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Fundamental Studies on the 6 MeV Linac Electron Therapy
By

Ikuro Tatsuno, Naganari Izumi and Isao Takeda

From the Department of Radiotherapy, National Kanazawa Hospital, Kanazawa
(Chief: Dr. I. Tatsuno)

Fundamental studies on the electron therapy using Mitsubishi 6 MeV Linac were carried out.
Authors described the mechanism of electron beam generation, the mechanical device, the performance
and the clinical data based on the practical and devised therapeutic technics.

Improvements were made to the mechanism and the instrumentation as one of the features of this
study. (1) Enormous output of electron beam was lowered to one tenth by means of the inversion technic
-of magnetic field of the first quadrupole magnet. (2) The dose of electron beam was measured by Radocon
probe No. 603 and No. 607 which were calibrated by the plane parallel ionization chamber.

The clinical performance was as follows. (1) Nominal energy of electron beam is 6 MeV but actual
maximum energy was 6.43 MeV and the practical maximum range of electron was about 31 mm in
water. (2) At 21 pulse per second, the output of electron beam using 0.6 mm Al scatterer was 1,150
R/min on the 30 x 30 cm field at 1 m. (3) The output of electron was stabilized and reproduced to
less than + 39 of irradiation. The dose distribution using Al scatterer in 20 % 20 cm irradiation field
was 4 2.7%. (4) Electron beam dose-rate for each field size and distance was measured. Inverse
square (Nth power) law about the electron beam close-rate was established and the value of N was cal-
culated for each field size. N was equal to 2 at 30 x 30 cm field size.

Several electron therapeutic technics were devised. (1) Electron beam was absorbed by hard
polyethylene. (2) The scattered electron beam and Bremsstrahlung were removed by means of plastic-
cone covered with lead, which were designed by the authors. (3) Trimming for the complicated field
was attained by the clay-cone. By using the clay which was plastic and reproducible, ease of trim and
low cost were attained. For actual electron therapy, lead was attached under the clay-cone for pro-
tecting the skin from the Bremsstrahlung generated by the clay. Electron beam dose-rate inside the
field of clay-cone was measured and plotted.

This apparatus is considered sufficiently useful for the low megavoltage electron therapy.
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Fig. 1. Block diagram of the mechanism of beam generation
from Mitsubishi 6 MeV Linac (LAS-M)
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Fig. 2. Schema of 180 degree bending magnet system of LAS-M
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Fig. 3. Calibration of Radocon probe by the
plane parallel ionization chamber,
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Fig. 4. Electron depth-dose curve
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Fig. 5 Electron dose distribution in air
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Fig. 6. Stability and reproduction of the
electron output.
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Fig. 8. Isodose curve in water
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Fig. 11. Radiograph showing electron beam absorption
by hard polyethylene
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Fig. 14. Rodiograph showing the effect of the lead which covers the
plastic-cone protecting from the Bremsstrahlung.
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! SI:m 85¢m (clay-cone)
|

< 6.5cm
Tem
(Surface) -: B ¥
| Ing_(cIay-mne)
-
1'_2?+ 37 + 2:_. beci v ' hard polyethylene
(Depth) tmm) ‘
haE, 10x10cans 4 x 4 enE ToBHEF T L B 6h LOBEMERIRHE 2 it cEETH L
R EROBE(LEIRD I, 4 x 4l Folg Clay-Cone ©fEbh, MHEOWMzZo Clay-
HE W ie D> THERLETT 5. Cone AL THV -, Wiz, WBSHE oS
LlEn#ERE» S, BT HRIEAE o8B & EHH B & b K& B C1T 7 5 Bz Clay-Cone
OB EN, FBEHE O BT Ci 3 fo BT 2t & FEAR CEITE Leainilia, &tk (2 m/ED)
higvoT, BHEHE BT X /v SBE PR oCHET S 2 b L.



W 444128258

Fig. 16.
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Radiograph showing the protective effect of 2mm thick

lead under the clay-cone from the Bremsstrahlung,

Fig. 17. Dose rate and the field size
of clay-cone.
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