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Transmitting Ionization Dosimeter

Chikara Takei
Department of Radiology, Faculty of Medicine, Kyushu University, Fukuoka, Japan

(Director:

Prof. H. Irie)

Transmitting ionization dosimeter has been described and several measurement values were discussed.

1) Since wall thickness is thin (~60 mg/cm?), energy loss was minimal even for lower energy electron.

2)  Use of integral circuit (I.C.) in the measurement circuit enabled me to make it small and simple.

Characteristics of both rate meter and integral dosimeter have been good.

) This dosimeter can be used during electron treatment and choice of flattening foil, and beam ad-

Jjustment can be facilitated. Also, this can be used for measurement of high energy X-ray.

4) To make the treatment easier, the chamber position should be investigated. further in relation to

tubus construction.

L &
betatron ¥ 7ziX linear accelerator -4,
X X % SRR OB ILRHEFPI0 beam
OESANEETH B Z ERER IS, “h
D OPUHBMFEAERER ) HOBTFH, XfurroF
F TIL beam D fH3 b kX, Gauss 434fi% L
TCRRED % T DT, —A%ICi fiattening filter
(scatterrer, equalizer) % I\ T beam # K7 T
RCERPISFCRH E D L5 TS
TRETEF A D beam DIGEHELTI<BHEE L LT
X film B, FREEVEEEE A 3 ~ 4 [ERRHC
RAVBHENREDRTWA., LiL, WiEiLkE
FICHT % beam OFHERIHTS 2 LxTE R
W, EICBREREERCHIE beam 0I5%H Y JilE
T &7, FE Tk 6 MeV linear accelerator o
E = & =TT, J. Haimson 45V, [ 2 %2 0
WED D B, WELEBETPIT AR B (sepa-

rated dual ionization chamber) G %%, 2EH0
CoWTIRREE EhTwig v, #3135 electron
catcher & IFiTh, FH\V-FIHOLEEZHEES
LTEhZhofscis\ - TB TR o—i & BN
L, Zo®E{izH>T beam {FfA a4 H L T
3. LOFERBEFRECOCTHY Ths. %
o, ABEEY B A TR SR
A4 4 vF= 3 —%13MeV linear accelerator |=
EFHLTw52%, beam G OBHICIXIFIER] 2
gAF= R =2ERLTWS, Heghtkte LT
SEEERPR R e S ESk O DR R F o
BRI~ TR R RS I 2T 5 B AT
RHFGVRINDFIER D 5.

EELEEE 0 i TRE T PHRERHYE 2 R
fEL, kbetatron BTHRIGEACHEA LT 505,
beam DIl scatterrer O EIRHRERS & e
DR EHTF T\ 5. BHHY I 5@ o FEER



BEF454E 7 A 250

(collector) %A L, beam DHEMZHHT S
ERARFCEFREDOETE S, i, XEN
TECHERTEETH 5.

IL. 5 &

1. TERERE

BHE Ol % Fig. 1/ WRT. H£EEERIL5E
&, AR (C-collector) 1 H I EIE A
T, XilhEE (X_, X, -collector) %k UUYHLE
B (Y_,Y collector) |% beam D{f&a#HHT%

Fig. 2. View of the chamber. Six BNC con-
nectors were set in the right side, the one
is a high voltage connector.
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Fig. 3. View of the dose reader.

1bDIOTHS. BHHEOKE S ILPIEI0m,
air-gap 10mn, £:EE360mg/em? Th%. MEE
BEOBERZXIOmTH D, XK IUYEREHEDH
D& C—Efodfd & ofEEiosm e Ui,
B X UYY — FiicizAl-foil ( 0,026mm/E)
FEA Lic, Bl Mylar (0.1mE) RIFHF
L, V—F# (1.5miE) &z o Mylar 0 B4
BLUTHEI Mylar T v FA 5 FL, BAMUlx
Al-foil CEZER 2T o, BEEELL ¥4
FfcHs. V— FEx-KoMylar it h T
WSO THERILTEDTH D, Flz1X1800V OEE
3 LT TS T h ol

B4R % Fig. 2, &, JE@KIRE Fig.3
wirlLic, Fig. 2R WTHOETO B W #4911k
Al-foilp > — - Fedh %, F1-, BNC connector
IEEEMED b o out-put fl » 54 & EmIEER
o 1HOF 6 HTH S, BHEY oG {irErx
betatron ZR{EO T, scatterrer & tubus Jufdid
0 EoETHS. MEREBIEFENCE X,
TERERYS X B E KR & ofik25m o Ffily — 7 v
(3 C2V) 64&THE, L.

