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Electron Dose Distributions near the Body Surface
By

Hiroyuki Hattori, Tadayoshi Matsuda
and Takashi Kitabatake

Depth dose distributions of electron beams emitted from two betatrons were measured by means of
a shallow chamber. Each distribution near the surface region was shown the some difference which may
be caused by non similarity of shape and materials of cone and scattering foil. Conclusions obtained are
as follows: The large build up effect occurs in the case of lower energy and larger irradiation field.
The surface dose is less than 909, of maximum dose in the case of lower than 10 MeV of energy and larger
than S/L = 1.0 of irradiation field. Depth of the peak dose exists in the range of 1.0 -t 1.0 cm in the case
of usual scattering foil though it is different in each case. Tht energy loss owing by scattering foil was.
determined by means of extrapolation range method.

The comparison of two depth dose curves measured by a shallow chamber and a flouro glass dosimeter

suggested that the effective center of each dosimeter coincides with its geometrical center in the deep phan-

tom depth.
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Fig. 1 Section views of the shallow chamber.
A chamber is mounted in the Mix D block,
and the measurement was done by piling up
thin acrylite plates.
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Fig. 2 Side wall effect of the shallow chamber.
Collecting region is under 3mm from surface,
But it can measure surface dose in every case.
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Fig. 3 Depth dose curves of two betatrons. 10 5 10cm, Al4Pb cone was used for Toshi-
ba and 10¢ cm, blass like metal cone for Siemens. Scattering foil used are shown
in Fig. 6. Energy values are determined by means of exirapolated range method of

Markus'®,

Dose
1404 Toshiba
% | 7
120 ;

100F
801
60-
40

204

—— with cone, g.foil
----- no cone, s.foll

Dose
140+ Siemens
e |
120- [Q -
100- .~
80- \\
|
60- | i
d
i "
(9.0 \ 173 Mev
20+ 5
40! 89 18.8\1

o 2 4 6 8 10

AfpEE (L%, F. Glass & 383) o WEFIT

lgx 6mCTH%5. Zhr Acryl. i sER>—
T HWAZL, S. chamber DL L [ UH
L CERIRR R A R T

w R

(1) Shallow chamberiz. X % Jl5E

S. chamber % f\~T 3R 7R R D £
PEE 3 TRT. WlREHE, S. foil i\
BTHY, BRI ThOLDOB B4 THD. BY
EIEIE Betatron {22\~ T %10 X 10cm, Siemens
Betatron 122\ ~Tik 10gem CH b, FhENF
FED S. foil F\VTW3, 2900BADEYH
R Ticdie, R ERHECT—HI®TH
5. R T MERETETOLAVIEDLS
A, WIFR O£ L Energy @758 Build up
BRID S\, EF— Energy TIREHH, S
foil ®&H DA DIFH Build up ZhHERIT/NX S it
DT E . ZHhEES. foil 2 5 O{E Energy HHL43
PEEE OffE2HNEeszticisbo s
Bbhs. Fic 8. foil ©X % Energy DA st
IHERE O & T2 THPRT WS . %4 DiE
R L OFARES BRI L EDE
HifpE & Energy & OFIRA K 4 1TRT. Bkl

4em © 2 4 6 8cm

Depth in Acryl.

S (LM, peak LE03) o sKeic $A5E L 71
S&B5/RT. & Energy Tl peak 3Tk
B EXIRE B TH D, peak OfFEIT PradiE
. FREOIRRRREY 100% & L1k 2 D99%iE
A HERR TR, Mo BaE, S. foil o
HYE D peak DIFEIXTALOLVBELD L
Fig. 4 The relationship of energy and surface

dose. Per-cent dose shows the ratio of surface
dose to maximum dose.
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Fig. 5 The relationship of energy and depth of
peak dose. The depth is one in water conver-
ted from acrylite. Longitudinal lines show the
9925 range of each depth dose curve.
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Fig. 7 Depth dose curves of two betatrons and scattering proof cones.
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Fig. 6 The energy loss caused by various scatte-
ring foils. Loss values are determined by the
difference of two extrapolated range, one is
the range in the case of using scattering {oil,
and the other is no scattering foil.
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of the shape of curves and field size for two betatrons is in the same tendency. For
66 cm cone, the more scattering proof, the less build up effect is. :
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Fig. 8 The section view of scattering proof cone. Internal diameters of cone are 6¢
em and 2¢ cm for Al4-Pb or acrylite iris.
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Fig. 9 The relationship of S/L of field and sur-
face dose. Per-cent dose are the ratio of sur-
face dose to maximum dose. Two betatrons
show the fairly same relationship.
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Fig. 10 The difference between effective center
(G) and geometrical center (T) of flouro glass
dosimeter. The density of glass is pg and the
medium pm. Electrons are assumed to be pe-
netrating straightly in the surface region.
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Fig. 11 The comparison of two depth dose curves measured by flouro glass and shal-
low chamber. The difference of about Imm depth in deep region suggistes the
coincidence of geometrical and effective center.
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