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Rraie PrEeT TE W

T Of 7% T € R 9, 9ad o9 UeE #R gedl W Sfed T9a #R W@ T
T T froe %% FAg T W HE N W T R AW A HE wAS a6 dh
TH e @ G gR et wnn ® Scatsia 39 S 6l S €2 T8 qe
T HHE Ak o foq SRS 1 Sh o W R W 79 7Y favawda @
3 € foF T o wie | il ege i o Eiferem fss o, etefie droEE
TR GAT o HROT S B B1 A€ G 3 ARl o forg oft o e 21 feeh
HoeH fEe ¥ 36t @@ &1 IRl & STt i, oF o a9 § gal
Tt Geeft Teft eevgeRare & fau el % TWH Hid % 9§ @1 S @ L

T WE AT, Sl W G TS dNIgR, hiel, i, R, HeuhH T eI
o o TAR Tiivehta fEeed # fagd Scaed § A9t st i gfier o fawa
¥ favd UQI TN S YR T 99ER T ¥ 9l 86 fF 6 ST 1945 ol
ST o T o e Ui o o] a9 e T o 999 e 9 Il
F & v § T g T UE ARal o W T 39 99 | Iedfsid el 20,000
T AT (TE AR ) o ¥Heh § Icdfsid ol o a¥er off TF I8 99,
T4 3faer@ | Teha 41 ol qd ¥ iR ifere wifeaeredt (AT, T, =52H)
a9 fafifa & g © e faudos vfm &% 8 29 AEH & R 21w
el ol @ T fava =t memifaal 4 59 @@ 9 96 &1 9€ gen o qued W
@l 1 3T 39 G w1 faram wfw st st € R aw wqol gedt o e
IR T FR Ghdl &1 Toil #1394 fawner A & forw S sifas wfmar swRemE
? 9 € Twshig fo@e| o/ o & uimaned o fawa # SE

9 I8 &l Ygd o I¥EN T9:
o T Afafreneti o faft= e o deror fami =t a1 g,




T3] i GHIM Hohdl;
o Wy Ruee w1 wE-fafy &1 Ju X Foml;
o TN H ol SUET i Tomanfafe sl THsm b

27.1.1 TEEeR  TRTfshar

B WA € o el wered wmget @ w9 g B We 26 W e ugn T femd
off e oF TEEEE O H FEE0, g Rl wen H SUrked goeR #d g
7, TRETY] 1= TRATY] A7 379] (WA % YE) W G Hd € T 319 Haeih
TR I T SHAd id ©, ToTeh Wy-wY Skl Tifqen ol w1 B el
2

3Iq:fha T A6l T TF U] H, HASTH Soiael i JH: Al o HR,
Sl A1 SYATATOT S T AT AfTE 23v] ok Fior 1 qEEfts sfafwar wed €
@ e o Tfass (ferd) gofa: stefed e #1 sa & N, ol et
o gorRM f ey w©d B

FIEA Y I ATRASH A § AR oF G hred SE-3AeES 1 a0
TEEt fafEmar w1 ST 2:

C+0, »CO, +4.08 eV 27.1)

T QAR AR | 9 @ ael Ioieh Shed WA o 7T 4.08 eV et
ot Bl 21 38 e SEAFIES 1 e ol shed 21 o rfafewand faw s
1 IS BT € S8 SO erfafsmand wmed ®1 A et stfafmag T
YR BH ok fAU Sl 1 TEvIRdl Bl § S Ssmitg sAfafwand wed €
3T oh fAT 4. 03eV e, AR FHET SEAFIEE T I ITIoR qRIEM
o AT A T8 A A dll H 2 S:

CO, +4.08¢V —C + 0, (27.2)
S for Tl 27.1 9 T ? fF, 4.08 eV 1 S f@ | fha X CO,
9 1 Fmfo F ¥ 2Tz CO, 3 H FHA, CF 0,3 Fd o9 | 4.08eV

ST qedih HH BRI FA9H oh 39 B AM i AT G0 E = mc?
SYAN HT T S Fehdl 2

4.08x1.602x10~ 19
AMm = 16
9x10

=7.26 x 107°kg (27.3)
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A H 3a HA/QES UREdT H1 U1 LT Rl ST Hehdl ©1 ST 39 0T UH

FR T Fhed § o Tt fafea ¥ some Wi T ¥, el somE ¥ g
IR 2Tavd T 2

Tt fafea ¥ o WR A Teayt f6g
o 10eV & Hife w1 ol wiwfem 2

o AU H B 1075 kg o A I Bl € S 3T %A 8| 3: BH Hed
g fop gommm wifer T 2

o TUEMSE THIHIU ok FIET TR IURL Ik YR oF TXATV[ST hi el HE&A,
RO o S AR SURd Yok WehR o TRAVS ki el @A o e SIS
Bl B

