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400 ZIT, AEoOMHE LY
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® 7770F%Ep.398 K36 LELTALD, F/2, HBoToZWNI ADE N A 50 A2 722 BRI ng & KEMNIT
FAID (TN Y T 5),
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WO BANLTTRT Z ENEZN,
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35 LBFHRDANEADEEDERS
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E MEHROFELFIA
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402 | AORIEDRR L 720720, WIRENKE WIGEIITAMEORELZSI SR T b D, ZOFEER/NRIZT
LT, BEREN GBS, IWOARMEZEL T5, W CTIXER R EORNRE L DZNERH D, —F, R
W, FEIRERA, BNAOIEN, 2L REMOSREERR Y, PEE - EF R OB TRAIEA I TWA,
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The, MEPERICOEZ > THRA CTEORERBELZ T 50 EETE FEHEESREL WV )) ZREL D HER
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ZOEITIE, BRISICE bR ) TR AF— L EELOBRICOWTHEHEL X O,

A BRI
FTHT F— RiL, WHIC o BREZRE L-EALERICER T AEZFEDDL LB FRROHT L2 RAL
N + 4He —» 30 + 1H (35)
EWIOREBNEZ DI Exo&x bl (K38), 20X, BAENEDLDKISEERKIEG, EII3RFERIG &
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WO TR S D =RV ¥ —E [MeV] &Ko X,

1H + JLi > 3He + 3He
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e, MEEHRL, WEFORIFOOEFEZILILEEIILURTE2 A AT 7-0& (BEER) %
HoTWb, iz, BETZ7 4 NVAERNSETZY, #EWE %t%ﬁt@?é@ 4% b0, KSR 2
BOHRBEBITIL, o, B vyHROSTEENH S (£3), b, MGEOT CRAZEL T 2T 25 (M33),
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(2) FEEEFICFE-> T 52 8RaDE E-a_%m leleT5L,
N 1 % . m 1 % 1\2 1
=G @0 £y B=()=(5) =
203 koTm=,x60=15¢g t
(8) t BT /81T TH L, GO = (3)71 (B0 ) XV
1 1,3 1 1.6>§103
=) =)
LoT t=3X(1.6X10° = 4.8X10° 4.8X10%4 4
M BUNMEREEZ T AR RS D, TOFRTE8.0 gD b, 56 AZICHRETTICHE > TW-DI0.50 ¢ T
Hol=LT 5,
303 (1) Z DOJRFEEOHHIR AT H D,
(2) AR Jﬁof“éﬁnﬁ‘*@’*"a#o 25 g 272D DX, FONBEZ T HED,
Ev b RTEOBRE (D RYIOWRS.0 g IS4 -7 HR0.50 g OIZE LU,
a5 L REOWEERAGKIZL Z2ERBE
RBOFNEUCIIRLZETHY, B RBICL > THERIILE DS, W, KAPTIIEROFEFEIS, FH1L
o TL DI (FHR) | otofiLtqﬂﬁ%#@ﬁbf“cméﬁkén KRZHFOZFLIRSE COIZE £ D
303 | BCOEIBIT TR TND, LIRS T, RERIZE 2T 0, ZHVAATHDHPORCOEHEEL, KK
ERERIZ—ETH D,
FEDRENT= VIR SN D &, MCITI VAT /20, IR 5700 A2 Tl LT\, L~ T, &7
EORMICEENDHCOBRBELERDHZ LICLY, BB VOEOLONEMDZ LB TE D,
(B£] £BHEEATEH
BRI 2 22OV, IS 8 H 0SS, JLORTEEOHMD 12705 F TORFILS8 H X4 =32
ALms, TRTH, MRS ETOMMIIE S 2515 m, coex, 1= (' =1 yabby = 3 &k
729 p OfEEROIVUT L, WOOFHRNEE L5 &
logyo 2P =logy 3
304 | ZZ T, MEOMELY

logi0 3

logo 2

logio 2 = 0.3010, logyo3 = 0.4771 XY
O 4771

plogy2=1logz3 £->T p=

=158 =16
L7, SHXL6=I3HERDLEND,
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WHREOMIL, BEEERECA X —Fy " Rl RV THRDLZENTED,

RER 48 FEHDETILERER
SWZAERYERNA & 272 L, 1 OB DSBS ERE AL =4 & 72T,

O EWVIZIAH100HEHK= Y FIZAN, L<IE-T—HFITESEL,
@ 1OBBPHESWIAERMYERE, Folh A 20BN ZiLiFd 5,
@ FEolmXWIAEMay TITELEBWISEL,
304 @ QO~QDEMERMBYIKT, oS WI AN I0HELLTIZ/ o7z & ZATEIEEZRD D,
® FEENCIAEDEE, HHNCE ST S W ADHNE & 5727 T 7 R ERT 5,
® 7 770F% p.398 X 36 LHELTARLE I, T, FBomSIWIADE N M 50 I 5EEK ng 2 KEMNIT
FAHED (TSRS 5),
@D HRAEELD, MEEZRHBLLY, £/, FI/NV—TOEE2ZTNETNERLDH, 7T 7O n Il BHAIL
STEWVRRND, HERLTHRL D,
D TEHRDAIEE A 18 2 DB 8% O BRI SR R B T h 503,
BORARZEE L CHW BN D BALIZIE, HBERROBE 2R T X7 LV (FL5 Ba), AR ENZ T IS HROE (08 | ZEORTENH D EEME UTHAMER LA TS 5
) BRI VLA Gl Gy) RV—UL |k GE=FSv) ERHD (F£5H), TERFEKRTED, REBWERTT, | HORF#
305 | MEHMAIEZR & TIE, BB VICZ T MR OR (BEREER) &, v~ 7 a i —~UL MR (uSv/h) LW | DRAEET DHERSEERICHEY L, BEEERE
FHMNTERTZ EBZN, HoOBRE < o000 £ L, e 72 iR
FINCIRD D2 (RIS A2 FE L TR VBT L)
HfEcXxET,
RO WMEHRICEST B EAL W RE, FElifiE, FERBIZOVWTEHA L
305 SNTWTC, HNELEMTT, 27 AL RELT
WET,
a5 LBRSHROANE~DEEDER S
RO NE (28) ~OFELEZRT BIZEIRELH 5,
FREBITERENET 2 Z LT TERV, 207, BEHRAESR ST, EOREICIVVETH IMEYE
(AL - Sv) U UM (AL : uSv/h) BNFEREND, EALIE, BERICHEBMEZNTDHZET, AK
305 | MM SR EZ T D HEE GMIHRE VD) OEDGRBEHETET D,
—J5, RNIZAD T ATSHEWE D B IR %5210 256 (IR LSV 9) OFEREOHEE O O—1f
B, W= TR LI,
TSR D ANEA~D R DO\ TUE, SRS < 12 X 5 TR E & NEE < IC K 2 B4 B L= FHER —2
DIEL 25, £1-, FREEFAOCTRE~OPBEZRFT 546, ROEPAREEREEL R,
305 |1 1uSv/hiE, 1MERIT1uSy = 10° Sv ORI EZ ST 5 = &MY 5,
E WMEHEOZEEFA
NN R E 52T D 2 L2t b v o, BBITZ OBEHERIC L > TEDOMIBITEEE KIF L, [$RONA
306 | OFIEDHK LR o720, PIRENKEI WA IITEEOREEZSISRE T bdb D, ZOREBERE/NRIZT S
W2, EHERE DB D, OISR ZEL T2, hCI AT LR EORKE L DVNENDH D, —F, AR,
FEREERRE, DAOIEE, W, BEEMOSERBRE, EE - BEREOSH TRAIEH I TWDS,
06 | 274 BENODHEBDEENDEZA

B E 2 G0 & 2 IRV AT &, PERIRIC K - Tkt 22 B e 0 %, BURMEMEMEANICA -
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ThE, MEPERICOZ > TRE CTEORERBLZ T 5 0E2RTE FELESBREL VW )) ZREL D HER
HD, ThE, EEEBEHR#ERS (ICRP) 12X > TED BN EMEMREEAWS HETH D, FlxE, 18
LA D AP BICs % M D BV A A TESA OFREE 0. 000013 mSv/Bg & STV 5, 20 5D A3, 1000 Bg D1EICs
ZONLEY ZARESE, BEBRO AME~ORE (F3h#E) 1% 1000 BqX0.000013 mSv/Bg = 0.013 mSv & GLAg
LD ENTED,

