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Preface
Twenty years have passed since the Chernobyl NPP accident occurred in April, 1986. As a

specialist on nuclear engineering, | have been studying on this accident these 20 years because it
was our first experience indicating what would actually occur as a result of a large-scale nuclear
power plant accident. At the early stage of my involvement, | thought that the Chernobyl accident
could become clear by investigating what causes triggered it, how much radioactivities were
released, how much radiation the people received and what kind of health consequences could be.
Ten years after, | strongly realized that the nature of the Chernobyl disaster could not be
understood by such scientific approaches. Sciences do not have an effective methodology to deal
with human factors such as angers and grieves, which constitute the most important part of
Chernobyl sufferers.

For the coming 20th anniversary of Chernobyl, | considered to start up a new project to
summarize viewpoints of various people who have been involved in Chernobyl in their own
ways: scientists, journalists, NGO activists, sufferers etc. | thought new images of Chernobyl
could be constructed through combining different viewpoints. Fortunately our new project
succeeded in a research-grant from the Toyota Foundation (November 2004 — October 2006: 7
million yen).

This report contains the results of our collaboration works during these two years. Various
authors wrote articles about their own experiences, which made this report to be a unique one
among lots of materials about Chernobyl. We wish this report will be useful to young people who
do not know about Chernobyl as well as to old generation who want to reconsider Chernobyl. As
the tem leader, |1 would like to greatly appreciate collaboration members as well as other authors
of articles and the people who helped us, including stuff of the Toyota Foundation.

Imanaka T.
August, 2007
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IMANAKA Tetsuji (leader)
HIROKAWA Ryuichi
SUGENOYA Akira
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(Cs137 {5¥%x 555kBg/m” LL | 17 #1[X) OFERS, INE V9 ARNBEL THRI/NE ki 2 U
—UREIAEFOLRERMIKICE ST HEDLNTIR) THAD, 61T (A I/ L—T7Th
%) AN, BT L UL 175kBa/m? &k 2 5 ik b & TV B,

TAYMEEXY a 7MERKIBEYE 17 M2 5 EELRMEREREOMX ) A 7 1%, 1981~

1985 4E1% 0.9 Th - 7= DAY, 1987~19894E(C 1.6 I L L. ZD#% (1990~2003 4E) 1Z1% 1.0 F
BoTND, ELITHEATNS, DEVFERY A7 BREWEER, ZHEE. WEERL L OES
REEETH D, N5 DOEETEMEIERE BRI TH O . Z OFAETERNT BB g
MRELFLETL2HDOTHL, UEDEIIT, XRINV—=2DOPTF =L/ TAVIZE-oTRERDTG
Guze O T T M TIR, BB R MRS SR AR O HE NS 3 4E[#] (1987-1989) FE& b7z,
B OREEME L, (%R LUz <HEMERZR L TEBY ., (70— MG ik C
DFEEHRENTIRBO LR, AARTORBHEORED L IIZ, bLb, XTI L—vTHLF /b
)T A VEENPD 4, BFELSTOLDEREFEREEDOREZIL L ORI, 15 & IE5 Y
HUts COBE DEWIBEE TE R THA D,

4. RFEARBLIVECHEELZEICET LATRR

INETOEL ORI RLTWD K5I, F=/ 74 Y FHIZ L > TR S B e
WK BHIRIZ L - T, EROMKHINEDZZIRE BB L TV 5 (U.Enuceesa, 1991, M. IMumuHckas,
C.dpi6unckuit, 1992, G.Lazjuk et al,1995), & OB N THRIC L I RERENE LTS EE
ADNDN, Fxv/) T4 VEBEHLTEO L) Z2fEIEER S h T, R TIESH 528,
ZD KD ROV TRARMEE RMER BT O ER RE KICBLETE D, MIEITIE. F=
v T A EHET & R ONWT, XU E & BRE ORI T 2 R A RS R T — 25
BohTnD,

4—1. OV
20 AR T 2PERRIL. XTI NL— U REROFEEBB LM T E O L KREFLH (100%
LIN) OFT, 198741 HIZ 25fFLW9) BRbE—7BROLNTND, 2025, TAVINT
DOBREED 1000 AM Y 36K Thole, ZDXIRF T ALK, Wiff S 5% 2-3 1%
HWzsb0oThHs (£3) .
3. 1987 F 1 BICEENF VU EROMIE S

$ARE (1000 A L) 95%

s 1987 % 1 A 1981-1989 4 0 £ O/E EFEXMHE
RF— AR 25 1.0 31 13.9 2.2 15 | 3.2
=AY 3.6 1.1 8 2.6 3.1 14 | 6.2
27N 3.1 1.1 6 2.2 2.8 1.0 | 6.0
N YA 2.7 1.1 6 2.6 23 | 09 | 51
YAl 2.2 1.0 4 1.8 21 | 06 | 57
=2l N R 1.7 0.9 3 1.6 19 | 02 | 46
XY g 7 1.2 0.9 2 1.5 1.3 | 02 | 49
T LA MM 1.0 0.8 2 1.8 11 | 01 | 4.0

0= 2 U eSS, E- & U EHIFHE
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BEOLEN 2 Z O — 7 OJRIFIZ DV \“C@BV":(F Jlastok u jip., 2002, G.Lazjuk et al, 2003)(Z &L »
Wb DAE IR OE VY, HAERTZE, S HICBEFERIZHIT B0 E W o 7 ZERITE IO JR
ﬁfﬁ@w:&ﬁ%éﬂfwéo_®%%_owfw&<®%%®%\N?w~v&§’ﬂ¢é%
I OBR R EIRIC & b7 5 LB T~ DR BN —DOFRKNTH D LR LN, ZOfbH
X, URSHBRIZE - & b IR L T2 0 90 ARICHAE L v D) FEA AR A
W OIMFEEEDIBR & — T 2D & 7 LIEWR ORI AG . \FILIELEYRIEL AT O IV A < O ikt
PRIBSE PRI & B L~ Vi R O — 2, IZ K-> TR ST D,

