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Study on Evaluation of Internal Exposure Dose
H. Miyahara?, N. Narital)
K. Ikeda?, Y. Katoh?, K. Fujiki2
T. Momose?®, T. Tazaki®, O. Kurihara?, N. Hayashi®

Abstract ,

To estimate the internal exposure dose, it is important to determine the
radioactivity (disintegration rate) and distribution of radioactive material. A vy
coincidence method using two large HPGe detectors is applied to achieve this aim.
List data from two HPGe detectors with relative efficiencies of 60% were
accumulated by vy coincidence apparatus using two-dimensional data-acquisition
system and spectra required for analysis were obtained by filtering after
measurement. The disintegration rate was calculated from ‘the intensities of
cascade yrays and coincidence counting rates determined by the spectra.
Furthermore, chance coincidence could be corrected in this method. Some sources of
2#Na, 60Co and 134Cs that the disintegration rates were determined within
uncertainties of 1% by 4nB-y coincidence counting were measured in various
condition and the calculated values were evaluated in comparison with true
disintegration rates.

The calculated values for point sources of three nuclides agreed within 10%
and did not depend on position. Sources with disintegration rates between 10 kBq to
" 300 kBq showed agreement within 10%. To estimate source position peak intensity
ratio was studied for the ratio of inverse squared distance of source and detector. As
results, linear relation was recognized between them, and showed possibility of
position estimation. |

Measurement of three mixed sources gave the corrected values within 20%
because of complex spectrum. On the other hand, measurement of distributed
sources showed geometrical dependence contained in the calculation formula;
longitudinal and horizontal distribution of two sources gave relatively small and
large values, respectively. Measurement of moving point source gave agreement
within 10%, and this fact showed possibility of measurement such as helical CT.

¥ Nagoya University
2 Nagoya University, Graduate School
3 Japan Nuclear Cycle Development Institute, Tokai Works, Radiation Protection Division
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LR EOHEE RSB, |

& 4-12 D RBRBEOUNEZE LI FERECEO T, BREBIZBI 3 FEFRO
YRE— 2 B, B RERE L RHBE COBEROT — ¥ & SMEHES Y ZE L
ROBMFRICE Tk, 2BRIGBE COERIL HPGe BRINBRY e/ RO &R
HE COERELT5,
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[T A—F]

Bl 4-14 FaHigs & HIREAE O B4R

aBRIAALE D O HEE 1 F TOEER(cm)
biARIRALE A & R HHER 2 F T (cm)
Ny AR SR | DAY RADOE 1 = RAF—— 2 Ef(cps)
Np:fRHER 2 DR AT bADOE | T RVF— 27 Hffi(cps)

B 4-14 ICRHB L RFEOEREEZ, R4-1 18— @R L BEBOBMGE L RT,

F4-1 BREEHNBIBITZ -2 EHEEE 1/ GEE 2 0k
1 0.1889 0.1834 103.0%
2 0.1104 0.1074 102.8%
3 0.04749 0.04652 102.1%
4 0.4082 0.3704 110.2%
5 0.3120 0.2703 115.4%
6 0.2206 0.1829 120.6%
7 1.149 1.030 111.5%
8 1.190 1.034 115.1%
9 1.175 1.028 114.3%
10 3.122 2.925 106.8%
11 4.425 4.000 110.6%
12 6.615 5.887 112.4%
13 6.450 5.963 108.2%
14 11.72 10.43 112.4%
15 28.44 25.62 111.0%

[LECX) - B—2 mRtk/ {1/ (B2} )
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K41 ET7T7ICRTLEEAI50L 5105, RIREB L5 — 7 GHEL
1/ (BERE)? D & Hol L T420 B C—B Lz, S & 0 B— 2 ikt 2 31
THIZ, TOEICELIE 1/ (B8 Ol BA THREONESMORES 1~15
CHETDZENTES, LALFLTHIHAERT. 8, 9 T 1,/ (BEED? DM
EBEE> TOHTERR R, BESR 12, 13 THLEMEDITAONEE LY, =
DE I RBEE, PR 2 AOBRHBROMBIIE X RV TKESFRICE 10 cm B
LT, bO—ERETIILRLVRBIZTELBTRTHELEELLND, &
S LITHPHERERETH LT, - EREEZROERZYTS 1/
(BERE)> DB R VWBEIT bR TE 3,