(B . — a7 A O EEYEE T 100 Ba/kg)

FAECEZHRALTHES 3 MERETOUE

306 (D) o RENEZS L X, FHAEIZED L HITELT B0,
(2) B AEENEZ AL, FTEIZED LI 2T DD,
4 BRIGEBRIRILE—
307 TAvvad A ORI EINE, BREED AV —ERETHD LV I,
ZOETIE, BROSICE bR ) T LX — L EEE OBRICOVWTHEEL L S,
A BRIG
FH 7 — RiE, NEIZ o BHRZRE LB LIEBICERITAEZGEO DL LB FRROHT I e 2% A L
1N + 4He - 170 + IH (35)
EVWIHRIENEZHZ Lxox LD (M38), ZTDOLIHIZ, RTENEDLD KIS EERIG, £ TR &
(A%
307 (LIS T, BrofBEIIE (TS, RIOMAEDLENEDLL T THE0, BG TR ENE(L
L, BIOEEDOFRINTX 5,

IEDEREFFD 2 DORAEOMICITZERE TR D OBELR NI 6L, BN, 2 D OFRFERZOF
TNTH BoroT, BANEFEL GEEBHIESW- L&, F1OTHRI S, ZOROERICEZREZTIZIE, 2 205
FEEOBICKREREEO TR X — (BEITANVX—) 2520 ERHD, TODOEENINERTH D,

—J7, BREFZ2ODFEAIMOR RIS &R0,

—%IZ, RIS T, KISORI% CEEROR E EREOFIT —EICRI-NS

307 Bl15 Yald %oV —KE (TT7UR) X, o KHEHANCEREIETY VOB ERMAESPEZEST, =
D& EDOERILENTEYE,

307 38 BRIEOER TV 7r—FREALE 35 RoEE, 777y b (A XU R) TadX)ICERCE
S>THEREZ LD LRI LT,
C BIRILF—

—fXIZ, BRUSTIE, IRTEOEEOTN, KILOFi% TEMT 5, ZOEREROFBKIGT L > TP 254,
FOGORIEOEREICHY T TR L =M R X =L LTHkENS, 20L&, AR X—Dfid
MLTEY, RSN RILE L, BAETZRLE—0RMOEIZE LV (1K 41),

310 BRIGTRBSND =R X —ZZ b TREW, [LZERISTHRET LR NLX—E, £ OHE, 1 BOKIG
TH eVIEETHDLOIZH L, BEMIGTIIE MeV L EOZ R X —NRAET D ENZWV, FlZIE, RA—TOF
B8 DIHLJLIOMIETIE, 1HTR 7.4 MeV D= FAF =03 LTS5, ZRSDOFF Imol (S g) T2 i
Liztd5&
(17.4X10% X (1. 60X 107%) X (6. 02X 10%) J = 1.68X 10 J (38)
EWVWIHIBRART FIF =N AETHZ LD, UL, A4 Pr2ROLTEEEDTRAX—ITHYT D,
310- | D EHZIE
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31

N=2 (RAY) Eva b TR (RAY) 1L, U CHFETERKE Lz L EORISERDOTIZ, vF v
DIFFEHOEEEZ O U AHBa EFOFFENEGEENTNWD Z E 23R LT,

DXL, 1 ODOFFEDR, WL ODDRAHIT NG EZSHEEN D (K 42),
BT 1 lHIZ0 OFG=r X —1%, BEEN 56 OOH-) TRREEZ LD, TOd, VI OXHICER
BRRKEWVFETFEEE, | DOFTETHND LD 2 2OFTRICHRE LN, TXVF—ICLZETHD (1K 43),
ZDOZEDN, BHEORZBFERNTH D,

310

1T U7 FMELTEBVESEICOBRRT DI ENnH 00, THF2RET 5 LEORMEESN D,

310

41 BRIGP+0—->R+S TRETIRIRIILT—EHEIRILE—

311

A8 BREEBRIRILF—
WORSE THIM S D = V¥ —E [MeV] &k X,
IH 4 JLi » %He + %He

M, 7Li, iHe[fFEDEEAZNZEH 1.0078 u, 7.0160 u, 4.0026 u, ELZEHDOIEDOHE % 3.00X10° /s, ER
FEZ1.60X107 C, 1u = 1.66X107% kg &9 5,
B#t SHIBOEREOWI NP ZRXALXF—L LTINS, BREREZXAVF—OHMIZERTS (1 u =
1.66X102 kg, 1 eV = 1.60X107" C),
2 USHIS TOEEIL(1.0078 + 7.0160) — 4.0026X2 — 0.0186 u

[E = mc?] (p.404(37)x) X v

E = {0.0186X (1.66X 1072} X (3.00x10%% J

1 MeV = 10° eV = (1.60X107") X 10° J #HW T

_ {0.186x(1.66x10727)}x(3.00x108)%
E = (1.60x10~19)x 106 = 17.4 MeV

31

JERE 8 ROBPHERETHHEINZ I RILF—E [MeVIZERD K,

235U + 3n - $2Kr + '#1Ba + 3in
350, 2Kr, HBaR TR, T INOEEEZZTNENM, Ma, My, M. [kgl& L, XO# &% ¢ [m/s]&95,
by b KISHIR CTOEROBDEZRD D, TOERIHET LR AT —NIHIND,

312-
313

E RFNRE

[ 44 1275 o R BIREE L 5 & X DR TFARBEOFIE R LI bOTHS, BOAET (BUES) & R O
SOEMET) ARUICEET S L, BITRT L D0V ANA RN OBAZAE S 5, Z0L X 0FRoEA
200 MoV FLHE D T3 L X —HRHL S 1L, 2~3 OB AET- A3 5, = OB A 72323501 722 L TRy 2%
STRESIE, BT OB AT E D TR, 2T, WO R, Bl OkREk) 7 S0z s
T AR L CRSUICHIZE S, Hi RN AE RS LT 15, S0k 510 LTRA ICEYZRES %
L%, EBS LD, BT AEE, BT ORI ko TRAE LERERE LT — L 2 LEET 5,
FE - 2 VRIS 2 R 2 I T, A DS MBI T B P RRGRICE = % £ D IS LT B,
B PEHERICAR =N B R D & 5 U= 8h 2 & &, BAREIERICH 5 LV, PP EIE IR
T3, FAFOBMIEEETGE S TITbILD, 728, DRV EE G R E D & P T RIS T 5 = £ 72 <
WOt B 0T, MBI % FHEI I = 47 I B O RIS FIRAH 0, BRE &IN5,

T IR, KNRED L D 72 “BALEH A O ORI H £ 0 220D, AR BRI 0 L
REHEL S D5 B,

2011 AED K A AKEL T, BEEF T HREF RN GETIEORLEL) OBEIBIER KD, 1707
(AL RFTY) BRIV, Eblc, HARROBEMEMMBIC IS, LV R E 7, BFH%
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BOBMICHT->TIE, —Dk > REATHICHT HHEN B BEOEERNRIARAK T 5,

7o, BTN TEAZUC L > T TR TR, BT 2N L7 5 PR B 320090872 & 0 & 5 12430k
HIAEAED L O, BINpD X 5 IEMIIA 2 HHEICLRSRTEAEEND, -0k > RFHORVHEE
BN O NI EERRETH S,

