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Absorbed Dose Measurements of High Energy Radiations
Using Ferrous Sulfate Dosimeter.

By

Kenji Takeshita, Seiichi Yoshimoto
Department of Radiology, Faculty of Medicine, Kyushu University, Fukuoka
(Director: Prof. H. Irie)
and Shigetoshi Antoku
Department of Radiation Biology, Research Institute for Nuclear Medicine
and Biology, Hiroshima University, Hiroshima
(Director: Prof. H. Yoshinaga)

The Fricke ferrous sulfate dosimeter was used to measure the absorbed dose of 200
KVp X-rays, ®Co gamma-rays and 15 MV X-rays. The ratio of the absorbed dose of the
ferrous sulfate to the r-reading of the Victoreen thimble chamber, which was set in con-
ditions of the equilibrium of the secondary electrons, was each 0.95-+0.03 for 200 KVp
X-rays, 0.96+0.04 for Co gamma-rays and 1.01-0.03 for 15 MV X-rays of the Betatron.
We propose to call this r-reading for the radiations above 3 MeV the “r-equivalent
(r-eq.) against the r-unit for the conventional X-rays.
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Victoreen thimble chamber #JFEA LT, 0
r AL OTERLEAT A Z LT LT3,

I3V EHC L VET I X - X TOR
BB T, FSHRE & WRERE o BIR B ma
LTB MNEMERERE NS, ZOdinsHGEE
BRI BRI L D A DER LIRS S
h w32, R.J. Shalek et al.¥ | W.K. Sin-
clair et al. ®—# » R BEIZEIT 2 Pigem 2
L LT, FiERE AT Ferrous sulfate dosi-
meter Tk % YR OWEIZE 2472 2>T\w 5,

PRRERR AT OV TR RO R 47 2072 X
AU O0Co o ST IMARDZDT, Zh
#FEIZISMV Betatron X #5025 LTV, IR
PEREECBI LT r BAr X b rad Bif ~ o
{#%¢ Conversion factor # ®, BT I L ¥ —
X#EOSETr A & v b ODHE b EES
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HEIZE I 2RBEFIROEBAETL DY,
R T 3L F — R R E BRI FIB E h
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ENz AN —Df L ORI H BRRE 4o T
BRI, FeMA 4 v 04D SRS h7-3x
WL & N7zRgi 215 2 L sk B, Fet 4 % v
DIFBBERYEEW T, Gl (12240 100eV »
TRNF-RIIT LY B S B 5TH 13,

100 KeV X b 2MeV I COBREEEU1~15
MeV DEFHIZE LT15.6+ 0.308 2 w3 fER
BoNTW2, BILRO1 2R 100 eV Olickiss
IANX— 2R L7k &, 15.6{HD Few %
VBRERTAI LB, GEE LTRSS
DIFET L DR O{EE L OTWBAL S,
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BURHANEVE 4 78K (HFERE 1 |, BRMafi~
YHYBAVEANTLE, TLHVEE<~
YERA Y B ANT BN 1 R, B BiEEE 1
[BlEE 4 RIZEFA) 978 ml VR e — L HE (R
1T vE =7 2 Fe (NHy)2(S0p2 6H20)

0.42, Kifltfe¥H0.068, HelviE22 ml %5
L, —RAKEMP T BR B L LT
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7R, HROERBYEE LTHW. fius
RY = F Vv BlARCOWTH RN 2TF2oTH
Bowsemar:.
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Wiz, BN 305mu JEUY 220~ 230mee T,
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THGERIC oW Tl L7z, Las LIBEERY 305
mp OHFRECOT, 225mpe \F2E L LTH
Wis. EIERGE 305mu 2B B Fetod 43 Fk
HfREGx, R 4tkEERT 2,300 (30°C) T
BHBEIIREZE 1°C2 Y 0.7%HINT B7:D%D
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Z ZCNix Avogadro %t ( 6.023%10%), & i
STFRIERE (2,300 at 30°C), G GiHE, o 133k
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HB. IhbEDEE (DI ATBE,

