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Tetsuji IMANAKA
Institute for Integrated Radiation and Nuclear Sciences, Kyoto University

Affiliated Researcher, The Center for Peace, Hiroshima University

Abstract

The energy distribution released by the Hiroshima-Nagasaki type atomic bomb explosion is usually
illustrated using a circle graph consisting of 50 % blast/shock, 35 % heat radiation, 5 % initial
radiation and 10 % residual radiation. The origin of this circle graph is found to be in a series of
enlightenment books describing the effects of atomic/nuclear weapons edited by Samuel Glasstone
and sponsored by the US government. In this note, through detailed checking the contents of four
Glasstone books: 1950, 1957, 1962 and 1977 versions, several misinterpretations and inappropriate
translations found in Japanese books are explained. The term of “residual nuclear radiation” that
means late radiations emitted after the explosion is misunderstood in Japanese books as “residual
radiation” that means radiation from local fallout and neutron induced radioactivity near the
hypocenter. Because the 10 % fraction for “residual (or delayed) nuclear radiation” is not included

in the explosion energy when it is expressed as TNT equivalent value of kiloton, the circle graph
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illustrating the energy distribution from atomic bomb becomes a cause of misunderstanding.

X COHIT

RHAKREK G ESHEEE 1 RFEFHICL bR OBRRE LIFHKI £ 2RV TV 7220114F 4
AL TRIBHER RO NMEF2E1992] (KU IR R E R i D HEE s 1992) OWGETIER 2D
TN o R B U v R R i et a8 (LA THICARE) OfREHY OG5, BYI0OE (K
TR X D HEE) OFEETF =y 7 L TIELWEDEERD > 72, WETREHTICS 725 T,
[FEUB R = R L —1C “FEIMFHE” < “FEDOIK” ELBA->TND (K 174) OIFFEERN)
EDARVEIRDDHESTE, RIS, FBRIEHZ RV —RSOEHL > TWND, TEE50%,
#-35%. HH#R15% (9B 5 % B3HIHIHUEHR TL0% DR AR 1 &V O DIFHEREWIED D2 A
5L, ZRLRNC AR EDR DRI P BRP o, 20114F0 & X iE, KREBUF B IR
S, FUBOMHEL L TEFDOH D “The Effects of Nuclear Weapons. Third Edition” (Glasstone
1977) EFHiHiate L, M7 7 73HTRRDP 212000, JFRBRTZ XX =R IOV TEE T SLib
WHY . ZORPHIBTHA S LHEI L, £ LT, FERBITEDEERD) 2 L0 5T S 05 ikt
ZEW%T 5 “residual (or delayed) nuclear radiation” % [FRBEHUFHR @ “FHEHHEE" & “FLDIK”]
ET 50 AREY) 22D T, HICAREYGTIR (2012) TiE MBHIBGRHR] CE22 T 6ok (K14).
ZOMICEETREZ L E LT, Glasstone AR DI19TTHERM TIiX THEEBEKH = 3L ¥ — ZTNT K SEHLE
THRT L XICEBIMEHROI0%ITED RV LI 2 bhhotz, 2F V. KBFBOBREN %
TNT#:5 Tl6ktton (Fwm b)) &925&, BEAHTFLF—1316/0.9=17.8kton& 725,
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Glasstone S O HIRIT19504E D HifRK T, Z O H195THE R, 19624F iR, 1977TH /R & 3 [l ek FT < 41,
19501 & 195 TR DWW TITHER b RS LTV 5, RIER =% L ¥ —Ofd 5 B3 5 5tk &k
DTHIRP O > THD &, WIPITES> TWe) —BL TWARPRS D T2 EbBOOND, D/ —
T, R VF—ESICEAT M7 T 70 RG] &\ O NETRRAH TEIp e, o
MTOFEL k28 L TH <,

1. Glasstone&IZ DWW T

Samual Glasstone (1897—1986) (& m > N A D FE TI939F 1T KEITH D 19444 12K
EFEZEGEL TWDL. vy ¥ VEHENCITESE O G372 o 72 X 5 225, KETHIHLFEICH
TOHREAREZHL TWD, RYIOFEARIBOFEM L. KEEE (USDoD) & KEFETHEES