—HREIIZ 2 R L CERCH ZRESHEEET DI 2 BRERZITV. 2 HE
X1 BORHBOMNEBEEZEZ S 2 CL/ (B 0P FELET I AICRETS &
WO FEREZ LB,

L THRATAFEMBEORESEL 2 KENRbOTH S, 3 KITHRMABOEE
i, RHEER R 0 K & AR Ao DEE LN E R bh,

i

i

T | ' ‘

u 10} |

S

3

£ 1f i

&

N 01 _

kY

tg\l 0 01 1 i i

® 7001 o 1 10

S (1/6%)/(1/a%)

Bl4-15 MRRIHERO A7 R ADE— 7 Eg &
BERE(a,b) 23R DO H L D EIR

RICbHD X I ITHEEED 2 FOWEEALLE- TPEEZ EDLORHDINR, Fhh
ED LD BRAEDEBBREHE < MR,

<EERED 2 ROFHILPFRHBIIH L T—EDEERD D >



JNC TY8400 2001-002

B 4-16 D X 5 REBIZBWT, £EOSA@bOICHRENRS D L{EET S, (a. b,
¢, d. h, 1 ZFhFhOEEELRT,)

I 40-a d
£ F
b}

K 40-a —/,\\a 7
k

40 —

4-16 EEORELEDRE

ETEEDOA(abe) & FRHEFOEREL & LERD 3,

d, =+a* +(h —by d, =+/(40-a)?* +(n, —b)
l =afc? +d;? I, =Jc? +d;

=Ja? +(h —b) +c? = J(40—a) +(n, —b) +c?

BHEF 1 CHREB2 O -7 EHEN, & N, O, BIE—-BRHBOEED 2 &0
WHHIZELWVWOT

I

N, B 12 {40-a) +(n,-b) +c?
2
1

N, a® +(h -b) +¢?

=
1
L
COER-FEORERDD, EX =k L LTEETS L,
(40-a)* +(h, ~B) +c* =ka® + k(b —b)* + ke’
(k-1)a® +(k -1)p* + (k ~1)c® +80a+2(h, — ki o+ kh? — h2 —40> =0
&DTHED . EEHLE str EAVTERT L,
(a—sfP+@-1)V +c*=r? L7353, (5. t. 1: T
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U EDFERP OB —EDO KT, MREBOFEETHEOR (BE(s,10) 2D
EHOLLIYRr OREERT, LoTHEICLYRDEL—7EERICLD, &
BN b LHRE LICIFET S Z ERRETE S, 3 BORBBEAVSEZ LT,
REMESRELREORALCHEETE S LWVWIGEELEZ LGNS,

4-3 EERESHEDRE

EROEREBET D L. —OOKERIPRIESNDS &) SEOBESRE S
NAREERBENEEZOND, v ALY — 7 TR, BERLEHT 27 blcgst
BHRLETH Y EARES TIIRY, £2T %0, *Cs, *Na BEEHELEDET
BHRRABIR YL L CyyRIsHI 2 RS, | BEORESZRET 3 LS L kgL Ty
DEEDRE THERNRE LRI DE, FERIIE 2 OBEE TN AR
BB LTRDE,

4-3-1 Co & s pIERIRASBIBEORIE

[ 4-17 @ & S ZHNT €Co & Cs OBIFEABIE 2 ELE L T. 2000 BEIORE
ERA T, BRI ©C099501 (31.4kBq). ¥Co 99502 (31.0kBq). Cs98x3 (25.8
kBq). Cs98x4 (25.6kBq) #FV\TKR®D 3 BHOMASbECHIERTFo 7.