4
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e R E - HERIC X B RBEOPIFIZB W
T, PERT A ERSHR o fill ¥ 200KVp X #,
OCo v % U15MV X7 (BIXEFH) * &
LCHELTW20T, Z0 3§ LIZ2oTHRIR
fadt o k7.

fAgHE i OlE 12 1 3kE Victoreen jit Con-
denser r-Meter Model 70A % fv~, FProbe 12
i L 7 Bt 1 X (Medium energy)
Model 70— 5 (25r range), Model 154 ( 250 r
range) J% Uy #fl (High energy) Model 553

(25r range) C& 5. Xia il 8 F# 50~ 400
KeV, o 8% 400~2,000 KeV Gfifh % Thim-
ble condenser iype T% %. Chamber 12 %3
BIRGHE E r FiA E off 121k, Range O#HifHA
TIXERR: 2 D 72,

15MV X5 H i, NBS Handbook 55
R TIL5eMT EDT 7 VT4 Y« Ty 7
12 Model 70—5 (25 r) #FBAL, TD r Hish T
DTHEEEFR2oTw3R, RRWZ7 7 v &F
SWET NI OBEE (1I5MV X% TrasEm
XY 3emOBRE X V) TO D r His T B
r-equivalent (DU Ffii#iic req. 3. ) &
F%. 15MVX& 12 Model 70—5 (251) %4f
T 2BRE, — 0ERC BTk Model 70— 5
M X Y, 0Co v s LT Model 5
53% w7z,

i L7358, 1) 200KVp X ##& LTEE
% [f2% | 200 KVp, Filter 0.9mm Cu+ 0.5m
Al (HVL 1.63mm Cu), 20 mA,#&E « Wi ZMEE
#E30em, FHAEEE 240 r/min, 2) 6Co o ## & L
T B RT-200080 = »3)1 + j5FERs, 1500C, Fil
ter 0.5mm Cd, 5 HI5E 27 HPEEEsOcm, F5HE3R126
r/min, DISMVX#HE LT il BT-156 &~
— % — } v, Filier 2omFe+ 2mm Al (HVL 13
mm Fb), #iH-EfRREmE70em, 7 7V 7 4 + -
7 v b oET LD 3cm0 B X TO X3
r-eq./min (E=), 57 r-eg./min (£F) T H 2
7z, ZOHOMEEEINGE F— Ty 2R 27
HDTHB.
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AARE S HsIRE LM #23% H3F

BEEICB Y 2R FERICHE UC, Fig, 112
TR 200KVp X fCid ks Bic@BH L,
Co v TIX ZWETFRE O HF 12 H5 be
0.5mDEFEZRDT 7V F 4 bl T kT 334, 15M
VX774 7y P ahZEmE Y
RS AR 28 3emic 7z BRI UCE B 2ok T
WD I-RETH B, 204, Condenser cham-
ber %1k A CHIMREAK MR 2B T HFE
L, SRR — 2R RRRE R BT 5
LRI A L7z, X~—F— o v Olth
12T 3.5 0 ¢ 0T, Out put moniior D RO
iz, 7 7 v b AOTFERREE A2 S Dose-
-reader RM-1 (RRadocon #I), Probe No. B 412

(X#R) #EZ L, EROHEREE U O
EFELNS L7, Fig.1 T C (int.) 3%

NnNCthHa.
200 kvp co 15M7
Cox # ¥
czt 2
pool o Op e 0.5en o
AN RN = NN

Fig. 1 Experimental arrangements in conditions
of the secondary electron’s equilibrium. 1
and 2 were the ferrous sulfate samples, C
was the Victoreen thimble chamber and C
(int.) was the integral ionization dosimeter.

PR A A TR R, & L QIR E
B T % = &k Fewz (i 12 B8 2 ET
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TS T JRATER AL 1 S 2,000, 3,000 rL
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ERE T 2B 2 @00, KEREREC
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FFEs5[E, £AF4EOHE & 17 2. Z0 HE
Victoreen condenser chamber 12k % 2~ 3[H
O T HLOFH E KLz,

iz ¥ % r BEE I, TOROR
WBRCSE X 272 RIRCHIE L) hidi
b, MEREEKRORTEILNTWS.

