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Dose distribution and other properties of electron beam were studied experimentally in a 31 MeV

betatron. Scattering foils used were made of lead and nickel, and their thickness was chosen as to dose

distribution flat in air at the top of the cone for a field size of 10 X 10 cm in each energy. Cones were

made of two layers of metal, the inner, alminum, and the outer, lead with the thickness to diminish leak-

age of radiation down to 1/100. Dose distribution in a water phantom was measured by an isodose

plotter. The isodose and depth-dose curves obtained are illustrated. Nominal energy values of elec-

tron beara were a little larger than effective values estimated experimentally by means of measurements

of extrapolated range of electron beam and of activating threshold energy.
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Fig. 1 The relationship between the thickness
of the scattering foil and the dose distribution
in water for 31MeV electrons.

The field-size is 10 x10cm and the distance bet-
ween the scattering foil and water phantom is
53cm. Dashed curves of isodose and depth-dose
were obtained with use of scattering foil of 0.2
mm Pb, and solid curves were of 2.0mm Pb.
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Fig. 2 The relationship between the thickness
of the scattering foil and the flatness of dose
distribution in air at the top of the 10x10cm
cone for 25MeV electrons.

A: without scattering foil, B: 0.1ram Pb scatte-
ring foil, C: 0.Jmm Pb, D: 0.4mm Pb and

E: 0.5mm Pb.
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Table 1 Optimum scattering foils

Iiiz;g’; ! Mateﬁals of s'cTalliEI:iI:ﬁé;S fz:fl
(MeV) scattering foil )

31 lead 0.5

25 lead 0.4

20 lead 0.3

18 lead 0.2

16 lead 0.2

14 nickel 0.4

12 nickel 0.3

10 nickel 0.2

‘T, # SF oEx% 0.1, 0.3, 0.4, 0.5mn&7%F
feaeic & & OZEpREAMOZLORRTF R 2
Y. Zhk Ra &2 misis b SFeE s
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Table 2 Comparison of nominal energy with calculated energy by means of range method

Nominal Column (1) Column (2) Column ( 3)
energy Ranee in water | C2lculated energy | Range in acrylite | Calculated energy | Calculated energy
(MeV) Rg‘ v (ca) (MeV) from Rw (p=1.19) (MeV) from Ra | (MeV) from Ra
) and eq. (1) Ra (cm) and eq. (2) and eq. (1)
31 | 14.4 28.8 12.8 29.3 30.5
25 | 11.1 22.3 10.1 23.2 24.0
20 8.7 17.6 7.8 18.1 19.0
16 6.9 14.0 6.3 14.7 15.2
| 10 | 4.1 8.6 8.7 8.8 9.2

Fig. 3 The relationship of the field-size and the
relative depth-dose in water for 31MeV elec-
trons.
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The distance between the scattering foil and
water phantom is 53cm.
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Fig. 4 The relationship between the activation
and nominal energy.

Seven cupper specimens were exposed to equal
dose of electrons for each enegy. The diffe-
rence 4E between the nominal and effective
energy estimated by extrapolation is about

two MeV.
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Fig. 5 The isodose and depth-dose curves used for clinical radiotherapy.
The energy difference between two neighbouring contures is 10% of the maximum dose rate. Scattering
foils used are risted in Table 1. The distance between the scattering foil and water phantom is 53cm.
Left: 31 MeV electrons
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Left: 31 MeV electrons
Fig. 5 (3) Middle: 20MeV electrons 4 X 4em field
Right: 10MeV electrons
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