312 | 44 BEFAREORE (EERE) 2ZSUEBREICIFEAEBFRLEL,
312 | 1 P OREBOBRENCIE, BEZSUEZIE2Pus VLT D,
31 2 KEFEORNMAIHOFRFEZBEAKFEE WV, D ERTIENH D, EHAENLRDLK (D0 ZHEAKEVD, HKIZ
R UT, BHEOKREBBKEESRZ ERH D,
312 | 3 EEREIE, BIREIORE CBUDERROBRE) RETEDD,
(5E] BRFAKEDIELE
B, #HATHBRE L QO BRFIFEOS X, BIEMICEEOK @K ZHOCIBKIFTHD, BAKFE, ¥—
L EETRERDOIEED LIk~ T, RO 25 EN5,
313 SREEKE BOEM ORI BIAET HKKET, EEX—EUEEILTWS, BEe L UIMENEMTH DX
mE, BEEE 2 Ete KRR NE — B AIEOND T2, FOIRBIENERE L5,
MEKE JEEM (—RBAK) DOHRRKOK (ZRHEK) IZBVEEX, TOKEKTY —EVERILTNS,
B % 300CTHIW L RN E DIENEMA T2, BARBET A0, MENEHTIEIH DN, ¥—E Il
FHEDE RN S 72 WFIRR3 S 5,
313 | AA BBKIFDEMEA
F #eaRIG
K7 EOERETIE, BTEED LBEEL CTEEROKREIRFEIENEENTWDS, 20X )1, LoEEK
DRERIFFENTE DROLEEMEG LV (X 45),
BT 1HH7-0 Ofam L F—%, BEEN 6 O#OHT-0 TRAELZ & D, FORH, BWRTEE S L
BRISL, KVEERORERRTHICRD L&, fET XX —DBHIIL, ZOEOTRALF—BNFEkEND (K
314 46),
KB (FOIREER 1600 5 K) oFTIE, 4HOKERTEE BTF) o, WONOBEBART, 1O~ v
LRTENERENTND, ZDEE, 27 MeV D FILX =N SN D,
4lH+2e” > 3He+2v, (v,:BF==—hrV /) (39)
WETYH, BELIEEMERIGEFHSED Z ENTENE, ZXAX—JD 1 2LRDT b, ERG O
BIRMMED LTV 5,
314 | K45 @A 0F
314 | 46 BEE X —Y) EEESIRILEF—0REEF
314 BI17 A SUSH + 2H - SH+ HHICB W Tt &N A = 3 L ¥ —E MeV]Z3RD &L, 72721, 2H, IHOET 11#
H2 Y OFEAZFLX—IE, THEN L1 MeV, 2.8 MeV TH 5,
g— 109 SFEFKR PE
QX %
3712 | LY NV EREE, ERASIHCLEATEY, XBMOARHIND, XL, EOLOICLTRAEL, EDLHR
MWEEZH 2 TWDDIES DD,
a0 | A X#RoMeE

Lo bR, 1895 4, REREM O FEERTIS, BVHICE EN I FEERE LS L M0H, B 5 H TV
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TEERFERL, InEXHE XL,
D%, FELSTARLNLHER, XBIE, KOS BRMEOH L Z LnbioT,
OFHETZ A VA ZROLSET, SOWEICHI-D LB RESED,
@muviEErtE b b (M13), WHzEZA 41T 2,
Q@ELHOMIHC L > THIT 5T, fMdmic k- THEdr, T¥T 25,
IHHOWEREND, XL, FIMRED BEEOEWVEBKO MTHL I Libhol,

B X#RDOHEE

XHRT, M4 DX IR XETRESEDLZENTE D, XIRE OB CRAE LZEVE 713, W oEE vV [V]
TR &, EE= R F—eV [J]Z b o THMICHEZEL, XMPHET D, 2oL X, WHZRLF—0—HMN
XEATOZRNAF =L, R0 BEBORTOEEBH O R LX—Li 5,

XENSHE ENS XROBRE LHEDOBR (R27 hL) Zf~5 L, M50 L5 fERNEBND, K15
DL, ROLPRHRTETRENTOAESZHER XLV, SESEREED XBAEGRNICEEN TV,

372-
373 LEOETOEEB =R LF—eV [JIOTNTH, 1HEOXBLETORLF—hy [JHIZEDLD X, RbHEED
D b FALF—DREN) XHBEFNEAET D, XBOREREZL, (0], Z0OL X OEHEKE V, [Hz], &
R ONEE o [n/s]ETHE, K (12) ZRALT, eV=hy =22L720, LERRTRENS,
=120 ce e (19)
—7J7, K15 D5 B, HOBART M ERT, FEOHEORV X B2 8 XA (EA XD Vo, Bk X
OB FIL, MEETEICERR L, BBomE CIkE S,
BIRE3 XEDORE
XHEIZRBWT, PHEE 0 OEFABE30 kV THEEL, BRICERESES L, XBARAELT, HokorRR
N7 MARELNTZ, WOKBICEZ X, 72721, BEXHFEE 1.6X10Y C, 7T 7 EKE 6.6X10°% J-s, B
Z2i DYEE A 3. 0X 10° m/s &35,
() IEENTZE DL DT RILF I eV D>,
(2) it X BRO B I m Ay,
Bt MESNEBEBFOLOZ R =R, TRTCXBEFOTFR T — IS & &, KEEED X R
ET 5,
33 1@ (1) BE 1V OMESNETOEHT RLE—R 1 oV /20T, 30 kV OHIAIE 30 keV L7285, BTOTX
AE¥—%ELTHL, E=30 keV = 3.0X10* eV
(2) EDHNL eV % JIZHET D &,
E =30 keV = 3.0X10% eV = (3.0X10%) X (1.6X107%) = 4.8X107% J
%@&E%@X%m,%%@i*wﬁ—Eﬁ,#NfXﬁ%%@x*w¥~¥mﬁot&%K$Uéo
hc hc
ZZE )\Oz?
LIein T, Ay = COIT G0 _y 1y it g 41X10" n
$¥ERE3 FE 7% 50 kV CHLE L CEBMUC B S, XMERAESE D, HREAOBE L OEE T KL X —IT J 15,
313 | £, BAELEXBROKERRIITnd, 72721, EXAFEEL 1.6X10°C, 7T 7 EH%E6.6X10% J+-s, B
Zehi D YE A 3. 0X 10% m/s &35,
372 | 13 X#BEE (LY KT UEEH)
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FIL, 1E0ED &I LT X BanEE Lic< vy,
XHMEREX, ZoWEEFIHL CREY éhé

B14 X#RoRrE

372 | BEfBEMET HZ LT, BEOORONH L-ET BVET) 23, SETEV TmEsnsd, ET0NBRICHIZD L,
XA 5, (—p390 - plus),
ONEEFT D LIcL - T, WEMEFE N EBI T 2B V), FEEKRICE, BT 2MEE 503K
372 | & (HAD ABASHTEY, FEOBRGICHAWSIL TV,
Lo Ry (1845~1923, RA ) XMOFERIZ L ~T, 1901 4F, &1 —~UBRFE 28] LTz,
373 K15 X#EDARYT kL
BEICE ) 757 (Mo) ZAVTNS, IEEBEIC L > TIREEEN RS,
QEF#% & gtz
392 | JRT- AT DRI, BRIOBBIC K > TEORENEBILL, BEBREKET2 08D 5, JRTICT
ED LS IRBEBRH DDA D D,
A BEFELEFEF
ORFHOER JHTZIE, 2, EBEWMELOBTLE ﬁ%%t&w¢@%ﬁgﬁméhfwé B0t

EEROKE S, @%ﬁﬁﬁ@k%éz%bw BT FETO-EEITIFIFELL, WINLETORN 1840 %
ThD, f&b%,F%H®Eim,E%é%ﬁgg@kﬂ“%ﬁbfwé(E%%

B 2R T D1 & PIEFIE, B mfranbd, £77, BFeBFE2R0-o 0 sz bvwo, i
FAEEOKRE S 105~10" m BREOITHEETHRIILEH L, TORE L, BromMicidizo<EE5 R1)
KD BEFDIMIREL, BETEHEODTTVD

399- ORFERFHDELA ﬁ%@@ﬁ(ﬁﬁ)i oL TIREY, ZORERTFESEWVD, £72, R
203 FOBRIT, BT HEFOBICE > TURFREY, Zho0BOMEZEERE VY,

FTE&Ey B0 %7, vETOBEN, Bar A LT5L, TNOLOROBRIE, A =7 + NEERSRh
%,

FARF R, TR S OLE FICEES, A TIFEAESEZIRA OREND (K34, =% AKL),
ORGE F—HORTTH-TH, BEBNERIFETEEZLORTLED Le, AWIZENME (74 Y ~—7)
ThdLE I,

7= 20E, KFBORNIAICIE, KFEIH, BEAKFEZH, —EHAFHRID D, FNAEIL, ERIZRZR D0, %@m#m
MEIXIEEALEREILTH D, Fiz, E%@E%F% BT EERTHELELOZZERE NS, & 2
~U 7 AR f3He & 3Held, AWIZFRNAETH B0, BpsETH5,

B RFDE=E

FRFRRFEOERITEFITNS L, ZORMIIIR R FEEEMIHVON, 5 uTRIND, 1 uld,

BEH 12 ORFERF (120) 1EOEED 1/12 LEDLIATND
393 1 u=166054X10% kg

KIKZTFHET 5% < OFERITIE, WL OPORMENREENTEY, FRMEOHFEELIZ, TRIZL > TURIE—
ETHD (F2), TNTNOLHRICONT, FRMEOEEEZH—FFEERM TEL, INEESRMEOEERL
WIS C TR L BiE %, RFEEVD,

