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X BBBREZICLDEBEE Y — A A —F ORIEFEDOKRT
(Fpk 24 411 H 30 HZPE)

HRAES D, BAER D, MgEZAY, R Y
1) BIEREREN EREEER SRR

2) SRR 2 U 93

DEEWRFEREKEBE AR SR

lem BELYEOHEITITEHF XY — XA A= NHEHTH D0 BERETIX P'Cs (662keV)
y BIREFHWT WD 720, 2B X 30 ¥ — 5 TOMBEERFEIILT LHRIES R,
ZOH, MR XMREOZRXALF—FEEOBRENEICIL, ZHFIRXBZ XL —IC L DKIE
MULETHD, €T, AFRTIE X BBRIRE AV, BEEF Y — XA A —XI12X 5 H {lED
RIEFIEDO KR 21T - T2,

X MIFEENPDLORME X FIFEFICEBI N TVWDEEEZLNDTEH, Cu 74 VX EHNT
PEHEQDZ 0.8 £ TS Lz X ME MWz, £, BRI — A A — X (TEBER R ES
ICHARTEER S WD, W& LR AR — HEEHEER CRIE Ty, Lo T, HED
W R EEE A CHEEZTT o T2,

PR A—FDHEUEBRIFETH D "Co BLUWVCs MIETHONIZKEMRE L QI=0.8 D X #
M CTELDNEREREELE LIZEZ A, VCo THLNEKEMREIE 1.04[( 1 Sv/h)/ (1 Sv/h)].
B1Cs TH S N7 IEAR LI 1.01[( 1 Sv/h)/(u SV ITHF L. QI=0.8X F1Z & 0 15 b N 7= IEAAEIT
0.99[(u Sv/h)/(n Sv/h)]TH Y | RERERITAONRD -T2, ZO/RENSL, QI=0.8 IT X 5HH—
NS A= ZREFETy BRIFICL2MERELAEOREENE LN, DOTFRLF—E{EEIC
EECELRREFSEREFERLEE VRS,

1. FHh ML THDTED BARXT MLOBE L ITRL 5,
1.1. B F o, BURERINLIEHRE O v #f O = 3L F — 3%

B — A A= Z I HLEONES TH
D, ERETHENMTA S Z EnD, Fbike o
MERR BT DI X BROBEIZEHTHDH, Lo
L, =" A—=ZFEIZEm=x VX —HIT/EDL
NTWB 0, BREIR ORI X 8% JE T 2 5
IIE =R X —FFER LT LB IRFES LRV, 2
D=, ZWIEB OB ERE ZIT O = OIIEZ W
T RN X —IC L ORIEZIT O MERH D,

PR A= F ORIEIC T EAERF & LT
PTCs, T L X —RePENE AR & LT 2 Am,
TCo AWV BTV DA, il X M I fe A~

WCEA DD, TRV —FEE2 D DIZid%
< OBFED y BRIRR LI /e D o7k LT,
— RO X BB AELEEICLDOKRES & D,
R XL ICEB I N TVWDL EEX LN
D, THLBHENRRELSTND,

AW TITEBER Y — A A =X X DI
XMRREZERIRE LT MERELY XBAE s
ETHRFIL. RO v BRI K DM EKIE L Ot
WA 21T > 72,
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2. XHEARERBFEDEE
2.1. X#BARERR

BRERIIEA X BIRICIE PANTAC #E8 HF-160S
ZAEH L7z, HF-160S fLEk D% /N T 2 — X%
Tablel (27”33, Z OLEITRIFM X #ia BT
L7720, Yy v X ORBAEHANWT, EEEONDL
EMOSIBLTFVICL K E RS L, BE LM
BERKNTHIZENTED, ¥y v i 10[mm]
JE O TR L 0.3[sec] TH W MK IERF DM
SRS 2 5T, 1 M OBRE TIE 0.01%
UTIZhs, £/, BERMZzELISELLED
T Bl FE ff B 1E 0.5sec £ CTHEHMR EIZH > TEILT D
7o sh, HEHE O MIERR UL 0.5[sec] T D, ¥ v
v ZIERRHE /) & L CImBRRE B3R 4 JIE L 72 R
B 160[kV], B 19[mA]D FHFIZB W THE
SRR EEEE 50[cm] T 0.2[ « C/kg/min]. 100[cm]
T 0.07[ u C/kg/min] TH > 7=,
Table 1 HF-160S Specifications X-ray generator

Z2—7y b BT ATV (W)20°
BEZ7A4NVHF : 1mmBe

BEE : 10~160KV GEE AT Z)

BER KEL 0.1~50mA(Max)
/NEJS 0.1~10mA(Max)