4—2. BENEBAREEZLILLGSEBRRICEATIRE

YR BE DR & 72 2RO O E DI, HEYaERE (SCA) BdHbH, £ LT SCA i,
BOAFEHIIN CORAER (5 /R SCA) & bo Ll TOZRER (it SCA) 1"b 5, T/
7R SCA & il SCA L DEIRBAL ZFIRD Z Lic L » T, 7o & 2T AR & VW o fn . ARPEE
K23 72 b EME L2 Hlrcx 5,

NRT = VBB RMEREFRFTICB WX, Fov /) 74 ) Filgal & Fiick 5, 155
s & e R T DT/ R SCA L ARGENE SCA DEELRICBE T 2T LA/ T> T\ D, ZZTlik, T/
— A R ERREE Z AR D 1979~1998 DT — X # -, SCAIZL D & F S E A Ytalliimo
THEE B, BT 200 FESRAE SN2, T b T A U EMHIN 72 FHRET, FHEN 137 Fhk
Thd, RARLIZE DT, THY i & e FRHIIZ 351 27 7 R SCA & it SCA DEIGIEX, F
=)V 7 A Y FHETNI W HIE SRR A B 2RE TR (t=0.9, P=0.58) .

1987-1998 4EIZB W T, Y MREIRDT /R SCA Lt SCA OREMRIX, (HleHiks T2 U —
v MU E HIZT AR SCAHEIN L TWAH 2, THYHIECORIMA L v K& o7z (89%x%) 68%.
t=2.99, P=0.99) .

R4 AIL—VDERBHRRRICETIBENRBEREEDSILT /REBRHRIEDESE

£ TRgTRES L, IS5 i, At
F/R | s it F/R | Ak 5t
1979-1986 11(61%) 7 18 28(52%) 26 54 72
1987-1998 24(89%) 3 27 75(68%) 35 110 137
1979-1998 35 10 45 103 61 164 209
DEDX ST, XYIRFHERESMNE L SN TWDEN, T /R SCA OEIGRHEIML>oH 5

EWV) THE TORERRIT, BIRAIEIIS L TERFEPMEH LTS Z L ERLTEDY,

27

TH I BETG Y IR IC B W CTHEE CTh D,

VAP STV N AEE7 T — 2 1%, BILE Tekeichi B0k > THREEEFTDO LR — MTEELL
RLTHD,
Xk

1. Enmceesa W.M. IluroreHernyeckue

3¢ eKTsI,

Ha0II01aeMbIe

Y PpPasHbIX KOHTHUHTCHTOB JIMUII,

noctpamaBimx ot aBapuu Ha YepHoOsuibckoit ADC// ABroped.auc. kana.Men Hayk. -Mocksa, 1991.-24 c.
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FV /T RAESHOBEHRRIRIC KD
DNA RIEEHINRAZEZIFIZE UM ERBRENSR

REDDH
AEENKFELF
(FCsIC

F b ) TA VFERFHIREOFRBEO T Ebh, DEVENFT =V T A U HEH TR L7
BTN (BFE) L CTAENTTFE b bOBREERN L, TR LEE b B RN E
WO EEZHRED D2 TEHETH D, LD ELTHADORET, BoOgRRIICEL > T,
AT O BRI & B B LSRR BARR I R0 5 THEIRAEEE) 7o, S HIC%R (B F) %o
B L7 AT —Y (a1, W, K7, BIE) ORI E2EELMbo72b 0RO THRR T
< %,

TFHRYIRIC K DA IR A2, B ERTIT T CICIEA SN TV DA, B N CIEREICHMIC
IR STV, HURBREEEFIERTIC L DA R - RGO FURHIEE OFHOMAETIZ, ZAETO
&2 A VEFHIREE O T HA~DOBEBHEEIIRHEN TEB 5T, DNA LV TOBRHITC, £
K7 B BE 3 2 BR IR i AL . JsE C O Pt 7e EARE S LTV D D 2 L5 7R
Db ET, BHBRICE DB Y A7 T, & hDO A TR & 1B IHEZIRTHREO BRI A
RERR L |~ U RABIBTICEB T DR RERER OB FERT — X IS TThIL TV 2 O BNBLIR
ThbH? , IRE B ITRRDERERMETD, A XDORESBRPIFEH L LT, F=L /)T A
JFFE ST K D R ORI B R IX, SR OB ROBEN Y A 73 HiE 5 2 5 L CTHHEE
Th b,

ZITE, F s T AV RFEEIC X DREHRBIEEF IOV T FRIC DNA SE RS D 288K
BRAEL L2 2N E TORERSE 2T 5,

Mt E ] BEDIBRE LTOD DNA R1BED!

FEGRRICBR & 97, 22 RJFUC X kAR EFRIC WL, L LT Z AW 2003 W & 72
Do LVBENREL, RIS EMERHTE, FEFBOEEVEERILTEL VAT ANRD L
no, & N7 AETEADT R/ BEESZ 2— KL T D EET O HRZBRERR T, HH-0
NN 105~106 DA —F —Th 5, ZIHDBIBT DR RAFFIE L L CRFIRIEEO M
BRAL D ETIUR, ROV T ARREIT Y | BLIEITRA FTREZR IR D 7o A O BRAE
T, MAERRR] 215252 LI13E LY,

b NGk IR EMO S ) DOFIIE, BB EOMIERS (KIEEHAL) 2EEEE A > T
EINTWDESNRZHE Y & ORERBISEBIRI 28 () BALD 2 ERMHTND,
INHDIEEA LR, HEOEKRERE bV Ea— REETHD, £ LT, DX 9 eKIERS
OHFIZIE, MOVARIRERREZRTEMN NS D Z RO TE T, TNHOEMEREE LTH
WHLZ LR RoNTHDOY TN TERFEOZE AT 52 LA AL LN TVDS, B M TR
A A2 (hypervariable) R =47 7 A ht~A 7 %77 F T, v ATiL Expanded Simple
Tandem Repeat (ESTRICDVNT, & DRI A FEIE & U712 U Ok RV B, ZivE
TIZHRE SN TN D,
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E FNOBAZEI =Y T T A NI, KEBEMA10~1 0 0L, A EKRORE ST E
TC, ZLFREKRDOT v XA TEFICH D, H—EA N TOfE % OB OESNL, AV BEENE
FZH2HOOLT L HFE— TRV, JEMORIT 1 T EE Wb Tn5, HREIRZE BRI D
720 101~102 T, ZOEWERERRK IO TRE I NS, ZhiL, éﬁﬁ%&%ﬁ@f
Bl o AN A NTRERRERNPE D T2 LB Z DN TEY | Al CIIE s A I
T, E72MAE T DNA #HHED X Y » 7 #H (slippage) OAEARZ X _iof%%ﬁﬂﬂibé
LInTnsg,

