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10 A 1 HEHOMNREZHI BT, MROFH, BHEEEZOWEZ BRUITITV,
BHEEZEMT D ePRESN, 5B LIS 2 MENEED Ge MitizsbINA.
Ge FHHEE T *Na OIMAREZWE L, 3 ZORIE < BHEOHERIL S ER2ME L,

HNa L O
3 FhdD

2.4.1 BHLEARITZ2HAHOyBARI bpXaE—

3HDEBHEDHERARER Y — A A= THRET 2 LARHC FEEOMEHII DN T Ge i8S
LD 7y AR PVEIE LU (RERRE S UTEEANR A Y & LT mEEER,
B EYE OB D iAH (REHEIE <% i & U TRY-CIELRNES A RO NE 217 2 72,
Fim, KIRFICOWTHTHE. LF (BEBEBEZITWD), Vb 2IRE L. FICFEICEL X
EERDOEFETHI LD, BHORAHFH R LD ERFEEEZRETCE 2k L LT
L 7me MBIZDONWTITFNEE CHLSHRET %, /2. ABRKOREANTOFHAR (¥4
W, —WE) IZOWTHIE Lize TS DMERR RIS NiEZ TEITR U,

T . S .
HRME RS Wi iES e s e
B (O Na-24, K-42, Br-82, Br-80 09.30 18:25 7.83 6002 | MCA-01
SHPE A Na-24 10.01 05:13 | 18.63 8000 | MCA-02
51 % BG y-rays (Uranium & Thorium Series) 09.30 16:40 608 | 5198 |MCA-03
I# 20mi(0-1) Na-24, K-42 10.01 14:49 | 28.23 3000 | MCA-04
I 20ml(0-2) Na-24, K-42 10.02 08:48 46.22 6000
M0 20ml(S-1) Na-24, K-42 10.01 16:47 | 30.20 4000 | MCA-05
MK 20mi(S-2 Na-24, K-42 10.02 12:20 | 4975 2004
3K 20ml(S-3) Na-24, K-42 10.02 16:46 | 54.18 6000
3% 20mlI(Y-1) Na-24, K-42 10.02 10:31 47.93 6000 | MCA-06
EE-100mg(Y-1)__| Ba-140, La-140, 10.15 12:15 | 361.67 3000
B2 2E(Y-2) Ba-140, La-140, Sr-91, Y-91, Na-24 10.01 20:41 34.10 | 43000 |MCA-07
B 6.24g1(Y-3) Ba-140, 1a-140 10.15 17:00 | 366.42 | 75000 | MCA-08
282 % 4 )V | Na-24, Sr-91, Y-91, Ba-140, La-140 10.02 13:10 50.58 5000 | MCA-09
2HEHZ A IV(O) Na-24 10.02 14:50 52.25 3000 | MCA-10
BEMEFM-IME | Na24 10.02 15:40 | 53.08 2000 | MCA-11
T -1 Na-24, Br-80, Br-82, Sr-91, Ba-139, K-42 0930 2322 § 1278 2000 | MCA-12
TE-2 Na-24, Br-82, Sr-91, Ba-140, 1.a-140 10.02 23:50 | 61.25 | 36000
_T#E3 Br-82. Ba-140, 1a-140, Sb-122. Sb-124, Na-24 10.05 17:50 { 127.25 | 55000
_T#E4 Br-82, Ba-140, 1.a-140, Sb-122. Sb-124, Na-24, 1-131110.10 15:30 | 24492 | 66000
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550x550k50| |

1652x650x110
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Ge¥ Bk vBARS FOA—F L RT A RHEBIBRER

&F-16



1.0 ~ -
BEYERE Y b s7keq
[ IS XgEERLE MIX-STD QCD.1
EHIEENBEN “
5 4;‘l 1999.05.01
4] o @ e ; f
=] — . ; s
) 2 S it G et o Tee i e o :
rd < : & g o] 4
t . TR : EREEOTX
i 10-1 " ........ Q--Q_\ WF—-THEEELE
U= [ A
& A A i T
5 -
24 S -
3 v s ‘v\\
A .
2 [ ) :
N
= .
4 10-2 B
Q
3 €
o
. —
- o)
+ A . )
Q 70m
. . mm
-l; 10-3 ~ — : —
o -{ GMX-20190-P 100mm-
(o] 1 (s/n:28-TN30230) L
5 i §
0 || Det.Bias : -3200V OIS N
ﬁ FWHM :1.76keV at 1.3MeV Co-60 b
1l FWHM: 671eV at 5.9keV Fe-55 9 s
2 || Peak to Comptom : 50/1 ; 2 O:Om:m
\Efflcwncy g 23.470 J | 250mm
10-¢ : i -
10 4 f 100 2 . 1000 2 -
Gamma-rays Energy (keV)
BRIERR D1 Source No-209608 Efficiency Calibration Equation
T g;;‘;;a_r‘)ate : lGMay - Gamma-ray Energy 150keV< y(keV) < 2000keV
Fineso (k:é) s:r“:;c;ff S-D: 5mm Eff. = 78.866 * y(keV)"(-1.1264)  R%=0.99693
. _ A - N
91,100 o b S-D: 10mm Eff. = 28299 * y(keV)'(-1.065)  R%=0.99901
Foy i o S-D: 20mm Eff. = 14.234 * y(keV)*(-1.0218) R2=0.9987
Ce-139 165.9 897 S-D: 30mm Eff. = 8.1686 * y(keV)"(-1.0005) RZ=0.99995
Hg-203 279.2 2650 S-D: 50mm Eff. = 3.8367 * y(keV)"(-0.97328) RZ=0.99936
Sn-113 391.7 2820
g . mima S-D: 70mm Eff. = 1.9157 * y(keV)*(-0.93698) R2=0.99644
Cs-137 661.7 3364 S-D:100mm Eff. = 1.0369 * y(keV)"(-0.92681) R2= (0.99804
Y-88 898.0 8512 S-D:150mm Eff. = 0.46457 * y(keV)*(-0.9077) R2=0.99842
s ok Pty S-D:200mm Eff. = 0.25378 * y(keV)*(-0.89025) R2=0.99878
g T SR S-D:250mm Eff. = 0.17095 * y(keV)"(-0.8896) R2=0.99836

I IR SIRERRIR(FRT « X 7)) &

GefHHESH L FICFRE L, #IR-CefiRERMm MR N 9 2z RHHE 2 LRICR T,

YT RV F—150keV~2000keV OEFIZ BT 28R EHBEOR/N 2 FEICLD
BEAFZEEIITT
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3. HE®

SEOBERETY S L EEFERULIZERD T LE oD RE LSRR TH S, INETH
DETHRERR L O 2 B IAERAD IS < B CIFBIRMACHH SN TNV D A > RIS X %8
FIIE LIFITEITERATERDIWISEETD 2, o TIDEBETHIDOWEETHEDOND
HEARMRBIEII DWW CHERRHEZT S,

3.1 BARER

IhETicny 7, KE. REOBHERICHENT 20 HOBRBEDFEEL TS D,
REW L ZY T > OFEBERISHHIETERVRETEZ 2 FEZ2T S @FHTIE U IRz EH
FMAHERI U, PHEFERILT 20, ZOHRMEFIRIBIO U ICERT2Z I R EELT
HWT 20 LD L. %%Egui@mUﬁﬁﬁT%kM&éhk¢&¥#U@mU NP S AN
MAEMEE, 22X BIZPHEFPBISNROBDIRZRET 20 I ORIEHEHMITEZ
DREEREREND . MEHFIGD —Mél&lLﬁbto%ﬁ$ﬁﬁkﬁif%%ﬁﬁﬁlb&
ISHI DB SRR & Do —MITITEIC RIS GRE LS IS S RBRER. K A#IC & 2 H
ZADFEEE) DMEHESHEFRENMEIET 2 D TH D5 RO B TIUBRIC A MNE =k
SV R, WBEOHE, WBIEREOWHEPER MR cE 2 REZD D BHRD 20
IRFf] 6 ke L 720

BPHR S (BER-ER)

‘ O / &%%W&?
0 \

97 Rb
Q%V%ﬁ
BAREET a4 S

g 238U —>239Np - 2391)“
K3.1 #EmFHRIGO—H

3.2 HEENRE

BERR DL > THER - TSSO D2 b ORIFENFEW L= h. ERICHEETE R RS
e Rk b 2 B CO XD REELRTEENZE LIES, fMa e HITHE L 20 -HgED
B UMREREIIERROD LR D D RENRDDICHII BEDENGEDEED SIBIZ
Emﬁ\$ﬁ\ﬂw\%%\EM%ﬁ%(EMWﬁ@\mmﬁﬁ&%kﬁmﬁﬁm(%R\T
FI%E), PREMIEREE (KB, &) REDH D,



3.3 MERNRE

HEHRC L 2 MERNEELEZONTVLH DDA L BENEETH D, EMNZE L IIE
RO, BIELHBLRICEEORARROAIEIN L., EEEIIZL LR 2 #EBE—FED
BRI 2R -BICZOREDRNS . MGG L TCIEZ0RBICIIBENEL, WhHhRDHE
BIZBWTH—EDEATRETZLESINT VD, SRIDHEMICE S 3 AOHIT S BH D
AT HA, EENZELD DHEENZEDPHEL RIHEINTH > 2.

3.4 MEHAKZOWT :

HEHRPE CIIBEMOBAIE LTI L A (Gy) e ¥ — )V MSVBHWSENT WS, Z LA
(Gy)IZ BB 8= D TR I N2 T AV F—BEZETHO L UTHEHO BT BV RIS
BASNTWDRHMTH Do Tl =~V MSv)ITMHEYE (SMgE) LFEIHaENE (FE
hiiE) OmMBFEBDHEALE LTHWLNT NS, ME Y& (ST - IHeso PRI E(Gy)iz
FRERE (BUSRERE (W) ZELDZZEICL > TROONS, 2, ERiRE L ESVIE
HIES DR E Y B(SV)ICZF DS O BERE (v ZELZ DO E LTKkDEND, 2D
FELRE (BURFEATERED IR OERIC L > TERADEENE LR LI EB2ETHDE L
TEDLOLNZH DT, BRDZBHEOBHGEARETELLDIELZHDTHD, LEL, TOD
BRI (R ERED) EGRICBIT 2HEENEED RBE (RESR) 25 E U TGER
ENZHDTH DD, ¥—)b MSv)E WS BALZSE O & 5 ICHEENZENRN S Sl
ELTIFBEASINDZARE TRV #E2T, JCO HHGREHEE WG O OMEHHIC BN T
FHET A PHMOEERZNET 20 L LTEERNZ RBE 2HHA LT —V b b
IZBUNBRARTHWS TS GyEq & WD HLE LY w4 E S UTHW:,
ZOHDOMFOFER, PETFRBEE AL R EXALTCENZNE Gy ORI TRT O E
BTHD MM LTz i OMBEOSFEICIINMEFEIC E 722 DAL RIEEMICHEREZZR L
THBERDZ LENDH D,

3.5 RBE 2o\ T

RBE &l Relative Biological Effectiveness DBEFRT. LRI F I3 AW emIsh R &
HEINTNBHDT, BHHOEEC T XIF—IZ L B5HEE - MO EOEEEZRTIDOL
LTERZSNTNWD, FEEL R HHR (XD v ) SHEUBEEOEYFIEEEE L 5t
BHFROWIGRE D LOWE & L TR SN, BHFIE LEO SN TS RBE ZWAWNA
RIEEE TR T —DBNBROMRNZEDFEIZB T 5 EWRIEDETIN TS, HEENE
BIZxd % RBE IZDWTIE ICRP Tl Pub.58 TisisNTH D, MEXRMWEEITNT S RBE &£
DEH/NSREPTFIINTND Y,

3.6 BRI XD BH S Wz BUNE%E

SEOHEHIZ BV UIEZAE AR S Nz PP Y YRICHERZOBEF5d R0
OO, LEOAVELFT L ORI )TN REDFEHAIANEY OS] B LTI H
SNAETICYEZZE=F ) IRIPNTHREINTWVWS, TNOHDOHFARBKIIZDOEZDMED A
EHEARE LTRBERI I TRAFTHH LED SN TN T EITREH. 26 DRDMEE
M HEEEIRROP SRS NERIC, $252 OIS HE U IBFE» 5 BAZER
A E N CIEEZ U RD, St, Y, Zr  Cs, Ba, La, Ce £ 0. ZN5DWL DhOHE
FREANDOARS T 3ANORHELFEOHEEZLTEOWEICBVWTRNWEINT WS, kDT
HEINLZHEEZNDSDOBHA Y BT XNV F—2ERITRT,



U-235DPYEFEIDRICL 5Ky BhFEOREEIRERT

Kr-85 Kr-85m Kr-86 Kr-87 Kr-88 Kr-89 Kr-90
0.29% 1.26% 1.97% 2.48% 2.86% 4.46% 4.90%
10.7y 4.48 h BIE 76m 2.84 h 3.18m 32.3s
v ¥ ¥ v v v
Rb-85 Rb-85 Rb-87 Rb-88 Rb-89 Rb-90mM(12% ) iRb-90(88%)
RE BIE 4.8E10y 17.8m 15.2m 258 s 153 s
no 7y
v v v v
Sr-87 Sr-88 Sr-89 Sr-90
TE BE 50.5d 29.12y
BDH LDH
Y v
Y-89 Y-90
RE 64.0h
BDH
¥
Z2r-90
BRE
Kr-91 Kr-92 Kr-93 Kr-94
3.07% 1.77% 0.48% 0.26%
8.65s i.84s 1.29s 0.2s
v v v v
Rb-91 Rb-92 Rb-93 Rb-94
58s 4.52's 5.85s 2.72s
v v v v
Sr-91 Sr-92 Sr-93 Sr-94
9.5h 2.71h 7.4m 75s
652.6keV (10.6%) 1384(90%)
749.8(23.0%)
1024.3(33.4%)
v s ¥ v
Y-91m(64%) :Y-91(36%) Y-g2 Y-93 Y-94
49.71m 58.51d 3.54h ; 10.1h 19.1m
555.6(94.9%) BdDar 934.5(13.9%)266.9(6.8%)
v v : ¥ v
Zr91 Zr92 Zr93 Zr94
BE RIE 1.53E6y BE
BDH




