source: KXC-19%, KX(C-18-24,
KROC-760, RI1-107®, Dosimeter: victoreen

chamber and Toshiba RCD-43101
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s Fig. 3B Autoradiograph with superimposed X-
ray photo of the '*'Cs and the **Co tube.
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Fig. 4 Dosimetry of the “'Cs tube in water.
The isodose curves are 5,10,20,30,40 and 50
R/h from out side. Dotted lines show the cal-
culated data from Fig. 5 as a point source.
Numbers in the figure are reading value of
glass rods dosimetry. (1R =1.42)
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Fig. 5. Relationship between dose rate and the
distance from the center of "Cs tube in Fig.
4. Solid line shows the dose-distane relation-
ship from a 10mg Ra point source
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Fig. 6. Dosimetry of two parrallel sources with 3
mm Pb shielding. (vertical plane). The iso-
dose curves are 10,20,40,60,80 and 100 R/h
from outside. Dotted lines show the calculated
data of nonshielded case from Fig. 4. Reading
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Fig. 7. Dosimetry of two parrallel source with 3mm
Pb shielding (horizontal plane at=»in Fig. 6.)
The isodose curves are 10,20,40 and 60 R/h
from outside. Dotted lines show the calculated
data of non shiclded case from Fig.
value of glass rods:

4, Reading
1R =5.3
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Table 1 Econmical Data of ¥'Cs, ®Co and
“Ra tubes, The last data mean the
cost of 10 tubes divided by their
half life (year).

1 tube |10 tubes | /h.l
40,000 [27,500%10
Cesium-137 | 20| (0'25) | (0.17) -

60 ” o
i (0.13) (0.08)
10me 8,300 | 8,300%10

) 0:03) | (0.03)
Cobale 15,300 10,300 70 166

—i60-000 " 160-00

- | 160,000 | 160,000

Radium 10me (1.) x10 (1.)

20 , | 320,000 [ 320,000 | 10
do Ix10'a.)

unit.: yen
relative cost in ()

Fig. 8 Protective effect of lead against 7y rays
from '¥Cs, *°Co and 2**Ra.
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Fig. 9. Leakage of radioactivity from one of
the tubes, The lower line shows back ground
level of the counter, (Tube No. 018)
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