27.1.2 ATeRtE  AffeRamd

TRt eifafwansti o, SfveRerl o6 Iy, 7 fh Soae™ Th TR 9 d:fha
#%d &1 oM o ®9 H 9 T qc 1 e W 2

T SAfafenan ekl 1 Gl (TRARRYM) ot weard €1 frsd 18 9 a1
o] Hiftey | et T o T Tyt sfafsean 5 M eV oh 9o et ol
THMTH B €1 BH S € TR TRe] o1 wegul omewr e § € Gehfa g
2 TSEe TR (TES) M 1075 m g1 31 <IfFeEd 9’ AR ¥ fad @
ITHA henetl W Sd g e[ g o e 81 38 Weet feer oga fawe st
(fore et ferem ot wed ®) gioa =i &1 S & fo 27,1 o witan @0 2

fom 27.1 : e & Wil WieM 3iR et @t fRufaw =g

e @R 1 AH FHET TS o faT 3MeV e @i AIfHw o faw 20 M
eV 2| THHT aqd J8 g2 o s 1 AR wiferd T Safi qeage &l wed
ek o6 Spard UfehT G ST Jael faehsur 1 FIAT T BA11 AR &
1 TS Sl ATkt T G o forw wAlE € ® A o 9oe @ W @ik 5|
ghR fRdl ot R &1 Tifsrta sifuferen 781 R eq foead | qeH

wifeeht




21 wfer TfrRta sfufsmansti & sga oifus o 1 savashar B €, sEifae
B 77 <R Sfe o G a1g $iR e W 3 Aifien i stfufwansti o staeieh
T& H TR

TfFRTT TR0 A AR T AR F1 IREeA w1 TN e TIHE J 97
1919 § T off| S8 TEee 19 T G99 9id 9 9 7.7 MeV Fsil o o

HUT Sl THAR HUE| IR A Aqalhd TR foh AESSH T TR0 ST

¥ 2 T =9 sifufra H S=a oei aet UeM i 3drd el o

4 14 17 1
2He + 17N -3 O+ 1H (27.5)

SRS o TR 3R 9ieM | 6.5 M eV &1 &S gHifed @t ¢ 369 T @
o 59 sifaferan o foau forslt a8l & 9 1.2 M eV =S &l 2fd BT =1feq
e SR H Holl U1 i S @I 8 ar uEl Af9fRen e st stfaferan e
e Tt Em W 7.7 M eV Sl arell STehT Ul i SHaR! i Sl 8 (39 Hon
I A Eiq 9 e TR S 8) @ S AR stfufwar wfed B ©, sHe
10.7 M eV &1 31 301 21t &2

27 4 30q: , 1
3 Al+ 2He - 1451 + 1H (27.6)

Tel W ed Ed ® T Fafia o eifie o Soa=1 ok 9o 81 @ 21 3H 39
T afafran o somad (Teiefis) wed 21 eaE Aty fw Rk sl
7.7M eV it 3R tfufsan @ 10.7M eV Sl god 8ot bl W @ e1fq v
Afafeman ¥ 3 M eV ot &1 Wi &1 W 21 TE H1&A WA S 84 ° G gH
et ST @ 700, 000 T o R B1 U TH ANATHAT /T W@ St Sedrad
U =€t fomar S Hemar srAifeR 1,25,000 MUfed 36T SHUN H  hael ek ShUT
% 3@ arfuferan ot foRafam & o el B utar 21 or: 39 sIfafEman g|
W Fel el SRR 1 = X o FafdE el o agd & w9 7 S
21 39 erfafewan o Frafed oo 1 o1verg 9gd = S 2

Tifyenta stfuforan Weii, I, =M oh 3TaTEl T Tooh (ATfHeRl) g
& T Thdl 1 T W W S FalH UAUh UM AT 1 THRT HIUT B
Sl T SEATHM ST TSk T 3¢ SHelHr TAeREUT SRl |THAT & T
UgdTl 39 YR ¥ FHAUE =2 (1Uiq et e 0.0253 eV 81) @8 A1
H A AAHE AR T T T Hha B

e, SFM A9l =21 5N 3 Rl ST el Aveh g STfafRansT o o wEfue
IR F-

°Li+ 'H — }He + ‘He 27.7)

By ’H 5 3°He (27.8)
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“B+n — Li+‘He (27.9)

TEEeR Stfufsranstt i e Tfehta At ot Teeror o i o1 I Ll
21 =7 ol 1 Soo@ = R ST @ e

27.1.3 "ferra srfufsramstt o faw dveror fam

AIFRHT FT FoAEA-GEST F AT GI9 IR (JISFRT) FT FAEA
qEmEl & I o SaUe Bl 81 HHIehl (27.7) W SeTH N e 7=3 +4 =
6 + 1 Hifera Tedt 2

ATTHRHT o TRV FHHI HT IR T SRS o THY] FHHAIFT o AT R
TR BNl T FHERLOr (27.7) W WA HHIR 4 = 3 + 1 = 2 + 2 WA
T 2l

TieRtg e ot EXeror a1 Wie Sl Bl BH S © b SeIHE
ot Hepfgd Soil &1 Bl B1 31q: Taw Tfas Sl e Y] o SeaHM
1 A Tfd fast S qen S o SeIHM oh AN oh SeR Bl B

iRt Afaferare Fom weeror frm &1 off aer S 71 aRoreesy, Tis
FST o1 forqeor THE &9 9 g4l S iRl | g @

Q

1.

el FHRON HI QU HIE
(@) YF +H — 0 +?