(USAEC) Z AR Y — L7 5 FMEEHE L L TEHE S, Los AlamosfFZEAT D &R 3.0 & 72
THEL TWek ZAIZ, GlasstoneNEEDOFREH (Executive Editor) & L THEE Sz, #IMIE
“The Effects of Atomic Bombs” & L T19504FIC RS viz, 195T4FIC/KIEE N2 T “The Effects of
Nuclear Weapons” &£ VV5 Z A b )LVOWETIRIZ /2 Y . 1962 ICEKETH 2 i, 197T4EICELFTEE 3 s
TWo, FAKBOFE, KERCFBEDORA LR, BE - 2R - BERROWIEK 7 nt 2, B R
T, IR - RIGOFEEE. NCHT2HREE L V- B2 RIS TSI L e TERE)
DEIICRZRINTE T,
WD FRRd Hdownload TE 5,
« 19504EhK © https://nige.files.wordpress.com/2009/11/eaw.pdf > 2021412H23H 7 7 & %
- 195T4ER © https://www.osti.gov/servlets/purl/972900 20214124 23H 7 7 & =
« 19624FK © https://www.osti.gov/servlets/purl/972902 20214-12H23H 7 7 & A
« 197T4ERR © https://www.osti.gov/servlets/purl/6852629 20214F12H23H 7 7 & %
19505/ & 195 T RIE, HAGERPHR S TN D,
* 19504FMR - R =F O TEFR&EOZR ] BoREtE, 1951,
C195THER R =B R TETF v KT v 7 BRE] L HARR,. 1958,

2. R H = RV F—DELIZ DN T DRIk

PITF, S TORBTRAEF—ICET ARz ONT, [JFEAOKE). RS, [EFEoa
VRl DIEICE LD D

! https://prabook.com/web/samuel.glasstone/1447802 20214E12H23H 7 7 & %
P EAMET TN D,
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2-1. 19504E0% © The Effects of Atomic Weapons

2-1-1. 19504 M Sk ORI 4T K 2 58 77 7))

1.3618 (p13) In order to provide a definite basis for discussion, the present book will consider,
primarily, the effects of a nominal atomic bomb, similar to those used at Hiroshima and Nagasaki.
The energy release of such a bomb is approximately equivalent to that of 20 kilotons, i. e., 20,000
tons, of TNT, and since the energy equivalent of a ton of TNT is taken to be 10° calories, the
energy release of the nominal atomic bomb is 2x10" calories.

1.387H (p14) When uranium 235 or plutonium undergoes fission, not all of the energy is released
promptly; about 89 percent is liberated within the first second, while the remaining 11 percent
appears later, as will be explained below ($ 1.55). Since the latter is not available to contribute
either to the blast or to other immediate primary effects of an atomic bomb, it is not included
in the energy values given above. The fission of a single atom of uranium or plutonium releases
6.7x10™ calories, and hence, in order to produce 2x10" calories, it is necessary for about 3x10*
atoms to suffer fission to release the energy equivalent to 20 kilotons of TNT. This number of
atoms is, of course, approximately the total number present in 1 kilogram of uranium 235 or
plutonium.

1.5518 (p21) In the fission of uranium 235 by slow neutrons, about 83 percent of the total energy
liberated is converted into Kkinetic energy of the fission fragments, 3 percent is energy of the
instantaneous gamma radiation, and another 3 percent of the energy is carried off by the
neutrons, thus making a total of 89 percent of the fission energy, which is released promptly ($
1.38). The remaining 11 percent is set free in the course of time as energy of the beta and gamma
rays produced by the radioactive decay of the fission products.

6.278 (p180) As a consequence, the temperature attained is much higher, with the result that a
larger proportion of the energy is emitted as thermal radiation at the time of the explosion.
An atomic bomb, for example, releases roughly one-third of its total energy in the form of this
radiation. For the nominal atomic bomb discussed in this book, the energy emitted in this manner
would be about 6.7x10" calories, which is equivalent to about 8 million kilowatt hours.