—Ji. B bO~A 7 vHT T4 ME, KEEMS 1 OEEL T T, £2FI1X1 0 0ELLTF OEEA A
%<, 7 AERICOTE > THIET 5, EMOEIZ1 0 HU EE Wbl T\, HIRZERA FRITE
MIZE>TELSERH DM, HZY 102~104 DA —F—Th 5, DNABEHREEDO R Y v 71
BUZ L > TRIRERNBAELD LEZ LTV, b N CIEREH RO FER S EEE R SR D FEAE 1 v ¢ 52
REFENPENZ E0HEINTE Y, TR & R AT T & 5 F TOAMR A
DA AR AT DI E COZN LD 2N EREBR L TND LB LTINS I,

~UAD ESTR X, H#lixt bOI=%7 74 MBI LIRS Z G T AL & L CRE SN0,
PARBALAY 5~ 6 Mk L4 < | B—JELN TOl % O AEBNLOFINC AN Y == g LRRNR ED
%Eﬁﬂﬁ%ﬂﬂ%é’kbﬁx =TI/ MEEKMNEND L OIZ/ o729, DNABHREO R Y
v THESOARERZ XN L s TERERNEL D LB LN TN D,

E%@%ﬂﬁm@mﬁﬁ%%%%f 3. 2=V T TS he~A 70T T T A NOREIRE BRI E
KR L, S =794 hoEFR~A7a% 7714 K b2 %wﬁ®mﬁﬁm%$# Wz
EDRBEIN TS Y, b MAFEMIIC OV T, B/ —~ GERIEE) OIEFEOT-OIZELONK
RN 22 BB PR SN T TOI =T 71 15 %wﬂ#%ﬁ«t#%zﬁiéﬂ
TWAHN, BE%EOERERLZOEMIBEIN TRV, b N~ 7 a7 T4 N2E
SRERIZOWVE, RO BB CORBEHS T2,

<7 AT M~ 7 A~OBRH T EH 0 ESTR 22828 BRNHEIIRAE L CTHIINT 5 Z & 2Niis
SNTND D8, BEINTMEDTZ D OZRERFEFFRIL, FBEICH W ESTR FEA70 DNA £ 0
b DD IR O EHEOIER) & 72> TEARBHEINT 2L = U CRRERNPFRIND L B2 - HAI1HE
ESNDIFHERELID L 2HIEELEN Y, ZDZ &b, ESTR BN SR OB OFER) 72D Tl
72 R X o THIRRNIZ 7 ) DO RZEN RSB DM SO R5 & Sh, 07
DIZ ESTR OZEIRIEFARDINT 5 &0 5 MR A N = X ANRZZ LTV D, ORI ER
m%éhfkgﬁ LSHOMETH D, T, KRR IS T 2 B BRSSO m ORI DU

BUHERFEENL DGR R AL U, THE TIZ= 7 A TITOI T X 7okt 2 78 00 F2 Bk
ﬁ%kﬂb< ESTR IO\ T B RGO i Che b @ &V D EERFER 9L | 0 L AL
AT RE AN O J7 23 B 10 Ly 5 | B 7p 2 FERGE RS Z O DORIDOBIZE 7 L — T b liE ST
ol

FIIV/TAUBRMEROFEELHBDRE

FN S 1 0F%D 1996 412, Dubrova HI1% [RTL— T OIFYEHERO I =7 7 4 FERE
BARIIRIRRED 25, F7-. HE D Cs137 R L~V EAEITHBE L THIMLTW5, | SHEL
MEEREAUNFRIZ K o TR R OZERE RN T 5 2 L 29O i L7z, | & LCIER %4
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iz 1, FEEZT, HENRE ERE T a—T7 2B L, [Cs137 12X DK « (R G EHIRIR R
FABE U TORARE R BRI T 5, ) & LT FH—Ofm 2 iR 2W|E NSz 12, LinL,
INHOWETIIHBHE L LTEEO =D ZARFHELE AN TN Z R ERH S 19, 20
%, U7 T4 T OGEMERT, FIOANIZRE ) Lo Rad s U, SiRlcs %
K Lo &6 2 g & 9 2 AE T oI, stRBEORMBERITMR Sz, £/, 8 DO HHEHEGR
M7 m—7%HWT, ZRERORBIHRR, SCBHROBIOMEHT 1TV THER L7238 K OBEE T

(?) TIE L6 EOMFMNTHERIMATRD T2, BB TITZRE R OENINITRRD bz ) o
ool LW, (1)

Dubrova HIidE 7z, B IRTF U R EERGEMER. ~Y v 7 sk b O B GeikwiR c 15 Y
L7 F IR OEROFHETH, AL 82O =774 FMfEEHRE Ve —72HN T, F=
VT A OIGGRHE R L RIERIC, BURRE C OISR BB A WA LT g 19.16, (K1)