D 99502+98x3
@ 99502-+98x4
@ 99501+99502 +98x3+98x4
EHE THRBE LR RO S T 7 %K 4-18 1R T,

40 cm

10 cm 5""??5?@“'(@ 11.5 cm

X 4-17 k& RIROVCERE
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%12- « “Co ||
o 134

e bt Le G
-

I %
= 1 + +10 %
,}l_g
o — -

AT
~&FO.S— N
% 1 1 1 i |
) ®@ ®
AROEZEDYE

4-18 #axHE CTHBL LI-IESBIEOBESE

BERRI D 'Cs TRRERREOBE L IZIEZ L., RIEMIZEI0 %N T—
L7z, “Co THEMREL ) BOMENRE L2, REMEIL15 %A T—E L
oo TOREE LTI, 'Cs D 1168 keVy#t (HHIE 1.8 %) & “Co 1 1173 keVy
BOZFAF =S, A7 MABERD ZLICLBHEL, %Cs D 1365 keVy
BR (BHHER 3.0 %) DEREEDS “Co DyHRA LY MALEZ ZEBREL NS,

4-3-2  PNa 2 EOEERSBIEORNE

WIC *Na 28 A RBERSREOREET o2, MAHBDEZOCo+*Na, @
Cs+*Na, @ Co+'MCs+¥Na D 3 #Th 5, MUFELEIZE 4-17 L [ LT 5 28,

CHREDNHETFT RS, QOBEETIZ 1 ER, 2 HEAK4-19 AN, 3EEHN
FRDOLIICR2TND, AWHBIKIE “Co 22 99501499502 (54.6 kBq). **Cs &
98x3+98x4 (36.5 kBq). *Na XD TIE#Y 110 kBq, @ TIL# 83 kBq. @iX Runl,
2°Ti% 88 kBq. Run3 TiL32 kBq TH 3, HIEREHIIO, @2%2000 #, @# 2500
BThs5, O~QDRERREHEAETHEBE L E TR 420 IR T,

OOPEFRERTIZ.NCo M Na OFERE L DEMTRE L L & L B THE10%
UNTHEBEELRD D LN TEE, LB RAF—0 CCo @ 1333 keVyit
L ¥Na @ 1369 keVyiRDOEEIT, ZOREDPLITED LRAVBELOEERD S
EBOND, ODRAIEERTIE, MEEL LAERITEDRERICH LT 10 %L
PT—H L7, "Cs ORIEEOREEN | BB CREBAEICHSTEIEL A,
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TALE PCs D 1365 keVy#i & Na D 1369 ke VYD TR AF—IENZ LTk Y,
ARy MAVRERDZEREXBRE, OO 3 HERAMETE, & ORELHE
RITE20% LN TROZZEHTER, L LEMAEPL 2 HEESRE L S
LRBEREL RoTNBR, THIZE TR MADOER DR, FyiioEss
HPELEDZSTVWHIEREZLND,

40 cm

80Co+ 134Cs

B 4-19 EEESREORIRERE

@ T T 7 T L GOCO & T T o MNa
%’1.2 e can o ¥Na U] NN |4 P
S & |
5 I %
gm & 1.0 |
A T
3 =
N =
e - . O
= . , ® . [
1EH 26 B 1B B 2[5 B
©
g T ¥ T T ¢ 60(:0
1 o #Na
§1.2* ------------------------------------- a DBécg
B T X420 HEEEABRBROAIEHESR
1.0
E - I @ 9Co+13cs
X |
go.s_ ________________________________________ . @ Cs+*Na
B L s ® ®Cco+Na+Cs
1B 2B 3EE
®
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4-3-3 FERESHBEIZ X AR EEOMNBERENE