U-235DRFPUEFESBICL B Xe ANFEORELIRERN

Xe-131:Xe-132:Xe-133: Xe-134: Xe-135 : Xe-1386 Xe-137 Xe-138 Xe-139 Xe-140 Xe-141 Xe-142
2.80% $4.30% i6.63% : 7.81% | 6.70% i6.28%% 6.13% 6.50% 5.30% 3.70% 1.33% 0.45%
BE TE 5.25d1 BB 9..1h v 3.82m 14.1m 39.7s 14s 1.73s 1.2s
¥ v v v v ¥ ¥ ¥
Cs-135 Cs-135 i Cs-137 Cs-138 Cs-139 Cs-140 i Cs-141 Cs-142
P ORE 3E6y 30.0y 32.2m 9.5m i 63.7s ! 24.94s “1.8s
i BOH 661.7(85.0%)i462.8(30.7%)
546.9(10.8%)
1010(29.8%)

1436(76.3%)
2218(15.2%)

¥ ¥ ¥ ¥ ¥ v ¥
Ba-135 Ba-137 Ba-138 Ba-139 Ba-140 Ba-141 Ba-142
BE o TR 82.7m 12.75d 18.27m 10.6m
165.9(22%)i537.3(24.4%)
¥ ¥ ¥ ¥
La-139 La-140 La-141 La-142
BE 40.27h 3.93h 14.2m

328.8(20.7%)} 1354(2.6%)
1487.0(45.9%)
815.8(23.6%)

1596(95%)
v H Y v
Ce-140 Ce-141 Ce-142
32.5d S5E16y
145.4(48.4%)
¥
Pr-141
RE

3.7 BEHEIRWEIN BN E&E

BEOBIAVHBECEE, TEZ I LOFHROBELEEDNRNEINTNWD, BIZ
MEntYr, M. FEICIEPUEFIC R 2B AERD P RO EIN TS, T TROWHZATY
5L I B FDMEANICERE T A ME RN ERE S LEM SN0 DTH 2. &5
ICZANF—D@WHMFEOEIBIC L D BRIz U BREETHRHESINTWS, ThHD
BN %E TREICRCE T %0 S NEEORN, RSBV DIAEIC, I ZEITHATL
EolBFEZOND. TRl TP 272bDZRT,

el i AN Y1)

BNa(n,y)*Na: 15.02h 1369, 2.754MeV

1K(n,y)?K: 12.36h 1.525MeV

“1Br(n,y)**Br:  35.30h 0.554, 0.619, 0.698, 0.777, 0.828, 1.044, 1.317, 1.475MeV

121Sb(n,y)'2Sh:  2.70d  0.564MeV

13Sh(n,y)'2*Sb:  60.20d  0.603, 0.723, 1.691MeV

HPHFICEA2HD

2S(n,p)2P:  14.26d 1.71MeV(B)

FEROBEFORATEREINZHDERAU LS ICEETOYEIZ S Pt FOREIC L 26
BRI E LT ¥Na - Mo PRSI N TV S,

2% IR

) U2 UMILIGERENAEEZESRE 114 B BFhEeEEE Y7 oML LIGERS
MR ZEES Fai11F12 H24 H

2) ICRP 1990 &)y ZOEHELFEZS BHRATFH HRIZEFET 1991,

3) ICRP Publ. 58. RBE for Deterministic Effects. Annals of the ICRP 20 (4) 1989.



4. HEFM
4.1 MRS X 5 EEFTM
BiEAER B 5 B 7= 8 & 3l

IAEA Safety Reports Series No.2" Tld, > viF#d <K ORISAEIRNIC X 2 SRS FRAEERE
DEFEESEIELBINT VWD, TOHEEIIRS LADESZ L. 0 RiF. #IZIHHIC 38.5C
DOE#LD 6 GyEq UL EDHIZ < HBH D, 10 HLIAOIE., —RRELAO TH, ZilkiEkixny
M5 8 GYEq L EDOBWII PRSI ND. — 7. SKIZ. #IT<HHD 38.5COEEMNS 6 GyEq
DILEoghE < . —HERERTEOIER, THIRL LD 4-6 GyEq OHEIZ < MEEb Nz YRIZ. ~
D a7y —EPICEEON E Rz BA 2 MIEFREERS LES OB XD, 4 GyEq KL
TOgEL LEZ LNz,

MER - ) Y RREDH— T X b ORF BV

UNSCEAR 1988 Report, ANNEX G Offii& (F =)V 74 ) R FhREHTEWERE BT A
PEBUEHREN R ) D2, 0-10 Gy DL > P OH U MTHIE L EBD ) >/ SBRED-P 47 thBk 2 /M
O H— T AW EBEFHES GBI N T WS, F—OF0#HE D Stem Cells 13 (suppl 1) : 69-77,
1995 ICHERIN TN D, VU ERIE. & o & BURNMRERZENEWAIIZICE L. X BEC
PES THBICHD T D, — A ) U KIZBEE LTHVWLNEREIBHRER T 01 FoEHO X
ML RIZE S THRWDTEAICERTIMNEDD Do FHPERCIM/NMEO KM P T OHF T
WOT, IS OIMKOFL H—T1F. BHOENBFMEORM L % KMRT %,

O KOEKM) U /SEREIZ. BIE<EIFEAL»P LSBT LEIFRAECaNMETH -~ (X
4.1.2)0 ZOMEMPSHEINZHEIL. 10 GyEq LLE (16-23 GyEq) TH Do ki, #i
BO—BY FRO%, MEFR R TEBIICHD U, #IE<E7HRAICZ0 &ko/z (K4.1.1),
F7=. MRS #IE < BISHBERCEBIICHED U, 81X <8 7 5 EHD S I3RS i A %2
ol (K4.1.3) HFhERPIM/MMROFED H— 71, EMSHIEO KEBoHHEEEE T 3 10
GyEq LI EDOBIESIZHEHT %0

S KD) USEKEUE. H8WHETHITEETH o= (K 4.1.5)0 B1I~FHEIWHD Y LISEK
513 10 GyEq LLEDOFII S Dbz B4 ~BTHRHD) D IBRED 51X 6-8 GyEq
OIS PRSI NS, M/MRIZ, 25 WHUBICEBRNICHD T -7 2#E (X 4.1.6).
ZOMEELD 6 GyEq DEIE L BRSNS, G-CSF IZL D EEFN D /=D T, HHEKDH
— AR B FHEICHEATERDP D 2,

Y KOV U SEREIE. BUHTHEESHEIG KRS, FIWHE CITTHDERZ R LE (X
4.1.8)c BHMEELD, APV RAREDHMOBERD) VISEKHDICTHFELTWSE ERBbNS,
B1I~FERHHORK) /KL h#EET 2 LI <HRERITN 2 GyEq 45, M/MrROELD
H—Th B, 2-3 GyEq O#IE < piEEI NS (K 4.1.9)0 G-CSF I X h EfidMb > 72D
T, HHERO A — TG EIMICEA TS R o2 (K4.1.7)0

SHE X
1) IAEA/ WHO Safety Series No. 2, Diagnosis and Treatment of Radiation Injuries (1998).

2) UNSCEAR Sources, Effects And Risks of Ionizing Radiation- UNSCEAR 1988 Report.



(x102/mm3)

(x104/mm3)

Case O.

White Blood cells
[ NIRS _Univ. Tokyo Hospital

300

250 F—

200 . \ -

150 . \ = -

| X
& [mscT] g-csF

50

0 1 2 3 4 5 6 7 8 9 10 11 12

(4 4.1.1)

Absolute number of lymphocytes

(x102/mm3)

~ gt
© @
© e
¢
!

(K 4.1.2)

Platelets

30

25 b

o 3

1.5

. iPBSCT ‘

Days

(X 4.1.3)



300

250

200

150

100

(x102/mm3)

50

(x102/mm3)

25

20

15

10

(x10%/mm3)

Case S

White Blood cells

NIRS Medical Institute, Univ. Tokyo

(K 4.1.5)

Platelets

- s X X X x X

Days

(H 4.1.6)



(x102/mm3)

(x102/mm3)|

(x104/mm3)

Case Y

White Blood cells

200

175

125

100

75

50

25

(K4 4.1.7)

Absolute number of lymphocytes

o

O = N W »h 01 O N O ©

(X 4.1.8)

18 Platelets

I

14 b

12

o N DA O

Days

(K 4.1.9)



4.2 REESHIC X B ERTM

HMEHED-OOREMEAITIE) K2 SHFEFZME TERE LARFD Y »ISER TN
T2, BEOHBHEIIERAD) VKIS ZLIZE UV EOIRKHETCHOLELH S =D, #i
{# 24 BRI EZZETHS 4 EBLRICERNZITR S, LELEDNS, REITIEX) v ikoa
HRFDDMESINE-ORBEDICHMZITRS 2 &I12k 0. REKDIHHOBY ORI
LB IMRIEICER L. Z0% 23 KH. 48 RRIBICHERIM L. FaEMERZERLZo

Hifg 9 RRIE T CITRMINF DY) 3Bk 0 K. S K5 1.2%. Y KA 9.9% (IEEHI
25-48%) THolo TDLI BN TIIFERDPOHIEREFETIIEEBLUN—Z b
FUZY DB D T UE D = DREARERD KR VN £z, ) U KEDDRNW EICIEEL
=) VKO ARBEIME L. LEERSTDIBO THEICR S, > T. BEFHEBEHKI O
F—N—ETCHEFICBNTCERE L 2 2OA% (ERIRERREMMEAERE V¥ B X URIH
ekl R aKIC L 2B SR EHER 2) 2HEVEYENBEEHEEZER L. FiFD
FEIB#HEE CORGMMERERMICER LZAETH D, BLSEUELR Y TERbN 5 Ml
DD K HEMBERIBSHEDOBD THRWAETH h. BEIISHPHMIE TR < RaEDIRIT
=IREBIZH 2 SRR E 4 h Y BT L CREEREZ BRI B EREReR2RE T 2 5%
THDo X BOYHT 10Gy LULLOEMERZHIET 2 L HRBAHHELT 2 =05 h D
SEE DB LRAERAR SN R RE M, THY BTN LHEICIE 206y OFIELICL-T
HYPOERREFERIIET LRV, SHROAEOBMER L FIZET,

BAEDER L 24
1. FKHIM8ml&h ) U NKEDELT2%5T %,
2. fEMEEAROEIC6ml O FiIEERE ANTZEhZNES
RPMI1640+20 %HF4MiE+60 ug,/ml h< A > +0.2%PHA
1) IR RE SRR R R A A
37°CT 47 B & . A H 5% (500nM) ZMNZ T 1 KRR & ki
2) 2 BRik+ BTRIRREMIEARA
INEIFR (0.05ug/ml) ZEEBGBRICMNZ T 37°CT 48 k&
3. EEIREN—RZ METHEZWE-BEE L. X514 FEREZER

4. FLAURELUCHME CHRE L CREBREKREH

®R
#EELR 9 Be H Y > )
1) MsshlsREAaRORREER (PCC-R) OFED S OHE
OK  75PCC-R/50 #lfa 20 GyEq* 1L L
SEK  38PCC-R/50 i 7.8 GyEq*
YK 13 PCC-R/50 #ifg 2.6 GyEq*
2) Z#FHEK (Dic) CTRIREENEK (Rc) OHED S OHE
O K 445 Dic,/50 fifig 21.7 GyEq* *
S K 171 Dic+Re /60 flf2 6.46 (6.02-6.91) GyEqk * %
YK 28 Dic+Rc,/50 fifig 2.73 (2.33 -3.12) GyEqk % %

# : GyEq* WETHTOERIC L2 ERME L OHBIZ L D57z 200k V X #jHH YRS



GyEq * * Norman &Sasaki (Int. J. Rad. Biol. 1966) IZ& > T I h- B
FEEROERE L OHEBIC I D HEE L7z 1.9 MeV X #jAH L5582

GyEq* k%  MEZIERN Y=(3.3220.88)D+(6.3210.25)D 2 ZHWHE L /= ©°Co D
Ve LET

EE

A BT, ME TR L=RiED 2 A2 AW ERERRERITICL > TitRTZ
NFETHEREDP S EENLRIVOBIIBEOHED2HDT—F DTz LLEDS, K
ko 2 FEEK+HRIRG KO EE OMBHREBIRR Y=C+ aD+ SD* Tl v M4 E T 6 Gy
B2 5 EEBROBIBEEDMED SHNROHEHRBMEPEL RIEOHEDIH D, O K& S
KoHEHEMITITFEAFRLRITNIERSBROVBENKR S TWD, SHICEHEREZHT =D
2. BRE. BITE2EDTNERPTH 5,

2% Xk
1) Hayata, Tabuchi, Furukawa, et al., J. Radiat. Res. 33, Supple. 231-241, 1992.
2) Kanda, Hayata, Lloyd, Int. J. Radiat. Biol. 75, 441 -446, 1999.