Ll ALK I=H7I74 bEfRIEE Lok MEREMORETYH, AilOE I / —~ DIRED
7o OIZ MDA 2 2 F T2 BE O T OMAE O, £z, D7 NV—TIZXDIRNE - RIFFOHLE
FAD 18190 RO F =)V ) T A Y FSLIREEAEEE OFRA TIE 20.20.20 ZEIRANEERDFE R
HIMIMH SN TE LT, ZUHOEWVMIIZED L OROPBERICL>TWD, AREREINEZ
®7- Dubrova b OFAEIL, WT N HIGRMEROFAETH Y . HRHFERZGICHEZIT> TV
HOIFZNETDEZAWELDTN—T DR T D, HYMERITEMEDEIREREDOERNII DD OB
RS2 B, ERLEERREEE SRR IR S OSSR EROR b - IR 1 B9 &
VFEWMNZEBDNE LV, (FRIEROLGAEIT. AR OIR N AT — Y OB OHGET T
TR, ZH () #uLEnizEs L aRefoggtns,

b FOWIREMICBNT, I=%T7 T4 MERERAFRE L LU TSRO AMIAR~DRE L€
=2 =L IO LV INEDORRL, T AD y AR T ESTR (AN “~ 7 2D I=%7F
TA REMENTW) ORRERENHEEIZHEMT S L0 ) EBRERPERZH 7209, ZDH%,
~UADESTR L& FDOI=HT T A FTiE M EOBENHOERERERD A=A L1725
CENEMEND LT o7m 0T LITRIR DO LB TH D, HERRICE D~ A ESTR DZE5RZ 1
BRI, BRI K o THIENISERAI AR L EEZ RO DM L DOEENE LR THAH I L)
BT, E b =T 74 FOBFAICHILE LA D =X ABRMHN TV D ATREMIEH D, L,
GERBHIERR D A T = X LNWE TIE 2L 52E2 L ~UVADESTRA#ZDEEL FOI =T
TAMDETNELTHTUIDDHZ LIEXTERY, =771 MNERERLZ v MUREMIZEBIT S
R BE =2 U 7 OREL L TR AWV 72DI12id, BRI X DR ERFERK] O A D
=X LD RO D,

EHIBFERSEDF EELLHDRE

FHABEERFEDO T EHTHIZOWVWTE I =T T A F 2020208 <A a7 T A | 22,29
EAVEHAERRESNTODEN, ZRETOLEZA WIS THEEREE | TR Sh TR,
(F1. 2)

AR & 72 o T PR HH OPNR T, 15 YT R 0 13 (2 <38 AUN) @
KN - (RAMEIRTH D | (BRI ARIC &L - T2 NOBIREIC 720 IEL2E 85D, (HL,
ATFTEZHHREDOERNBBEOLNTEY , AFTEHES NBHEBHREDOTS) OHADZ LRI
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ENETHD,) BHEEFENL ST 0D, ZHE TITHE STV D DIFHL O F Bl o
HDIENT T %, FHEEL LTI, #OREERNICEE LA Eb 2T s b o, [ CENOIEF
PHEROFE R EZ AN TV HEORH 5,

T A h =7 OIEFEE OFHAE TIL, Dubrova b 235 RMEROFEICHNVZO LR L 8 >D I =%7F
T A~ ORGEEAE N T 0 — T 2RI U, PR O SR ARSI NG < (Fy X133,
95%EHEX[H 1 0. 80— 2.20) | HFiT 0. 2Sv LA LHIEHECTRdno 7o (> XH:3.00, 95% {EHHX
fi1:0.97-9.30) 23, FFHICHE TIEler o7z 2,

V7 T A T OIEER OFAE TIL, HIREETOIREROHEINITFRD 5TV 727N, Dubrova b &
LD 5 DO HAEIEHR 7 7 — 7T OV TG L, X7 b— 3 OyG YLl E R D 225828 B
<4%%i U7 T A FOHGYHIE R ORI OIEPIRRTIRRE) DIRERR (3.72%) L HA~T
BN EERE LTS, ZhiE, ARMICKZED R WEETO, 75k & 75 Yk o R o

e & L CHEIBREGEN 20,

E hO~vA78Y T T4 MERBEICLEREIL. =774 POV BHLWRATH S, 87
NNV LT TA~—F M0, FBEETH~A 70t T T4 NEMEET DNA 8% PCR & CTHIIE
LT, V=R T A4 v I T7F T4 — (RATLES ?) TVA 27 0¥ T T4 MODE I DENERIT
T HHEIE, RAEEREETITO) 2N TE 5, £ DNAD 1EEOREZOEWHHBITE S
e, =TI FOLHICEXRIKEI TR S ORI DN REJIRER L LTRINT 2 L0 I
DWW EWIRER D 5,

L LREBRD L DT, A 78t T7 I 4 hOHRERERRII=HTI74 IV IHIZ LR,
RONTANEOERZFET DIHIoo T, RE - oIE, BIREETL~vA 70 ¥T T A MEMDOE
IR0 L, SCERAYIT ELESE Y B ARZRZE BB DN 7 2 B 2 B TN, J2RE RO L R 21T - 7=,
NI N — T OFEBILHEENLEFE DOFEET, 4 OO Y YR~ A 7 ayT T A ML 25,
PRRRE (SCBMIR D7) DZEIRZEFAR (2.9X107%) 23 IEHEIR AT IRAE (2. 1X107°) (TR TE 27208
HERIICHE B T o2 2,

~ A7t T T A NERER O IO ATAINLRIZ I T D BURR RS YT B3 2 SERERY 722 SR
THE, EFEFHEEEAT. v U ATORKNERS, HEOWEREXDR 22 v MUIRERITO
AR & O R BT D,

FIV )T UDBRITOE FMSNOEYDRE

b RS DEYIZHONT Y, DNA KRS Z 51 & Lok AR B O A DY, 15Y D / 2
LETHEINTND,

VX A (barn swallow) Tk, 25D~ A 7 a¥7 7 A MEM (BIRZERAETE: 0.5-3.5%) & FFIEIC
LIZFAENHRE SN TND, ZOY NIV NTWELUFEOT 7V 7 THA L, FiTkD EEINZEE
STRTHREEVETZILTND, 19914 E 1996 FEI, U7 T4 T A % U T TH TR
1Thiv, 2N DZEIRERBIX, 77 T A F OIFEYHIE DR T ;20 L7V S A D TFEK] Tl 7.2%
(A L7245 188) T, <HBEED Y 7 7 A F(8.8%, Wit /mEi131) &4 %V 7(2.0%, 785k
354 2002) DIETEYHBRICEAED 2 LoV R A D [Ffk | OZERERRID @ oTz 29,