(b) 1237,A1 +%)n — ‘?+‘21He

(©) 23%Th - 33*Pa+2

d) 63 2
()29Cu+1

frfataa ifveta sifafeenet & gaa g8 oo &1 dRehed &Y

D— %Zn+?

Y84+2D -33He +Q

e g3 28— m(°B) = 10.01294 u; m(lzD) =2.014103 u, 3R m(‘z‘He) -
4.002604 3R u.




3. AN Afes W ool Y e F e g § O gl B T A
sfufran w1 e fafan qen gea g8 S 1 qiehor Hifse

feen @ : m(1N) =14.003014 u; m(}70) = 16.999138 u; m (3 He) =4.002604

u; M({H)= 1.007825 u iR o FF %l = 7.7MeV.

27.2 AR faws

faied & @iel &1 HEHl 9t Uueh 81 O 1938 ® TRl wHf, 37t &9 ud
=1 SR A R et (Reh qRar] Al 92 @ ek g ©), S weRfa
H T 9T S, 1 3O HE b faw E o6 Tifww o Tfd e =g
T THARI FHUS| S A =21 bl FTEH TR 7 TR Y ot 7a 3Tk AWeh
4 =F-SIH 1 S o 9 TN $H S Bl hH T o WA W Tue i
S @ ot for Hferd: JEw p—fshat 81 STwm| 27eriq Ueh =g M= €9 9 TH1 SeRR
A A o 9% dier H aRafda 81 T 8l qRumEeEy BT oF wet e S
o STIER F© ol ff g BHT =feq:

BBUutln - 29N + e +Q (27.10)

39 Al | 93 TRHTY] Ik Alel Teh ¢ WRREH q@ o 0 i eTuat
I ST Y oft| e ®, Tl 3R STk Teantt wiereRdtel 3 p-fpamsfictar steeifed
1| fSt s1d-o1g 1 9 RIH 6 ST o 9 q@ o S1d-3Tg o 9
A W ThSH ST o1l 3 el 9 wH SR SHeh wifvdt 3 frekd faekren fw
TR qc 1 SR g371 o1 3R 39 q &1 Tg=H o ot S 5o Tqm@fTe
faveo fean forg o9 ®

I o | e o1 we fRS WEHT A e gEm fRU SR 59 e & et
foran T aftay T Hemerd! genaH GE aren a8 39 sifafwa | a9d ®
T for T ded SR 3E AR § e 200 MeV St o o Bl €1 T8
srgented afere for Al wfa 9 gfem Tfe W = S eHad ¥ §fEd e
T IO Bl ®, SH WA i AWHE el foR i SRR Sl S H S
T ifer 39 WA Sl I8 9gd e e @S ol 369 [ @ i Ral gufdfted
gfeRt ‘R’ H fREweR 1938 H Wi g8 et

foawr fie, W& ARy M o SRl 3 39 RO 1 ] e % 59
95 Hied §W (faffEe M wled e <fFad) I9a™ =@ Fd gL
SRt A 39 erfufwan 1 ¢ et fagea’’ @ Ameig fman =i 3| AW wt
I oo o ygF stfafsharcaess o ohiftrent fa@es’ 9 g foan ol
TR o et 3R =er 3 TiwE faged o gad e arell S 1 gRener
e iR T € WY 39 '5a 9% Wied'' & WifdEwia SMHR i Tenfuq R

gifaat
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TARRT wH

(1901 - 1954)

AR Wi el 3w U g difqeifag ¢ AfaewE e
1 HHE HeA0 o foIg gl Sy & foq e €
SAER 91 3=H ¥ Wi fen fe fordt off 9 =1 Afg
=M 1 YR F THIR HACT A IHH TR (ZHRRHTA)
& Thdl ¢ WE-Uifd o genfed Wi faged et
sfafsan &1 1942 H =i R w9 feam

T 9 hadl 25 9W H1 3H o o T IR HHI-feUs HieAR! il TS
T om =g wiferst 18 quie o am e ardt wo (9= wiHa
Fed €) o fou o] gt B TR A U H & g @ T 9y ¥ 9
a8 qd qF 9 s fafeor gest dgifaew sremem | e 9