8.178 (p248) The residual nuclear radiation, that is to say, those which are emitted after 1 minute
from the instant of an atomic explosion, would arise mainly from the fission products, to a lesser
extent from the uranium 235 or plutonium 239 which has escaped fission in the atomic explosion,
and, in certain circumstances, from activity induced by neutrons in various elements present in

the earth or in the sea.

2-1-2. 19504ERRDES (FRE. FHIT K 20 7)

1) 1.36%H : TNT#E 1kton (Fu by) TR LE—E=1x10"%cal (FuU—) L33, JKiE- - E
FIIEEDJFE (nominal bomb) T. FOHIITNTHEIZ L T20kt=2x10"cal.,
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2) 1.381 : JFUBEMEZIRE (within the first second) IS NS DR E T X)L F —DRI% T, 7V
N%IFEZ0BICHHEND, ZD11%1E, (INTHH) MHZ I VX —ici@d#HE L 2. Zo9#1
[B] D fig = R L X —136.7x10 cal T, 20kton DIEFEIXIX10* H DO HZITHN T 5,

3) 1.551H : 89% PWNRIL, EHHF OEE TR /LX—83%. BIFET L ~<i# 3 %, HHEF 3 %.

4) 6.27H 1 TNTH#: H20ktonDEHE T XNV X —D I b, K35 D1
radiation) TRNVEICAHIND.

5) 8.11H : JFUBRIER 1 LRI SN D [EEIHGHHR] (residual nuclear radiation) 1Z1%, %

GUERRY), RZFRYD DT T 2350 L k= 1239, FAUCHMETHERNENRSEND,

6.7x10" cal

2-1-3. 19504~ Da X > b

1) TNTAH (hYV=hrubhrzy) 1gDBRTRETIZRXINTF—IFHFICL> TEFED DD
#11000cal (F v U —) 72D T, ¥ 7z ITNTH#H K 1 g=1000cal] & EFEIN D, TNTH R
1 kton(E1x10%cal T, JAK « B O HEFIREIZ20kton 72 D T2x10 cal D FH =RV F— L 72 5.

i) 2o/ —FTiE FICHLLRWNRY . KE - RIFREOHMKOZERTBREPHROMILTHS., b
T, BB - Bl TOREHBRETMHICHW SN TW5DS02 (Dosimetry System 2002) 12X 2 &,
Jis 25 S8 D JEFEHIAFI T 1 6kton TIHEFE S X 12600m, Rl AR O IR FEHIFIT21kton THEFE E S 1E503m
LN TW% (Young and Kerr 2005) .

i) VERBR I SN D D1E, B =R L F—D89% T, BV DU %ITH,A LK ENE, ZD11%
B OEENRICEHELG LRV T, INTIE TRE 2K T L i3 EHRv., 2ED, TNT
BF20kton DA, KB = 3L —IITNTHLFH T20/0.89=22.5kton & 72 5,

iv) 8.1HHIZHIT< % “residual nuclear radiation” X, 19504k D H AGER (A S 1951) Tix 7%
BERE®R] LRENTWD, ZORB, WODRICh TSR 22y, M1ED X5,
FRBRE T AL F—D—EE L TEENDI LI R-TDOTHAH, NELHIT] TR XH 1T,
HICARE:THR (2012) Tidresidual nuclear radiationid TMEHIRURHR & L7z,

v) —MREIT TEREE TR & O HEEIE, BOAHE T ORI RE AR IC X D R ATTE OHLE,
72 5 NCER W72 & OB ERETH 0D OBR I L THWS NS, BREIRERD TSR
D—IBEET 205, FEBHHT R L F—L L TOEET/NI W,

vi) 95 1 B0 = F V¥ —136.7x10 Pcal T, ZMeVHANL TH T L 173MeV & 72 5., HEIKEHRD
11% b EEICAILD £194MeV & 72 5,

2-2.19574ERR © The Effects of Nuclear Weapons

2-2-1. 195TAERUR L DR

1.1978 (p6) In a fission weapon, however, the situation is different. Only about 85 percent of
the energy released in fission is in the form of heat (kinetic) energy,.... The fraction of the
fission energy emitted as thermal radiation varies with the nature of the weapon and with the

conditions of the explosion, but for a bomb burst fairly high in the air it is roughly one-third.
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Consequently, about 50 percent of the total energy is then utilized to cause blast and shock (Fig.