ETIE, FU M8lE HoRONEBRHUICHR UEEZ ST SO 7 V—12000, Fov /)74
JFEUT < O ENE Y I(Cs137 15 Y B 900CY/kmIZ #7126 D & gIRHE, 30km ' — A D[RE D 1=
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B(<1CI/km)ICHEWZ b O 2R BEE S UCTHEE LEERAHRE S TWD, TRFNICHZERK L
TCE7e TR OFERZIHE L, [F US04 F FZRBIESER O CHE: L7z W2 b DNA %l
HLT, 130~A4270%T7 T4 MNEMIZOWTHTHRTZEZ A, 1EMHTZ Y OFEIREE BT, Pk
BT 6.63 X 103 (95%(E X [H]: 4.28-9.70 X 10°3), %} AL T 1.03 X 103 (95% 15 X [#]: 0.44-2.03 X 10°3)
EHEE ST ), £7o, BREBDO XA TOMHTING, ZOBED~A 7 aVT T4 NERERERK
AH =X NE, B2 o ZEEET TIERWES S LEEISN TN D 20,

F 72, AN DNA OKEESIOFRE TIE/RWA, I 2 KU 7 DNA O A EfEE TCoNTa X
A AT 2HEN, Fxv ) T4 VIERY A NEDOETE YIS A BT 2 % XX TRERBERYIC
ITHOITWD, NFRAINELT OIGYHIBICER T 2B A/ N O T, (KN D Cs137 159403 it
HEWI EDHLN TS, (FRMISICHERE T 2 Z 2 X0, FFGRHBONZ X AI L0 b,
F=y U7 DNABAZTER TONT 0 XA TONRY) 2= q VNS hol-Z Link, (HYHR 0
NE XA INITEBIEL @BFEOI hay R TR COWEERR O DORRERL LY 2 M5
WEHEESNT) DEETWHAZENEXLND EWMESNTZ2), LirL, N —T a3 vy OL W
N, b EHEHRIIBICRE> THEEL TV eIl s n-8gTh i il b Ex o5 2
EnB, TFRIEBEIENNG ) 720 THAT A Z SIXTERVE NI Z &Ry, BT =421
7 e Tuvel HRERERL TS 29,

OO/ NEIE, B N LD BRSNS R EEITBREOE A EAN (RS 2
ENTE RN, FYRHICBIT 5 N6 0AEY DT =X —1T, AR EBER~DOF =V ) 74 V) FIREK
OEMEBELZMD L CHLEERMETH D,

1558

F V) TAVPREOF EHIZET AT, DNA KERSIORRERRELD THEREMN %
BOTNWDHDIE, 0L ZAhH, I=HT T 1 MEEL L7 Dubrova b OG5k ROFAE T
Thd, RICLI=HTF74 FEEEICL, AROFERAEZHNTY, O 7 V—712 8 % Fihl
EEMEFEEOFETIT THEREM AR STy, 2o &, BERo L 512, #gsEXo
ENNS L 500 LI,

DNA SAERLHN DOZERIBE R D THE R 3. Ax OREFEIREEIC, FEERICED X Sz, Eofk
FE, SN DbDRONENS ZEb, 4%, RS RTER6R2VWEETH DL, & M7/
2 T, DNA KIEESN D% < 13FEa— REcH 5, LiL, o— REERCHEEKR, 50Tz
DIAFIAFAET 272012, ERSIOZHRL| KAEEE O B LN ORBUE L E b T2 5
L., ROBIESLEIEIZOBRDB D LDORH LI ELHOLNT VD, ZILHEELEEDH 5 KEEL
FNDBERUESZ PEIZ SV TR, FRFNDFERIZHOWT BERICHE S i 520, £72K
FHRIZ X 0 MIRMNICAE T TV D L E 2 BN S NOBIBIIAREEER DO A =X BB, 7 ) LD
Bz 2RI B < FTREMEDY B 2 & T HUE, KBRS A & £ /e WIBRE 0 OFR IR~ b B A 5
R T, ARIZAFN R BIE FRBOZN 726 S, EEROEEE(LIZ SRR 2 B2 b b,

INOOBBEEZR LT 5720, b MEFMINR O BB K Ok (F26) %o Lz
WREICEDETOZENETND AT —IZEBIT 5, DNA KEESIOFSHRIC & D 22REBFFO A 7
= AN BT ONTO X O AR RMNETH D,

~ A7 aHTTA MZOWTIE, & FUSADEYD Y N ARLETIIZBRERRD [E2880) 7
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BOHILTWVDN, T E TICHE SN TV D FHUEEEMCFE OFAE TIT AR 13589
TR, BRHERTOREIL, TSN THARY, 5%, SHIvT 2D 27 0HF 54 T
DIEBER 0, BIRER O e D4k % 72 b MERER COMEOMER L FERBHIHF IS,

BERD X 912, ZNETICERERED HEREN 28O TV O T, BRHIC L 2HE
BB 12 ) DZRIRIE BGHEFE RN, FREIC L2 JEAL D DNA ~DEZDO#E (DNA " ARSHEIN) Tix
AN TERNA—F —TEEIN TS Z &5, MIENIZ DNA ORZEMEZ K S H(0 5 )
DOEBERIA =X LABHNTNDEEDEEZ LN TS, DNAESIOZE(LZEFEL-L IR0
Y37 4 v 7 (Epigenetic) 7250, 29 LM A =X L%, BE 6 ATHBHBRO
AW ORRICIEET 20D TH Y | FFIC, KBREDBIHEEIRIC X DA ED AT =ALE LT
BLIRTR U,