__33___



4.3  BEMGAEEEH S K 5 R &
4.3.1 BEHbEGEH O
Ui

AR BRI SN ZHEFICE D 3 AD ICO REBIIEHREBOHII S ERITF . 2T, Hif
FOBRFTHN I WERINEHEZ EE TR LICLD, MITBRBEHEE T2 HEEEE &2
%0 ZOROHITIE. MK, R, RERERNARRERKRFICSEN TV I HFEREBS LI Z N
WCEETILZETCEDBELZHETZI LDPYBETH S, FiZ. MMEFDF MDA (**°Na) DA
HFIZXDBMEE N T T E R “Na BERBPENI L & TRNVF—DEWH U RERET S
DS HBIHIE LS . I <RBOHEE 2T HNIZHAHWRETH %, Na & W= iHE 1997
£ L 7O Sarov THZ 2 HEHEAERORFIZHITHN TS (IAEA, The criticality accident in Sarov,
draft report, 1999) o £7=. ¥Na AN d “K, ¥Br, 2P REBMHI W=D T, Zh5DHET—F
IZDONTH I DETIRARD, T, 2P IZDONVTIZ S D (0, p) RIBICLVEREINEZBDBESEN
THBOEFEFOFMCRATE2TEMELEZI SN,

BEMBEOERE 2T 2I2IE. ¥ =Ty M ek RETROBEICE TIEHRT—% 2
BRZLPRLETH B, ZNODORRD 5. HBUREE (BHAMBEDORE L ZETROEEDLL) %
Kb, FEFORNBRICET 2ERER/IIEHTES, £ 2T, BEHEMEEED AR EITTIZRL.
BEFTMIDL AUDL Uy BRRREDEBEITORM L TZo

COETHLONET—F (FZIWEF D *Na LREHD 2P) (JRE (4.3.2) THREDHZICHA
Thb,

(1) MEHOBREERD(**Na F) RUERETXRD ST
(a) HY A7 PO XA MY (**Na Z20HE)

SEIOHAERTRELETHFICLDEERHKIE LR ICO REEDKRNIZSEN D RETED
BEHLX WS EREDSER S o R FORBEIZL D PNa (n, 7) ¥*Na ODRIGT *Na CE
HA:14.959 BRDDBERESNA D MEANDF MU LASHEEISEWI & L. FORIGKHEED 0.53 barn
EHBHRENWED, Na OERBIIMOBEEERDE LERTHIRIREVWI HEEEI NS, 2
Do, MBEFD *Na OO EITS L IXEEEROBIZIBBEHET 2 L TREEMNEELDS
N2, 22Tl 3 ZOREBOIMEANDOH L I b A MJIZLD 2Na 2R LEHIE
22N TR B, '

e &

mgeikHE, BRFELER 5 IFB 5 %0 9 H 30 H 15 FF 40 2HEIZ 3 AD JCO REEHBHETHIZ
WA EBERIROINEZAPNO—EHMEZOEHD 10 A1 HIZRIILEZDHDEH Y HEIART b
AM)OREICAHWE, REBILDEMUFEBZI D) U5, HlERES (RFo—)VEI U8 A5,
EEAHE SOmm AE 45mm FIFER) L. RESLEOEDDLED~IN) U EMZ 2E. 3 DT
o= LEBARMIEESTH Y ROBE 21T o 2o MK OFEEIE 10 A 1 HIZDWTIE 20ml TH
o7e 9 A 30 HIZEEEhizakE, MEHRCHAZINZERIZEFRED = DIZERILS W /= MK oD
EREICEI N EHS25, O K. SK. Y KOFERIODWTZENRZH 6.4ml. 11.9ml. 7.6ml 2
BURZ. IS DRRHIRML TH5ITIX 20 FEBSECHASIICERB LEEBaBRNEDT, VIV
INT' )V (Packard Bioscience #£%! Solvable) 2ml ZINZ THEMAE L=,

HEEDOEBEEZEIO. BEOSVLATEREHTOIC, &H 3 38 1 BEIHIE S ERGE
A (B RIET R ER). 25 L AFSTRR T 25 2 MEHE SR (AMBREMELR) 5 3t TIRE
BEHERIEE (BAFETN—TE20)V—7) DI rFADRRZT IV = L EKRHEEZ A0
JORAF v P EIT 7. BEMIE I ERBHRAHE, B2 MBIEE. BLUORBREEANEED
Fh2hoBRHBOESEGL, G2, G3 L. ZhoBA LMHEEEE 4.3.1-1 ITRT,



#£4.3.1-1 HEFCHAWET V=Y A FEEBRTES

R 2R BBEHAT MR eSS X —h—, A FERZEDEH] 1.33MeV IZBI1F 3
B (HE$H4) % T X )V ¥ —REE
FWHM keV
G1 BRI <ER  [KE Ortec #8 GMX-20190-P | 23 1.95
i B R
OBURN AR 7088 )
G2 H— AR KHE Canberra 4% model GC1318 | 14.8 1.8
H2WMEBHES
ONEii et
G3 =R KE Ortec 4% model 137CP2-2 | 25 1.8
BRI RET e E =
(B AREIN—T)

BAHEHERIE (Amersham £f IsotrakQCY48) % MIMEEARHIFI W= U8 A 28IZ 20ml A - AZ#Es
BEER L. 3SEDHIERDHEBKRIEDT o=,
MR OREIZEE T 5. ARES, ROHR. HIEBHEERT. AERE2£432 1077,

#4.3.1-2 HEPHMER L BERM
Okl BRI BRE HIE 1 HIE 2 HE 3 HIE 4 HE 5
B BHEER | PEMAER | HEEEHEE | WIEBEBHE | JIEBEB R | BIERS H R
ROBIRD) | fRHHse, W RER| Mt 28, e R | R B, 0 R R | MR BB I RE R | a2, R B R

0-11{9/30 15:40 [10/1 21:49 |10/8 18:14

%E‘#

(5.1 B G2, 3000sec | G3,80000sec
S-1[9/30 15:40 [10/2 20:12
(5.1 B G2,3000sec

Y-1(9/30 15:40 |10/1 20:28
(5.1 ) G2, 3000sec
0-210/1 12:27 {10/1 13:33 {10/1 14:49 10/2 8:48 10/7 18:00
(25.9 BFf) G2. 3000sec |G1, 3000sec |G1, 6000sec |G3,20000sec
S-2 110/1 13:38 |10/1 14:29 {10/1 16:47 10/2 12:20 10/2 16:46 10/6 15:44
(27.0 HFfE) G2,3000sec |G1, 4000sec |G1, 2000sec |[G1, 6000sec {G3,30000sec
Y-2110/1 14:25 }10/1 19:22 (10/2 10:31 10/7 1:18
(27.8 B G2, 3000sec |G1, 6000sec [G3,20000sec

HERE
REAWRIKEEBEATHRELEZ O K. SEKBLUV Y KOMERRBDH L HERART MVOfF%E 2.4

BEOER-4 TR L. ¥Na DEEDIFICAWEE—21E 1368.6keV BLU 2754.0keV TH o0
AR RIE e 8R. AR BB 2588, B4R N — T L 20MERE2ZFhZ2hE 43.1-3, &
43.1-4, £43.1-5CFLDB, RFD »Na OHEFHERIZONTUL, BUNEEERE DE IR B
AR (9 H 30 H 10 KF 35 4) OEICHIEL 2o PBREFIAIL. 14.959 BRIV . £ 003
IZ DWW T ICRP Publ.30? CHWT WS 10 HZFEA Lz,

£S5 EDEOI, TR TERINE 2K (B 12.360 FFRE) « 2Br (CEE#A  35.30 RFfE)
DEEHRE R Uz K IZDWTIE. B4 AEIN—TOHIEIIBN T, HIEDERE 7 HER

T3, E2FRBICBNWTHRHEBEBFRUTTH o= 72 8Br I2DWTIE, BAERIEIZESB LW
NEREMEEOHEIIBNWT, BEFEFPBHTH DI ®Na DAL T MU HaDBEL o
T ¥Br DHBE—7 OBRHEBERU T E 2o/,



£4.3.1-3 BABRHEHEBCIIMELR

ARl R0 HI2E BAkE H R “Na BEHEME Bq/ml PKEE A
&5 SRIA BifgeaR | Ba/ml (BRIE)
0-2 | 10/1 12:27 10/1 14:49 | 47.1 *+ 0.6** |168 +2x* 51 + 0.9**

10/2 8:48

(2 EDPIRE)
S-2 | 10/1 13:38 10/1 16:47 | 23.8 + 0.6** | 90.0 +2.3** 2.2 + 0.6%*

10/2 12:20

10/2 16:46

(3 MOHE)
Y-2 | 10/1 14:25 10/2 10:31 591+ 0.29 23.0 +1.1 02 *+ 0.2
RS RADHEIX, SO ER L,
**2 [\ =i 3 [ OHEZEDFEHE

#£4.3.1-4 ANHBREARBCLIIAER/RE
ol R0 FIE BRLA H “Na BEHEME Bq/ml CKEREHIEE
&5 S IS EaRER | Bq/ml (FRINEF)
0-2 | 10/1 12:27 10/1 13:33 | 492 + 0.6 176 =+ 2 6.61 + 0.53
S-2 | 10/1 13:38 10/1 14:29 | 243 + 0.32 91.8 + 1.2 2.58 + 0.35
Y-2 | 10/1 14:25 10/1 19:22 5.85 + 0.14 23.0 + 0.5 N.D.
0-1 | 9/30 15:40 10/1 21:49 |130 2 177 * 3 223 * 2.7
S-1 | 9/30 15:40 10/220:12 | 85.6 + 2.0 116 + 3 N.D.
Y-1 | 9/30 15:40 10/1 20:28 | 20.0 + 0.6 27.1 + 0.9 N.D.
*HERRERAOHIE L. £ ER L=,
N.D. ®HBHRUTF

#£4.3.1-5 B[BAWABRINV—TILZUERER
Ak BRI H RF I BEAE 0 B “Na EEHIEE Bq/ml 2B I EE
B I e Bq/ml (B Ifnk)
0-2 | 10/1 12:27 10/7 18:00 | 45.6 =+ 4.1 163  *+15 0.152 + 0.047
S-2 | 10/1 13:38 10/6 15:44 | 245 + 1.2 92.6 * 4.6 | 0.083 + 0.021
Y-2 | 10/114:25 | 10/7 1:18 57 + 0.8 23.0 + 3.1 N.D.
0-1 | 9/30 15:40 10/8 18:14 |115  £30 148  +38 N.D.

*HNRERANOHREIL., EYENEBIADZEB L=,
N.D. MRHBFRLT




HIRBEROD *Na B EEEDOHE

9 A 30 HEMOFARZDOWTiZ. BE DL MO —EMEL . E-ROFOREE DIEA
BT 3 2Na O—MICZLWEEZISND T &5, BHEERD Na BEEBE2#HET I
. 10 B 1 HOSBICFRRZB W=, =L, G20KHEESICLS 9 H30 MoK E 10 A 1
HORROEHRAERD ¥Na BEHEMEZ LB T2 &, SEKOFARIZIDOWTIZ 26% 2% 9 H 30 HEE
MmMAMEL. YEROALIBOTIHIZ 15%FEE 9 H 30 HEROSDPENH DD, O KIZDWTIL,
FIE—BLTBY., ChoDERIZ. SRR EICIZEWEREFRAOEH B Z NIFEREI RN T
CETRBLTWS, »Na OHEHRIZOVWTIEZ. ZOBELSHDB LD, IEDHITHRIIKE
BOW—EZRLE. Ih5DHEDFERERIMFIZBIT 2 *Na BEHNGEEED FIHEIZU TOMEE 25,

O K (FRMmHEK:10 H1 H12:27) 473 * 1.4 Bgq/ml
S K (RIMmMHEEE:10 A1 H 13:38) 242 * 05 Bgq/ml
Y K& (RIMmMHEFE:10 A 1 H 14:25) 582 * 0.28 Bq/ml

ZOHIERERD S EHFER (9 H30 H10 B35 4) @ ¥*Na BUNEEEERZHE T LU TOEE
Do YHEEANS. 14.959 K D . EYEEREFERIZ DWW TE ICRP Publ.302 THWT W3 10 H
BEA L,

0K 169 + 5 Bq/ml
s & 913 + 1.7 Bg/ml
Y K 228 + 1.1 Bgq/ml

(b) BENHE(Na, P, K, Br)DOHIE

M FHEHMEIZ L o TE U “Na ZHWTREFG 217 2012, METICEENDIKETST MY
A (PNa) 2B ULLHEEZROZLEDLH D, FIT. EO—PEHETLHE L. FEES
75 X BN (ICP-AES) ICL > THEFT M) D LADHEITo 0 T-RIRKFT. TR
BIZ K BHEBHMICERIEE I ONBZREN) TA(K) ERED ¥ (Cp) IR ERFE (B!, *'Br)
DA BTl M LI=EHEHE 3 ADEBED 9 A 30 HEEM4 & 10 A 1 HRIOUATH 5. 9 A 30
HOFRHIIZERIE VWS TIVERML TH 2 £I T, VIUNTIVDOHHBHITUV. TRBEADE
EhEFARE,