27.2.1 Tfasa fa@eT st ufehan

T 1939 H 9EX Td Rler A Afenta fawed o fagid &1 fowm Tifyenta @i
1 I TA o WY IR F FAN g fRA S S0 ol fRE 39 H owem
et §1 SR qEEE T 2y & ge § 25y fuw fa@veda g
g1 fot 27.2 ®1 @A HE TE AdE FgH 50 U % I weEeR gr
e AR g forged =1 g 2:

27U+ 40— WBa+ 2Kr +3n +Q (27.11)

(D000 C

foa 27.2: go-dg Afsd o IER Tt Tifae @ fagsT
Scafsia =2 &1 Toil FB MeV HIfE &1 Bl € q91 Q~ 200MeV

o ST o S/ & g2 1 sk | STeRi (heR) gl SEeh 10717 Uohs
¥ fa@ed &1 w1 & St ® qen foafed =2l 1 Scei w1 & 10 Iohe
I URY B Sl €1 3Heh Ifeiel fa@ied e Wi STEHM o o B €
Tk THSI TR FI g H 1.5 2 T a5 9 Bl &1 G (27.11) =ef™

e WehR o forgeHl fomer g0 25U =8 fererad 1 fag@ied g1 dehl

T, W U ool Tk I & U1 T THHR AWE FE ga R 2y & fawed @

9

e SeAEl ol @ 80 A AR S el Bl Wi faafed e

wifeeht




g -7
125-150 % 1 % FeIH wE F A § o Sfers 140 % omEwE g | L
¥ Safe T fomifed ohe 80-100 % o % FoAuH W § B9 ¥ fore

3feat3 95 & SMHU BT T SARSId =JHT w1 F&A 2 A1 3 Tt © foheg e
A S U fagued § safdd B € 9 2.54 21

nO—DO—\ ) —
=7 7/ N~ ‘\’/‘\/'\ . Ny
235U 236U /\ \\ \\\\\ ~ ‘\,/'\ \ P )
\ ~ N

o7 27.3 : Arfventa faEe

e T IeR i Tl off fof T T T 59 F g3 1 e TEEy T
eRfa fore (SToft wa® | Sott 1 fefa o) dgem o =1 a1 21 S 3TER
S Uk AT 2 H1 AfFAEE g ST B Sl € A 39 g2 hl
Feil, St 2355k foTT 6.8 Mev W TRAIY] SoHM 318 o il &1 I8 o g8
Soll e w1 SHfed Y <l 8 T STt empfa (99) foepa el S 2
el g1 I QAT STfq T HEE WA H YAERd @dl § 96l Felld o o
39 fapd 6 o @ wWar 1 3H WiE-art o A Ml Sehfa qen gH-s
Tl o o= SreagH w81 39 fe 27.2 o fe@en W g1 S4 s o
o= H AW (TelEE) 9¢ W § 99 HH WE (W) 9 Afasia st
I THIA o FaR & o9 e W 21 T I R o e gfasd 9 w1 g
TfTRTE ST 9@ | Afosh Bid &1 A9 o S R STerT-1am fadfeq =
Sl

U vared S 25y RfEm fgenr fage amda = grr g §, faae iy
vared wEATAT 1 o fowed TwY & Sqe € 2Th (2fEm), DU SR
2 pu Il o T f 37 wsft vt & e fawm geme wen e B
& @R Tk U] HHH §H G ol B &

sy o foge | gad g2 Soll 1 UReheld STk A1 o foge | gomm afd

92

(A9 fethae) &1 1 FIeh fRal S Gedl ¢l 39 @il 27.1 § f& W e
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ot 27.1: it arfaferer & sa=1 g8 ot

SiEcaies ECIE] I Erin)

»u 235.0439u +'Ba 140.9139u

'n 1.008665 u X Kr 91.8973u
3xVn 3.025995u

o TSI 236.052565u ST TN 235.837195u

FEAE grfa 0.21537u

TRl B Sl 0.21537%931~200MeV

27.2.2 TfweRa sf@en srfuferRan

9 T W g% € R 59w g
1 225 U TR BRI WY1 BIehl & i SEeh
forere < wFll § B ST § S 2 Ao
3 =g I B §l T foed &t
WehaTeR! STRT S hi &7l Biel &1 5
fo@es gaen sAfafwan =t Wit wd
FT Tk A FHEAT TR i 9=
Y for@ve ufshan ¥ Tk =J2 T
B T 3R TR T W A 9 Ak
S T S 7| S AT BT TR SR
&fd 1 R o SR & Sl @ A 9fhan wa: Wit e wd: Thd @ S 21 O
I Foent Fmiv wd: ¥6d @ faf=a gaan sfafea 1 qfta w6 & fag
o S ®, A RE9eX weann 2

fen Ut Sevdl o SER ofiehd Bid 81 ifer wiferd RuaeX 1 9o forq
IARA o fou BT 21 U vy Rusex w1 v faferad sevdl, sifusied o
e foru SIH aret 9o =1 ST{ugea e oh fore Aear Taeenfisl o IR &
forq foran S 1 AR W off gTeRT SiieRor A (WRR) SR arde Ruat o
Y HW E S 39 9 W a7 R famuea sifufwan & forw wgsa =2
1 o fehal 81 WA | ardra vifert Ry argR, R, shier, o e o feem
&1 dHeHTg & TR qeid Holluehd TM T 9Rd T ga Yo iy R
1 T = @ 2

