|

) <

The University of Osaka
Institutional Knowledge Archive

Title Rad & U'Co60 v $RDIER ICFH Y 2 EMERIFHZT B4R
“REFICEAT 2 ERIFR

Author(s) |EMH, e

Citation |HAEZRIHIRFSMEE. 1956, 16(2), p. 97-106

Version Type|VoR

URL https://hdl. handle.net/11094/20598

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



RRANS142 5 B25H

Ra » X

97

& Co® 7y # DB B3 2 FLBER R FE

%4 MW ZRETIEST 2 EBROPIE

RGO H BB M GBI SRR
E A g X

I # 5

Ra 3 X ¢f Cof% $gn—Yeik B & U=k vi D
SERUZ D\ THIED 127D TH BN, =
b0 YRROBEWIIHEERER A b B X}
ERD, EHME» HER VI L -0k
BEFRAHHENE. ZOEDIIORKEFDSE
EBEROBEOEEREDKN e AT BEE
R VAS. BERORKRBITEREOGEITIIA K
BEOWEFHHHINEDTHE 0, WEL
TEER 2 VT Z O ZRETF ORI 2 BE L
TEALERS B, ZDkEFIE Compton 5
BBIURBEDRECIOTHHEEIABLDTH
DT, ZIRBEBFORE RN S h 2HOFEE &
BAELARICE > TRS., LA HERE EF
FBROPEOWENTATRI DL, BHRESE
EFREOHN L HITHARTEZ e RMLENT
W5, 4-13)

HRAT DN 7= BB CI3RT T B EAR R R B 5
BAREDOLEITOWTHEINTWER, Z>T
BREOFMICHE, S M ZRETB L BRI
ToTHBELE N2 REF OB E, BEl 5k
BRERTAINE—DWLEEZ L LT, ZREF
DEMCRIET B FyNCT 255 2 B L
7.

II. ®ER 1

WRENB X UHhik _

AEINEE S B S 5 BT 2
T 57T HE AR (Filter) OFEEB IV
& & ZDfiE 2 Maicd g nZowTLER
e

g & h - (Filter) »bHH &N 5k
BT T EBEAER AL & ¥ THlE T 5534

1

Fig. 1 Arrangment of the G.M. counter and
the secondary electron emitter in the mea-
s;uremgnt of scattered electrons in air.
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Fig. 2. Variation of secondary electron emi-
ssion with the position of electron filter.
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Fig. 3 Variation of the number of secondary
electrons emitted from a teletherapy unit
and scattered in air with scattering angle
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Fig. 4 Relative intensity of secondary elec-
tron emission in the forward direction as a
function of log (Z4-1) of the electron filter.
0: Scattering angle in air. Curve A: Exp-
erimental data for total electrons emitted in
the forward direction by Hine.
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Fig. 8 Variation of the number of second-
ary electrons emitted in the direction of
60°with the thickness of radiator.
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Fig. 9 Aborption curves in Al of secondary
electrons emitted in the direction of 60°
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Fig. 10 Variation of the number of second-
ary electrons emitted in the direction of
135°with the thickness of radiator.
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Fig. 12 Intensity of secondary electrons e-
mitted in the direction of 60°%nd 135°as a
function of log (Z+1) of radiator.
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Eig. 13 Angular distribution of secondary
electrons emitted from various filters.
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Fundamental Studies on Ray-and Cof¢ y-Ray Protection
Report 4. Experimental Studies on Secondary Electrons

Yoshio ONAI, Physicist.
Radium Center of Cancer Institute, Tokyo, Japan.
(Director : Kempo Tsukamoto, M.D., Chief Radiologist.)

The methods of protection against the direct and scattered beam of Ray-and Co® v-rays

were considered in the preceding reports.

The experimental studies on secondary electron

emission and scattering have been made in the present report. Secondary electrons

emitted from the teletherapy unit, the container of y-ray source, and air surrounding

the unit contaminate the gamma ray beam and result in an appreciable skin dose.
Measurements were made of secondary electrons with a G.M. counter of end-window

type on its number and the maximum range in aluminum.
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The results obtained were as follows:

(1) Measurements of the secondary electrons deflected in passing through‘ air indicated
that the secondary electron emission in the forward direction decreased with increasing
Z of radiator until z~40, and rose again towards the high-Z elements (Fig. 4). This
indicates that the materials of intermediate atomic number are the best as a filter to
remove secondary electrons.

{2) From the measurements of secondary electrons from various radiators placed
in the useful beam of v-rays, it was found that both the number and the maximum
range of secondary electrons emitted in backward direction increased with increasing
atomic numbers (Figs. 11 and 12), and that the maximum range of secondary electrons
emitted in forward direction, however, was approximately the same for all the elements
examined (Fig.9).

(3) It was verified that due to the diferences in the angular distribution of electrons
from different materials irradiated, even the forward emission at large angles of emission,
in contrast to the small angle emission, increased with increasing atomic number of the
materials (Figs. 13 and 14).

(4) It was confirmed that as the distance from the collimating cone to skin increased
the electrons originating in the collimating system were scattered in air and their
contribution to the skin dose decreased rapidly (Fig. 15).