LLED X 512, DNA KARELSN O ZERAE B O FHC K 2 81T, BURER CIIRM RIS AR AEH Off
BHZ, LinL, w7 A0 ESTR OFEBRFERGEDTEZD & BURBOBIRRSEZ 7T 2 =
TGS 2 Z L OTE2RW THSFHRIT X2 A58 R O BB R LR EE O K ZRET 584 Th
%o FRITARKREDOBMEBIRIZ I 1T 2 U OBER U A 7 X, 246 OBEFIO 1 LA i & 2D
ECTERLETRETHA I,

F V) TA Y OFGRRBERED TRV L. 4% bRMICh R Fiet=41
IREOE BRLETH D, TOTDOIHHKEOMIEE & W) L7 EERR e RE 2 RE ST TP
LZERKRDHLNTND,

L OFERERBSIATIC B\ T H RIERICRIEIC 225 2 L TH H 08, BT, HH% OBREIHY: & g
[N T, #ha - REEHIER b & L AETERBE 2R DO Z(L A N 2 OREFCIRBICE A B4 5.2 Tk
D, ZOZ EDPWIREOMIAL X DM LT D, SRR OFEO L E | BM TR 5 =
LIFES TIE e, THRER] AP LIEEEOMELZITHIZ b, BECITRLTES T
X220, fH 2 OYRE OVEESM:, ARSI L > T, RO L EHETH D, NIBTIRLE D,
KBTI L7 g EOHEE D RO B b,

F V) TA VFERELND 2 0FEERF Tl MIERAEEL SO T, FHOBS R ED
BHERfEBICIX, 7 FEE < OFREPE I N TV D, L LRLEN Rk o Z & I A,
L OBIEH ~ORERL, R =2V F—F 728 EOHRBBEIZ SN TEZ D0 Thiu, T4
TOEB IR SN2 ETMbETICFo T D] Z LI TERWETTthd,

XK1, STUTSA FEEBEICAVZE FRIBEDD MMRERBEE | tHRDORS
A, FTIL/TAIRKEEH
(1) Dubrova & (1996) [11]

> WRIEE ® T — U OIGRMIER 105 ZIR. XL 7N OIGYHGT 1994 42—9 1
(A FEN Rk FOBLEYE QeI S R L TEAE.

> JEHRIR I ERRE ® WEE DA =NV ARENE: 75 FR. FHEOMERITPIRAELIRE .

> BT HES ® Cs137 J5YL~L: 1-15Ci/km®. Cs137 (ZEDIARNSMEIE: 5mSv/4ELLT.

> =—HFSq4rFO—T ® 33.15(MSI,MS31)MS32, CEBI.

> R ® JUIRAS BLAR I IHIRAE TITTIREED 1.97 5.

® 37— (L HHN: 1, BRI : 2)D /S R (28 B/ a0 - MR BE (49/1615) |

xR (23/1491) .

® JEYLL~LITHE B L TZEARAS LSRN,
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® JENLDRSD AT AT MV & B CRIC.

>

TEORE

®f

(2) Dubrova 5(1997)[12]

> R ® T L—TDIEYHER: 105 Fik (T 5 60, £ 67). (1996 FF@E DT
HHEMNTEM).
® H[E DI — Y ARGNR: 120 FHE (T B 63, £ 57). (1996 F#E DM
ol
> FERIRXIEREE SIS
> {RIRBHMEEIRE ® Cs137 ([ZLDIRNSM IR 27.63.3mSv.
> S=HFS544+FO0—7 e 33.15(MS1,MS31), MS32. CEBI, 33.6. B6.7. CEB15, CEB25. CEB36
> ELHR ® JEIRAS FLERITHARTE CII IR D 1.87 5.
® 87— (L AEE:2, HLAHIK : 6) D /N N (28 B M/ #e45) - iR RE(136/6616),
it B TE(56,/5099).
© HETE IR I A B L TR AR BRI AN,
® JENL DX D A AT MVIIHREE L G FRRECRIL.
> HEORE o

(3) Dubrova (2002)[14]

> iREREE ® U UTAT DI YIRS FEARIT SRS /IR RE L 1987-1996 Rl FN T T
fit: (171+27) Fie, 7k 240 N (27 FIRIZFHORIEL DM T O FEH A0
B).
> JEHERE R IR ® [k CHEAATICAAE /B 1976-1986 AFICEFEN T (54+21)F
. 98 A, 27T FIRIZFHORIEZ DM HOFELNND) . Bk, fE8
DR, TBLORESE, W IPREE LIRS CBLOEMR YO NITED,
>  {RERBIHEEMHRRE ® Cs137 {5YL~b: >2Ci/km?, Ye KR 5 2 LD HEERR & 0.2-0.4Cy.
> S2=HF54rJO0—7 @ B6.7. CEBI, CEB15,CEB25, CEB36, MS1, MS31, MS32.
> KR © ZESRIR BLARIN | WENRRE CACBLH SR D 2R A B D F Tt BRRED 1.56 1.
® SODHFEI T 1 — TN LA (2 B/ #50)
A SR D28 B R RE(112/1748), % HEEE(29/706)
RHE S D28 B g R (25/1727), *ERREE(10/701).
> HEOEE ® SBIHdE A, Rl b ok

(4) Livshits i5(2001)[20]

> WIREE ® U UTA T OFHIUPINEEGERE 1 1986-87 FIZT =L/ T AVDFEFED A
THEZE. X 7TE(E. RBIOZGR. 161 el 7t 183 A. FEHRIFE
T 1227 HUUWNIZEZRS 188 N (E3EMK T %47 A IRRIZIRFE 95 A.

> JEHRRXTEREE ® U T AT rER (FEIB Y ) FEE DO FHE. 163 Fhk: 7k 163 A.

>  {HERBIHEEMHRRE ® 0.048—1.2Sv. TEZEH D 28% D1 .