BEHERAHIE L LT ¥Co & *Na 2 HVWT, K 4-21 coJ:la iz ¥Co R LNCEE
LT *Na 2 BB SERBOLREME (O~0) THERTo7x, WEMRBILE
2500 B ThH 5. Fiz “Co DEAERDOE 3T 54.7 kBq (99501+99502) . 2*Na ¥ 41 kBq
~35kBq Th 5, PCo & *Na OB L BERD V5 72K 422, [ 4-23 |27
NEIRT,

4cm

10cm 11.5¢m
*Na 60?0 .
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Y__a
f/l'Scm
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1.4

g { ----------- :
L JJ
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4-22 HEFRHETHERL L "‘*’CO DR B 4-23 HEFHE T Lz 2Na D

“Co DRITEMIL *Na DALE 1~4 TIIEMBIE LY BRENE, £20 %R
D—FEeoTe, ERPEME 5. 6 Tk “Na OBEN/NEL oo, ER 1
DESW e Bbig, CCo RPLICHIREEEE LInERRIE TH 528, ¥Na A
WEETEI0 %EINT—ET 5720 “Na DyiR e — 7 OEBLZ T T3 &L S
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N5, 7 Na OERIBEME 1 55 4 TITE20 %URT—K L, MEMES.
6 TIRFLRNOOEHERSZZL1HD ., BIEREICHTEIRENEOEIGHKE
2o, _

P EDORER OIRER SRS SRR L 285 L &2, AEFROABICL S
FRBIIFTTICE 20 %UN TERIEOREREFRODZ LB TE 5, BHRAES
HRTHERELRDLELS,

4-4 SRR ORIE

% 3 EOyyRRHEEORBICIN T, SMERICRT s IEEREOSER .
HRTESTR, TS TSR M RRES BboT 5 = & 2k, &
HiCIEE 3 ECHRE LI SRR R ORI R D BT DIT, M4 24070
REBZBOTRESRAT, Bt 35 B CR~THEHE LT, HEE L MIEE
DR b A AT,

4-4-1  KESAERIEORIE
€ 4-24 D & 5 REREBICBVT, KEFEIC 10 cm BTy L2500 Hos

FE2RE L7, BIEOMAE DR IIAERD 98x3 (25.8kBq) . A4S 98x4 (25.6 kBq)
THY, TD2H>OHFITA DHEE,»LIERIZE ETBB I THELTo 72,

70—

BiEe e BT | EoBREROAE(51.39%Bqg)
e
e B . G0- i
) SR S CEE -
1380 98x3 ﬂ% 50F } 3 -Ii“’%
10.0cm - /P*Cs 98x4 11.5ecm = [ 7 E """"
40+ -
S .."A./&b,./__c_._]z_u_f,(nhn% N
: < A B C D E
40cm SR B
B 4-24 Cs AFSFHROE R B 4-25 [4-24 DEE TORIEME
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RIERFIX 2500 B TH D, BERBRER 425 1277

BIERR L VLB A 25 D £ Tk, BIEEPROHBERIZH L THIL10 %L
TRET DI LR TE, BIEMEE T3 15 %hEWERE 278, Zh
L E DMETIRAFOBRBESRHEBOEDOIMNCSH D70, BHBREENRKREL Kol
LIREBEEZOND, ERRESNCEDHEHERT) &, frBA LD ET
PEDBREEIZN L TH 8 B REWEET L, (LB E T 7 %X/ EVWEER
Lz, ZOHERBREIAEEICHTI2TENIBERTH L. ERERLRALERT
HBHLERD,

4-4-2 HEE S HBRIEORE
B 4-26 D X HIZHEHSTE 10 cm FARED CCo BIE 2 % 10 em T oG HEN L E~TS

L7203 BRI 21T o 7o, BHEIREEIIX 2000 B TH 3, BIRIL 99501 (31.4 kBq) & 99502
(31.0kBq) #BWVWTW3, HERRIZIR 427 DLBY TH B,

| HomsRosd 62.5kBg
—————— q oA N SRR S
6°C0 90501 ! - ~ } / 4 I""IO‘E/
®Co 99502 | - < i
______ ) }{f
E /D C /9 : ]
z R A -
) 40cm A B C D E R E
X 4-26 HEF MR O E X 4-27 X 4-26 DEE CTOREEE