393 RFEZHELLS L 2iF HECLORTFEIE, K22HWT, ROXIIEHETIZENTE D,

BT a atii LT 5 &, 350, ICADERL, FNEH34.97 1,36.97 u Th Y, FIEHIT, ZHZH 75.80%,
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24.20% CTH D, Lizn->T, HENEDFEELIZS CIEEOESEIL, ROLHIICHREEND,
34.97X0. 7580 + 36.97X0. 2420 = 35. 454
L7223 - T, JFF8IE35.45 LRkdOBILD,

393 | M12 K2HHWT, RECORTEEADET 4K TRD L,
TRY #i—RFEEHMUEZHELELS
393 | 1 mol 7=V DRFIFFLLCOEEIL, 12.0 g THD, THRH RuEHK% 6.02X10% /mol £ LT, 1u=1.66X10
kg THDHI & BT,
2 RREFEL
393 | fEfEIE, BRNMEDOFRFORICH &SNV TRO LTS, A#E, KHFICIE, THRENH, HCH < MELFE
T2,
C MEHROEFELEHE
U UBUR T VU A2 SRaT: E DR LZEIIRBEO R FAEIL, B & KIEN D = R X — D @KL R
ZRHRICHIE LT, K0 RERREDFFHICENT D, 220X RBbZ B TERE, EI3BICHmE EE)
LWV, F, WEN AR E T DRI RETRE & JiEh, EEEE b ORI R A R ERINA (T
FTAY =), Hhttesd b oML AR, eSO E A UEE L0 D,
FSTPERRE THOE S LD RRICIE, o B, B, v MO 3FEENH D, TNLENOBNMR ARG OPIZE L
394 | xR smEND, ﬁim%ﬁ, B MITAERE LD, v BIHEASR2VWOT, Bz LAV LN
bnsd (35), aﬁ@ﬂ%%%%Mfﬁ L9,
SHIFHELWIFIEIZ L 2T, ROZ EDRDDP->TND, a FUTTZFAF—DENANY 7 LA HeDJFE T8 (o Ki
), B MEITFAX—OENET, v BIEEOX OO TEVERME TH S (X36), KL, WEEBKT
LDIRFHOETEITIUEHL, 4%/%0<5¢ﬁ(*%¢%)%ﬁﬁo:®¢% Lo, BRI, BET ¢
NAEBESE, BRWEEROE D, £, BRI EEZEGRT AMHEERH Y, ZOBRINL, HEHBRORE
HIok - THEARS,
394 X 35 Wi5IC &k DMETHR DR
X 36 MEROBEEAN
394 | ARERRICI, m%&%%TMMéné%@@iz X RO TR E3 B B, HAHROTEEIC K o CERRITIE
BERD, TR ﬁﬁ#k%wﬂ,mf%aﬁ%g(m%:/7)~btk)f%bé EMTED,
EEX 14 IMAHROREFDEIE
BH ZREEUEL, o B B MOMBEBIZELL S,
HE B T AR, WEHRIE B, RIATA R, =& /=), BWHT 77 4L, FAKR) ZAFL
v, BEHK, ARUTUF—F, oty b, BRELL, B g
305 HiE OXanXHIg, BEEMALT, ARSI T—FSoX ) —LE2EFHE5H,
@RE MO YI t/t/F%%wTW%ﬁﬁ%%% NI ARERET v T T AIVLTED
EE SRR L@ﬁmm\:&
OBEFEBITCTH I ARBEMHENORS L, BREWNEBET D, o B B BB Y /) —LOEKFICATHT D L,
FORBNFEL 72D, AVHELTRZS,
OBS ML =S4, BRO L TREERICEINL, REBNEBET D,
395 | ®a HIARWMEREARY ZFLUOMIZIE, FIATAZRRNANLNTWND
395 | D [RFROMETIERIE

112




A EEORBSIEREICIX, T T 7 B, B HAEE, v MERH D
Ou FitE FFEF L EEHNRKE L, REERFEFZT, o #t (Y U LHeDF A1) 2T Z 80355,
ZOEE, o BEE VD, o FETIE, FPEE, REEED 2, HEEN 4 B LEREICELT S (K
37,
OpB iR THTOHENERLF T, PR EETICEEL, ZOETN, B BfE L TR
Wi EnsZ Enb b, Z0oEbE, B REE VI,

B OHREETTIE, BUFEAE, BFE S LEML, EEEOFE URFICZET S (X 38),
Ov HitE o BES B BRENRBZ o180, BRSNS R XX =1L, v B (BEGE) & LT
i, BEFRITRERIRIEICR D, ThE v BiEL WD,

y REETCIE, JRTRE EHEIIE I L,

395 | ®37 o HiiE ()
395 | X138 B mEEtE ()
Oz OZEF, FfEZEnopte +v2E£IND, L, BF==2—r ) JOKKTTHD (p.412~414),
295 | Ver Vel WINLEME LT, EHEIT 01UV,
@B BAEIZIE, BT e OKIT (BET e p.412) ZEULDBIOELLHY, Zhkd B RAEL VS, BRAEICXK
LT, K3 TRENDLIRE(IZ B RELV D,
OHERI B D ARLERIFAEEDN, KFTEREZ B KL T, BERF IR D F TO MK ORI % B
BERINE VD, EHERED 5 L, BEENELT 201 o BELT TH Y, BEHIE, 4 OFKR LML LA
396 | W, BREERFNCIE, A FENAMOLNTEY, MY ULAEThOGIAE 2%50E MY U ARSI, x7Y =7 L23INpH»
SIAEDRINIFR T Y =0 85%50, UF7U2BBUNLMREDLRINIV TR, o780 (TrF /7 b 0
) MOHIREDLRINET 7 F =0 LRGN E i Tnd (1% 39),
ORFHDREM 1L LafO o2 00%, B TROEHED, 10 ~10" mBRELLF ORI E X
WM< IE 6L, —H, BTFROEBRMICL 27T, BrHAOBEHIRE 2o T, AT, KN T
WERNTNEIZH DB FRICHIETE 5L, ZO1ED, BTFOBOREWEFENENRWZHI2E, LE<of
396 | METIC K BAEAINMEIRY, BERFETETIE, BEEVRKEWIZEE, FHETOHN LBT0K 2 0ENRE
AN
40 DX DI, MR T O 7, FBENCTFET OB N Z LD, 1 DOTORTEER R LI LOEERNE LW
9. BHEIICHER TR SN QO DRI | FREED D, BUER 3000 FEHO L OB R IN TN D,
396 ;9@?%%% (75 %5 Ro =17 528Po’r EOJFFIEICIE, o FEZRBZTHOL, B HEEZEBZTHO
AR BRERIEEEN
nZEDEK LTS L, SERINOEEKATL, KO IIZESND,
296 FU D LR 4n
RTY = LR 4+ 1
77 R 4n + 2
TIF=7 LR 4n + 3
396 | @ RFUCOFRIEDO IO, MBERINCE S WSRO TFET D,
397 0 BEEXR NETICBEBAINZRTIEOREZRL TS,
397 | BIRES FEF#ZDAEE
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U D LZEThAS O PR A R VIR LT, $R28PbIC/2 2 £ TIT, o ML B MY, TN EIUTEIE Z 25

fHEt o AIEETIE, BEHED4, REESR 2B L, B RETIE, RS LN 5, BHEENZLT D0

397 %, o D LELETTHD,

2 232Th2>5208Pbic/e B £ Tio, EEHUT, 232-208=24 721D LT\ 5, BEENENT HDIL o REEST
THY, 1HHY 4T D, LEB-T,

AEEOEEI, 24/4 = 6 [

397 | F£7=, 2BThH52BPbic/2 b £ TIT, HEAERIE, 90-82=8 121 WA L Tn5, JEEFIL, 1ED o AT 23
DL, 1EO 8 FETLIENT S, o AEIX6REIEBIHDT, TZL IR TEZORANL, 2X6 = 12 TH
D, LIendo>T, B MEOEHIL

12-8=4 []

AR o S x B, B RN y B I oo T 5, HER, HFHRSOZNENOBDIIIE, HEHED 4, i
FHEFN2xy ERT LW TED, ZhElnd e,