ST h

M 100ul 24 7O v Ry hEAWTTF 70V BIONMREBRIZAR LE. ZOBE. 9 A30 B
RO MEEREE U2 T TWEEDERTH 100 mg 2EFDE o 2o 68%MEER 2m] 20X CTEEAL =
®B. Ay z—TA =T ERAWT 1 ENASE LU=, 2%, 7)) -2 RIS 7 ADFY b
FL—MLETMEAL, BEIS ¥, —H 68%EfE (1 ml) 2MACHEPLEDDEZHEZELE, Ih
% 27%R5%E (0.5ml) ZAVWT20ml B ZF L VABIBL. BEEBZEHBILICLS>T20 ml IZF
BLUTHEROREE Uz (T5ERERE 0.68%. TOIMIFIZAT 2 HREE 200 f5) o HOBRIEZH
BESIZHRL. TOMBIZ AT BHREK 2000 2D L < I 10000 F& U= (FEERIERE 0.68%) o
SHOREDEERMIET 272010, 2T OHIEAR L AZEBBICATIEEL LA v P DA A
AR 2 ug/ ml) 2MZ . HIEIX. ICP—AES (4 22— SPS—7700) ZHWTIT o/ HHTIC
FALERE (am) HCESREBIZLTOED TH 5,

BE FEAREE (S)

Na: 588.995 3
K : 766.490 8
P : 214914 10

BRERSERIZIE. ZTRIESEEEK (SPEX-XSTC-21) 2&FF LT, 0.1. 0.3, 1.0. 3.0, 10.
30ug/ml & UdilE -z, VIVSTIVIE 100 11 SELL. K & BRSSO Lize E7=.
: — 37—



2ToRHEZEhZ N 20 (—#BIZ3E) SEEITOBREEZEVEREL. HEEOELSODE 2R L
o TPUDAFRBEHTIERCHDENELERT, O - STO—EDREFICAMOFHATD &
BATZENDH D, COED. BEXT) -2V —LATITV. SBBLOCHFROBEIET ) —
YRIZ MEAWE. 2. HBILSMENEE (TAMAPURE AA-100) 2/ L7k, ffizkid Milli-Q
SP TOC ZRAWTHIE Lz, ARARITHEARTICHEE & MK THE L,

REDMTEDBMBIIUTOED TH 5. Ak (50-100u1) 25 I v IR — MR L. B

(BROEHD) & LTHBINFY D LOMEEMZ %, TNEGEMEE (NE 22mm, EX 50cm)
WKAN, BEIWBEZBELRDPS 1000°CTMNEAT 2, HELTEEEEZ TMAH (tetramethyl
ammonium hydroxide)DHFKT IS v 792, ZDO M v THREHERICHR L. ICP-MS (EAEH
BELR T AREEMNE) EHVWTAONET o= FELWAITEIL. Schettger & Muramatsu:
Analyst, 121, 1627-1631, 1996 % SH8)

SRR

BohFHRE2ZLODTEA3.1-6 1TRT 10 A 1 HOMEFDF M) AEEIF O K : 2050 u
g/mls S K :2110#g/ml. YK :1860ug/m1 T&H>7=o ICRP23 DV 77 L > X< (Table108)
K2 e2PORET M) U LARER,

10.57 g/ 5200 ml1 =2030 g/m |
THb. SRIDOHHEERIZ. TOEICIZE-BLTWS, 9 A 30 HEROIMKIZF b)Y LBEHLS
<V BRIMBIZHRME NV IVNTIVEDF M) O L2 BERTIVENHZIEBHLDPTH %,

AVDLED VB UTEVYIWNT VR OBEIZ/NS . ZOREBIIBATE 2, MEHEEICE
AZFIFEAERL, 10 A 1 HOMRIZOWTH SN =EE. BT LD 1390~1500 4g/ ml. Y
P 320~360ug/ml THoFe INOHDEIE. FULRICRLEYZ 7L VAT OECZIFIZF—HL
TW5,

(c¢) MMEF D *P DAHE

BN DTS5 RR=FEEART b A—4 (EaR—%) 2L ZMMBEHD P QDHEEITOF=. B
AR—FIZLZPEDFEMIE TEEF 2P OHIE] DIEEZSR,

M+ P O HE
29Na JIEITHE U MR 2 RS R & U, BEFER EFERDBET P 2Eax—F 5
Lo BREBTRIITRT,

9 H30 HRERKHBITZMHPD P (Bq/ml)
aRRHRER HEE (ml) oK S K Y K

199910 A1 H 20 2.36 2.35 1.59




(2) RERORICERD R TEETRD I

ZLUoic

Mg & FRICARERICD PRI L 2HEHMEERIIDBEEL T b, ZNODIKEZEE TSI &
WZED 3 ADWIZ BEDOHREHTE. FIlIXBAREHOBEASMIIET2EREBZ LN TES,
RICEZFD P 2RET B &L D ERMEFRAICBEET 2 IERBPESNBAIEMEDDH %0

O E=ZHEHE

O&-#ZE 1999410H15H
O-F2% 1999F10H4H
SK-HHE. [ZE 1999%4F10H4H
YK-T%E 1999410H15H

GF : ERCBUBMCEMATOEMTI0H1HIZAD B2 L )

@ Wi=EEE
Ge(Li) - BAMHEFIZ KX 2 NaFDHIE,
ICP- AESIZ & 2 ZEKNa. P. SEDHIE.
EaR—ZIZLB7ZPOHIE,
WERY v FL—2ar v AL BHIE

(a) Ho<BARZ PO AMY

BRE T ¥k
BEANZHERRCANTEE L, VIV~ AEEERBHERC L 54 < BB DOHIE I
ATt U 7= I3 D S ATk 8 U TAT o 72,

W EREH

FEOFHE. 7. BFEREBECEHNTLERZ IV AREEARHSICH T, CORRKED
BREX N 202 EMERICFTN (BYIE 0.1 glBE LrARBSREIhRPoR=) . HIEOHR. 0 K
KOS ROGFED S BUNLERYITH % ¥Na DB I Nz, /2, I I DB—FDRRV Y KOBEED
513 %'Sr, *'Y, “'Ba I N (K4.3.1-1) o THhSEBEHMLERNTII R, BARTERIN
TR DFE HZADEMETH D, BHFIEEZANOEREZELRNELEZIDEEIONS, Y
KIZEEAR, O K& S KIFMBED T EL TEELTWHEIZ D S TR I = °'Sr © °Ba H0D
BIIBD R o7, O KE S KIEFAINVA Y P EDPRSTEBYERET IIEELR K/ -ONBBELRD
BESDRPoFEEIOND. —H. Y RIEBEHRFIZE~AINVAY FE2EALTWE DD, BER
BERIIToEFCIEANAY FEEA L TWRDP S REDIETH D, TOREFHIDPSERL =
LEROMEIBERIIMNE L HEIN D, £ BAMHFHIPSERENTCEZ2ETIIHIEE
DOFEZET 22 ¢h5. EROBEBLY D URHEDBEE U0 A PEEZEAICBIT S °Sr ©
By ZEORBHEOBIIZ P2 E I SN,

FAEZHO ¥Na RU¥Br OEBHEER2EK 4.3.1-7 127 (B0 CHBREERERE) . AlIEICHVWE 0 K
DHEEZABDORIZ 0.3g &V 5720, ¥Na DREEDEREZITIREL. £ ®BridgEIhizd
o7 —H. BIBIZAHW S KOFHMDOBIZ AL P o778 2Br b I Wiz, BHEFD ¥Na BE
lZ O K75 130Bq/g. ST 18Bq/g THH. O KDAD 6 FLLEE V. MEF D *Na DETIZ O K
DA 2EFEDP 2 =DITLERDZ EEBKEN, LU, BRTIZILEEFT M D LODNHEREA S
&, 0 KOBHEADMEI S KICHN4ERESL. Z020 ¥Na DERELZ ko= LELI 5N %,
O KOBEEHOLEEST M) T LAEEITHEERTICMNE UTORERZZIT TS AREESH 5 (Bih).
RoT, O RDFEETD ¥Na bAWTER L%, T ICHBRAIHE LRI ZEGEEZ
5N, SHEHRD »*Na & REST M) U LD (FLESEE) IX 0 K& S K& IRz L RERE DD
UARWHERIZ B o =0



(b) HETTHE(Na, P, K, B DHIE

HEFBERGIZ L 2P0, V)RS TERI NS 2P ZAWEKRETHED ZOI2X. ®E) > (3'p)
BERTIVNEDD b, TIT. BEO—HEBTEHML. BE) LV OANEITo R, ERRES
MDA, BEAD DA, BERROSNTOIT oo 498 L =kHE 3 ADOFHE T, —#BILTEER A §1
EERIZ BTN UTze £z AT AEDOR UM EIRIET 22010, 2HEEOREELBIFENE (H
MR HH-S & HH-13) 22T L. #ohELHEREOREEIT 72,

IR
SEEENTIZHAWTHKL, 80°CT 1 ORI LEzs% L TERICLE, T hzElNORE S
BFEINDZCERERBIIS LT 35~350 mg FFEL., 770 RONMAERIC AN 68%EEE%Z ML T
BEALE®R, /200 —74 =72 2AVTNASHE L . DEEZOREIL LEROMEDZh &
FIFRIUTH B, HIEIZ. ICP—AES (A 22— SPS—7700) ZRAWTITok. HHICHEALERE
(nm) . FEORER. 2R DR UK. ZEREORABEIFR U MEDHE & EAKIZIXERT
B3

BRIZOWTIE, BEZHKH (0 soug) 2mge FERIC. €7 I v 7R — M MIANAGEER TN
SR L%, ICP-MS ZRIWTER L=,

SR

BONEEREZELOHTERA3.1-8 [IRT, HELBIREYEICET 20 RIE. HEEZIZZ
—HU7o HH-5 12892 1) O OAHTHERIZ 153 ug/ g TH O OWTEDRZITHREE 165ug/g D
T%TdH >0 HH-13 IZBET 2V L OHEREIT Ve F MU I AL AV Y AT 28E1X HH-5.
HH-13 £ 32 8% LUATH o =0

SADEREFD) VIEEIX 58~29T ug/ g DEBICH o 2. T MU DT LEEIT 40~2040
glg U LB 109~470 ug/g TH o0 KOTEEFDF bV D AlZfLDEED 21 ik ICRP
23DV 7P L VAR VICHRTHLPIZE V. COBEVHETHECIAENZEHIRD DRTFHSR
BhizZehs. BVWF M) DLARER COFPEERAICHEBELTCWEZILICERTZEEISN
%)0

(c) HEHD 7P ORI

L oic

EEZHIZEDPRVOBOA T ODZENTE D EFUEFITLS S (n,p) RIGTEEHIZAER L
7= P OHUREEZRET B 2 LIZ L > THEAMEFREDHEDSTHETDH %, 1997 FiZn I 7 HMED
Sarov 23 % Russian Federation Nuclear Center CERABRDH D, Z OFRITHIEL K EDMEREF 2p
BRHET LI EICL D, BRSO BHEFREOHE Z1T>TWb, SEIIZDEHFIZSE
ELTEEABZEIML. Thr oI BREZHEE T 5 A ZITO 7,

Pp I AR—FEHL WA F L — 3 VAR BEHLESTIC L o THET B 2 L & U, Hitk
FREIZET 2EREET220. SEPORELEZDHELIT OO0

(i) BarR—FiIZX3HE

g L
FEZE. PZEIZRRASTHN L. 200mgBE 2N (F25mm. #EX6mm) CEIHHYEFIC
RBEICHEEBDOREIRN—FHERARELE Lo £7/2. BEO—IF (K9100mg) (ZH5EE 2N
ARA 70 =T 27 LCRAKIE U, RETTERHEHG & Uiz,

BIEHEE L UCHES K
EHREVSRIZ1999FE8 H24 HIZHEA L 1= 2 PAZERMER AR D> S TERL L 1=



10ASHIZ2 w1Z2B D, EHAREAKTS00 mIZHE—BFERR L.

BB A ISR D25 m 12 EFAREKTI00mIC AR L, 2PAREREREE Uk,
CDBBTOMEEIZEAT A Y b= 7B Lo TH = IERS W EEERIC L > TRE L
FRER. 1999F10H26 HIRAET35.4 Bg/ mITH o7z,

ARMICERDBEWEEZRE. £250mgz2Hh, LEDOY v 7—BRERE F L%, PPiElE
B E100, 200, 500 ulZHINUE. RSV 7 THMEE. ThEAIEHRAERORIERERE
U7o PPOFEHE LT, 1711ke VIR RIIVF—) 2 5240keVE L S &, BIEHEIL15.6%T
Hoko

R—=FEARYT PV
X4.3.1- 2122 PR HE R & EEZHABORN—F AT PNV ERL=,

HEBORERIE
RppPIETFT —2ITFIEARE» SHIE K HEF (1999F9H30H108354) ICHEMIE (WFRHEHEE ¢
14.26H) &f7o7=,

(ii) “2POBURNIGESH
EaR—ZIZLBREDN Y 77 v 7D, ARMTEL & —IKE LT L O RlR BiE Lz
BEHEES BT o 7=, ,
RO, K3gZ2MBMETTHEL, PPRY VBV EZIAT RV U ARBRE LTHBEL
7o
COWEEEaR—F ALY > b U, QAL Uk, EEZAROEMZHRROENZH
ET 578, 2PIEEEEDP SO V7V EZ AT XY U ARBREER L TRERFFRE L.
BEHMEEAMTOFIEB L MENY 7 TS50 RAZRZ70—hD U ZIZ X 2B GERIEHRICBEEL T
3o =P oOMEBLRAREEOKRRBIIHEHEL .

(iii) WHEI U FL—YaLEIZ X 32POHE

EEZPOBRNEL N ERRICHETZENT, MRSV FL—2alhv o PIlL32POHIER
T2

FEEZHRH100m g ZHEMAMRE (Vv -350) THEMEL. LEDELKRRZMNZ THRE L.
Pitatg. 55°COIBRMETIONRINEA L TERET 2 BRBIKRERE, Vo FL—F ONMF=Zwr 7
0O —, Packard) ZMX CHEY > FL—a HORRE L.