AnD EDEUBICEBWTHAIEEREOREBEICAN L TE10 %URT—HK L,
DL RS TR, TR ERORIEOTER B E COEMMIZIER U D%
FENREBRBE LY, HEESSFMBIERETDHZ LR RDB I EH
T&rmeEZ N3,
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4-4-3 KFEIFR - BEF IS LIHROMEBELEIE

KIZ2EER 3 BORELZBESHER. KESHER., EOI=AFOEAS
WEEL, MBEEZE(SELAEET oz, BIEREDIX 20008 THD, BVHE
1% Co81(26.8 kBq), Co82(25.1 kBq). C083(23.6 kBq)® 3 27 °Co &I TH 3,

Z DHTEREE € 4-28, 429, [ 4-30 i5FF, M. BICRTESIZE 412
RS LT3,

(1) EESAROKEBE

Co81 & Co82 ZZEIZ 10cm DHRTEE L. ThEAEBESET 5 &HET TRl

ExiTo7,

e 2

F'
) 6

15cm
C D
v gl ol 4
) 40cm
Bd4-28 FEESMICL DEE
(it }7KF53740 DK E)

RiZ Co82 & Co83 Z/KFIZ 10 em DI TEE L, FNEKEHLEN ST 5 55T
THRIEZIT- 7=,

FRHIZE 2

40cm 10cm

X 4-29 KREHLMFIZL BBEIE
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(iil ) BE LA & KD OMEAEHE
REICEESM L AKESM[EEAEDLE T, FHRIKEBEI 2TV MRS 5 &

TRIEZIT-o T,

RS2

15cm

40cm 10cm = =mmemeesemeeeceeeoon

¥ 4-30 KI5 & BE S OESEOEHRIE

P OBIES R R 431, ©4-32, & 4-33 10w

s  EOBEBOAH (518kBg) ] o | HOBBEOAR (487kBq)
= i 1 = U N U, N
@ 50_‘ ___________________________ % _____________ i $"10% @ 50- { } [ r = 3 £109%
a 1Y t ] - I """" f """"""""
& 40 ~ { - & 40 { -
= B |

30- " 30- B

A B C D E I F I G H 1 I
X431 {BEA~EDORIEHE 4-32 HEF~]DHEEE

oo = EOMEEOA (75.4kBg)]
Sl T / """""""""" ] .
g9 ¢ . 0w BEFE - ATFEABONERR
%@ml ...... i{ ...... ....... i .............. ./ 431 (£F)
= 60 | } ] 432 (5L1)

5 [ 1 1 | Ig] 4—33 (E -F)
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4-31 DEESHOREFR T, AIBEIIEORERITHL T-10%5>5-20 %
DREET L, G500 & BHEERE OB T3 %hs b6 %DE L 72 ) A E
FE—BL728, MREOFSHEEL O RPEARRE Rot,

X 4-32 DRESHORERRZOF T, F2o I OREEIIEORERIIN L TE
10 %EAND—B & Az o fe, BIENE T TR O— 22 B HHERRH > BB 40 cm 185>
SIEHAHTWEDT, X 4-25 OFRLFRICAIEEOEIBELTEZZLHNS,
BIEEICH T2 RENSIT N~ 2 %L BEAR LV REWVETH 72, HEEME
DFERTIE., FRLIOERH %P BEHI0%DEERL, T T4 %DEEZR Lk,
ZHREBEICHT A TENEEZZBR TS L. HRREE-HLTWE B2 bh
D,