1.19).
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Figure 1.19. Distribution of energy in a typical air burst.

1.207H (p6) The remaining 15 percent of the energy of the nuclear explosion is released as various
nuclear radiations. Of this, 5 percent constitute the initial nuclear radiations produced within a
minute or so of the explosion; whereas the final 10 percent of the bomb energy is emitted over
a period of time in the form of the residual nuclear radiation. This is due almost entirely to the
radioactivity of the fission products present in the bomb residue after the explosion.

7.4T8 (p285) Of the total energy of nuclear explosion, one third is emitted in the form of thermal
radiation. This means that for every 1-kiloton energy of the nuclear explosion, something like
3.3x10" calories, which is equivalent to nearly 400,000 kilowatt hours, is released as radiation
thermal energy within a few seconds (or less) of the detonation.

9.1 (p390) Another source of residual nuclear radiation is the activity induced by neutrons
captured in various elements present in the earth, in the sea, or in substances which may be in

the explosion environment.

2-2-2. 195T4ER DRI

1) 119 T [ERHTZ XNV F—085% I (EH) = xL¥—L L TS, ZEFEERDOEEIC
B e LTI SN2 OISR F LV F—DKI37H D1 T, 50%IHEE L HRICES IS (Fig.
1.19) J.

2)1.20fiT TiE#R15% D 9 6. 5%ldinitial nuclear radiation T10% i¥residual nuclear radiation
b5 Lk~ TND,
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2-2-3. 195TAERAND T A > b

1) TEE50%. BWi35%. HUH#R16%) OMZ 5 7%, 1957 D Fig. 1.19F3k L T & & 2 CHl&E
WRWE A S, 19504E/RIC & - 72 [TNTHA R T D it = % )L F — 1T iZresidual nuclear radiation
EEDRV] LW FEIRA, 195 THERTII RS 52, FUROKHT R L -4 L LT
Fig. 1.19%/RS 72 b, INTHE T X VX —ICRBIBFROEEN TS LB X 5 OB EBEOKE
72595,

i) 74T, B L X —T, Bz FLF—0 345D 1 T 1kton ¥ #3.3x10"cal S &5 |
EVWH R H D, (TNTHHE) 1kton ¥ OB = F L F —T1x10%cal& 72 5. T DI,
1950/ & R L TdH 203, 19504F I TIRBRHIBSAHRITE D 2 E ISR TN 5,

iii) 19504ERR Tld, B EOHEF NHR STV D25, 19574 TIix [Samuel Glasstoneffi] & &%
I T, FEOBEFIIRSN TR, 195TEM TIRAKBICE T 2 H B BMEAERAI LD > Z
&b H o TRERITIRELE X T2 D22 b vy,

2-3. 19624ERK% : The Effects of Nuclear Weapons—Revised Edition

2-3-1. 19624 EL D HR:

1.2218 (p7) The fraction of the explosion yield received as thermal energy at a distance from the
burst point depends on the nature of the weapon and particularly on the environment of the
explosion. For a detonation in the atmosphere below an altitude of about 100,000 feet, it ranges
from about 30 to 40 percent. For purposes of illustration, it will be assumed here that 35 percent
of the explosion energy is received as thermal energy. In this event, about 50 percent of the
fission energy will be utilized in the production of blast and shock (Fig. 1.22) (%4 7E : 19504FEhK
DFig .19 R LM 7 F 7)

1.2318 (p8) In addition to the 85 percent of the fission energy which is converted into blast, shock,
and thermal radiation, the remaining 15 percent is released as various nuclear radiations. Of
this, some 5 percent constitutes the initial nuclear radiations produced within a minute or so of
the explosion. The final 10 percent of the total fission explosion energy represents that of the
residual (or delayed) nuclear radiation which is emitted over a period of time.