FHAliXSkeV~1700keV (F¥ > RIVA) BLUS50keV~1700keV (F+ > FIVB) D2F ¥ > R )V
TIT o0, 2PLAN OB GER HE2 EIFBR < BRTTF v > x)V BOGHIEZR W=, —A. HHROD
RWEEHRKL 20, 40, 60, 80, 100, 200, 300mgZ LR L. BAEA RO TR L =&, B
HOBEED?PHEMEMI. Vo F o TIEERHEER LR, ZOEERXRP SHIEEEZ RO =
VF U TRIED = OO IEAREIER Lo

DY v DPEFERIZ. TPLADHEEEZ SO TEHHEIL T 3 EEEERASETE V=D, A
HMEHREDIE RN ETARZ R P EEDREEDHRBIT>TNWE L I A TH LM, BETIPERE
LARVEIERL, LOBEOBVWHEIEE (Ban—F DLESEMT) OXLERE ZORBEZRET
B Y. “HOMGICERRIERE o1,



EETOHHAMNa, PBIUFEETRBE (PPREIXR—F TOHERR)

*Na (Bq/ &) |Na (ug/g-dry) ?| 2P Bq/g) |P (ug/g-dry) ?| S(ug/g - dry)
O -5 1790 3.86 258 43850
O - 1670 3.35 297
O-fZE 19.8
S-BE 18 461 2.32 146 37800
S-fEE 2.95
Y-5B 58 49650

A £43.1-7 B
A #43.1-8 B

(iv), % %

RPPPIFEIC Y=o TUE, BaAR—FIZLD /AR b X N)oftlz, wECFL—Ta v

. BUHEZEITEIC L BN 2 7 v T RiTo =,

WIERY > F L —ya T, sHIBIENIZIE100%TH B I L 5.
REDPS, BERED L NNV ERBIZIER T2 L THENTH o0 BEaR—FIZIZEELIDEL R

KON HHETHDH I L

BIERDH D PPLUANDBENELED 5D LRBHRPEL TV B ARMELZ X S,

BEHMLEA B X B2PEH A M RP L L CHIEDITZ D I EPORBEE LVWAETH o 205
SFCETLEBENZN &, BEGPPZ I, FHRIIAZETILERHIIEREDPS, — 8
DRI DWTHAERDHT 2L & —IZOEMKIE L. EaX—% OFHHAHEDOIRIEICA WS Z & & Lz,
BEHMEZE M L 2EHEIE. EaRN—FEHEL DV ETEL B>k, CORERRE LTIE, BEaR—
» D3 )X —RERBIEAEDEALAT 2D, H2E2WVIEESBICBIT 22PD RN ELE TR
WHhEDIEZOND, EAR—VDLERARY MVERITLZEZ A, X))V F—REBBIZRE
HOEREMIZIZEA LRV EDBES PRI R 20, AETIX. EaR—FIZ L 2HEEERA

L7zo



(3) REURHYh o BN ERD R FRETRD ST
(a) AV <BARZ b A bY

SRV EREAEEHZ S KD IHA 3 OHERAL 3ADEED 1 OH 1 HERSTHS (1 HED
5—HESERLUE) o £/ BHPICEALTIE. O KE S KARERIZEZNTETHS (RTEIL
N3EM) OERDPREINTVEDT, FRIEFNIMNMBENVTRETRDOSHTEITo=,
AEHE. O 1A SK2HTH o7, FIHHDEMETT TITMEDIIEMY LW, BEEDIERSh
T, EBHO BHIRDOWEARTH o720

I E A &

Rk, 1HED—H (100ml) Z2HCHBSRIIHBM U= = BHYIZOWTIE. SKD 14
3. MEDF FEZ —NVRIBEEINTWEDS, ZFOMOD 2 FHRHIAR—/3—F FI)VIZ LAHRAA K EE
THole FDFSH. D 2HBHIAR—=IS=FF NI DKTIENH LU= FELE FlE—/—F 1)V
POSBHLUELE (13~60ml) ZHEABRICANE, Ih 5 DEBOH v < BMHHE O E &L
WEOSITEERE. TV = AR EE AW TITo 2,

HERR

RERTHONEZRRYZ MVOBIEX 4.3.1-3 IR T OIER. 3 ADFERHS & B2 Na, ¥Br,
2K pHE N (R24.3.1-9) o

10A1HOERE RBRD. *Na OfE (FHRERICHIE) IXSKHN 178Bq/ml L HEZE TR L.
WIZ 0 KT 121Bq/ml. . YROED—FHEKL 40Bq/ml TH oo THIXIMKIIBNTHLN
EEAZ L EADERS, BB TI2EETREDT I 2RI L. 0 KORFOEEF M) U AEEILS
FKEYRKICEEART 172 LUFEEV, D=8, 0 KOER T ¥Na DEBEL R>TWB EEbh 3,
2K L 2Br DEIXSEKLD O ROAHE L MEAD »*Na BEOFAZ L FKROERETH o720 /2.
RHED ¥Na L REF M) T LD (LLHHEE) 2A 2 &, K HOEIZIMEDLLHSFE & bW ERIC
Hotzo (LLHSTEEICEIL Tid&R)

IREDRAE AR EORELZF, £72 I 22T -EECREEOAARBIPEMLLTN S
AR H Do ZD 0. ROSER ZRILHEEBHEICHAT2LSEBREDPREIRZLEEZ
%o

BHYOH > < HEOREHERZ. £4.3.1-9 ITRT . S KOWRIRDHAR T Na & ¥Br DEED
o 28 B LD dbED o=, Thid. LR UEL S ITMD 2 FHEHIAR——=F T )V L DKTHOH L
EEOFRENTVWBEDPSTH D, BUHPHD *Na LEFT MY LD (HLHEEE) X 0 K& S
EHIZIME PR & ERBERREPMEP ICTEVHEAIICH 5 72,

(b)) RETCHE(Na, P, K, Br)DH|E

PR EIC K o TE U BENMURE 2 AW TREBFHE 2175 OB BEERE R EERT 5
DEPH D, 22T, RBIVEMYD —HE2RTL2HEL. REFTFIDAL AVTL VKT
REZAOHTZIT D20 RETRDAMIC AV ERRCEY QRN b Uz A2 < EDHIE I
AWEEDERLTH %,

547 5 B

RELZBEHEYFEE (1 ml) 242708 yRy FERAWTCTF 70V ROSBREERICHIL . 68%
g2 ml 2N, ¥4 209z —TF—T L EHWT 1 ERMEASR L. ZDBDEKENERDFE
HEITFIR U e SV AE AR T H 5. HIEIX. ICP—AES (12— SPS—7700) %2 H
W27z SFHCERALEZEE (nm) « BOREL. 2 R LRI SO FRAES L
IR DIGE & BEARIZIXERETH %0

BRI DODWTIE, k& AR, ANz RERTMASEEZ L&, ICP-MS TERE L=,



SRR
REAKTHOSNERZ2ELOTRIII-10IRTIHIOHDS KDORFDF MU AiX 3120
ug/ml THoto LOALTHDRFDOF MU T AKX O K 1390ug/m1. S K 3590 ug/m1. Y K 2940
g/ ml THote TNEHDMEIZICRP23 DU 7 7L Y AR DfE 4310 ug/ ml L h H/MhE L, KR
O KDERZFDHK 1/3 TH D, RPDF M) T LEEMEV 1 DORRIE. HROEDIZLZRITRE
ENEHRBIHDZEEILND. A ULEEIL 900~1120ug/ ml. ) U IBEIL 17~334 11 g/ ml
OEFETHD., LBV Z7L ARV DELD HEN,
BHYOLETRDAMIERER 4.3.1-10 JREFAULR) ITRT. S KOWARIRF R 2 11 & Hbik
T3L. F M) IAIEPIED o= —H, PNa lZMETOEEL DEIPIZELPoE. K L PIZD
WTIHEEDE L SEOMT A TR TRIEUL T TH o7,

(¢) RPED¥PDHIE

XUoIic

BURRE PR AR, AR, ERFHRAICARFO JICO #EE 3 & s BHERI N TW
ZIRPOHBSREERAIER, 2P PRAS Nz THIXERAD P BBEHMEENT 2P ICR> 72 D LHER
ShaH, RPICHER UEBEEED SHIE KRB RIEE T 2 FHRHEII I THRN. LA L. &,
MEBFMEOBERRFERICRDURMELD 5720, RPICHR UL P OREZITo -,

oo FREL
0 K. S K. YEDPOIERENTWEREK4.3.1-11 B8) ,
BEHRD & RHAREE. EREHARCEEINEHEZEHORIZAFINTHRN,

(i) EarR—%ick332PpoilE

B R

R 50ml 2fEB%E., 7225714 v 7 (B 50mm. H& 60mm) IZAN., FHEEE L=, HEEE
BURO—EB (£ 200~2000mg) LM (2 25mm. FE 6mm) ICEIBHFIIRD LI
DB, ETHNN—2 LT ax—FHERRB L L=,

B2 IE Hh 53

2P FRUEEVRVRIZ 1999 £ 8 H 24 HICHEA U= P 1IZa BB > S 1B LTz, 10 A S HIZ 211 %2
LD VER A KT 500m1 12— EBPERIR Uz o 55— ERPE A TRVAE D 25 ml 2 ST AR /K T 100ml
CHRRUL PP AREAERE Lizo COBEBPOBARELARTZ 4V M —THRICL > THEIERS h
PAREERIC L o THUE L= #5588, 1999 £ 10 A 26 HIEAET 35.4 Bq/ml TH o /=0 2P AZHEHFIHD
100, 200, 500 11 ZHKMAD I VKRTP 7 4 VI —CRkHAEE. BEE7 L M TEELE. Th
% PR RBEHOREMRIRE Ulzo 3P D= )V F—{HEIH% 1620keV 75 40keV &5 &, HIE
BEIZ 261 % TH o=,

R—=FEZRT MV
X 4.3.1.-4 1T 2P 5K & IR DO R—F AT MVER LU,

AEBOHERMIE
”P@ME?—&@MEH%#%&@<B%(NW9E9H30510ﬁ35%)EmﬁﬁE(%E¥
WHA : 14.26 H) 217570 ‘



WERE
: IR EED RS R A E 4.3.1-11 2. 2P ORI ER %% 4.2.1-12 YK 4.3.1-5 IZR Lo

(i) WHEI>FL—Tar&kicks ?p odlE

o R

RASEIR U= IRERH(200~2,000m g) I 1m] OFAEKZEINZ T HREH#EHR] Y VT -350(1~2ml)
BLUEREKFER0.4~0.8m) 2 MR 2o ZDHE. SSCOIERMET 30 HBIME L CTRYE T 281k
KZERE, YU FL—% ONMA =P 70—, Packard) 2 THREAEY > FL—a v HAORR
bl DY
e F 4

EHHlE SkeV~1700keV (F ¥ > %)V A) KUK 50keV~1700keV (F¥ > FIVB) D2 F¥ %
VT =B, 2P LA DORUHERR < BRITF v > 2 )V B OFHlfER Wz, ERIZZR 4.3.1-11 1
UMz BIE. HEREHRFD ZORRNRER2IToTWED, EaR—Y TOHEHRLID &
PORWMEDSFE SN TS,

(4) P AECEAT ZRHAFH

O E2. MHE. RO 2P ZHIE L7z 2P UADOBEEZE DL HE L TH 2RI H 572 8.
REMERE 2T, ERAE BT 2R EREREEZRFTTH %,

@ WS CFL—2arhvr I TOREMEPE AN—FDHEMEL Db PPHEL, KRV F—
DR—FEH —HEFITHE LT STReEDH 2 7=, FEHAZ SO TR L THIEFRTH %,

® R P pOSOHWIEHBEHEICEET 2iAa & LT, ICRP @ €5 /)V. ERMA (Environmental
Radionuclides Movement Analysis System) "2ED 707 o LW BEMRITEZED TN,

(5) HemaaE

FMEFBYREZEICL D ERI NN EEORIZ. ¥—T Y M RDZZETCRDOER LT F
ROEEIZERT S, LTHRAREMGL SN EEKAHORBIEE RETRDDNTT —& 5 LS
HE (specific activity) 2RO B EMHTE S, DED. BHEEE (A) 2RECEREE (m) TZ|
XL DEHEEE (A/m) DEHETE S, fERE. £4.3.1-13 T2, BohHERZHANVWD
ZrizLb, Bizok=r 7N (BIZIX, ML IR) OREZEZELET 2L P0lfeL 2%,

2Na OHBSHEDIMEDT =2 5. 3 ANDBEDBRV-HEFOEDLEETES, 2D, 0 K
1.0 £35&, SKIFZ0.52, YKIZ0.15 ¥ hb, ROLBSEDERZFE->THEBELTH., S i
0.57. YKIX0.16 »ERDILLESESNE, HLU. HESEOEEKIZ, By (BiKR) . K. MK
DIETEPITEL R D, FERIZHSPITEWVETH > (A —BETHREEE) o MIEO LR 6
WRIEEIZHAEN DL, mEETICES ENARER N D AL EFROZEDN., MKOHEILR
PEM LD DRESHETWDEDEHET D, BETHIELDIZ. PHETFRER (V2 VBHK)
POOHBENEENTVWEZLIZOBERLTVWE EEZ %, S RORFRHT 2 FHIE LU =05, B H
(9/30) IR LEBODADEH (10/1) O L b LB e EWEIZH o720 i
HHZ LD #Na DD L3280 Uy S-S ROEBEIZ X D EEF N I A0 o 7= 7= DGR EED T
WolFEZIONS,