3 o6 @Ue # MU AHehg Ruey W favm fhq i et &1 S

27.3 AR RueeT

R fovafammer (Hge T T0fenT) | i ud U GeaAifial grl <1 gagem
iRt Rusex =1 fafor fvan T 99 9 o1 ae ¢ faed  ei-21gfd o gard

wifeeht




o agd 9€r wen ¥ Tfusig Ruged &1 fmiv g g 71 F 29 § Al e
70% farsTett 1 ScaeA faerR Ruged g1 el 8, wRa | Tyt vifed &1 g3
A 3% € Wg YA fohy <1 @ € o 3HeR1 AN SR g S Heh| e -dieh
el W e fohan S 1 89 9RA H 20,000 MW fag@-vifea et Ruaed
T ST &AW &

TifvrerTa Ruaed 1 fawrer sifed @1 2t © a1 39 fesiegd o i greer
3R Haehdl 1 S Bl B Hgli<eh ®9 ¥ R Ruaet @ik fagd (wer)
g5 § gHEAl B 81 A foeved § 3= ard S bl TR wiftderes
S fop S 1 $oF 9§ Yenfed ok S <@ SR A9 W o H S gel Sl
21 (qrd fogE G o ot Hige i F o Y W et arod S 1 Sl
2 e fagd U< & ol @A geifed e €)1 9 T 9R & fagued w1
sfaferan § S S 391 BT © 98 HIFA Hl S W SO el ¥ 7 x10°
T A B §1 ARARTE Sl o AN G WA SIS Wi oF S W SIdgd
T T ST Hehal €| TR ek ol Iferd o H43 o Geler Td |00 § e
e qitse ufen § o Sfea guemnst a6, e afvas ') Wt gumeE
el €, YAl A1 TS T e St il €, 3 ae et o ufie
T AR T Aifd St fashedi § AW Ig el b1 o TAH B0, 39 W af<|
o

forga wfem 3ourea # gfeeer Ruget 9 9 efl ol a4 oAM H Yged &
&1 39 WY I TN 1 WA 9aH § T w1 &1 Reg e o fore g7
Ffoerer fugex & ot o 1 TRy T 1o 9g o 5 H Bigl S ¢
g feord o weifaes foad S=x qen woeswy feom sy el fod o=,
T THl | HHY: 3T WER TS S HI WEl B SO i Bg G S 2

/
R :\ C ]

—

R

\
38T 59 qq

wifer R

foa 27.5 : TfeE RUgeT &1 TS RE

HIEIA -7

] TF AHS
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foret fiueex o 9 @@l & o 27.5 § <giEn w81 | e Ry o
Frefefiad o2 20 o

o RUwRT : 78 9e r=fter WM € el Aifwehia fagued 1 sifufwan gw=
B Tt 81 3HH Sl o el 81 3ok 3L To B URIES o o A=
o €l war € qun feEee B e € 3 s sl gu guen sfufwen
%! Tk T T R S @ S g1 e s W shefiE 91 |RiA S wE
fepan ST 21

o ideTer i fordea | U 3ot ol ST i o fofu Samia foran Sian 81 |,
T STl A GERT Sl 1 YA viderR o %9 H TR S ©

o Teh FToRiaRT (Wi ) &1 § Sl IS & v § W T@dl g1 THH &
eI Hie ¥ g 1 REe Ykl g 2l

o UIN-ATH: F8 Teh T YehR 1 Wl Bl & Toeen erey Rusx =1 wyol
ATl @ W 21 Fw $9 Hid Wd ol R0 €A S FET 36 U9R
dega ® B 2

o UfRer® (Ifieg): RusR Fie § frwem arel Wediud! faferwon 9 Smmferi
TS Tl hl & hord o €4 H Teh HIA! shohle ol R Ut &t ¢4
G (STHER) o =R SR S Sl © SN SE Wi (W) i ud 9 sresited
F1 fean < 2

o U wori: Fryul Afents RuseX & 3191 Ham s (TH™IE! gfe o |
T T wod A Trifud fRan S € S quid: 9gEs (TR 2ES) @ qen w@el
TS I AR W W Y @ S § Al W WE TR e R

