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Maintenance of electron Beam Stability in Medical Betatron

Hiroyuki Hattori,** Toshio Ueda & Yutaka Okumura

From the Laboratory of Experimental Radiology, Research Institute, Aichi Cancer Center, Nagoya

(Director:

Dr. T. Kitabatake*)

Radiotherapeutic treatment requires reproducible dose and its distribution of beam. To maintain

‘heam stability in betatron electron treatment, it is necessary that the three factors of (1) electron energy,

(2) deflection voltage making beam symmetry and (3) dose conversion factor are constant.

We measured continuously these factors of Toshiba medical betatron for a long time, and it turns out

that two factors excepting electron energy vary not to be negligible. The monthly check is desirable for

electron energy, and the daily corrections are needed for deflection voltage of higher energy and dose con-

version factors so that the accuracy of dose and its distributions are maintained less than -+ 39, error.

The daily correction of beam symmetry is fairly labolious, so it is desirable that the automatic balanci-

ng device for correcting the beam asymmetry is mounted on the betatron.
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Fig. 1 The shamatic diagram of the betatron
concerning with maintenance of beam sta-
bility. @ Doughnut, @ Main Magnet, (3 Shift
Coil, @ Sector Coil, @ Deflection Magnet,
® Regurator of Current of Deflection Magnet,
@ Scattering Foil, (8 Transmission Chamber
of Monitor, @ Rate Meter, ([ Integrated Co-
unter and @) Cone. Deflection voltage is set
to form dose distribution symmetry for each
energy and field size. Dose conversion factor
for calculating the dose given in body is deter-
mined as the ratio of r-Meter Dose to Moni-

e

tor Dose.
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Fig. 2 Energy stability of electron beam. Energy
values are calculated by Markus’s formula
using extrapolated range measured in water.
Energy variation is less than &1 %.
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Fig. 3 Stability of deflection voltage making
the dose distribution of 10x10cm field symme-
try. The mean variation of deflection voltage
for each measuring period is & 6 % in 31 MeV
and £ 5 2 in 16 MeV,
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Fig. 4 The relationship between variation of
deflection voltage and dose distribution of 31
MeV electron beam. The form of 90 2 dose
region in 1010 crn field is sensitive with va-
riation, but insensitive in 434 cm field.
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Fig. 5 Stability of dose conversion factors. Con-~
version factors are not stable for both energy
of 25 and 16 MeV, and increased systemati-
cally. Mean variation in each measuring period
is about -+ 6 2 and direction of variation coin-

" cides with each other.
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