QB 2 DWTIE. O KDOHBEFEDER 1.0 £ 2 &, METIE S KiX 0.51 (Y KOMKTIE 2Br
EHHBRFRLUT) . £/, RTIE S KX 049, YKIZ0.13 THolo INS5DIERIE. ¥Na DG
ZEoNEEREFARETCH >, 3 ADIMME. R, BIHY (BR) THIEI W LRSS REDEZ [
NRB e, MK, By (B) « ROIETH >7=0 *Na ODFHIIMBEDES /NS o =h5, ¥Br Tl



MEDEEAZIFER U D UREWVERIZH 520 Zhid. AHEBEOTORERE DEEDERNED.
F MO LDEGEE Biz b HHFRRIZ/D X L LBSERIEZNZIE TR D> #@T%%oo RT
. BHYH (9/30) IKRRLEZBODANPEH (10/1) OFM L b ULLLBERESEWVERIZSH o
T2o THUSHEHIZE D *Na BB L DDA L. AP OBBUC LD REST MY rndybuvbotf:&b
LEURREDS Thio e EZ BN D, BEEFD ¥Brid S KTULHIHIETE R o505 HASREDEIR
MKz LI R THES PITEVWVETH o 7=,

QR FEFEADH 12 R EEWEOR SN EER T LRI R 57 O KD LS FEDE
1.0 32, MKETES KIZ0.48 (Y KOMFE TIIMHBBERLT) « £/, RTIE S KiZ 0.50.
Y K2 0.16 THolzo THOHDEEEKIL, 2*Na ® 8Br THOLNELERLRABETH o=, MHERD
Lt e DB R B ICEER S 7= 50 CIUEIER U I D A DB FEWERICH o 12 R L.
HAEROTDOREN) D ANEEIZEVWEEZZ SNIBRNEEZZNIETOES RV EHET 2,

ChoDEIVFHMEFROREL W 2HAAE. =7y MNETFOHE N L LESES. EEh 3K
BRI ToR TR N2,

A=N & o A
ZZT. A BZEBREOHSEE (Bg)
O THMETFORKEEE (cm™?)
o |IBICHTTERE (barn: 1 x 107 cm?)
N ERSSETEDIEE B
f&%o

ZORIZ. BHERVRETRDOIN T —Y 2 ANGETZHRIZL D, HEFOBREEE (A) 2H#H
ETBIEDTESL, EEL. RELLTY—Ty M 1ARH D, FRISKEBEOME UTaHh M
FOHE (P*Na DAL 0.534 barn) ZAHVWTEHELEHETH S, 2 I Tld. O KOIMEDFHERD
HRTH, UFOBEDTH S,

%Na & ®Na OF—F P SEELESRSE: $=4.61 x 10" (cm™?)
LB EDHIZ, O KOMKEDRRE N T LADT—F P ORDEHEEIIUTOEITH %0
2Br & MBr DT —FDOEHBELEEHE: $=1.0x 10 (cm?)
2K L YUK OF—F SERELESS ®=6.6 x 10" (cm?)
FRUILPLOHEEERRZEHEE LTI RELH VD LAOBMLOE AIZHRIRIND R 2
DPREL (RRDOBHIIFIIKREN) . APUEFOARTHELEBELRELTNTLED . FDA.
2%Na 2 AWEREFHHIIERRROEED /NS . COFMRICIBZ T E»rZEIDRLRD,
CITId. —RRY =Ty buEDSH B L UTHM LD, EBRIIFEWNICF MU SLABS/HRLTN
DT, HEFBERAICA-EZIRBER LGHE 4.3.2 (RE~DHE) TT,

B% X
1) Richard B. Firestone eds. Table of isotopes eighth edition, 1995
2 ) ICRP, ICRP Publication 30 Part 2, Ann. ICRP, 43/4, Pergamon Press, Oxford, 1981



#£4.3.1-6 MBEPOLEERKR (Na, K, P, Br) OFWER

A &5 RIRE OREEM EMI-F Na K P Br
3% O 10818 ugml BL-Oh-01-a 2080 1440 360 4.4
BL-Oh-01-b 2020 1430 350 4.0
mean 2050 1440 360 4.2
std 42 7 7 0.3
11 S 10A1H upg/ml BL-Sh-01-a 2120 1410 300 4.8
BL-Sh-01-b 2100 1370 340 5.2
mean 2110 1390 320 5.0
std 14 28 28 0.3
% Y 10B1H ug/m! BL-Yk-O1-a 1840 1490 350 3.8
BL-Yk-01-b 1880 1500 330 4.2
mean 1860 1500 340 4.0
std 28 7 14 0.2
b i o] 9A30H pgg** BL-Oh-30-d 3610 1570 400 35.0
BL-Oh-30-e 3410 1490 380 37.3
mean 3510 1530 390 36.1
std 140 57 14 1.6
i i s 9A30H ugg** BL-Sh-30-c 2950 1320 260 24.3
BL-Sh-30-d 3030 1370 280 26.0
mean 2990 1350 270 25.1
std 57 35 14 1.3
iiihe: i Y 9A30H pgig** BL-Yk-30-a 3590 1700 360 32.1
BL-Yk-30-b 3450 1570 380 34.4
BL-Yk-30-c 3050 1460 350
mean 3250 1520 370 33.2
std 280 78 21 1.7
JILINTIL ng/ml  Sol-a 9300 18 <5| 1453
Sol-b 9430 23 <5
mean 9370 21 <5
std 92 4

*IOWNTNVRHEMLUTH 2
HEE UPIT TV EDEETY I VEED ED

E: 98 30HDMEARDONAEV NN T )NHEDONa2EETINEDH S,




#£4.3.1-7 HEHDONa-24 RUBr-820¥E

(80°CEZ4%)

Na-24 Bq/g)

Br-82 (Bq/g)

Bl &Z31  Helo-r  EERB EHEF (99-9-30 10:35) HEHEF (99-9-30 10:35)
P14 + mE +

g% O HA-oh-sc-a 1081H| 1.3E+02 2.00E+01 nd

82 S HA-Sh-Sc-a 1084H| 1.8E+01 9.53E-01 1.40E-01 2.08E-02

& EIXIN#AREE LIRWZ D X X DIRAE




#4.3.1-8 FHEHORENKR (Na, K, P, Br) OFHER

SHrfEIE80°CCIERE L /= fa*

Bk S a1 ERA BEEM HEo-Fk Na K P Br
gRZE** O 10B1H uggdy HA-Oh-Sc-a 2040 470 132 8.9
9.3
9.1
0.3
SRZ S 10H4H ggdry HA-Sh-Sc-a 465 106 146 10.3
HA-Sh-Sc-b 457 112 146 9.5
mean 461 109 146 9.9
std 5 4 0 0.6
EZ (AR) O 10848 gy HA-Oh-R-a 1800 141 246
HA-Oh-R-b 1770 144 270
mean 1790 143 258
std 21 2 17
HE (&) O 10A48 ug/gdry HA-Oh-L-a 1730 144 313
HA-Oh-L-b 1600 140 281
mean 1670 142 297
std 92 3 23
SEE () Y 10A4H uglg-dry HA-Yk-R-a 16 149 54
HA-Yk-R-b 65 155 63
mean 40 152 58
std 35 5 6
B RIREYE (HH-5) ng/g-dry HH-5 27.5 34.8 153
HH-5b 28.7 35.8 153
mean 28 35 153
std 1 1 0
HAE 26 34 165
BIEE/ HERE 1.08 1.04 0.93
SEEILBIFEYHE(HH-13) ng/g-dry HH-13 62.8 67.7 161
HH-13b 65.2 72.0 160
mean 64 70 161
std 2 3 1
HLE 61
BIEME/ HRE 1.05

*dry/wet ratio (80°C) : HA-Oh-Sc¢c =0.9013; HA-Sh-Sc =0.9192

YU TNVEBHDRIPOIZIZD 1 [E] 5347 D
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¢0-31S°L L0-30S°L L0-361'9 00+3€5'8 10-300v 2¢0+3S9°l HOEH®6 e-0eus-4dn S b
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#4.3.1-10 RemuyoLExx#HE (Na, K, P, Br) OFHHR

Hel &E1 KRA O REELM BMo-F Na K P Br
PR S 9H30H pg/ml UR-Sh30-a 3110 1120 11.2 5.7
UR-Sh30-b 3120 1110 9.7 5.7

mean 3120 1120 10 5.7

std 7 7 1 0.0

PR o) 10A1H pg/ml UR-OhO1-a 1370 901 26.7 25
UR-Oh01-b 1400 899 29.4 2.3

mean 1390 900 28 2.4

std 21 2 2 0.2

PR S 10B1H upg/ml UR-ShO1-a 3550 1090 16.2 3.3
UR-Sho01-b 3620 1100 18.2 3.5

mean 3590 1100 17 3.4

std 49 7 1 0.1

PR Y 10A1H upg/ml UR-YkO1-a 2880 1000 307 4.8
UR-YkO01-b 3000 1040 361 4.7

mean 2940 1020 334 4.7

std 85 28 38 0.1

N nt 4 o) 9H30H ug/ml OT-Oh-B-a 448 <80 <100 3.8
OT-Oh-B-b 467 <80 <100 3.7

mean 458 <80 <100 3.7

std 13 0.1

IEat > S 9H30H upg/ml OT-Sh-W-a 406 <80 <100 3.8
OT-Sh-W-b 428 <80 <100 3.7

mean 417 <80 <100 3.7

std 16 0.1

NNt 4% S 9H30H upg/ml OT-Sh-L-a 1790 250 <100 15.3
OT-Sh-L-b 1640 198 <100 14.1

mean 1720 224 <100 14.7

std 106 37 0.9

*R—=N—=FZZ)NVE b + TMAH
**FOWFRIRD H D




£4.3.1-11 FRAHPPOWY VI ZHESR
ﬁ £ ﬁ;@“ﬁg’ Eﬁlfb 930 R | {EEBSED

3 LHUHRER | SisiEER
o0 | FB | AGER | REE | BaR & 2RE
) @2 | By | @y %| ) B9 Ba)
0-1 | 99101 | 99117 | 20610 270.75 1.37 1800 4216564  40169.41
0-2 | 99102 450| 2143
0-3 | 99108 420| 2680
0-4 | 99107 | 99117 | 878.30 3.57 424 3040 2903.50 2067.66
0-5 | 9910/8 | 99/11/7 | 1702.80 2.65 465 2460 - 1914.55 1298.86
0-6 | 99109 | 991117 | 1966.60 2.55 5.64| 1760 1597.68 1032.57
O-7_| 9910710 | 99/11/7 | 1563.00 305| 423| 2040 1659.65 1021.84
0-8 | 99/10/11 | 9911/7 | 1710.00 2.33 3.89| 2830 1620.75 950.65
0-9 {99102 | 99117 | 2183.10 1.88 416| 2680 1324.49 740.10
B MERD | Wk U0 BEED | IFHEED
B2 | BH goh | ERO SRR
M | ERE | HEE | BaE | SRR | Fe | 2RE SBARER
S) mp | (Byp |Gy %| b ®9 B9)
S-19 | 9910/1 | 9911/7 | 740.70 82.89 230| 2500| 30102.05| 28676.93
S-10 | 9910/2 | 9911/7 | 685.50 12.25 3.41 3448 9101.06 8258.58
S-11 | 9910/3 | 99/11/7 | 60230 7.31 2.27 2430 2547.10 2202.19
S-12 | 9910/4 | 99117 | 1042.20 276| - 256| 3448 1538.19 1266.14
S-13 | 9910/7 | 99117 | 892.80 172 360| 4760 1857.33 1249.17
S-14 | 9910/8 | 99117 | 664.80 1.54 415| 3170 1278.09 867.08
S-15 | 99109 | 99/11/7 | 1503.30 1.23 3.78| 2240 659.80 426,10
S-16 | 99/10/10 | 99/11/7 | 1698.50 111 411 3480 1007.16 620.11
S-17 | 991011 | 9911/7 | 1454.50 115 325| 4400 1040.76 610.46
S-18 | 99/10/12 | 99117 | 1092.10 1.21 2.91 4600 1024.64 572.65
| MO | may YORED | EEEHED
B | BUHERIR ok | ERO SR
BS | B | MEE | BB | AR | WA | ARE SRR
M) | mp | Gdp |Gy %| @b ®9 B9
Y-20 | 99101 | 99117 | 580.90 2275 249 1900 6798.09 6476.25
Y-21 | 99102 | 99117 | 879.80 2.41 497 1900 1436.57 1303.76
Y-22 | 9910/3 | 99/11/7 | 891.50 2.09 2.80] 2000 788.27 638.30
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TO+d8'1 co+dL s T0+d9°1 c0+dT s 61 0'S 2/01- 1/01 A
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10+4dS°1 c0+d6'v 00+d¢°8 20+d8°'C oY 6'¢C Z1/01T-11/01 S
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10+46°S €0+d9'1 10+4C ¥ €0+d1'T 0¢ Tt L/0T-9/01 0
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Z0+4dT1°9 Y0+d7C 70+d8°S v0+d1°C 81 b1 1/01- 0€/6 0

(T HWReE) | (TIHIHYE) (BX%¥) (HX¥H) (H /1)

(H/bgF) (H/bD (H/PIF) (H/bd) -8 (%)
e F1 EM M ET ZEwg e EPEHIMHET | REFTO Y2 H X0y B 1K Y2

FUEYRET | 0QAPHT | BUMHRET | 0GARHT | GYRHT| gy )

©GqARAT ©GqA®HT
EHMEYREMT 1T ¢ vE



£4.3.1-13 3AOBELSLEMUEANOLBHNEGE (Bq/g)