397 HEE 4x =232 -208 - - O JFRFEE:2x-y=9-82- - -©@
KO H, x =6 ZNEFXOIRALT, vy =4 offi6[m, B A 40
297 ;‘:EES73&ﬁyzgguﬁiﬁﬁz%‘réﬁ%ﬂﬁ%ﬁwﬁbf, Au = L20Polc 2B T2, o AitEE B BEEIXZRE M0
32 50
Plus #BHEIZFA L -ERBIE
28K O LR COIZIE, T MEDOKMMEEEORBIICHEEND, 1BCE, B EEBZ T, FH»
DRSS B B (AR otofél;f:tpﬁﬂn}: R OERUNOF TR & M EZE L ClCnAEmk L, 2
400 | KFOLCIZRIFT D RCOBIAEE, RE—EBIRIZNTND (Ka), 72&x0F, HBREZ TWDIIE, JEARKRIC

STIRFERY AN TEDY, Eﬁw\w)lgc W 5% CoEIAE, BRTFERICTHD, ind L, ﬁ@*ﬁ‘fuﬁ‘
TV, BCORRBEIZ X - T, ZTOEFEERILHD LT, 14co>4:ﬁﬂ;ﬁi5.7o><105$f&w ﬁ%&”’aiﬂél‘m@
FIELNS, ZOMEYNREE CWIZERERD DL Z ENTE D,

do0 | Ma GERDORESIIAN LHND L, REGAKT HUCOBES, Kaifio (= (GPEThot, Ao
FOHRY AN DD, ﬁﬁﬁuk?&&éhéﬁ\ 2L, RCOHEHIE 5. TXI0MEL T 5,

400 la REFEUCOER L FRIE

F o hRETRE - HETHR 0D BifL
400 HHREDIR X 2 RTHALIZIE, X7 VARD D, Fiz, BEHBROBEEZRTHEIIZIE, 714, —Ub M &R

Hb (FA),
F 4 RGTEE - RETHROD B
BAfL e | B&
V%% Bq EHEME D G TS (f8) 2RTHALCTH D, 1 Baik, 1BHEICI
(RHHEED I &) EOBE TR NS 2 L EOBEEOBRSThH D,
400 A Gy WERAAWE 2B 5 & &, BEHBRO LT R —D—EAWEICE 2 5N
(g o &) ., ZOEED, WH 1 kg HT- VIR SN D RO = 3L ¥ — 2 IR E &
LY, 7»451%&&%5@&&?&5 1 Gyix, WHE 1 ke HIVITRINELD
TRAX—N1 JThHhDHZ Eu2ET,
=YLk Sv RO NARICHTT 2B, WIRENFE U T, MR OFEE e f L ¥ —
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(et &) RENC LS TRRD, ZORELZEL, WIUREIREAE R THIEL-Z&EZ
IR LV D, ET, BB AT T AMEORRR ST X o TRENR R D O
T, TNEMK LRz EhE L WD, Slifte, EMEOHEAMIIE, W
b —Ybk GLESy) BHVLND,

@a O 1 Gy 1% 20 Sy OEMMRE, B AR, v MO 1 Gy IZZNEI 1 Sv OEMFREICH YT 5,

400 | QEEBHIER TERRENDMICIE, v 7 ui—~YL MER 25 uSv/h) OEMABFAVWLND Z ENEN, =
WX 1 RS-0 ICz T A EE RS, 1uSv/h = 10° Sv/h TH 5D,
400 7 L)L (1852~1908, 7 7 > RA) WPRFAE, HURBEDIRS OHALART Luig, HOAIZHFET S,
7 LA (19056~1965, A ¥ VU R) WEFE, BRBEOROHA 7 L A1X, HOHICHEKT 5,
G MEHROFA
TFHRE, TR, BERA Y, WEWSE TSR TWS, & 20E, o B2 8 BT, Wiz @BEd 5
401 L, BPFTHRINENTIHL RDOT, HKOESOWHER LICHHAS TS, v B0 XA, P, Bike
BT HMENRLS, WIKEESIPICZEONEEZ T IMERE R CICAVWbHNR 5,
PrLEBIIHEAFEOTT, SESERBBREZBOTNS (K42), L, LROBERRRE, FECEN
W 525, BWEULEOBEBREZBOLWEIICEET LI ENLETH D,
TRY HMEHREDOFIAEIZOVTHERELES
401 | HRE, SESERLOIFHENTWD, EOX IR DICHAINTNWDED, XIReA v F—F v b %
FAWCTHR~ L,
Topic AY<F47
Hr<FA71%, v BEFHALCERHAOEE THS, ZOEEIX, K200 HOMBENOHIHIND v %,
401 | 1 RICEPSEDZLIC Lo TSR EORBEAZEEIELI DO THD (Ka), LEOBEN SR END vl
B2, BRI E A ERBEE 2 v, £, AR TH AT 2L, BB THREETTD
ZEMWMTED,
401 Ma Hovx+47 )
BIEZ~LVA Y PO XS ICEE L, SEEOFEIC v MEET SE 5,
Check
401 | OSBROME L T OWE, FIAFIZONT, ZRENMRICHAE X,
@9 & i3 h, R X,
401 QEBFR#EZESIC L D &, —ROEMBERE X, BRMFREZERE, oSy UTFEEDLATWDS, £
7=, HRAERE 21T O DR E 1T OV TIFAER] 50 mSv BLTF, 54ERIT 100 mSyv L FEED N TV 5D,
401 | —-UL bk (1896~1966, AT x—7F 1) WIFE, BABROBOHEAN L —~L M, HOA/IZHFET S,
BR 12 REEME L7 OFBH
B#
ZE XN DS E ORI AT~ L 5,
40 EEBROFTEFEHROINE

ZERP ORI, T MEOBEVEMENAAEL, W, FRHOBENLONEENTND, T bi, fMERE
ZRIMLTHRD, MEHHEE (DA T — 127 —34E) 20T, BEEEWEOERIZRD 5, 72, R
A =%y bEFMALT, ZXATCEENDLB S RBEHTEWE & 2 ORI ZFH~, JE L7 E 23 <
bOHNEERT D,
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%

OM ZH%%, 1Rk, 7 v %o 7/ _—sS— BT A, ANy 4vF, IR (BxiEBmEY)

Hik

DM FHE ZERBEIC L, 1 M0 5 MR T 5,

OfBEDORFIR—2D 0L, MadDXHiZ, 7 vFr I/ _X—R—% "HILThHhSE, MITLTLDD,
Q@ZERTFDREN Y v F v JFR— =275 L THEL 2D £T, 30 0RE, R cRksI§ 5,

@7 vxX v T RX=R—="WBIFR—ANLEY AL, BEI RIS MAEE L HTT, 1 52 & OFEEiek
75 (X b), WEIL3I0SLLEFTH,

T—4 DOMNIE

DFZEOTHELNEHEEFK alZFEAL, TNHLDOFEEE a ZRD 5,
QFZEOTHLNI-HE x, #RITFEAL, 1 5O v, 23ET D,

EE O TORHE L, HEEZBBLTHDL n H%ETOHEOEHEZRLTWVS, v, BIEBEO n 53
O, 1oMicBilsn-itserL, kA TRINS,

Yo = Xo1 — Xa— @ (X0 = 0)

Qi H Y OHIME VT, #ithh CEEEEY) Zywm MlInZ L7277 724 (K o),

402 | OGMEHEE X, B & (FET), v M Ob1) REDKIROBENET HIEETH D,
EZR
FFE1LIATEZ, TOH, EPOANEFELESTHL I,
403 Dyn & m DEMRERT 7T 7005, FHESE O ¥R %Ko X,
Q7R b DB MWL, BHIC22RnThDHEEZBNS, LnL, 2Rk, HEHATHY, 7 v 7S
— XA E LRV, ROFRIERINOT —H BB LT, 7 X 7R~ A 35 U i O %
ERE L,
Plus xt#452
403 X ocix, it/ 77 Xidn2b0TH5, HHITIE, v OXHEL logiyy DIEE L ->TEY 9 BHEEY T L1, 1
HEY RO KRE S 10 (512705, A7 9 725 &, EEEEAICELT 5277 72 ERTET LN
TE, BEEOMOBBREE 2T D,
3 BRIEEIRILF—
403 ? LS T, FBFOMAMZ B0, BRDWENELD, —F, RFEEI LTHLENBZ 5, 2D
IS, EO L RFENRSH B D0,
A BERBLHEEIRILY—
OEBEERE ~VULIHeDFEIL, Bt 2 &P S 2 15250, FAHOERE, B[ E hiks 2
DEBROEGF LD DT/ En (K43), — &I, R FEZEOERIY, FhallT 2 TFOEEORF LY b
404 INEL 2%, B EPETOBRERZENEhm,, m, b L, JRTFES Z, HEEAORFZEOEREZM L LLEE,
BROZEAMIL, R TEREIND,
AM =Zmy, + (A—Z)m, — M -+ (37)
AZ X0 EERT,
ZDOAMEEHERKEE N,
404 OMEEIRILEY— TA T aFA 0%, 19054, FHXMEIHRAEBEL, BEREZIAXF—IRETH DL Z L 2R

L7,
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Bin [kel OMRIZ, BEEFONHEE ¢ n/s]T5E, FHIELTVWDE XL, RIRESNDZRLX—E [J1%&
HoTW5D,
BE LI RILX—DE M
E = mc? --- (38)

(mx¥—[J] = H& [kg] X (EZ=EHOIHE[n/s])?)