273+t 760
nEsE= ("5 X 3 )

T T ERERIC L B IR, pix mmHg
THEHLINK[ETHS. ZOFIEX, Victoreen
chamber 23 J:EN B S##s 12 X ->T22°C, 760
mmHg %Mz LT, EEr BCRE LT
B2 Th%E.

BBk fpse M BB ERIEIIC L 2T, &
IR E R i 0 Vietoreen condenser cham-

er ¥z & B r ik reg. HIZXT B K & kD
%k, B E T % Conversion ratio, ZDHAIX
r HiA0 rad BHILEED T L AHES.

V. RERER

H—BE BT 358 O 10EOFi{E
& 5 B0 BEEEGE A O FHEC X BRI ERD
%%, Table I ® (A) DN, ALFB}3
Rk 8 O L 4 HOBFHEREHENC & 5
3t (B) omiEsn:.

Table I Ratios of the absorbed dose using
the ferrous sulfate dosimeter to the r-
reading of the ionization chamber.

(A) : Average of 10 samples in Summer to
Autumn, (B) : Average of 8 samples in
Winter, (C) : Average of each conversion

ratio for 9 examinations through two se-
ries; (A) and (B).

@ | ® )

| 200 KVp Xerays0. 94:+0. 010. 96:£0. 030. 95:£0. 03

|
. |
! ¢°Co y-rays ‘0. 984-0. 03 0. 941:-0. 02i0. 960. 04

| 15 MV Xerays 1..0220. 0500. 9920, 031. 01:£0. 03

Bz —ZFE %W U C Victoreen chamber O%[A]
O 1 AT B RIRBRPARERT (2/852) ©
g kRE O LT hoE sk, 9 EEE O -H{E
L LT Table I (C) @i, 200KVp X T
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1X0.95+0.03, ®Co « ## T1x0.96+0.04, 15M

VXARTHEL. 010,038 w5 ERL 2 48 7-.

VI & &

DL 23 LT, P o ek 2 5%
WEEz L hskd b rrad HMERE, b
200KVp X #5 T1x0.95, %Co ¢ i T0.97~0.
98 L HT, OCo o fR TR s EHOERE LN
B, KRB T—FH LT3 LRTEwE D
N5, fEoTISMY XARDOURIAREE 2 515 7212,
HNRAA reg. B EBERDIE, EIL R
PR Y SEoMEE, SR AR R
KT BT L b BT, BEEEO 5
A, 2% b req FLOOEFILTEDE F rad
WCHEXhBRTHENE, TN TO3 MeV
UTFCcoEECcHS r BETEMEEZO T 2
WHLTHEFTARCEWI Z LS,

Victoreen chamber (Z2oWTlix, FThir H
i LCHIETH B0 E ) DIRBSETH 523,
Model 70— 5 =B L Ti%, Eichstandgerdi i1z X
DHIE LR BECOXARE L INT—E LT3
DT, “OBEHEFELTHrIEERHELRE X
AWbOTHY, X Shalek et al. O FHE & B
FEL TR,

J. Kretschko et al.l® 12 X 3 &, FINZHEWT
WIET ROV X —ARRIURT Yo LW Lifir g
HEOTWBAY HBZEHTHY, MWFE LD e
1st collision dose & LT Kerma (erg/g) i
Fluence (erg/cm?)® 4, % NBS Handbook 84
WERALTWAZ5THINR, RAO req. 1H
TRV K — TR & B AEYERENERICE W
DAl 7 SR B 720 0 b O THOY AL O FLE
TR, HEOMEE, r Bio HE»S, AL
RS T BT L R A EMAORDIALT
wB. BT RN X — SRR T oM A, X
tx r-equivalent (r.eq.) D7z A H O FBNS
ZoWTiE, FHELZOMENEL I o THERTH
BRNIBEBDOLERS.

T8 v B M % W do 2 fo LR AT R 8%, KA K
7 B JE < IR LV B, BB o fER Ol
B I TE N fe R TR RO S, At RN
—z— e voERCEEfE B shtvaitlsa
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