ERYA X KER 3.0X3.0mm
INES 0.4X0.4mm

R +0.1%LLF

BEEREE . 0.05%
BEMEEE : 0.05%
v v X BABAREE : 0.3sec

V77 Ly AfEFIE  F = /3—|Z Exradin
B A4, L7 ha A= ZHEAT 1 v 7 43
RAMTEC 1500B # 7z, (Fig.1-2) A4 F = 3

DOEMEARFNIT 30[em’] TH V. ASEEIL 0.5[mm]
@ Shonka air-equivalent plastic C552, £ &E MR D E £
% 4[mm]. &5 = %27 ZI(Z Triaxial BNC plug. /&
TEJF 2 R 7 & 1T Integral with traiaxial connector %
FEALTRY, F=r A "—DFICHIERILICE

D BEEHAERNOER AR EEZRBUEEICLTW
5o T, SENIHKREY —_A A—=2 L LTT
P& LD Aloka tEHL 1CS-323 (fig.3) % W 7=,

Fig. 1 Reference dosimeter A4, RAMTEC 1500B

L(' 3r—>

SHELL (OUTER ELECTRODE)

Fig.2 Cross-sectional structure of the ionization

chamberA4

Fig. 3 ICS-323 Ionization chamber survey meter
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22. REDERE

AWFFE TR B DOBEZ Fih L T & 2Rl X
PRERERMG L LTV D, IR X #RIEIEE (I8
INTNDHEEZOLNDTZD, HEKEIZHNS
W X BROMEINL Cu 7 1V Z 2 HWTHATREZR R
DHE< | DAORED T4 ICHERR T & DE AR (B
T, QDQI=0.8 & L7z, QIIE(1) X X 5 1T5HE%)
TRV F—(Eepp) & I KT T F L F — (Bpax) D b
TIREND, TOTH, BEOBEIT X B A
J@ QA THEMBERE (n/o) ZRD,
National Institute of Standards and Technology(NIST)
D7 A NEME DA =R F — & E R
DR EZRL TEGH= RNV F—2HET L&
TRIE LT,

glg

Table 2 Parameter for creating QI=0.8X

QI : MEFERE
Eerr 1 F2)T %L ¥ —[keV]
Enmax : X #5 BE[kV]

1
w_Inoo
p tp
WP R

p 5 FE [g/em’]
t: -l J&E 1 [em)]

FEROFIEIZED, Q=08 DEF LN D EEE L
= 4 V% 54 % Table.2 12T,

Potential-
40. 50. 60. 70. 80. 90. 100. 120. 140.
(kV) .
Filter.
0.3. 0.5. 0.7. 1.1. 1.5. 2. 3.4. 4.8. 5.4.
(mmCu) -
HVL.
0.094. 0.166. 0.257. 0.396. | 0.544. 0.718. 1.012. 1.532. 1.956.
(mmCu) .
Effective energy.
33. 41. 48. 56. 64. 72. 80. 97. 113.
(keV) .
0.100
= 0.090
§ 0.080 =0k V
= 0.070 — 50k V
@%0.060 60kV
W)
2 = 0.050 e 7Ok V
. )
g E 0.040 S0k
g 0030 90kV
A b
2 0.020 1 00k V
< 0010
—120kV
0.000 .
0 20 40 60 80 100 120 140 160 ====140kV

Photo Energy [ keV |

Fig. 4 Spectrum of QI=0.8Xray
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Table 3 Effective energy conversion factor for each

Effective energy - - _ "
(keV) 33 41 48 56 64 72 80 97 113
C10 (SV/Gy) 1.251 | 1.414 | 1.252 | 1.697 | 1.740 | 1.742 | 1.712 | 1.625 | 1.551

40-140kV D & F BT 2% L, Table2 EOCu~” 1 /v
a5 LT HliE, EHmRAF—0
EBVQI=0.8ZER TE 2, WIEDEITIAEEE
M7 o V2 2B s, BRI DX
BMNQI=0.8L 725 K HIc L, WEMIEE L-, £
7o AER L 72QI=0.8 DR ESKMD2 6. CrnleyD
7Ry HNTHE LN AL hVITFig4
DB ThH D,

23, IcmBEELIE~DOEH

Y=g A= THET D lem HREYE H
DOHEALIZ[SVITH L DKL, V77 Lo ZEHE
HCTHEOLNDEHEMNE Q OHALIX[CITH D,
ZDIH, BALOWEZIT O LERH D,

FT. WEICE-THONEY 77 LU A&
O EBMEEMN TR EREREREL D, Yl TRA
L CTWad®IEREDEANIT[RPCIE L O
[(C/kg)/pCl T 2 7=, FEHEE M O A=
X[R]DHNLIZHE T 5,

OlpC] - BIEFK["/, J=X[R] - - - (3)