B AR T 2T _RTCOFEZIELIEOIS X IR LERED =X ALX—1X, TNOLABETFEEZ S o T3
LEDZIAF—LDHEREWN (F44), FOZRLX—DEAE [J1iZ, 2 (37), (38) 7, AE = AMc2THE
n, wHETRALF—L LiENns, 2t BEXKEAMEZ T XLX—TRLZHDIZHYET 5,

404 | FAa B84y (1879~1955, KAV « ZAA Z « 7 AU F) p. 367
404 43 B=EXiE
X 44 iHeDEFHOBEEIRILF—
404 g, I, RIEELTELEESTNDEED, TR X —0N/NEL, BERREBIZLD, BT EIEbiE6I
T 50, AMC2OZR VX —NUETH D,
405 | K45 BRFIEHEZYDEEIRILE— BE1TE) LOBOOTOMIEZRL TS,
IFEIERFAED, B 1 HHY @%ﬁiz‘\/wf@“ﬁ%z& BEHA L OBMRIZ, K450 L5125, T 1
405 | 7= OFEETRAX—RNKREVTE, BT LI LA AEDDON TN D, $EFe TOMMRRKIZR>THEY,
BEK 60 REDF D, MOBEMOFEIZIVBRETHDH I EBDLID,
fIRE7T BEXRBLHEEIRILE—
FARFHOFFREICOWT, ROFMICEZ &, 72720, B, EAEOF TR 2.01356 u, BT75 1. 00728
405 U?L 1723 1.00866 u & L, 1 u% 1.66X107% kg, FEXHFEREE 1.60X107" ¢, EZEFOHHZ 3.00X10° n/s &
2,
(1) EEKRBAMIIM u by, F7211 kg 2>,
(2) #EA T HRILF —AEIT MeV 7>,
Bét EEXBAMIT, EFOEEOARFH) — RAEOEE) ThoH, £, AETZR/AVF—AE, AE = AMc?
MHRDEND,
2 (1) (EEXEAM) = BE1ToEEOAF) — (RIEOERE) 75, AM= (1.00728 + 1.00866) — 2.01356 =
0.00238 u  2.38X107% u
405 | E72, 1u=1.66X107 kg THHN 5, AMZ kg DHALTERT L, AM = (2.38X107%) X (1.66X107) = 3.950X 10"
¥ kg 3.95X107% kg
Q) FEA TRV F—AE [JHZ, AE = AMc2)5, AE = (3.950X107%) X (3.00X10% = 3.555X10% J
Ik MeV IS 5,
AE = —3555X10°% __ 5991 MeV 2.22 MeV
(1.60x10~19)x 106
ERHFEEe ZANT, 1 eViT,
405 | leV=ce [C]X1V=160X10"°7J
M (AH) 1T 100K THEEETH Y, 1 MeV = (1.60X107"°) X10° J
FRE T HE 3. 01494 u O~Y U AHe DR PR OBEEKIBIFT udy, £z, G RAF—I3T MeV 23, 72721,
405 | BT 0BT HEA 1.00728 u, T OB A 1.00866 u, lu % 1.66X107% kg, EAEREA 1.60X107"° ¢, EZehoD

Y% 3.00X 108 m/s &9 5,
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B #&IG

HBHFTRES, RERZFIAX =% L o BIOFETEERP 172 EREZET 5, BTOMAREZNBIY, BiE
DENTDHZENHD, TOLRBGE, BRI (RTPERIG) W), LERISTIE, FRTOMA2HoER%E
DBITT, RTIIE LR, —F, BGTE, RN L, BlIOEERET 5,

PRRIGICIE, EQOLSHEBEHMLAHDIEAI5D.,

FHT 4 — RiL, 19194, EHRIZED o MOBEZMHIELTVD L&, o MBBIETEIRWIEE T AN & 2
AT, T OBOBEHBEBRB LZ, 2L, o BPERORTEICHEZE LR TENENLT, o« L biFRS
DREVGFBHIHE SN2 THIEEZONT, TDLE, BEREOFRAENBEORAIZICEHIN T LT

06 | oy A N B CRE A B
ZOEE, NEYIORAEONTERTH Y, KOS TREND,
N + 4He — 30 + H - (39)
BEOSIZ, HHET nRB T p R EORIT AT 5 L &, BRGATIE, Eb0kFOiEIC, 1ok (BE
%), B5E (RrEs) RS T8 TE2AT, in, Ip (F7203H) OLTRENIBERH 5.
BEOGSIE, 2 DORFED, BEWIZF2 b EERS UFN) Kb -C, A3z b EHEBfc ECRE L
X LH TR I %, BIEOEMKIGEOERTIE, MEREFA LT, &R EORITIZ, BEKINITHLE
DOREIEFH T RN F—% 2 TN 5B,
406 E BRSO
BEOL DRIZICEWT, o (BEXK) omfilERE (RHEF) O, e —EIlRkizns,
14 ko () CABZRTEZRL, BEERETRIE L,
406 | (1) SLi+dn->( )+3H
(2) 2c+1H- ()
X 46 FTEFRERNICE LR
406 | WAL T ORBMCENE LD Z EIZL T, BB EEIND, 28D o MOPEFRIZ, Z00EWEERE, BT
HORWBUFA RLX 5,
406 Da #E, RERPTEE en LOEE R,
TSP T+ — K (1871~1937, A XU )
ORRIGIZE BT RILF—
BRIEREBZ DL, BTOREZRVF—0EDY, KILOHE CEEOBRMNET 5, FISIZE > TEHRED
407 BFIMN/NSL 72D L&, ZORTETZRAT—=BH I, KE<RDEXE, XX —nNRIREND,
ZOEITERIGR EI Lo TRTEICHAY THx L F—%, oL X—L1n) (X47),
A L EH7= 0 OIEERISICE D= —138k eV TH D, —F, KA 1 HHZY OBNISICL D=3y
— 3 MeV TH Y, LERIEOKE I LDORES LD,
107 47 BRIEERIRILF—
X (39) TRENDHBRIETH D, MATRLX—DRD LY, oA LX—RNRINEND,
g 8HRISE I RILF—
ik LCWD U F U AL FZIZ, 0.60 MeV DEB =R AL F—%2 boltf-HA ST E A, RO XD 28
407 | KB T o7, JLi+ H - 23He