1.247H (p9) Since about 10 percent of the total fission energy is released in the form of residual
nuclear radiation some time after the detonation, this is not included when the energy yield of
a nuclear explosion is stated, e.g., in terms of the TNT equivalent as in § 1.18. Hence, in a pure

fission weapon the explosion energy is about 90 percent of the total fission energy

2-3-2. 19624E M DL

1) 1.223 : BHROEE1E30~40%72H, LV H 2 T35%ICL TR, BR LB - HREEZADET
85% 72 DT, fEJE - FHEIT50% L 72D,

2) 1.223 : 7 F 7Fig.1221%. 19504 D Fig.1.19&L &< [F L
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3) 1231 : BHHTRAET LR NVF—D85%4, BE. HE, BRICEHIND, KEV15%IE,
initial nuclear radiations® 5 % & residual (or delayed) nuclear radiation?®10% T %,

4) 1.241F : residual (or delayed) nuclear radiation®10% (%, TNTHE DBEF T ED RV, O F
D, BERBEH AN —FESRH IV F—DI0% TH 5,

2-3-3. 19624ERAND T A > b

1) 1957FREF LM 27 77 (Fig.1.22) AT 225, [HEIHEGHR D 10% X TNTHEIZ & O 72\
LIRRTND,

i) PaxELEL0Z LW, THZ T 7 ORKIBT R LF—] & ITNTHEOFERE TR LF—] &
WP D Z LRI L TWAIE, 1950 RO G & FJF L 72\,

iii) 19504Fhf & 195T4EhR Dresidual nuclear radiation?’residual (or delayed) nuclear radiation &, (or
delayed) AMEMSALTWD, [HEESHR] Lresidual radiation [FRREHEHR) & OXBIZAfEIC
THldrEEbis,

2-4. 19774ERR - The Effects of Nuclear Weapons—Third Edition

2-4-1. 19TTAERRIECSC D HOR:

1.2558 (p7) The exact distribution of energy between air shock and thermal radiation is related in
a complex manner to the explosive energy yield, the burst altitude, and, to some extent, to the
weapon design, as will be seen in this and later chapters. However, an approximate rule of thumb
for a fission weapon exploded in the air at an altitude of less than about 40,000 feet is that 35
percent of the explosion energy is in the form of thermal radiation and 50 percent produces air
shock.

1.267 (p7) Regardless of the height of burst, approximately 85 percent of the explosive energy of
a nuclear fission produces air blast (and shock), thermal radiation, and heat. The remaining 15
percent of the energy is released as various nuclear radiations. Of this, 5 percent constitutes
the initial nuclear radiation, defined as that produced within a minute or so of the explosion (§
2.42). The final 10 percent of the total fission energy represents that of the residual (or delayed)
nuclear radiation which is emitted over a period of time.

1.2718 (p8) Because about 10 percent of type of the total fission energy is released in the form of
residual nuclear radiation some time after the detonation, this is not included when the energy
yield of a nuclear explosion is stated, e.g., in terms of the TNT equivalent as in § 1.20. Hence, in
a pure fission weapon the explosion energy is about 90 percent of the total fission energy, ...

1.43%H (p12) The manner in which this energy is distributed among the fission fragments and the
various radiations associated with fission is shown in Table 1.43

1.4578 (p12) Only part of the fission energy is immediately available in a nuclear explosion; this

includes the kinetic energy of the fission fragments, most of the energy of the instantaneous
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Table 1.43
DISTRIBUTION OF FISSION ENERGY

MeV
Kinetic energy of fission fragments 165 £ 5
Instantaneous gamma-ray energy 71
Kinetic energy of fission neutrons 5% 0.5
Beta particles from fission products 7*1
Gamma rays from fission products 61
Neutrinos from fission products 10
Total energy per fission 200 £ 6

gamma rays, which is converted into other forms of energy within the exploding weapon, and
also most of the neutron kinetic energy, but only a small fraction of the decay energy of the
fission products. There is some compensation from energy released in reactions in which neutrons
are captured by the weapon debris, and so it is usually accepted that about 180 MeV of energy

are immediately available per fission.