[ 4-33 TiEE4-31 L F4-32 22 LbbEEHEABRLAS, BIEECHTBR
ARSI 6~7T % TH o7, #IEE 10 cm OFIE TIE, KESHIC L DHEEDOKIE
REMIZRVOT, BESHICL SEEERD OFEOIE S BB BERICENELE
Bbhs, $i3 SORBEMOER 10 om BAOSHTHIE, WELE O 2R
EHEOBRERITIWVVERELNE EELZ NS,

HEORED SBEFF - ATHEOREHH T, FRLEOMBAIC 10 om
BREOREAM2 D, RORBERIIH L TEI0%RECRECAEEELBL LM
TEHLWVZB,

4-4-4 - WRHIRE TOKESHRIEOEE

X 4-12 ORMFHEBIZBOC2 BEOBREOBLADE A & BEHRLbLK
G L BE S MIZHMEIEREEIT- ., BIEREIL 2000 B TH 5, BIROE
HE¥ AL Co8l (28.0kBq) & Co82 (262 kBg) @ “CoBIETH Y, HBIEDHM
H4% B 1L Co8l (280 kBg) & Cod (9.2 kBg) @ Co BIETH B, THENE
FERR 1 BELRE2 15, AIEIEREOCHEAEDE A LBAGLEBIZ
WT, TR ENAIENME GRIF LBIE 2) = 7,7, (10,4, (13,1), 8.7, 9,7). (13,7),
(LO)DF 14 BT o7, FAEREDS T 7 2E 434 [omd, NERET)TORE
iE. 2 00FREERTRBIRICEMETTHELE-LDTH B,

BERRD T Z7 780, FLhBAREFENZSGMHLTOL(TD. (104), (13,1)T
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RUEEPEOHERICHRTREL Y, SAMEFHTHH L CHIEE T3
ERABR NI, PLCREZEE LABESFROSHEST) « 0.7 TIRRIEENE
DHABERIZESNTOTMASWEL Role, LA LKESHICHRTEEFRO
BRI/ NS WO T, EOBERICHT B OBBIAESMIC L B BIER OB
DEE L EARTIEL Ipotk, EfFOLICHEEEE L ATEF OS5 (13,7).
(7.1 TCid, A EHE OSSR 20 cm & [ U ThH 5104 THOREE L 1ZiEH UE
MAROIhE, EHICEDRAEICH LT, HAShE A DRIEEDF 13854 b
¥ B OREEICHESNTEORERIZNTAITNOEENKRELL Rhots,

HESDNDHEEEAEDHREECRHEETEB/IL LY T 7 £ 4-35 IT577,
HEEHEORER. BFAKFICOH LTV SRS EESHEROSH LY b
EFRKREL 2D, STERERRXVECEOThLRE AZEARELNE, &
(CRRIRFIEEREDS 40 om & 2 B(13,1)DAE TR, EESE O FHEED 2 181
LOEER U, EBERBEICHN LTV HAIHEESREROSE LY
BRI SVVER T L, $HEEELEAEDE A OB BB & EOBEEC
THTHOBERKREL o, ZhbOBEOEMITREEROER L —BLE
DT, %3 ETHEE L BERFEROSMENRHDEORE-ELREID B = &
BTERELVRB,

HEEHETOREN L I I, KESH CRMRERERES K E < 2512 PRIE
BEHNEDHEEL Y K& o TV, EHBICBT A AR LTOBREE
B 2&(3,D)D L5 2ERICE - mRESH/IXR N EELLNZ DT, vy RIS
BREEHSERATETH D L E 1B,

y_ I

40cm

R 4-12 RHBOEE (FH)
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£4 4-34 2 BIEOBEOHEASOHIZLDHIERE
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262kBq | 9.2kBg

F T ' 1 o HAEDEA
25 o WHEPUEB
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o L5 o _
O $g .
S o $MA
0_5 N 1 N | 2 ] L
7 10 13 8 9 13 7 #EI
7 4 1 7 7 7 1 #HE2
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4-4-5 —ODHREEEE LSRR ORIE
— BRI RO H—
ETH4-12 & FHRAREBIZHBVT, F0IT Co82(25.0 kB % BIENE 7 DALBIZ