2. JUEERE

TEHEE 2 & D HEHILL07~1017 v 2718
EOBVBEMTH 500, —RTEATEHOK
& WD RENLIE A FARE e A CREEERE SR o 1
NI I NG, HIEEE TS L BRI
&b, SfEo EEEMEHD CH LT Ththo
MBS DS RER S S 5 L BFH TR
W, ZZTIR, BANER (1084 -—-4) IO



364—(50)

transmitting
ionizafion =
chamber

tubus -l

eJecirons

Fig. 4. Transmitting ionization chamber
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Fig. 5. Rate meter circuits. Also, this is call-
ed a current amplifier or a current-voltage
conversion circuits.

2vF v+ — (0.1, 0.01, 0.001xF) X 4ERKEY
(I.C. [EIfg) %R LERKZ/NE, ikl
I1.C. i3 PP-25AU (Keithley #-81) »K-302
(Philbrick #81) %\ 7. B & ZEHHE
ELTHFIHTE 5.

). fRERFTER
FERFERRCILER—EEZLRE (Fig. 5)
AW, ANERE 17 7, Bii¥RA—
A, WHEBEZVELL ETHIE,

V=—iR
TEbEhs. EZEHENBFOHAEIT

V=—(—ip)R
DX3ich. RITI0%H — & & Lic.

AARESRFRFE SRS H30%E #4455

X_,X, collector 3 LU Y_,Y, collector |4
hitho LC. [EEKo @input, Sinput 227
¥, PAAL 5 FEALT, F0E (ix_-ix,,iy_
-iy,) bFDBH ISR LK

X_, X; BXOY_Y, collector BT
GRS % Ml L CE T4 beam %M #r
W%, team OFELESETHUEATIL,
YA A » FEX_EX, (Flary_&vy) izl
TERHORhOKXRE WY 100pA Licd L5
CRIET LEFICEA S h - EHEA 2 % T
ThiE, 5o collector oI = & & DRI
HOFHATFDE T EHYRTHR - EHNTES,

2) BUAMRERTEE

C-collector 1= X AHiE#EHITE I oK
(Fig. 6) Iz, e XER—BEZLREE O

e ‘_ —
E o—f IE
AM——T—
reset

_'i_ _ “\ butfon

from // I

center
collector |~

e
1001A l

:;Lt' -

u_0£|m 1
i=108~1070 A
C=0.1, 0.01,0001 uF

Fig. 6. Integral dosimeter circuits. Also, this
is called a current integrator.

OHRITEETCCIzvF v —Thod. Bl
bOANEREY i ETHIE eld

eﬂi%-idt
TEHEh5.

reset X VvE LT a vy vy — C¥ kT
&, BHEC e =0 L W BECERT 5. C
OfEiss 100pF BEIC/PNEL I D EARKE LIRS
DT, ZZTHO0.1, 0.01, 0.001uF =g
2w Uk, BRHRERERE LTHATE 5EK
I staircase genmerator?ijh Z %, &4 F+ — FOkF
M XTI AEES VETLAERELXRE
Teh2te DT, EROEWRBIHERCEE L.
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FHERBEEOH P HIECENTRIFTCH 5.

FRERG ERERE H S ERG CcHY
5L L. BIaHIAIEREL 1000A B, %
T 1004A Frevic. BEREH T Y
B e B b 2 —x—%ERTBBE HBEO
AR BES LA,

OI =EER

1. %Co-v T X D HIE

FFIE 9Co: 2000C1 2\, S S D75cm, fE
FEF16x 16cm® TH 5. BHHR OFEIXL— 850V
THE L, Bi—EEZREIR otk o\ T
WA,

(D RBEHERE

Co-v MEOLGEXEHEEEC X 5 build-up
HENTL B0T, BEWNECHECRALESD
7 2 VAR ER LT buildup H:A 38
Table, 1 R L7z X 512, X3 XU Y-collector
OREBPEITh L hoBEEs LTt 3.1%1
TThofz. 12 l, Z ofilE{Er: C-collector
Ho LC. BIgTCHll>fcd DTHh 5.

Table 1. Build-up for the *°Co gamma rays.
Source-chamber distance was 75cm.

