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This investigation was performed for electrons generated by betatron with nominal energies be-
tween 10 to 29 MeV. The speciral distribution of electrons was measured using a magnetic spectrometer.
On the basis of measured spectrum, the maximum energy, (E;ax)y, the most probable energy, (E;),, and
the mean energy, E,, were determined at the surface of phantom. On the other hand, the practical
range in water, R, was measured from depth ionization curve obtained with a thimble ionization chamber
in water phantom. Thus, the following conclusions were drawn from the experimental results, for ele-
ctrons falling on the phantom surface. (1) The relation between (Ey), and R, may be approximated
by an empirical formula R, = 0.53 (E;), 4~ 0.20, where (Ep), and R, are expressed in MeV and cm
units, respectively, (2) The relation between E, and R, will not be given by a single formula, since the
relation changes depending on the thickness of scattering foil.  (3) The maximum energy, (Emax)g, will
be close to accelerator energy, E,, so long as the collision energy loss of electrons is less than about 2 MeV
before they reach the phantom surface. (4) E. may not be directly related to Ry by a single formula.
However, il it is possible to calculate the collision energy loss, 4Eco, of electrons before reaching the

phantom surface, E, may be given by (Ep)y plus 4Eco.
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Fig. 1. Schematic diagram for the measurements of hoth (1) electron spectrum and (2) practical range in water,
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Toble 1. Classification of scattering foils used
in this experiment.

| No. 1 0.025mm Au 4 0.5mm Al J

No. 2 0.1mm Pb 4 0.5mn Al '
No. 3 0.3mm Pb 4 0.5mm Al
No. 4 0.5mm Ph 4~ 0.5mm Al
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Table 2. Measered paractical range in water and electron energy, and calculated collision energy
loss in absorber, for electrons with nominal energies between 10 to 29MeV.

1 2 3 4 5 6 7
energy (Mev) | Seateing foil| Feng T ASen | Boacd T Bk iy e
nonuse 4.7 ( 4.8) 9.7 8.6 8.4 0.95

it No. 1 4.6 ( 4.7) 9.7 8.5 8.2 1.23
No. 2 4.5 9.7 8.1 7.9 1.31

No. 3 4.3 9.6 8.0 7.5 1.58

nonuse 7.4 (17.5) 14.6 13.5 12.9 0.98

No. 1 7.2 14.6 13.3 12.8 1.27

15 No. 2 7.2 (7.2) 14.6 13.2 12.5 1.35
No. 3 7.1 14.5 13.0 12.1 1.62

No. 4 7.0 14.4 12.7 11.8 1.89

nonuse 10.3 (10.5) 20.4 19.2 18.5 1.00

No. 1 10.2 20.3 19.1 18.1 1.29

20 No. 2 10.1 20.3 19.0 17.9 1.38
No. 3 10.0 ( 9.9) 20.3 18.8 17.5 1.67

No. 4 9.9 20.3 18.4 16.5 1.96

nonuse 13.4 (13.2) 25.9 24.8 24.1 1.02

No. 1 13.2 25.8 24.7 23.3 1.91

25 No. 2 13.1 25.8 24.4 22.6 1.40
No. 3 13.0 25.8 24.2 21.9 1.70

No. 4 12.9 (12.7) 25.7 23.7 21.4 2.00

nonuse 15.2 (15.1) 29.7 28.6 28.1 1.03

No. 1 15.2 29.7 23.5 27.7 1.33

29 No. 2 15.0 29.7 23.4 27.3 1.42
No. 3 14.8 29.7 28.2 26.6 1.72

No. 4 14.7 (14.5) 29.7 27.7 25.9 2.02
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Fig- 2. Distribution of electron fluorescence in
energy, @g, as a function of electron energy, E,
at the point A shown in Fig. 1, for nominal en-
ergy of 20MeV. Curve a was obtained without
scattering foil. Curves b, ¢ and d were obtained
with No. 2, No. 3 and No. 4 scattering foils,
respectively.
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Fig. 3. Relationships between practical range and electron energy, for 10 to 30MeV electrons.
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Fig. 4. Extrapolation of (E,), for AE.,;—0. No-
minal energgy of electrons: (a) 29MeV, (b) 25

MeV, (¢)

0MeV, (d) 15MeV, (e) 10MeV.

Table 3. Extropolated values of energy and
practical range in water for AE.,
—— 0, for electrons with nominal
energies hetween 10 to 29MeV.
1 | 2 3
" Nominap ‘ E, (Rp)a
‘energy (MeV) | (MeV) Cem)
10 9.6 &.3
15 14.6 T.7
20 20.4 10.8
25 25.8 13.9
29 29.8 15.8
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1, Rp = D.SS(BP)B_ + 0.20 (present work)
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Fig. 5. Comparison of experimental results concerning energy-range relation, for 10 to 30MeV. electrons.
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