JLi, H, $HeDR OB EAZZFNFI7.0144 u, 1.0073 u, 4.0015 u & L, lu% 1.66X107% kg, BREREL
1.60X 107" C, BEZEH O @A 3.00X10° m/s & T 5,
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(1) SIS & » TR LI B3 T u
Q) ERENTZA~Y U AHe DR O, EE T RV F—OFIT MeV D>,

et BESICEAEEORD NS, MHESNTZo ANV X—53E L, KEORiI% T, TRVF—DDNMEFEESND
Z L EFIHT 5,

2 (1) BERISOIRIZET A8 8OV AMIE,

AM = (7.0144 + 1.0073) — 2X4.0015 = 0.0187 u  1.87X10% u

Q)ERIGTIE, (1) OAMIZFEY T 5= RV F—AEDH S b,

AE = AMc? ={ (1.87X102) X (1.66X10%2)} X (3.00X10% = 2.793%x1072 J

407 ZhE MeV IS 5,
2.793 x 10712
AE = Aeox 10-9) x 108 LA MeV
FISDOHEIBICBWTCERZAX —(IRTFENDLD T, AEL KIERTIOIHOES = XL F—DfiiE, 2 2OiHeDiEH) =
FAX—DFNTZE LV,
17.45 + 0.60 = 18.05 MeV ~ 18.1 MeV
#6878 8 'IN + 3He — 30 + IHOBSUS TN S 412 =RV F — (3] MeV 73, 3N, 3He, 70, HOFFEOHEE
407 | 2N FH 13.9993 u, 4.0015 u, 16.9948 u, 1.0073 u & L, lu% 1.66X107" kg, BREZELX 1.6X108C, H
Zeri DY A 3. 0X 108 m/s &9 5,
C BHH
ORNHEDEY 77 23UV b= A2Puln EOJRFREE, FHETFE2WINT D ERLEICRY 2 HOJT
BT 5 (M48), 2D LI, 1 DOFTEN, BHORTEICHHT I E NS,
B 45 5, B 1EHZ0 ORAET RNV F—1L, HEE 56 OE3Fe TRNERD, VT L2BUD LS 7, HE
408 BOREZWFETRICERHENBZ 5 &, StOBEBRHIZIVIEWERTENEL, SRAOBET XL —DfLY b
DB OREET I X —DRNERT 2720, ZOEHYT IR A= ENS (M49),
F—tEDOF L ThH>Th, BOROMEFIIEEDH D, 77 3BU0EE, & 2%, RO XD RGN HIT
Hivb,
230U + §n > 22Kr + ¢1Ba + 33n - (40)
235U + In > 3Mo + *3lSn + 24n - (41)
OFEHERE —TRULEOT T VBUNMEIEL, BoR TSN+, Blo T 2350l S b 44
408 | BT END L, BRHEHDRLZIIB I D, TNERSHEOBEHKISEE VD (K50), B ROBHERENR—EDH
A Ok DRIEE, R LV D,
X 48 #oH
408 | 1 gDEUMNBAELDIZFAX—E, BLZ8.3X10° JTHY, AiM2000 L OBBETE LD =R NLF—ITITIT%E
LUy,
408 :gﬂ&ﬁ%@:*w#— A (40) TREINDBERIETH D, AT RXNAX—BHEI L7257, B X —05
Do
408 R 50 EBHERIE BEoRPBIDL, 2~3FOFMETRBMIND, BHRTIE, FEED QR TEZNET 50,
ZITE, EnHEOTRLTNS,
409 OFRFHHRE HTFHRETIE, BHATELLIBACRLX—TKkERESE, KEKTF—ELr2EDb L TKE

32 (51, FFFHNTIE, THEF2RIT DHEEEZ VT, SIS ZH#E L TV D,
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JRT-FEETIE, DPEOERENO RBEDOTZ AN —2 (L5 LR TE D, £, BBEOBRET BMLRENFE
ALz, HIEROERICE X DREN/ NS VE SN TND,

JRASFN O BESHERIGAAR D S 1%, FROWBEHBA TR Y, R oEiiE, #HgazeT 572012, I LWE
HoOb LTINS, £/, EREAOZREIOKRES (95~97%) BHAFIZE > TI YA 7 ANAETH DL &
ShTn5,

B51 RFAFEE V72330, BT & ILSBRIGT 2, RFFENOKIE, BORTHRAELZTHETORS

109 1 238 U, moBnBesc LT < T 50l LTORELEE LTS,
Topic BRFHFEENEE (FEYY)

2011 FFIZEB Z T HAARKER T, WEFETIRBEIICEBWNT, BEOHER EIZ L > TEBFRMNTEL
L, REFOBRABHBERGEE 20, PR (AL R F T y) RKEBRENFEEL T, KEORKEWE BT
A SN D ERLFEIHEELTWD (Ka), ZOFEELIE, BREESCERF K2 EICE LT, —EHLVvxt
EMENRRE S, EAICH > TUTEERLENRD SN TVED,

i ARS8 L2 R I oW ik, BEIRERE (BEF) 2MThbid., ZhUaiE, FRFEARE O -
B TR, TBROBRE, JRTIFRB O & DTS, 20~30E00 5 Wb TW5, &EE—FTF 13 ERT

409 | I2BWTIL, EE DB K DRELERE U= RE OISR OB Y H L7 & OHESEE 25, B O T2 30~40
ENTTHTOND TETH D,

i A 2 DR ENT, BB K T, BRAIND L O EBEHEEY & 2o bd, HEHTEEIEY Y,
BT B 1= DIEE L TRE SRS,

ORETIE, =X VF—OZEN iR, —BLRFBOPEHEARBOBLEI G, TR EITEERFEELILEL
PLEARHT B, 2010 FETIEEBEENED 30%RBEEZH - TV, L, WHAKERKZIL, LEmm ot
ETRERURTE Y bRELSR-oTWD, —FHT, KNEBLEOLHETET R AT —IC L 5 REHAIL 10%E
ETHO, {LAREHC L D kR BEICKEEEFELTWDONRFIRTH 5,

409 | Mla EMEOEREFE—RFAREMN
BIRE9 BHaHEIRILF—
B&2.35 g DU T UABUDFAED, WOENHE LI X, BHSND =RV F—13 J H,
2330 + 3n > $2Kr + '£1Ba + 3}n
EEL, ZOBSETHHENSITRAX—T, 7T 2BUDREF LEH-Y, BEE 170 MeV THY, KFET
DFFEITERBIZE LWE TS, £, EXERL 1.6X10° ¢, 7ARH Fa &% 6.0X10% /mol &35,
BE 1EOFETENOHHENDZZXAX—RNEI LN TNWADT, 2.35 g DU T EBUDRTOHERD, &t
"D,
M0 1w 235 gL BUDE T OREFHET S &,
% x (6.0 x 1023) = 6.0 x 1021{#
2.35 g DT LABUOME AL, 2.35 /235 mol THD, THAH FrEHIE, 1mol H7zh D1 (FTH) 0¥
IZHY 35,
ottt S b =3 v $F—3,
(170 x 105) x (1.6 X 10719) x (6.0 X 1021) = 1.63 x 1011 1.6X 10" J
PR HBIZ0 DT R AXF—%, MV 0D JICHE L= b D Th D,
410 HREI PIEHI OBSHETHHINDZ XA X =BT T U 2BUOF TR L lHZ0, BLZE 170 MeVIZ/D Z &%

e X, 72721, B3U, 3%Kr, iBad il T OE mA E N EH 234.994 u, 91.907 u, 140.884 u, FMETInD
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BHEA1.009 ubd5, £72, 1 u% 1.66X107% kg, EXRFEEE 1.6X107° ¢, BZEFONESE 3.0X10° n/s &
35,

D WM&
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NT-FREBEHTRET D, KNIBELIE, R TOPDYVIETFCTEKEDLSDEZANRBERDLIETT, HEDOKBEOD
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b FET, HlZE, TRTFOWEETEAHIND
BEHEE L) & 20, RT3 ETER
H S 3B B R E O R E T IE) &

62 T BREME CH DY 7 NATHEDOBOHET GBAFMNT) PRI END EESEPERE, U IR HERME | T E2RELET,
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62 @pressurized water reactor
2 BEFARBIZEFTHIIRLF—FKEDLLH
1 RBF& R 2NTRT LI, BEOIFEAEZLHDARTEEE, ThET.OICERT 2H0EE 72> DR
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L, LERIRTERELY, 2 ENOMTHIETH A ZEEHE L5, FRTERRLTIHA, LEisok LiJEE

63 ¥, ETFRTFESEZDTTCERTOR BN TH D, &S 1, BEH 1 OKFERTFCTHIUE, H, KHr&592 B
B 235 0 U7 VIR THIIZEU L £T,

FFEOREEEEE OBIRIIN 3 L9122, RFESVR U CHERN R D KFHE - BHAFE - —HKEPL, U
T2 235 LT 28 DRI RS E, TENVICRNRE L5, FENLRICIE, ZOREAHERE S 528 7% & it
B ORI THR & EREE) 2 L CRERBREICEBRIND LD ERH D, R TRORITIZIE, ~V YV ADRTE (T 7
7 (a) #), BT (=% (B) ), T (FETH) BHV, ERFEIIT=RLF—RNEnTr~ (y) ffEéxzy
7 A (X) B, LIRS DD, RIMRITHHBIIEE T2, B E T hE e W, teEE AT 2 WE
R & L5
Dproton
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@atomic number