¥ 1[R]=2.58x10™[C/kg]
222D W HITHK 34[eV]ITHY ., ZDZ &b
PRI 2Y 1[C/kg]3B L OV 1[R]D & & 22K D WY
BRI 34 [Gy]l. 8.77[mGy]| TdH S 7=, WA
D5 28R ORI & D, [GylCHE T 5,
X[R]-0.00877=D,, - - - (4)
lem HR Y & & 225 O W IR & 0 BFRI1EE(5)
Thod,

H* 10= C*IO . Dair « o . (5)

Clio 1T EHARKL[Gy/SV]I T H 5 75, BRI
AT =R ET Do vy BROBRART LD
IFZRXAF =R —EDD, Loz Hn 508,
KBS TR D HIRIE X BROEFE AT FLTH
DIHOANRT M DFTR)LF—TIG U7 2 HfR
BAaFCDUEPH D, AWFFETIE Report78 V 7
Ry =7 ICHELNTZ AN MAEFER L, R(6)
THRH L,

%

E ' max %
H o= [ g(EYC" \((EYIE - - - (6)

T, 0BT R AF T LD T RAT
HbH, ¢(E)YDTFRILF—TIN LTz Co(E)DIHEIE
(5)XDfi % Lagranged JSAfiHATHFL7Z, &=
XTI D B WA % Table3 (2R,

3. REAFE
3.1. QIS0 8X#RICKBY— RS A—2DRKRIE
FREAL EZ (0@ H . RE RSB A B D (E A
DAL TWD A, EREFENY — A A =2 (T
ENE WD, U7 7 L ARER A4 LRIT
BRUE - MR EEERE CIE T2 2 &M TERL,
Flo, T N"—DEEERETL5R2ELT,
V77 LU AMBEHOEELZRELS T L, HE
EOEHBRKELL 2D, WERENPEI2oTL
£95, ZTOd, AR TIEY ZFHELETIT-
Too WOHEEEZ, V7 7 Lo AR ORNE
ZARIR D S 1[m] D BEEfE TV, R IEH— 1 %
— & OHIE L 3.2[m]D HHEETIT - 7=,
A MR OWEM D B BRI — 2 A
32[m] COMEMELFI L, #IKEY —~A A

Vo771
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— X DORIE&EIT- T,
TIRHEEE TR, BIEBRAAET

%%%%;U&&E%~N4%~&flmL

2[m]fE CHEBEO W NN L, B OER O
AREMEICHBELEZ TR L 2R L,

H L, WoREHEEIETY 77 L AR EG &K
WIEY —_A A= DRREEZE D Lo Tz
BAFHE LY ORCEE R R RTI EH
Solidose 308 Z STt &t & LTHWD, £7. U
7 7 L ARREE T Solidose 308 W IEL., KIE
245 % 5 2 %, IZ, Solidose 308 # U 7 7 L v/ A
ELT, HEES—_A A —Z DRENRTE D5
TR IEETT .,

IV 771 A

32. Co B LU VCs BREDLE

QI=0.8 X #EARIFIZ X 2 i B IE A3 (E 24T i
TWD Z L Z2HERT D720, "Co(122keV) B LW
PCs(662ke VFRIRIZ X D MR EAR E &2 ATV Rl L 7=,
BCs WEHBEF Y — A A — X OB B IED L
WETHY, Co N RAX—(KIFMEEZRIES 7=
DIZHWSN D720, kT 2% QI=0.8X # D F%)
TR F—L Co LA U 122[keV]E L7z,

YCo DM EALIEIT ., JEFA 2[m]IZ P (R 3 VIR g
T, KB I [m]OFE & THEIREY—_ A A —X% %
YCo BRIEAH B 1[m] 0 FEAEIC & X | lem # i Y R2
PR B 1w Sv/h « MBq * m* 12 W TH —_ o A —
ZOPEMETCOBRBPHREEZY 77 LU AL L,
P A= H DRI E D E R IEREE L,

PICs TiE, oy MBS E R = — T¥AR R A2
WT JQA ICTHRERIEEZ T2 —_ A A —4
DOREMEY 77 LA e L, HRIEYF—A 2
— X OHREE O ERIEREE Lz, BERO
KA FAIBELE 1T, BRI — B AR I BERE A 1[m] & L.
RIS DO% GBI ERET D720, KD 5[cm]
ey 7 2[mm]EaAR . 30[cm]FEIL A F r— L
EEX, TO LRI —_A A—F ZFE L THIE
ZAT o T2, PUIE R D AT FHIBLE % Fig.5 127,

ZOMEEIATHIICHIZ-> T, BIWAFa—11D

fLEIZgh T vy 7 ZES . HEMAEIL Lo
T2, 7wy 7 b — A X — 2 DRIEIS
Ak G2 D BROBRITHELDL W & 2R LT,

O—Jb

Fig. 5 The geometry of the measurement source

137
Cs

4. RERBEBIUEE

QI=0.8X IZ X DX IETH LN ERE % fig.6
T, BRI IR = R oL ¥ — fEE AR E AR R
Ths,

1.100

1.080

1.060

1.040 - .