(BREER U RETROATEL D EHE. B HAMEEZ LTH 2)

Na-24* Br-82 K-42
OK mi&(10/1) 8.29E+04 5.55E+04 1.51E+04
FR (10/1) 8.71E+04 4.79E+04 1.39E+04
NEnt4y - Bk (9/30) 9.24E+04 5.11E+04
B2 (10/1) 6.75E+04
SK fi&(10/1) 4.33E+04 2.84E+04 7.19E+03
FR (9/31) 5.31E+04 2.63E+04 7.62E+03
FR (10/1) 4.97E+04 2.33E+04 6.90E+03
Ent4y - Bk (9/30) 5.74E+04 2.44E+04
BEEZ (10/1) 3.97E+04 1.41E+04
YK Mi%&( 10/1) 1.23E+04
FR (10/1) 1.37E+04 6.26E+03 2.25E+03

* Na-24 DfElE. 5k U=DER04mHT (10H) kL =,




HAERE : 99-10-03 13:59
MERR :  60000sec
HHE : #$0.g

B85 (OK) 99-10-01 #ER  (Har_o1-02)

Na-24 (1732.0)

lumlnr hm | i[; Ll
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1013:
100- { T T T
500 1000 1500
ENERGY (keV)
BEZ (YE) 99-10-01 #E  ¢ary)
FERL . 99-10-01 14:46
RERM: 10000sec
HEslE : #$80.1g
wmﬁz
2
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© o
© 8 § -8 o & S e 3
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- 55 2 23 7 3 ¢ =
10% g2 5 3% & 5 S 2w A
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100 uilllﬁhnh Ih M X 1,( B
1500

ENERGY (keV)

X4.3.1-1 HFEEOHVEARY bV

Na-24 (1732.0)

2000



at

&

&t

i

VFH = LOG

BEBIEANX— (F¥ 2 XRI)

1023

Hair (30000sec)

BEIEINVX— (F¥ > RWV)

K4.3.1-2 FBEOR—FHEIRT M
AR P VDOFT RNV F—EIZZDOENBZE— PV IZFHERIZCL 2D TH 5,

1023



COUNTS

COUNTS

73 (OK) 99-10-01 iFE (Urine-01_2)
HBIERRE - 99-10-03 10:51
- RIERM - 20000sec
HEE : 96ml
108 oy
] ¢
] - ]
105 ] = 3
'ga = @ 2 e g
10¢] 8 £ ga £
93 g $ 9 P
<@ M -] M M r-4
103
102—;Mﬂwl‘” ‘1.1 . _‘lu e *-“"MMM
101?
100 1] 1] L} T
500 1000 1500 2000
ENERGY (keV)
EH (OEK) 99-10-01 #E  (ouoo)
BB : 99-10-03 16:28
BEEME :  20000sec
HEE 62ml
108
] &
105 s @

: Cazg as 23 o 2
104 22 8 L5 =2 8 hd
103 S8 5 8 &4 & N 3
1 oz_;‘m“" "WW”M{ l
o JWW%M
100 | , ‘

500 1000 1500 2000
ENERGY (keV)

X4.3.1-3 RBIUBHYOH L BT bV



Memory Size: 1024 Fite Name: ...¥p32-25-1.dat Preset Time: 3600 DT(!): OFF
Acq. Node : PHA Comment : Std. P-32 25Bq 1 989.10.28 17:30 STUTTERTEN

| VFS: LT: 3600
| 0 : RT: 3600

~ P—32 STANDARD

] Curs: 173 [ 173.00 keV] 0 Cts 255 |
Base 0  FRoiNo.JEEEM Left 13 Richt 173 Gross 24538  Net 24598
Memory Size: 1024 File Name: ...¥nyo-1re.dat Preset Time: 3000 DT(X): OFF
Acq. Mode : PHA  Comment : nyo-lre 1938/11/2 12:00 3000sec RN R
VFS: 1K LT: 3000
v RT: 3000
'URINE

1 Curs: 116 [ 116.00 keV] 785 Cts 256
Iise 0 RoiNo.MEMM Left 13 Richt 173 Gross 63583  Net 63589 |

K4.3.1-4 ROR—FZEARY bV
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4.3.2° HRE~OWMEH
(1) M *Na OREEICE IS FHIIBRBDHRE

@EIDE

AFEIC BV TE, MEF “Na DEEOHIEFRICESE, BHBHIEREEDRIZBEROHER
HIHEE 2 A 7=

MR EHEE D G EIL Oak Ridge EAFZEAT (ORNL) O|MEE VIS N TVWS D L EKK
WCE%ETH D, L L. KETIE. FHEFoIIVF—IRT MU, AMKICL ZHEFoimERrR, 3
7NV o2 (BBREE) 470 OFEBORIEERBEREE. SHEICLERELNS AL L
T BAEFICAZEHFOT—FERFEHALE. COZLIZED, WO ZERABEHFETME L TiX.
HRETOREPRIEINEEEZTNS,

HEOFIEIZ. M4.3.2-1 OFET7O-XESBIN=,

OWHPHEFICLLH50FYRBOHRE

OFEHTA A MY

HtE B U7 AMRICIEE & b —#RICAH L EIRE L =,

EREBOEENE DS, EERICBIL UTIEHE» S OB EHES NS, LIPL. UF7 8
WEEALTWES KIZEVZLTWED T TRV, £ BMETRIZILEY KOHER. K. X
HEP S OHEMRC DI L LEEIND, LPLRD S, #HRESAZEE LRI A
TIREMEICRER =0, LREHEDD L TRMEZEDD I L& Uiz, B, REOES L LD EE
ITHEHE U =R 24T S oD, BIlBHREZ Bt & BRI L TED T\ b, ZORRIIERBEEICCE S
NE2FETH %o

QHFMEFDZINF—RT MV

FHEFOZXINF—RRT MV E LTI A 7 )V £ D REE X /= ANISN O — RIZ X ZER{K
ROEHEREHEAL =

COHEHERIZLD . TRINVF—2ARYT MUTEED S OEHICL > THEFEBLLTNWS, LD

3 NS MBIXERIIIRETESRWI &, £/2 A—ATEIEBAIZ L D #IL < BEEESE
BB e, BT, REZARYT MV HRREETH DD ANISN IC LB EIT—RoThh Ihirx
BWTERNVWIEDPS, BATHLDART MVEEATZZ LREHEDERDGR V., T2 TIX. OK
DPHIE L UL HEINBBEFRBETOPS 60cm DFADARY MVTRESEZZEEL, 3 ALK
HBEBORARY MVEERATSEZEE L,

HBIZHEHUEZANF AR MVEK 4.3.2-2 17T, FHZXNVF—IE 1.0 MeV TH B,

@HEHMEFITN T 2 B ORI 2
BEfE o T 2888 OB 7V Y 247 ) OIRIEE D(E) (pGy cm?) & LT, ICRP
Publication 742DEEEH L= THid. MIRD 77> bAZAWERFOY I aL—Ya iERE
FLHEIDOTHD. BEFICAIMERBE LTRIROEEEIPEVWEEI SN S,
FRHEMICNT S D(E)ER 4.3.2-3 [T Lo

@R AT N IVIZHIS U 1= SR8 D TR s &
BB D TR ) F—2RT M VHENI R IGT 28 i DB 7 )V x> 24 7= ) OIRIRE D(E)(pGy -
cm?) BRORIZL DRD =,

_ [D.(E) pE)E
[#E)E

(4-1)



LRI 5 R B AR, SHEBORIGRERTE /K2, SHBOEBIZL > THETY
TBHILILDKRDE,
T RU2HITN T SRR BRERBOFEHRZ U TIIRT,

B 6.96 (pGy-cm?)
% 9.42 (pGyrem?)
ff 9.97 (pGy-cm?)
25 9.57 (pGy-cm?)

G 2*Na OREEE B WI=FHF7 )V 2 OHE
ZEFT PV LABMERYEDICEMT D #*Na OBEEE o IZTRATEIN D,

a=l/(Vp)X(S(I))X(ZNa/ZT)X§ (4-2)

ERizBnT

a:®Na D 1g 47=DIZHERT S ¥Na OBUHEE (Bq**Na,/ g¥Na) . HLBUHFEE WS,

A BEEEHR (1.28E-5s1)

V : B{KDERE. BOMAB 77> M ADIE Y (68280 cm?®) Z{HfH

p: BAHD Na DEE (g/cm?)

S BRDIZFEEM. BOMAB 77> MADRHBEEBHOME (5690 cm?) YZ&{#H

®: ARFHEFDO 7 )NV X (cm?) ,

3,0 NMESHER O #1209 2 BERAIRINET E A 9 (0.02339 cm?)

Sye ¢ PNa OEHFMETIINT 2 ERRHER A, MEREBTERE S LT 0.534bY 2 H

E: AT MVHED g g R, BEd N T 2ifERREE) LT
Cross BIZ L 2EWEIEKEZE A LZ BOMAB 77> M ADEIEE Y (M4.3.2-4) %2ff
AL, E5I12KEAMEEBICBITZKEEELRDERMIE O L TKD =,

BEED, BRIZAF LEFEFOZ )V 2T, HREEE a (Bq**Na,/ g®Na) ZHWROATE
Hahd,

®=688x10°%xa (cm?) (4-3)
®*Na LLBEHEEIZ N T 2 P R B EIREL
B DAEIZ LD RDO SN LB T BEA 7V > 2 Y b ORI B ERBIZHIED
@-3)ABFET B LITL D Na LS EEICNT 225 ORIEEREFREEZ RDZ I LB TE S,
&b, 250G E D, X, HHEHEE « ZHVWIROATEHI NS,

D, =658x10"xa (Gy) (4-4)

ZOLI I LU TEREIh S P FREMERBERE 2 AT L R L,

#4.3.2-1 MHEFHRBHERBOE L SCERIES O LB

iR Sarov* ORNL? Ll ® IPSN** AWmEE
Gy/(Bg/g) 1.02E-4 1.45E-4 2.09E-4 6.8E-5 6.58E-5
*  Sarov FGFREWNET 2 IAFAREE RS 7 MILD :
*[FEIC L B

Sarov DEEHRBITIZ. [IH *Na OEED»SEEOEHTIEFEEIHEINT WS, ZOHE L
ICRP ¥ ADIHF MU Y AEEDE P SRDTO T FEEBHERKEEN U=, BEREIEAR
WEEZDOH 1.5 BETHD, COIDIHETZEHEBED—D& LT, BAESEDOME - HEDENI



BAETEZHETFZIRT MVDBWBEZ SN,

ORNL D#EFITIE. BAME - BECHAESERIIN T 2 M FHEEMERN DHid#Esh Ty
%, RPDMEIZ. BERBEAESRIIHTZETHD . ¥F 10em & 30cm OFHETH %, ORNL
WEEZEDHRERI2F D FHETIRIBERKIETH LI LI ARAREEL VPR DIREVEL RS T
W3,

AN KB HERIM VI ARREZDON 3 ETH DM LAY MIVPHELNTA—IDESZ &
WEBHDTHB, PTEHRAROHEAIZ. AR XDOHREIZEGDOFYHETITR L first collision
dose THBZ LizL B,

BEE 1999 £ 10 A 28, 29 H. X ERKECHREFTMHIZEET 2 9 ZOENAEMRE2BE L=,
29 HIZBEINREIHIICBE T 2ETRDOH T, 772 R IPSN (HEHHEBHEERT) DSMMEI
Lh. WEBSEIOBHICHE U THE L 2P ETREREREYE UTERFPOMEMS OFETHNMSINE,
CODEIIRBEEDHEE 2 DOAAT N,

@*Na BLUF b U D ATEOMAEEDHIE
. BHREEEH 3 AOBREDPSEL 20em® OIIEDBERERI . ZOHD *Na BLUOF M) D hxk

DEEDPHEI W=,

2Na DFEITIE Ge FBHRMHEEBENS N, 3 INV—TICLB 0 RF v I DBEMBI N, T b
Vo A RBE ORIEIZIE ICP-AES BEWS =,

ChHHRBOFME. COREED 4.3.1 ERSHBINE0,

BMRBERFD ¥Na OB EEE KD 220, WIRER AT 14.96 FFRE. EWEREREM 10 H 1
BHWLNE, BB, OKBIUSKIIHIEIKEEDIS TREREZE L2 L. BIATRIME T2
WEZTEILIZED “Na OEMt B REIN-TEEEDH 5, ZDDH. TOHKICLDHIEBE
AR £ T ARNDDH B,

ICRP DEFT IV 192 ANWCEE UL EWEREFIHICNT 2 Na £28BEELL2K 4.3.2-5 12
TS ZhIZL 2 &, EYERERLIN ICRP EFI)VD 1/2. Thbb 5 HIZEZ > =184, Bk
HEIFICAERR L2 ¥Na OHEEEIZK 8%EMNT %,

@FEFIC K 2 2H DR BDHEER R
PALEBRAEHB R D EESNEPHEFICLZBBEUTICE LD,

#£4.3.2-2 PETHBOHESE

BE LU EE (FENF) 25 DY RIEE (Gy)
0% 8.30E4 Bq/g 5.5
S 4.33E4 Bq/g 2.9
Y 1.23E4 Bq/g 0.81
() YRICEZ225D0FHBREDOHEE
DI LIz

VBAERE D v #IC L 2MBEHEET 2 20I0IE. BREEI LERFBE XU ZOEEE £E
KR U= RRIC K 2R R A DT BB ETH 5, RIE. FIFLHE L TL DR 2 £ D
TW%, ZOBRIBERMEEIZCBMINDITFETH %o