> ==HF54+7O0—7 e B6.7, CEBL. CEB15, CEB25. CEB36, CEB42, CEBT72.

> AR ® SCBLHIRDFEALIZ DT R L | f g & BB COURNE BB O F B EIT

IpoTz.

® TODHFIN T 10— T IZHD /NN (28 A/ HER) < AP SR DZE B IR
(53/1154), *xtHHE(51/1036).

® Dubrova 5D 5 H>D T T —7 T OV T HE:

® T /L— DG YR D F D GEIRIE FER 4.94% 1%, U7 T AT (FEIG YL H
80 D IEHE G FRBE IR D Z2IRZE FL3 (07381) 3.72%& b~ T 1.33 fiF @\,

® U T AT OIEY IR R BBEF R D JE IR AR T | DE[E O IE g kR RE
(2.75%) L EE 1.35 fEE V.
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> HEORE ® it

(5) Kiuru 5(2003)[21]

> IHAREE ® T AL=T DOHEHILIEREAEFE 1 1986-1991 FI2 3 H ML AEHEITHE
H.ABD PR, AEEERE TIRmETR 33 7 A LIRS U7k, 147 ZM:
Tt 155 A.

> FERBXIERE ® [FUZ G CHEMANIAETN Tk, 147 2% 7k 148 A.

> WMEHETHERE ® HIPRIEHRE:0.1120.06Sv. 0.25Sv LA EOMRERE L TUD Al 1LA%RT.

> E==H¥T7354+7JO0—7 e B6.7, CEBL, CEB15, CEB25, CEB36, MS1, MS31, MS32.

> IR © J8 IR I8 B ST IR AR IS b PR IS R (P XL 1,33, 95% 8 #H X

[1:0.80-2.20) 23 EHEOIZ A B CTld7au .
SODHAHI T 1 — 7 2L/ R (EBE /M %%) « wigiE(52/1238), %R
FE(42/1182).

® 0.2Sv DL EWREEC. s A N7 s ik L0 H 225K 28 BLER AN E U
(> X 3.00, 95%(Z#E X [1:0.97-9.30) 23 & TIE/RV .
> HEDHE [ 32
(6) Slebos 5(2004)[22]
> wHARRE ® U UTAF DO EMINFVEENEFE :1986-90 I FHULIERICHEE. =

TELIITF NI TIEE. B O Y. (EER IR L7486 75 &
W75 N OB, MEEZ OO I, 39 FlE: 7L 39 ).

> FRHRRXIREE

VESERTICRRRE L=, 41 Sl 7t 41 N Ob, 1EERTOFHED I, 5
S5 A).

> HIREETHRBRE ® R A UL 1 152mSv.
S=HTFSAFIO—T e 33.5, 33.15.
> IHER ® HHIREEICA EREMIIALNR (P T ADBDIRNRADD) .
@ 2ODLFHMT m—T DN (KR /IEH) G EE(9/882), xf MR
(9/472).
> FEORE ® fi
B. %=EE&
(7) Dubrova 5(2002)[15]
> tREREE ® I NTF U ALK FE R JEINE R (3HAR) 1 1920-1950 A FEAL:PO.

1951-1974 A F4:FL. Fl OFfk:F2. 40 F k. F1:135 A, F2:97 A

> JEHRIR S EREE ® HFLAICRIC A7 AX L DIETH Y sl fE B (3TAY) « B, A8, HOFE
fin, TRSE, WRJSERE | IR R L RS 28 SEME. F1:83 A, F2:65 A.

> RBHETHRERE ® >1Sy

> =EZHT7S5/+FO—T e B6.7. CEBI, CEB15, CEB25, CEB36, MS1, MS31, MS32.

> LR ® - ZEIRIE BRI THRIREE CRIIREEIC LR FL T 1.8 ff%. F2 T 1.5 f%.

> BHEORE o 1

C. VYU

(8) Dubrova 5(2006)[16]

> tREREE ® SIS REIRIRL 727 T ¢ ) Bt ds D% Ye s (3 B 1 1950—1972 AR50 HG /1524

ARG : 53 M- 7k 101 A, ACBIARIE 10 k- 11k 18 A. REBIgE
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22 Fpf- 1k 40 A

> MRS R ® [Fl X DIETE Y IR L : (1946—1977 FE\32 45 /1345) L7 T )1 Fittdk ik
SHREIRIRAT(1950-52 AN AEENT- Pk POV KB OF i, WO
T . VIR | IR RE L IRE . REBLOO I IR AR LD . 53 Fik - ik
110 A.
> HIREEEHIRE ® SRR ACBIR: 1021 12mSv, BB #1586 +9mSv. 80%LA L3P
BB
> E=HT34+F0—T e B6.7, CEBI, CEB15, CEB25, CEB36, MS1, MS31, MS32.
> IhER ® ZEIRIL AR TR CACBL R D ZEIRZEFE D Bk IREE D 1.67 fi%
® SODHFHIK T m— 7LD\ UR (ZEREL/M 5D
AL e D28 B I (42/861), HREE(31/1044)
REBL R R D28 B W AE(6/980), kFHRAE(10/885).
> HEORE ® SCHLFR: AT, REBLHR 2,
D. [RFiRE

(9) /N {E#E5(1995,1996,2004)[17,18.19]

> W ® KB RIFOFUIBEREE MERARE 0.01Sv UL E. At 2308 % 104
PLERTO A, 48 Kl 61 N, ME g0 1, ACBIHE 2, | REBIYL
12 31.
> JEHRIR T EREE ® JURPIEE (MR 0.01Sv A) LRI TRHZIRE < RIRHIZW 2772
N. 49 Flfe- 7 58 A
>  HERBIHEEMHARE ® [T OMERFR S 75%LL T > 1Sv. HPE T8 RBE:10 25 H.
> SZHTFS54+FSO0—T e B6.7, CEBI, CEB15, CEB25, CEB36, MS1, MS31, MS32.
Eay 1 ® (IR CTDOIIRE BB DWENNL I 2727 -T2
@ SODHGEHIR S 10— T T LB /NUR (28 B /i kk) -
A R Sl D78 e R RE(11/240), SFRREE(33/709)
RS SR D2 B iR E(2/256), xfHREE(6/694).
> HEDHE [ 32
E. ST HRAE

(10) May, Tamaki & 6)(2000)

> R ® tI/—~OIRR AR TEALD X BRIRF 22728 (34) nbiEftsnss
1. BCRIRRED R D AT — VIR LT A ERIUTED LD IR T
B MR A B TR .