B, Co81(268 kB2 & MIBICE - & X DRIEEE R DT, BELRE 1. BE
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FRIR2 & 95, BIERREIL 2000 HCTHD, BERRELR 436 TR,

15.7cm

40cm

X 4-12 RHFFOEE (Fi8)

8 T ] y T T T T T

,a7¢ EAER D& F (51.8kBq)

g } i

pi1 60- o 1 ____________ I _____________

% 500 1t10%
40-
3 ] 1 1 |

1310 7 4 1 8 9 5 3
B2 DB |
X 4-36 R 2 OEEZEEE-HERE

BERR I VBE 2 ORLEN 13, 10, 7, 4, 1 TRAESTHEERKEVIZLH
EEDHEM L, KF 20 om 5 COREMIZE DO ELEY 10 %I L& LE L EENE
L, RERORMEERE Liz & & /KFEHH 20 cm BLIRO 7672 S BIEED+20 %
PINDEREBLZENTERLELI RS,

{8 8, 9 TOEESH TIL, BEOHMIERES K E VG CEER b EORBESRI
EART/HAE< 2D K435 LEAB—FK LT3,

WES. 3OMDONH TIIEDHIERI D L 25~30 %ITEREVMEL 2o,
RO DT TILE CHEEE CORELSTL EICRIEEAENT 3 EARH5 EE2 6
na,

ZDORIEIZBIT HHEEAEORER L 4-37 IR T,
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1420 %

0.510 i '

13107 4 1 8 9 5 3

BiE2 DB

B 4-37 HEXHME CHEBL L -REROHERE

COHEBDTTF T XY, KRESHZOREBEOEM, BESFRLHEEDOR
VHERTED, ERDOHHTIX 2 SOBEICH T 5 8(MEAR HSBOEM
RESRRY, (LE3 TRPRYKRERMEL o7, SEMICHIERE & #HEEOER
RFEICTHD LEX O, MEOKELED CRMTENBRHESROE X BHEB

DO ENZEEZ B,

— MmO F —

RIZHET ENZARR DS DA L TV ARECRIEL R 47, F 4-38 IR EBY, 2
DRE TIZHLAIT ©C099501 (27.5kBg) ZEE LT, C099502 (27.1kBq) D
HHOF T 10 cm TOBB S &, {UB T 2500 BERIEET -7, RE.51DEHN

TEH LHEEEOTEMHRLE L bic, MEFBRER 439 17T,

40cm

10cm

®Co @E
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e

11.5cm
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70 3 3 T T T
60t 1 §
= i\ HOBEROAEHE
@ 50k (54.7 keV)
ﬂ -
1 40
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30 e IRAES Tt i
------------------------------------------- == BE LAREORDRRE
20 - ] r 1 L ] . [ 1 ] N { 1 (275 kBq)
0 10 20 30 40 50 60 HRUEMEIEEEE (em)
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X 4-39 fEF MmO AAERIR OB EE

BIEEISRIEREREAE T ON T, BELAREOEOHERE TR+ 51&
MAR G, FRBRTLREMEEABTICONTELTEZ 10, RIEE
DEMZRERFERLEZXD. OBEMLRSRIZHE LZBRE L BE L8R
DNLEI X DRMPOREDFEOHEI LY, AEEEIBLTIEATHE Z &8
BRTEE,

4-4-6 T7v hAORE

Pra. Pos. Pco. K 2T Nycomed Amersham 7 7 > h LA OfREERS (Mg +RE)
R 440 DX D IZEE LT “Co PREET o7, 077 PAREOE S IZH
BARD RIS 2 FHEAAEN TN B, PBa byl 2 — REEZBEO O HIEILT
BETHIN, BEEBENZDaL LU F AR LD O TR 21T - TV
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