2-4-2. 19TTAERR D EL AR
1) 126 @ ZZHIEFHOGE, BB L EZOFEREDR, BEZXVF —D35% DB, 50%0NEE - HEL
2% BV D15%I1E, 5 %1 LN OYIHIMESHR T, 10%253 1 B LAEO BRI BB TH S .

2) 195THR L1962 RICH TE 72 “MIEOM 77 77 137 < 2oz,

3) 1.273 : BIMITH EOBRT XN X ZTINTHMAE TR T L X Tavis., 20,

D10%1Z,

) 1, EnEo %)X — (fission ener

TH5,
4) 1435 1 HoOESZICE b 729 K= 320X —0E S5 2Table 1.431Z ;&N T W5, &3k
200MeVT, Z® 95 5H90% D180MeVIEFH TR NLX—|ZfbiILd & STV 5D,

2-4-3. 19TTAERRAND T A > b

D) BloMZ 7 713 5b LW T, 19TTHER TIRARES Lz L 9 72,

i) A TRET DR ~DZF )L F =D 5 Table 1.43T/R S iz, 5924 5 D 165MeV
DA, ERIFEA U~ (TMeV) T (5MeV) DT AF—0DZ% ITIRHMERA I
I - BELE AL, fireballZ £ T 2. % Ofireballnr B, ZfR (35%) & JRJE - B (50%) MBFAE
T LEBRNTBRPYRT VN,

iii) 1.45% M Table 1.45T, [TNTH 1 kton DEZIREFEIT1.45%10%(# (0.24mole) DIZHFLZITHYL T 2 |
EEFEL TS, SIC. TNTHE 1 koton=10"cal L EFHL TVWDH DT, EHHL Y DR T I
F—3180MeVE 72D, 1.435H L —ET 5,
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3. HAGEATOH
JFBEDAMMALBNCONT O BAFEOFRELL, M=V F—0nMmIcHT Sk 2tk EE
LTk,

-1 RAZWH O HER TRF-EHOZR ] BHEH Lt 195148

GlasstoneA<19504F it @ & #. initial nuclear radiationi® [ #] # £% i & #* J. residual nuclear
radiationld FREEEH M) LR SN TV T, residual radiationid 7B R, TNTHEIZ DOV
TiE, pl7T TGO 1 BEICIIRI8I% M X, Y D11%ITZDDOHIC/> THNLD, L HEEIT
JRF IR DR RS OMOBEHEDO R RNRICES 220G, ERO =R VF—[HOPITITED
PoleDTHD] LERICRSNATND,

3-2. RA=H. RIS THEF OV R 7y 7 JRE ] s HIMGRE  19584F
GlasstoneR195TF /R OFHR. JRARDFig. 1.191%, 11.19 RFMH 2222 PIREFE DO = 3L ¥ —DELSY
ELTHZ 7 (B EEES0%., BWi35%. WA 5 %, REEHEHMLI0%) 2ArRsh, 4
RIS, TERSZTINTTRT L S Iid, BEEBRBD10% T E DRV L) ilidzavy, B3
HOOLVERAZERIT, B4ARESNHHEZEETHY ., ZORADLIIKNARTELHMA LD L
Bbihd,

3-3. HEBFIESE, B —3 TR & RUBE | BARBOR RIS 197548

%1 EpleT (A - BIRIX) TEHEROZD, BT RLEX—09 H50%2MREIC, 35% MEHR
Ifibin, YD OI5%NHEFRICE D S ToNz ) CRERTHEESR [RTREOHR] &
)] LHV, pl8T BT X LT —D15% % HEO L HEHED 5 B, 5 %S BREHAHRRE. 7D 10% 255
BB TH Tz EENTWD, FIOMZ 7 735 HI TV, F£io, TNTHE THRIET RV
F—2RKT & ZTHRBBFHRIIEER N, L) FRITR,