> JEHERR X EREE ® BIHTRTICEE L6 1-.

> BRHETHEES ® L& :0.75, 0.82, 0.38 Gy.

> S—HFS54+7O0—7 e B6.7. CEBI.

> IHER ® [RUNATELE A~ B RICERE L 720 7/ UT O T IO R OB O JE5R A
DA BRI 272D o7z,

> HEOHE o i
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K2, ¥ADOOYFTS1 FZBRICALZE FRIEEDO MttRNTE ) HRORS

A FIIL/TA)RFEEH
(1) Slebos & 22)(2004)[22]

> EREE

@ VT AF OHEMINFREEM T 1986-90 I E BB EEIZHEE L
TELTTF N =T TEE RBOSGRCTIEER ICRBLI- T 75 &
W7 715 NOH MEEZ OO I 39 FiE- 7t 39 A).

> FRHRRIRE

® VEEFNIIE LI 41 R 74t 41 NOB VEEFTIOF-BED Ix:5 F e
T 5 A).

> HRREBETEWRE

® IR UL fE : 152mSy.

> TAoOYTFSAMEAL

® YL RV 4, X Qe RV 1 (BT CEI2b DD 7).

EAN CE

© ZEIRIE BRI THIRFED 3B WIS TR

©® 5JENT N — 4 LT (28 FL N B/ R e FEAL BT ) - W R RE(6/325), X BB
(2/174).

® F5|Z D7S1482 THEIRZE BLER DN 7 /WD D IR RS D).

> HEOHE

® i

(2) R, 25(2005)[23]

> EREE

@ T — DEHIERENCHEE 1986 4E4AH—1987 4E 7 AICHOARM — %k
2 B EHLIREZEI TR LT — AR, A BRI 70, REELAR0R: 1, T
B2, 64 Fhk- {73 N, 96 FAERIBIAIRD 1161 12DV THE
#r.

> FEHEBRXRRE

0 T )L— DIETEYL T B R ALFRE R R L. FHE oM Er i Tl g
FEEMRE. 66 Fhk- 11 69 A

> BIRFHEEWRE

® 39mSv. {HL,Z % UNSCEAR2000 20> 1986-87 H=AEZEH O -5 uRAR
B, N7 —VOWERNRENSDIFRITIFEAEELNT.

> 2AHO0YFSAREERL

® UL EARVEIENL: 31, Y Y RN 40, X YLt RPEIERL: 1.

> ELHR

©® ZEIRIS BHUT Y Yutt ARVERENT CHEIREREIZ B WA B TTlEARu .

O Y Yuth KR40 JFENL T (L H AL /KAL) - B% 0 B (4/1392), %} FERE
(3/1458).

® YL (o M 31 BENL T (B BN/ KRENL) - R EE(11/1852), 5 FRBE
(18/2108).

® X Yufa (Rl AL DA T, PRMREE - R FRREEH I JEIRE AR T,

> FHEOHE

® i

(3) 1EHES(1996)[18]

> HRREE

® RS R D FURHIREE  MEMARE 0.01Sv P L. kDL IR 104
LLERE T DA, 50 2R -k 64 A OBLRRIR: 1, FOBL R 63.

> JEAERR R IREE

o JFUBWEE (MEIRFR E 0.01Sv Ris) LIFUBR FHFICIA S - BIF IV e o7z
. B0 Flf- 7t 60 A.

> BRFHEEWHRE

PR B REBIAE 1.7Sv, RQHIHEE 2.1Sv.  FPET#R RBE:20 Z£H.

RAYAYT 54 MERL

YA ARVEEAL: 3, X Ye it EEAL: 2.

> EHHER

SIEENE D ~—5 )L (25 FLFEAT /TSR EENT) AR E(0/307), 5k FREE(4/8009).

> HEORE

[ )
[ )
® HHIRFE TOYRE BB DN T I 72 VR >T-.
o
°

AN
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A= v NTOF o)V ) T4V EEEBE~OBAMNIET, TELOH > &0 b g% OER
WA E WA IFEIC AT bz, B Y HOFEEIMIBW T D OFENFEM S 21, WTh
HLF V) TAVPEDOEYEOBRITIREN o7, L L, REEOERFICHENEIRE 5
=T, ¥V v, RV, U7 T4 FIZBNTHIIEY A7 ORI ERE S Tnbd,
TelZL, RINN—=IMHIEHMEIN TR, REV 7 T4 F 00, Fxb /) 74 VIZKDHRIC
Ko TRADHMFENEM LT EHESN TS, —FH, XTV—Y U734 FBLORTTH
T, FREBRLTHEDOHIRREY RAENBINTHIML TWD, 33— v o Hilk
T, RAOHRIRA HEINFERH LT D,

AT z—F 1%, 198644 H 28 A5 29 HIC/NT CTOKRME EbiT, F=b /) 74 UMbk
HENTZEY T A 13T D5 %0 N Lic, BAEEEITEIC, AV = —F VMR O 7 A7 6
DAy 7RV E2THEG LT, A OFOE B OPNRITE - BU RN FR T, 2hhrb iy y

HFRFLELAIL
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T
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L1340 VU A 137 Lo TR R E AN D o, EROBIREREIL, EEHE, B4
IEH), BEEIKFET D000, &EAIO 1AM T 1-2mSv, A TH 4mSy & BfED b T\ 5,
Torx DEFREIT, AV =2—FT VAF THERORE DT T ODOMOERZ MG L L, £OHIT]
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