(mV)
\R“Hcollecwr

added wall X_| X, |Y_ Y, | error

thickness :
) N\ (%)
0 47.1) 47.5| 46.0[ 49.5] + 3.1
1 66.0/ 65.0| 66.2| 67.3| &+ 3.0
2 73.2| 73.6| 72.0| 77.2| 4+ 3.5
3 T74.0| 73.6| 73.8 78.0| + 2.7
4 74.0] 74.0| 72.0| 77.4] £+ 3.0

EHEREEE O\ T build-up fhif#oIr
B _E b offiflizbetatronds X UF linear accelerator
DXFEDTTH “Co-v HOBEH L D b P BT
BBHrL, B=rAF-XBAEOBEOKE X
U Y collector oFEEEEEIT RO +3.1L 04
KRELRBZERILNTHD 5. ¥k, BFHA
EDHEDRERZEDS, build-up Hifioirs B b
DOCo-T I TEFMO TN I WD D, |k
FREOEX DREL LB LXEWTHHS.

KEEBREORECFAL, X vEEHE
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DEf L guard-ring ok & XchHhoT, FEEH
HIUITOBOMBETHS. bz, $BBERE
CREDH2OTD, AT O B CBIR—
WITZEREIE o feedback EHRZTHIET 5 - &
X WA IER—T 5 Lot 5,

(1) LC.[moRKE

XEEEZ DT, collector & L.C. L& Ah#:
z & & ORBREHE AT 2T Tablez,Ch
5. ThboioEEirt 2.0%LUTFTh-ot.
eicl, WEMIERE 4my L-BETHS.

@ LC.EROEREERT X 5 HE

LC. Bl o BIRAEL £ 15volts T2 % 25,
BIREE 15~ 12volts DMFTIE RE-—FET
L b RETH ot

2. Betatron T HIC X 2 HIE

(D BERFHHED

16MeV EFROFEF % Fig. 7 1§ i,
monitor [XEE(ERE Bicfii T T, FRIEEVERE
1 GRRSCRH R ORI Y A TH3)

Tagle 2. Sensivity of X integral circuits.

(mV)
~——__ collector
integral . X. X,
circults R““‘-\H
X._ 73.3 73.1
X, 72.4 73.5

Each error was less than =+ 2.09%

04 - | -
fleltes i

1 H

T - =

; ,{h R R L SIS R e i e e
Ty Ahd I { i M it i) ik ek
. T 28 a3 7 4 Sic

Fig. 7. Example of electron measurements
with rate-meter. electron energy: 16MeV,
feedback resistance: 10°02,
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integral . desimetar output

Fig. 8. Example of electron measurements
with integral dosimeter. Electron energy:
30 MeV, charging condensor: 0.001 uF.
The saturation of the dosimeter out-put
voltage was 14.5 volts.

HEOHNER AT LT WA, fuiccollectorit
HAfIER @ C-collector T 5. monitor {EHS
10pA L) BTl monitor { & fRERFHH I L1k
Bl 5%, ZREUFomonitor {ETIR ARG
HisTizinys, C OFEEE monitor FORIERNE
B AT RSP E M T Winnicd EBbh
%.
(2) BSAEEETEN

30MeV EFEORE L Fig. 81Rd. WA
BEL 0 ~14,5volts ¥ CEGHIIRIF T H5.
BRRO/PNX\16MeV BFROBETHHHE
FEivphang, EEETAECRFCcHS. B
BEORKEIL=2 vTF v — CORRBECHLLAT
3o R, BESETOER A
ET AR RETES. LT, =
VT v — 3 X OHETEE 0 RIF b 0 2R
FhiE b, HEITEOSAILRIERY

HAEZHA RS MERE W0k F4%

U CHEEME YR & o L ARCE BT RE &
A,

¥ AR A BEREET N DRED
i % 20MeV, $5:60-k 1 R (victoreen condensor-
chamber 62112 L A{IEE) OZH=T20EHE L
FoEER, TNCOHNEER 790+ 1mV offx
Flle, coFERE»LY LC. [EEEEAWCHE
FEEE% (current integrator) OFFEMENRIF
THHT ENTEHINS,

(3) tubus Dk ¥ & LHEIHE L ORI

BETHOHIREL tubus ORESH/NEL
BEREL BB LEEEHRLTWS, Zhix
tubus PN COETMOBESIKE WD T, HR
B3 {EFRE EE & & 75 %. Victoreen conde-
nsor chamber % tubus 4EHCE W THEEHEEY
v, FHREEHEHY 13 Fig. 41w R Lic (LB
Wi L EoRESREA.CHI) LR B Lo
Table3TH 5. b L, MHEOLY EEFHEO=
FFE — TR LT DIXRERCETH S &
#z bhb, EBROKERILFE O LII—EEIE
nhighot.