FoT, S Ut e 9oq o famved sifafdan @ 3a= gt 2, 39 @ fehem
o fera fordlt sfideren (Sheie) ot eravashar erdt ® o ot o gwiie erqEr e
fopan STl 81 7@ o H Th ardE fafmees (e weesE) @ gEila e
ST § et aw Yiiaeieh STO A19 32 Sl I YeH Il § SR 399 I i ATy
TN 21 T AT T YA ERA-SEX I Fared & o fow feRar S 2
@ ! FAH o UYEE 9 [ G (heEl) H ot ® iR A oA H
uRefda e St @1 98 Sl YA o fafeees § = S 2|

Q

1. Z3yFm o1 T T FgE i STERihd sl o a9 p-dishd a1

92
g ST €2
2. frefafed & @ wH-@ Tfaw fa@veda @ 25y, “1Ba, *°Pu, 3R 2C

235 o : o [ [
gy U o foramed o fepat ool gord Bl @2

3. S




27.3 TR HAaT
T A9 W § for A o s w1 goich Rl o gorsk feRan ST gk
2 SR T A A 9 A H T G eI §1 T oW g® Tehd ©: AR 'W

Booh AITRI i fHem = aF 1 STl 3cd BFN? 39 U¥A oh S ol Ged oh 11T
3T B9 Ufd AfFAsT™ 58F et (BE/A) 9%k (9 26.2) &1 STa@lidhd il 39

argdet -7

] TF AHS

R S-S 79 TRed ¥ ifeed 9 # R 98 ufd faaeiy sue | fewfurat

Foit | off gfg Bt ST sHH Taee a8 gol fh wEgeT & etden difeem
Afeer feor B o frefafead gHism | sam -
D+ 7D — jHe+Q
AT T AWM § ARTRRET TIY IR o T ol hT TThe F Fohdl 7:
ATHFRRT 1 Fed §eF o BE, =2x2.22 =4.44MeV

Sl i el € o BE, =28.295 MeV
Q =(BE,-BE) ~24MeV

w1 € o 30 rfufwen o ufa —factety g Sl 24/4 = 6MeV ®, St it
fagued rfufswan ¥ Sc=1 =1 (2007238 = 0.83 MeV) 1 @9 7 T 2l

=g ufshar e St Toon fier TR TiereRt starfq dfad gret T aRt
e o1 Fmior a8, Tfene Seas shedr g

AR FAd Gfohdl 94 3T9eh! Afeeh ST Hfad Seil foshed o &9 |
Td H &1 I8 99 TR 7 o T Geraa ki stfufmer v wEifad s
Tyt fagued &1 fafwar & Gohreet ST s 21 391 T9@ HROT A
TSl HT YRR B ?1 SHfeY Hordd gieha ¥ U et fie &t se 9
TR Tt Bl S 81 JeaTeh ol ga1 Yol il © foh erffsran e Srumomaan erdse
H o€ 2

T4 ifafRan sl 9va a9 o faw €geMl i @ 10 fhfesm swfeed a9 d
ity fehan St @ fSrreh hror SHent Tifas St gat stfues oig St @ foh g2
o TR ST FAHU 5 1 AEFR Eiferay o AaE o Getrad 8 S &1 R
Taq SAfer—arg ol TRE 99T W qen S1f\ehRen] i 91 T &l GHE 31
% I gE T 3T 9% THG T T W 99 3 o Wi ok qed o fore e
qq AfqeRTE STfafshan &1 W9 &N 99 8 9O

TFREH (IR BTESISA) oF oI 18 9UeR Hgg o foeme €1 4k wh aR
TG H©Id T e Y& FL < d Soll k1 THET T LA goaE fod Smm wg
T Y A H fastelt w1 orEifaa omgfd wr #R wekw iR w9 oft fo feeh
TS T EE | T 39T § i T 7 SFEREE 100,000 kwh T et
T R
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27.3.1 & T A/ ¥ Hert

TR g4 & THM dRl H1 5A9H 9gd Afusk B 81 9 fUsel oRel auf @ oman
Sfa Sl 1 IS W o ®© B

S famel Sel gRafie 2o 59 fF hiEe & SoM 9 &9 ff 9 el w6
T Hehdl| AT fo@uea &t stfafsran «ft sat el 3ca=1 &l e Tehdll i
i # it 7 etferss wen ¥ 7 U W) gd A vqE w9 9 wEge SN dferem
T 2t &1 d9 oY g W W o gd o S a1 S W Ed 22 98 W9
A Afedss o dfedl @ sedr @ e g ® e ot frer forgp i w6 AR
I FHF 3THET ! T8I B feana foamra fafea R, 3% o6 ot =
g W
39 S 2 fof o7 faemet oM o wRor g agd Sfeenelt Teerhyor &5
IO HA Tl TS YIA &9 gd o ek T H §gd AUE o9 ¥ Hedifed
F B ROTTEEy, G % s W 19 HAUS! hicad df S Tgedl ¢l STAM
e S ® foF gd % v ® faemm 9 @ < wlg (20 fafes) hfeam
% SRR BT 81 S04 S=F a9 TeH q9 W 19 o ] §Et 34 = ¥ auE
Bl STE § Toh{d ¢ TSEd arg-"ientd ifafsan gry & St ¢ iR farena
aen o Sl g et 2l
99 F I8 Jtaa foRan T gEgieom i &1 gifered o 9o g arki | el
% IURA o foU IREEl B e