. 57,
1.020 d

calibration coeffcient
(Sw / S\)

1.000 . 0

0.980
0 40 80 120
Effective energy (keV)

Fig. 6 Calibration results by QI=0.8X-ray
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F72. 122[keVIX H & TCo B LY TCs BRI D
S5ELNTRIEREITZENZT 0.99[( 1 Sv/h)/( 1
Sv/h)]. 1.04[( u Sv/h)/(uw Sv/h)]. 1.01[( 1 Sv/h)/(
SV/h)]TH Y . KRIERE DT/ S < QI=0.8X ##
IZEDMERETS v # & RO ERE 1SS
ni-Enz s,

RIEDFERN D, EH= R LF =2 80[keV]LA
FOMES IR EREIZIZIE - EDOMEE 72> T
B3, 80[keV] L U /N S WGEIR THEIEFREL A A L
TWHZENRATEND, £EH L TWVDKIERE
D e KA & Fe/IMBE D ZE1E 10%I i 72 72 ) T2 o K&
REETIEZRVD BEREORHEICRELH XD
BHRTH D, ZOFRICLY . QI=0.8X Fiz k2
WIEZATH 2 & T, EHT= RV —2 B H,
TE L TVDHHETFAX—0IE LR IERE A5
HZEMABETHDL EWVWR D, T, BERRESE
HHESRZ FRARIET DBEOREITE20% TH D
D=, HONTRERBIIFEH A S 5 &0
R B

h
A

5. #&

QI=0.8X FRARIE & F W 7= B IR TR B 2 ) E
TV —_A A—FOMBRIENFAREL 2D, £
DIZIEARERIT Y Coy BRIC L DR IEMRE L K& AeE
FRONT | FEORELZ R OBRIEREMASE L
HEWVWZ D, EBIT, HMIEE XARICTLHZ LITK
D, EEOT RV —CHRERIEEZIT ) Z &3 A
BEThb, AhNE. TYVZLOEMB T —~o
A—H DR TEREZIToTN, 7TFHua rNoEEE
AT —RAA—ZERETHHAE, HL VI
JECTeMEEZRES T 2 0ERD D,

HEE
R EATOITHIZY | TCo Il KD v MMM
EDFERICE L TR TERZOREER 4R, 5
FERZFO/NIHEARR, BILRRICIIRE B IEEIC
MmO EL, ESHEILRLEFET,

SEXH

L%ﬂ%ﬁ,%ﬁﬁ$ I K, kB
CH— A A= ZIT K D W X RIE o
FRIEJT 1R DR, B3 K 2 [ R B Bk A F
Fhim4E,2012
2GS, BAIETR, Nk A, 1EiEE &
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Study of ionization chamber survey meter calibration method by X-ray
calibration fields
Yusuke Wakatsuki 1), Michiharu Sekimotoz),Tsuguhisa Katho® ),Masanori Satho "
1) Komazawa University Health Sciences 2) University of Tokyo Hospital 3) Tokyo Metropolitan Uninersity
Abstruct
Ion chamber survey meter expression is useful for the measurement of dose equivalent H*;,. However, the
characteristics of energy is not necessarily guaranteed in diagnostic X-ray energy region. Therefore, the
measurement of X-ray energy range such as leakage, energy calibration is necessary diagnostic region. In this
study, we have examined the H*, calibration method of measurement by ionization chamber type survey meter
using a line source X-ray.
X-ray leakage from X-ray imaging room has been filtered very. So, the author used hard X-rays to 0.8 QI made
of Cu filter. In addition, the ionization chamber type survey meter sensitivity is higher than that of the
ionization chamber, the same souce can not be measured by the distance between the detector. It was carried
out by inverse square estimation method.
Calibration coefficients obtained by *’Co is 1.04 [(uSv / h) / (uSv / h)], Calibration coefficients obtained by
7Cs is 1.01 [(uSv / h) / (uSv / h)]. On the other hand, the calibration factor obtained by QI = 0.8X -ray was
0.99 [(uSv / h) / (uSv / h)]. There was no significant difference in the QI = 0.8X-ray souce and y-ray souce.
From these results, the survey meter calibration method by QI = 0.8X-ray is the same as the calibration results

can be obtained by y-ray nuclide. And it has the advantage that energy can be changed arbitrarily.

(Received: November 30, 2012)
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