(4) B BFEEHRE O ALE O RS

ko (T tubus, BFHE=FAF —
R L CIESHEE (2T tubus EWRICERIT S
HEY\5) LEEREHED (L.C.HID &k
AR BRI E b h i ole DT, tubus DRIT
FEIEHE R A LT, ORI AL 2 R
Lis. o OfsHE% Table 41073 Lz, tubus (15
24 FCHES5m, tubus (34E30me L, @
o tubus DRICEAT LI % 35\ Jz. tubus Py

Table 3. Relationship between tubus size and each dose for 10, 20, 30 MeV electrons

10 MeV, S, 20 MeV, S, 30 MeV, S,
| tubus :
) I.C. out |Victoreen . I.C. out |[Victoreen i I.C. out |Victoreen e
. (LA R ratio (2A) (R) ratio (4A) (R) ratio
i — 15.1 ] 4.97 10.7 47 4.39 17.6 64 3. 64
i 1010 15.4 85 5. 52 11.0 56 5.09 17.3 | 67 3.87
1 8x 8 15.0 92 6.13 10.9 61 5. 60 17.5 73 4.17
I 6x 6 16.0 99 6.19 10.7 66 6.17 17.3 80 4.62
1 4x 4 15.5 107 6.90 11.1 79 7.12 17.6 94 5.34
15.2 10.8 17.4
mearn o 3.55%- + 2'33% + 1.0%
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Table 4 Relationship between the ioniz-
ation chamber position in tubus and
dose ratio for 10,20,30 MeV electrons.
The iron tubus length of 1,41, is 30cm
long, and the ionization chamber was

placed between them.

[0+ 12 30en] _1\! fubus(Scm)
Iy *—yransT_Iﬁing
) " *1,! lonization
dose raii O;J.nfegral dosimeter_ . chamber

Victoreen r-meter Victoreen r-mefer

L 10 MeV 20 MeV 30 MeV
(cm) S, S Se
5 1.99 2.45 2.91
10 1.66 1.98 2.19
15 1.30 1.49 1.70
20 1.02 1.25 1.25
25 1.03 1.07 0.90
30 0.99 0.89 *®1.00 |

*:  each value was normalized to 30
MaV (le-30ecm)

OEHHEC B ERCETGEVE, BHRE
b A BRI Do T E TR = R v ¥ —
BRI < 1.00IE 7R B DIRMRTH HH, £
BoBEECER TS tubus ORI AL LD
5 ~10cfREEITNE L Bih 50T, Table 41T
R LICHE RO AT X i SR E bt
tubus PRIC B EREE LA LT BAHREXE
#42 monitor (1.C. [) & X o T——THi
A5 &hiE, tubus OPFERFESITIn K
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F—2 %G5 ENBETHE. ZheowT
E = A F - REEBD A —H —HEk i
T, fEANMEFIC S X 5 RN inEhs o L
REEIS.

Iv. % =3

TR OB R AR, SRR O B
T HEREROBERCOVWTER L.

1) B IEEE A ~60mg/cm? L K= %
VF - DOBEFHICR L Th energy HKIIAig\
0T, BFHllEes=2-L LTERTES. &
OBEHFNIEEESY SMHE L T\WT beam @
RiE OB A F AR CEET > LRAEC, H
HERUETHZENTES.

2) JEEEEESEE(.C) Evin T,
NECHE L S hREC RS TEETH D, HE
it X OBESRERT DT E I T ORHERREFT
b S el

3) WSHREAYEENE L CRIRERFEECT
BHko—ok LT, ZEiRi BN ORI ZE
OBRTE T2, MRETNEERIE LR
ofc, tubus OFRFHBERCOWT L SEFES T
TR EBRETHDLEEZE LD,

ik, TomLoBEE, F19EAAEFEEHRES
HEME $ 2 v HREEEIEREES e T BEL
=,
b S
1) J. Haimson and C.J. Karzmark: Brit. J..
Radiol., 36, 650, 1965.
2) @ MZE, WA, WIE, HEE-E, B
B &gk, 28: 169, 1968,

3) FEEREE, LS : E10EESE HRE &
HE &P, MMm43E8 A,