4'H > ‘He + 2% +Q
AT FYUl Hered i SR ¥ 9 TIEgeT oF AT BIfcad oF Ade |
A gl W ®, Tl € < il (Sl S geH o SR o el
% SR g AW ¥FIHS eI ©) oF A e o T 26.8 MeV 1 Sl
ff T Bt €1 T A9-igeRTa tfufwear | faqer oftomm & ged g arelt S
& A § ol Gid w1 w1 A B1STTAR F AR g T wreger o1
A AN o SYoe © fF 9% gd H1 8 oRa ol qF YRWEE W Tl T

. qreid 9o 27.3

1. 20U W o Th TR & fa@veT ¥ 200 MeV S 43 B € @R

4 Il o Fetod (W) ¥ 26.8 MeV Sell feherdl €137 S § T hiA-df
sfafeman o wfd gohe SoAwE (W g w1) ek ol eRerdl 872

2. TrAfafea sifafsamet w faam wifs)

(@ 'H + JLi - jHe+Q.




() H + 2H — *H + !H +4MeV.
Her fferan § QR WM 3R fgdtar etfufsran & e 1 Seq9m Fa Sifsu)

fezn gen & % m(2H) =2.014103u, m($H)=4.002604u, m( | H) =1.007825u
IR

m(}Li)=7.015982u.

27.4 TR et

A geft enfefes nfafafual o forw ed St 1 etavashar gidl €1 gfa-safe @ua
HI S A ot wt A G ot 9w Wia R afEEEs €12007 FIAER
e o fau T Uk SHM % SR €9 TERI URdl Wil g Ul fRT S e
IS, T TR ol F 40% Ak AET W U Y @ €| a%d: AFd GHS
TGN STl o1 GRETcHeh ol faverd=ia SUetesdl o o | shif¥el il Wl 8 3K
THIAT TU-T Foll Sl i @IS HAT @l T STAMF TIq TS ol o FAm
¥ TR IRURE ol BG Fed W € IR B ekl § STHaTe 100 IO H qUid:
A B WU AR Fl R ST 9o bl STEdl i G0 B G H
TF Hewyul fakey fag e 59 w0 wnfauel sy o o Tehd ¥l SR
T W == A

27.4.1 IFAYOT YT

ARTRTT STl o1 HA9SS SNt for@-vifer o Scared A gial §1 A v
I % 3 ol H U yq@ oy Ie ® f 3@ g o et ot qrdia-faea
Sk HAA W oM ol IR geF S fRel U i stevaehdr Tl et 2
W A9 78 T R o g § Wl uRufier S S T A1 g &1 A
2l & TTEd S Y3t Wo T qEieRo] Y w9gd A qgitd i €, 9 A9
Foft A H T ¢t 3R 7 TG I Bl 21 374 Tt wifer Searea gofa: wgwon
Ied e 21 S ger W] wegt (Rua?) o e Bl ® S9 U 9R Wl |
e feon ST @ AR ®: Tl a9 o 3ced Bidl Wt o) 39 favivar &
FHRO AMTRT SHell FIA BT STIAN Te-9 TSI Sersll T gl i fogq
vt 9 A o fore g 2

A W (RuaX) o JamT o oI5 =<1 o 1wt e g S @ it
TH o5 A § AL HNg e 71 IRd § Fafire S o g gEm
% AU wiem ®1 akih foshfad &1 g1 €1 39 e K1 dhAe ¥ W g9
T % AT ¥ IS YA s et fow S € foe ey fafa=
& S T, Ay, sem w e (Ree) o g 21 ea wfaea w=w
Sfer ik wefer adier o Tt femen mar @1 g Aeanedt el o faferor
o JUR I TR-3R Gall S a1 5 § o ¥ Yohd o AT 3% 91 A 0
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wfager -7
T T oreft e a9 H o B A A T H T @ § W e e e
o e fEa S B TH] Fell o BN A1 e faraueRe v T 9
¥ e ufedry Te foarg We fRw) st A 6 STTE 1945 W 3@ & e g
B RE] 99 k1 9 <9 ok e A iR @ 9gd w6 ma A eeRi-arat
AN T g B M| Tk FS AU v 39 off sifusk fame it wiegie wd