(®mass number

OEREARTOIZ, JRTEEEN (atomic mass unit, FLHuw) BHWVOLND, ZTIUTRFECORT LEEEEL L
ZOU/12R 1 uEEDLNTVWD, 1 u=1.6605X10% kg THD, BT EHEFOERIEIZNEI1.007 u, 1.009 u
Thb,

(Disotope [RINIEFHEE BV,

®radioactivity

Qradioactive substance

63 2 EFDEE
63 3 BEROEELEE
2 BELIXRLX— FIEOEEIE, BEICE, TNEHRTIEF0ZETROEEORINE D bbb T hiaha
WV, 7220, KAITRT LI T AHe DB R 4. 002 u X, 2MHOB T (1.007 ux2) & 2fHOFHET (1.009 u
X2) OBEEEZT-LIFERE4.032u0 k080,030 u /&, ZoEIEERIBL LiITh, ETFofET xLrX¥—cHt
HTx2%,
TAvaZA ORI, BELEZXAXT—FZEMRLOThH- T, Bl rBilaT 2L, K40
XY ICEBRBICHEY TR F— %%% T A, W, BT EESRT & FETIC T A, EREXIEICH
YT Lo RINX—%2 50 ERNHD, ZOEREOZEE n [kg], BEFTONROHEE ¢ (= 3X10% [m/s]&T DL,
a2 X —U [JHIRDO L 51275,
63-64 U = mc? [J]] = 931a [MeV] )
J (TPa—) iTeV (BrALb) ITHBETE, ROX D 2BRRH B,
1 [eV] = 1076 [MeV] = 1.602 x 10719 []] ()
T T OB RSC IV HEEN S =X AX—X, T UET LEHTZ0 200 MeV THDH DT, 3.204x1071 J &
5,
ZDOEIL, FREOFRFHEIZOWTEHEL, 1 1 BH0oEE LY —, T 2bbEREAT LY -2 F &
wt%@%l5_r¢ BEH 60 LD TFEFEE T A NAF =9 MeV R TR O KREL, BEREMTHD, T2, HE
s 60 L0/ SWEREIIMAE T2 L TR AX -2 L, 60 LV KEWEMIINRT D Z L TopLX—% it
THZENbND, ZOL)RFEE-EEZRVF—OWED, EREXOENH VX —FHOL & Lo TS,
(Dmass defect
@bond energy
@HEE1 u=166X107 kg THHND
a[u] = 1.66 x 107%7a [kg]
Lo,
U = mc?
64 = (1.66 x 107?a) [kg] X (3 x 108 [m/s])?

=1.49a x 10710 []]
1.49a x 10710 []]
" 1.60 x 10713 [J/MeV]
= 931a [MeV]
@FEMEIZIE, 1 eV = 1.60217733X 107 J
®0. 227 ux931 MeV/u = 211 MeV = 200 MeV
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—77, 1 MeVIZ 1.60X10" JTHDHING, AR F—IL7.0X1.60X10"7 = 1.12X10"2 J L7225,
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7=, M JIZhbnEROE, 2770, JLIEFEOERIZT7.014 u TH D,
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L, B T%OMEFRTHEMo & BLadiE M ,2@@mﬁ¢$%mébéo_@§miﬁ®;9 IREND,
250 + dn > BSUCRZLEE) > 5Mo + ¥La+ 23n + 7e 3)
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(Dfission product
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66 =8.1x%x101°](=kg-m?/s2 =W-5s)

ZDIHD Y PERERNF—ICEBREINDIBAETHLDOT
81x109%x032=26x1010]L722
:m&ﬂw-muﬁ%#%&,%éﬁﬁim*ié

2.6 x 1010

3600 - 7200 kW -h
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NEOEERENHNGNS,

BNRBISIZ L > T ENAHHETD S5 5, SFH LT L EZTBNROESHEEL 3 &30, SR8V T
BRSO Z 2EEE, #HMbLEDL S LT, —EDEAE TR SN, 20X kB ERIRE L VD, i
P2 PRI LA L CHEIN S 2 B O SRR & ) ICHlETtE 5,
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VU= OLORH D,

(Dchain reaction

@thermal reactor

@fast reactor 7TZAAIEIEFE BV,
@nuclear fuel ERREIE HWYIH,

®fissile material PuliZ LV b=T AL EW9H,

67 ®fertile material ThiX hVYU T ALE\WV9,
OES =N
@71 ~—TBIR,
@moderator
@heavy water #E7K GEHE DOK) OKIBRFEZEAKERTFLEEMRZH D,
coolant
2 BKIFOLLH FEAFETIE, BORTRAELESRREIORMTN, BUIHI SIT ®Pu ~EH L7720, &I
68 WIR 7= b, HIHECHRIN SN LT, BoHEHRIGE —EDORIE TRk 5.
BKIFCIE, RBMEY 7 2RI 8 ITRT LI kv 7 (U0) Ly MILT, Yva=y Afgan IR
L7zt o EHEE L THWOLRTWD, EmEM & BEMI TR HN LA TN D,
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®@control rod
®critical state
@shielding
68 ®reactor pressure vessel (RPV)
B containment vessel (CV)
O— BRI THF TIlX, U OREL 2~b%RE IR LR Y 7 02 HW 5, U ORMEN 20% %2 5
HOEERME T 7, 0.2~0.3% LU TDOHbDEHIT T & K5,
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LEEPAVDLN TS, EHIZ, | ROHIEEEZ US> OBREHES KR THA, ZHEHBAMNET 5 ORED IV THEIR
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69
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70

b MEKEEFIF (PWR)
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AV L-HRIVLEEEAT VLV AITHE LD THD, kFlL\J:*ﬂﬁ‘%%ﬂ%AMKW%J:T?—5 ENRTED
&L 7o TN D,

X110, IEAFRAFEORBRTH S, PO TIE (15.7 MPa) SN7=mEM 2 L0 &iE (300°C) 12957291
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WHIM T, RRIERITE Y R hﬁbfﬁ ERLSE, F—vrrinsy, ®EET5,
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1 EXKEFERFFORER

n

c HBREHEKIF

gV LEFEO S b5 m b, BEEOm EEHIE < OB & ONERMEREO b &2 o & Lz R KE
VRSN TV D, TERDWIEAKRFEFFOBEERR - FIE AT, R ENESREICE A TER o 7 2 4R
ML, WEGROIMBIEERELE 2 HIFR L7 b DT, Eﬁtﬁ?‘é%ﬂ%ﬁ*“ﬁ%bﬂ (ABWR) & X1 iﬂfb\éo Z AU, HRIRXR R
NFEEFREHEH SN TND

PER D INEARJH F-I7 tt&“(ﬁ%k}jrﬁ“ﬂ””mﬂ)ﬁiﬂmg%%%’l/ BRBHEG IR L 19 AX19 KO IEF#EFESINC
W U BARUINE K45 (APWR) b BE%E S 4, EMICHT A #EA TV D,

"

d FHEF
BP0 D HTBRUFRR bIThiL 5, EdBsiE (FBR) 13, Fﬂﬂ KO RAET L EdHP T 2RI 2T
FCTH 5D, Wﬂ&bf%wéwm%ﬂ$®#&%%ﬁ”%@,ﬁﬁm@w T A R U AR Sy 2 0D P0Pu 1T A
Eh, BHRERZT, ZOBESZETIE, MELE ®PuBLY L5 O PPu 245, ThbbHESELZ LN TE
%, EREMOEIFE THBSEMIIT7 I 20 TOART, BAD THA L] FFEHFICEE > TV,
EIRT A, BT v/ ATHELIZBREE AV, REERAY O AT A2HBHM E LT, BEEEE & LTl
FAT52 LT, $1000CHOERAT LT —ZEY L, 46%LU EOEWREERELZELZLDOTEXAFETFETH 5,
BWRTTHDIUVITRTN =0 LOBSHRISEFAT D3RP L, Wwﬁ%f%ém$%~U¢A®F
AN EFRIH L Tmm VX — 2 RAEIRDIRTIFEZEMAGIF & L5, 77 XA REBIZUIEAFR L ZEARKFEOR T
%, O THEIE (1000 km/s LLE) THEESED L, BRIAUSHEZ ~72d L, mUWA&*ﬁ%K%méhécﬁ
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