3-4. KT - RIGTHRRSE FEmER AL IR - RIGORUREE] HHEE 19794

2 %p8T ARFIIVTN b DI WKHELZ LD, BARICL > TET LTIV X —2EOK
17T% I BERDO I N X —=TH 5], p9T NKERPDIZZOEEIDE U BN NS, Bdox
FAF—1F, ZPBEOFBORA. ETFAF—0KI3%E LM 5. #3Fpl13T FTFEROE
TENF =D 9 BRIS0% ITBED TR N F—I1LR D LEZHNTND ],

555 Fp34T [FUBDZEHIRIEIC L - TET DHEHIT. BIEHL 1 2 AN S 402 I3 U #R
& ENLED H DM, b TR S DB BERO SIcOICKBITE S 1. THIIBEE#R L LTH
VIR EFHETTRPEELRE®RE S 0 TL S, ZOMBHBOT RNV F—1L, BETHEIND 2T X
NE—DBXZ3%% 5D, p38T IFHEMEEDORIRE L TEZXLND b DIL, EHERY (F
ELTR—F\ET U~ T5), VIVERIITNV =T ADRRDPHEOEEROE - T2H D
(FLLTTAT7 7T~ ERET %), FEBRMOED S DV 3 EoYE ThEF#RICE Y
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BEHbE e b D (R—=FZ| Lo ~BEefti+2) 2ETHD) DN, FREBEED = XL ¥ —
BHIZOWTORRITRWL., oM 7T 73Tk,

3-5. RikEE TR i OIS ] KAEIE 19824

% 3 ®p83T [REMARETEROGE, BEASERR 24T 2DICHEIND TR VT =K
50%., BWRL L THESND b DONBKIB5% T, Y DI5%IEHMHNBROZANF—Dnlcbi b, 1K
HHR15% D 9 B 5 % 1B EK 1 4 LA Shv, FIHIR & EiEn 5, &Y 010% 31, 7%
B E L TRWREICO > THIBENS ] LR TWS, 77 7 TI R0,

3-6. IR 1323 [RK « RIGEIREEOIM ] HHARLIR 19994

%2 #Fp43T [BEHHICE > TAEL LAV F—DKES P BREO =X L F—I1T, H1.3PEFRO=
FNXE—IZ, KI5 D IEIMER L EIZN D T o~ e RO R X —I1T, B DFI10% 3R
1 LRI SN2 BRSO =3 VX —L L THHEND (K2.1)] &R TWD, X211,
GlasstoneZA1957T4EE D Figure 1.19 L [F L TH 5.,

4.5¢9

® Glasstone &R D THHE T OREBBD HND DD, TEE50%. FHR35%. HA#R15% (WK
HHR5 % FREBEHRLI0%) 1 L5 27T 7 OHLEGlasstone KT H D Z LITHEWRWES S,
® residual nuclear radiation & 7z iZresidual (or delayed) nuclear radiation & \» 9 FFEIZEZH% (LT
5L T 1 ALK B SN EBREEROZ EThH Y BIATH OPE L S TERET Y
LB ROPRICOVWTHWEND REBHR] LWVWOREHTLIOEFARBEITH S, LM
M1 LTRL,
O FUR D) ZTNT K FHiFikton TH T & Z1Tid, BBHET RN F—DHKI10%ICH T D TR
FEENRN,
o RN T XX —El & LT, NEE50%. Bui35%. H#r15% (WIHIHURR 5 %, BB
10%)] LM77 723338 &Ry, HATHIZ 7725 L Lich, TNTAEBREE
DR = F L F— IR IR B E EN TR WEOERPLETH 5,

Bbyic

KB« RIGFBIC L DMz R VX =002 m"d M7 7 70dkzmy icnk Bofeoid, FyHT
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