RREATIR, ATH TR FREOHEE L2 A ICO BREALOEMIGEDE=SY ) v /5 —
PESEIL Yy BHRBOUEMEEZUTOLIITHRE L 20

2B, FFEOFIEIZ. K4.3.2-1 OFET7O-KDOb)ESEI N0,

@lcm BEYBOPHETNy B

JCO BUtELI T 9 H 30 H 20 45 SEHEMI W -ERBEEE =2V > VOERICINIE 1em
BUBOPHT vy BOIIBELZ 9 :1 THS (EK 11 £ 12 A 22 BAREENTTERFHENREAR
MABROWTER 1) o 3 ZOWIELLEED lom HEYUBDHE LTI DERZAV., vIREERHE



L7zo

@lcm FEUED SRIGEE~DHE

ICRP Publication 51 {Zid. HEFMFIINTZEM I N ZLEDD 1om REYBRERE D
P hTn? (K4.3.2-6) o CNEDELFIHTRAREFMEFIRINF—IRT ML ERPS,
BAIHEFI VT 247D 0 lom BEYEBREFREE RDE. ZHIZ. ¥Na poffEIn T
TNVEVRERTDHILICIDRMEEEOPEETFICN TS lom HEYEZRD. COMED 1/9 2y
T % 1lem MEBYUEB L L,

YHRIINT S 1om REUED SRR E~NOHBEIL. LTOFIETIT> =,

1)ICRP Publication 51 [ZIZHM y 7NV T 2472 D D 1em BB UBEERE 2DEHI TN
%o YHIINTZ 1om MBUBDERZ ZDETRTZZEICLD YBROINV T 22KD B,

)25 LTESNE Y D7)V I ICRP Publication 74 OBy I NV XY= Dh—
THERBMVEEL., yBRA—<ERD S,

3)Z Dy #EH—<IT Publication 74 OBAL y A —< 47 b OIRIGRERERE WEE L. SHEE
DORIEEREZRD, S50, FHEBOEBIZL > THETY T LICLD. 23T 3 IRING &
RO B, ’

B, FEBEICYED yEOTRIVF—% 2MeV ERE L. IMeV DIFA. vIEERITHN 3%
K< %,

EDBEICL D, v#HREDESZZROAPEH TNz

Dy =103x10* xa Gy (4-5)
@y RO ERR
b AREFECL > THEIN Yy BICL2BEZHNFHEE L L HITRRITE LOHT=,

#4.3.2-3 WMFBITyRIEIZLHOFEYRINBBOHERER (Gy)

BE REF ¥ R
O 5.5 8.5
SI% 2.9 4.5
YK 0.81 1.3

72 3. IAEA Technical Report Series No. 211'21Z1%, EEFBHDBRE D 2 WIIKFRR FEE0S 25U
FRFHBOLD S y @A —~ /it Fh — < LOEBRERARDZ Y 5 7 PRIV THE, ThiZL 3
&y MBI TETRED 2 FRE RS, LROEIDMNW0%E < RD. TI TR, BaMEtEICED
SXEMEL D & EBOBHIRBTORHET —Y DA EZEHRL =,

(HEFN Yy BHLEE (GyEq) OHE

DU NEKBEEB L CLREERSGITICET RBIEE T, V U NROELH 20 IEREKREORE
HEZERE T 2EW R y LR E (GyEq) RO LN TS, ZN5DEE DHED =8, RBE
DHELZDEIZDWTERGERII L 2EYENy RHELUREZAE L, ZORBR2ZTOR. MUK
4.3.2-7 IZm U,



#£4.3.2-4 EVENYyHRHELYEE (GyEq) DHXERR

RBE
BH 1.0 1.2 1.4 1.7 20 25 3.0 3.5 4.0
O 14.0 151 162 17.8 195 222 249 277 304
S 73 1.9 84 93 102 11.6 13.0 144 15.8
Y IS 2.1 22 24 2.6 29 33 3.7 4.1 4.5

723, ICRP Publication 58! ZIFMEEKIZED RBE ICETA3EYWEROERIZT L HOLN TN B,
Zhick b1 MeV 255 MeV OHIMEFD RBE Id. 28 :2.8~3.7. BIEE :2~3.0. & IMHHLE :
2.6 TH5o

(e)RAFCRE L=zl (BLF. MRENERN) OREOHE
BAIERS CHIZ L ORIZEORREENZE L\, 2 Tld, RBHEICHTE Uiz 5 ORI &

ZHERE LT,

OFHEFIC X 2RI E R R &

PETFICLZREOMRMBEHEE T2 A K. WS - O RNREE2HET 2 FELELTH S,
=7 U, BiHORM4-1)DHD DE)E LT, ORNL DIREBZITFLEH S N T 2 MR ORI
BiRE (K 4.3.2-8) 2FHA LR,

ESHEORER. MRIFN KR E O YRINARE D, 252 2ROAPE I =,

Dy, =124x10" xa Gy (4-6)

H(4-4)DEHIH L DB S FMFIC K 2B EEFRBIX S EYEEON 1.9 S k3 2
EDREI NIz,

@y #RIT X B RRTF T B AR &

YRR KD REOMERIL. 70um RBEUELBEMIICFELOVERELEZ, 70um HEYEIE. ICRP
Publication 74 OB A—< L= DD 70um HEYE OIZFIRO Y BN —<E2ETIILITLDRD
7o

PLEX D, SRFNTE RGO FERIRE D, 25 2 2 ROADPEHI N,

Dy, = 126x10™ xa Gy (4-7)

A(4-5)DEBIRE DHBD S, ¥ ROMFNHLZERBIZ S EIFREBOKN 1.2 225 T LR
ENize Tlzo N(4-6)DEHE L LB S, ¥ & i+ & ORIEN T RZEHBEIITEFEF LN L
BRE iz,

OFRIRN T BZ FE#R B DHEERE R
BLEIR A2 753K K o THEE & M7= RRIFN T B2 O PR B2 RRIZE L 7z

#4.3.2-5 PHFBITyRICIIBBRNAEMOFHBRBOHEELER (Gy)

BH AT ¥ %
O 10.3 10.4
SK 5.4 5.4
YK 1.5 1.5




@FFTF T B IR B DR —

U EICHBAR = DISEHNBRBETH 5. ORDHHIIEBEEREIC L >TW =IO EEOHRE
HIPR O RAEY—TH oL HERIN 5,

AFETlE. MIRD 77 > b AR BEOMEICE X ¥, BEHEHHE AR 05 2 DL Bk & H»
H—AEICHHENER, 770 PARBEICEDLISIZART T 202V AAMIDAEERBLTCEY T
AnvnEceyIal—yarlE (M4.3.2-9)

ZORER. WP S 60cm BN T >TWERE, BT LOHEESEITH LM ES 110cm~
120cm HEDRGREDO 7NV ADBBOHEL. FHINVZ 202 FLirb e BREN=. D
Eh., OKDZOEXDRIFENEEEIL. FHET. ¥HREDE T 40Gy BEHIE U281
LW %o

(NKBZLORBOHERE

3 NDOREEBDS BY KL, RiAD» 5 ORI HBIT W HIE 22 e EIh S, YKIC
BIL. CCETIIHARTELFEICLD IS - T L OIRBIRBEZHEE L 2o ZOMREUATICR
ERS

#£4.32-6 WE-HABIroRpHE (YK

figzs - A FEF (Gy) y % (Gy) v &%/ T

HRER 1.50 1.52 1.01

i 0.59 1.13 1.92

fEhE 0.79 1.33 1.68

it 0.84 1.34 1.59

= 1.14 1.41 1.23

i 1.16 1.44 1.25

FrF Bk 0.94 1.36 1.45

Bl 1.06 1.16 1.09

FRAR IR 1.28 1.58 1.23

EX=0,-4 | 0.97 1.33 1.37

BRHE 0.62 1.20 1.94

T b R 0.78 1.25 1.59

S H T 0.81 L1260 156
RO [T 7 1.53 1.54 1.01

FRIFON T B HAR. RUZNITEWIESR TH L EMR. BREF TRy REPEFICI2BREFS D
ZIERETH o THITH L, BICBIR L=HB-OREREES OB Tl y MOFS5OA b L
2TW5, RIRE DIEEADA RS, PMFE vy ROREFSONTREBWHRICL PRV ERS
TWBZ PRI TNV,

(gIMCNP-A4B ICX BT RXIWVF—ZART MV

IR A 2 VB L D BIEHPOD 5 255em BN 2SO, EXFA)N DI —RK MCNP-4B 12X
BZIRNVF—ZARYT MVOFTERRBREINE. ZOMETHIEL LELHEINDZYKIZDE D
DAY MVIZHDLBEREE L,

REXNEXINVF—ZAXT MVEK 4.3.2-10 [TRT, BXIZIE ANISN 2—RiZkB 27 b
WHRLE BB, ThEDZAARY ML, EX 10cm. HBE 0.5 g/cm’® DEED 7 ) — M EiES
LEHMEFOTINF =T MV TH S, MCNP-4B IZL DAY MVOHPEZ RNV F—RD %
MPIRDELEATND, BHL, R KHEEDPLOHIEBOFEZPRIEAT WS EOTHSS &
HEIh %,

INFETICHBREFECLDYKORUGFEZEFE L 2 A, FMF 10.53 Gy. 7 # :0.83 Gy
LD, BiRdD ANISN O2— RIZEDBMEDR 65% & Tro7= —fikimE LT, ANISN 2— R &b
MCNP-4B 22— RO F DBHRIRIK KR O IRA A D KA 2R ZF 2 ICRER TELZD T, Bo5NERRY
MVODEHEBEIZEFEESEWERBDNS . LPL. ABICBIT2HREHEEFETITREEI» S5DE 2



MENFLELTVWBZ LS, #HRELUTES W ERBHEEMEORAKRERENEIL MCNP-4B D5 1S
HFLHENEIZE XY MCNP-4B D EHRZHA TN SHEBYREREZRVWEE L 5N %,

(h) 5B ORI FE

SEIOHEHRDOHIT OFEE, MEOEGRLIFREFLyMEPBELTWEZ & BLUKRES
BREY—THoiZ &THB, O DBSRDOBEFEDHRRBAICKEL NS HDLEDNS, L
PULEHNL, BAFMICEA SN MR OMBEEFTEP SRONSERINT NI EHDOTFIHRE
THD, £z, PEFLyROFFONRICET ZEENRERE S A TR,

HREEZ ZTEE T — 5 OFMRAT. R AR OBURIRG OFF MR AN . REEDMEEICT &
LT RERRESE KT 2SR I 2L —Y a3y, BAEREBICLZBEOEIFICLD.,
WIEMBOHME I SICHLPICTZ2LEDH %,

BE R (55 4.3.2 i)

1) Y. Feng, et al: ORNL/TM-12028, 1993.
2) ICRP: ICRP Publication 74. Ann. ICRP, 26(3/4), p.184-p.198, 1996.
3) W.G. Cross: Health Physics, 41, 105-121, 1981.
4) G.S.Hurst R.H. Ritchie and L.C.Emerson, Health Phys.,2, 121-133, 1959.
5) ibid to 1), p.41. -
6) IAEA: Technical Report Series No.211,p.142, 1982.
7) ibid to 1), p.46.
8) MILFER]: HEMES, 27, 1347, 1968.
9) ICRP: ICRP Publication 23, p.34, p.314, 1975.
10) ICRP: ICRP Publication 30 Part 2, Ann. ICRP, 4(3/4), p.3, 1980.
11) ICRP: ICRP Publication 51, Ann. ICRP, 17(2/3), p.36, 1980.
12) ibid to 11), p.17.
13) ibid to 2), p.159.
14) ibid to 2), p.160-p.174.
15) ibid to 6), p.41.
16) ICRP: ICRP Publication 58, Ann. ICRP, 20(4), p.11, 1989.
17) ibid to 1), p.43.
18) ibid to 2), p.179.
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FEF AT MV ) ) AR K B FiE FHiErESR
(ANISN 21— k)

(BOMAB phantom)

AR NVIIGD R ES &
MRERH (Gy,/ cm?)

© 27 NV IGTEIERE R

QUNENOEJiiili- P 4% - la
+ NfARH Na oD 75 M [ 1%
- & 5 D BRI R AR 1 B
- Na-24 HEEH

AFFEFI LT R
xF
4Rk Na-24 i

%ﬁNaNﬁﬁ%%é%b@ﬁ%@Mﬁﬁ&ﬂ%&

%%@?ﬁ%ﬂﬁi&gﬁﬁ

%‘“%ﬁ%@ﬁi

(b) ¥R L BMBEBMARHOFRE 70X

HaE{RE (ICRP51)

BMEFHTO lom G EYE mEFZARYT bV
) (ANISN I— K)

2R MIVHIED lem $FELE ‘ ' lem B4 ED

HLERE (Sv,/cm?) i Y&/ HEFOL
AFFMFEATIVZVZ H ‘ } YHRBATZ VY ZAHEDD lem
DDy lem SR YE i BE L ERERE (ICRP 74)

YEBEM VIV ZAHEDOD
H—<HRERE (ICRP 74)

—

y#E7)VT> R (ecm2)

¢ ) YREMIH —< H = b DIEERIN

Bh—~
4 HRIBERE (ICRP74)
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= %E&%ﬁ@ﬁi -
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4.3.2-1 HEMERHBOFHE DX



E- ¢ (E) (Arbitrary)

Absorbed dose (pGy*cm”2)

l LI

. I

i l]l 1 m ” L
|

e

1.E-09 1.E-08 1.E-07 1.E-06 1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02
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B3 :
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Phys. Med. Bio. 28(3), 215-221: 1983.
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A2 SRR 27(10), 1347-1353: 1968.
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