= | SIS W R T T S g we geAl o AR faTe FwT H e
femformt |y &

WA § Arfena vifea
IRA i T fHe & F2 & au a1 S B SRR e (TS, A1)
T TEYH TR Sl Rl FESTR SUAN H M ki 9O i TS
T U8 il 3B < HI A AR T STEwAhRA 1 Y[ i &A=
o Wd gu, T Rl faem 1 Ao S e TR #1396 W 2
o fosTcll sl I A oh fTU Urehfiaer =M 1 S8 o6 €9 ° ITAR
ek I IR SeRuged &1 FH 58 TRIqEY T 39 ST’ o &9
o 9 B gl
o TRIEH % TEA W g yoeh Rugy wnfid & R 39 we oAifEm
T U-233 9 &
o I fgdta =Ror H IR fashm o gU sifersh @ eiferer famuea gamef
&1 S Ruaer § 3|
aRa § Tifes vifad 1 ScaeA anforfaes ®9 |, 14 B2 Ruaed 9en 1 99
R o Ruaex g foran S @1 21 9ok saan 8 Rusex sisft fmfor =5
gfsran 7 o 3R off Rueed & fofor & d9iem =a @ 71 o d S
TR ot foenfad g5 € I8 2x10°kWh &1 fasrelt fired @1 € St et
IYASH AT HI HE 3% & Bl
T Hifd o STTER 2020 T 20GWe w1 AMWeh1d &7l W e € 1R
2050 T AR Ho1 o AR Sl 3% H TGERT 25% Teh AT T ATl
2l

Q

1. 9Ra ¥ e yor & Rue faga Sara & fag wam § o w1 @ €2

2. TH AWV 99 H 2°U # fRad umen ¥ fomved g € fNEE 20,000 <A

TNT o GAqe Sl o1 foremie &2 (fgan wn € fF 1 g TNT @ 1000
FART o 2 B
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27.4.2 ReRtg fafeor & @@ T@ ran-suE A

gefia e fofia aared, S BUR =R SR & ufEe ¥ o 7, 399 € gER vt

1 fofor g 81 sUR 38 waiere ® Y-y, Sfa-sigatl, Siefta S den A

Sie o ot Tk A Hqer HASH a6 9 o1 g3 €1 31 39 G o ferrgd

FT TA I B T 2| Tgd ¥ RN ok e Gl I @ Fgegdl gl qgu

Bl TR0 ¥ foerd™ 9guer % FREl B oW Wk R Rl EEe | frwfurat
TR Sifaeh STTd W 81 Hehdl € 98 © AI9ehig faferton wepfa o ferrmam Aearemd

Qs | Icafsia fafertor e oT=aRe ¥ SAafaa fafeior @ AR w&iexe § agd

Ted ¥ € = 21 foheg 3Rt wen o wee ffHa gl @ SRR gfg w1 @R

FdaE o AfeRta fafeon o g Aea-fafda oia

TfeRTa gieror, TRt Y™ oF SEEl o foaq Tenfuq fee s w® fafa= R

HT AR FEATE, AThT Tuae, vg e Tueenfashi &1 Sl o 3o

4 =9e THE W) I

AW e Shfer wifest 1 Sew Tl i Arg w T | 5.%7-2;%@;@
T A1 B 3TE RN g B Hehdl €, ST 31 Hehdl © Gkl ol < s st (BE/A)

IO B Ghd © U1 S o fd YRR w1 gfdleeRdl se gehdt 21 fafeo P —

AT Wieman hi, Toreie &9 @ oo frgredl o, foma-fa=1 &Y a1 ® SR ero - -

THEE A Al e NG 7 Big S €1 Tede A o el Ak
fafereor &1 e T TR Yg-Wet U W Wi w9 ved §1 e fafewor [ =

Fefa, wefadl ue Sia-siqge & T W 2 *He 2573

ferta fafertor g/1 &fd, TR o6 Qo gU 31 o Jrer-wef fafewor &6t Seil diean e o

T Wl W FR w1 e R % fafee o w fafeor & wf || 5332

ST STeT Al eidl €1 o-hUl AU Sed EA ViR o %Rl wga | M 6541
effaeheeh B 2| fafi=1 g o fafertoll skl eifderRer &HaT 1 qoteT Ssh! STifereh
St gereiierr (Reifea amaeiswe shideaa) ¥ %1 9 8 f99 Rt € 7o
Fed €1 fafu= wo/frl & faw e qomest & " grot 27.3 | fKu o @)

rpfas ugret | oo faferzon w dt wig e = 7 wehan feeg 3wt e
a e & W1 gehd € o gre-fafda fewm o @ikig fafeo s w8
S Weh| T W H e FA9E B Hed @

o IfYRIg faohIal i 2ot

o ST MU o IARA H HH M

o FHREM o weW B A AeAud foassel o Fad I 8, ST
foqea et wEMT 9
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o IfWEE fafrcd &1 TamT, it Wewwr g0 SU=R a4 i =ifen s«

3R e fashey & 7T o= & 3R sqe! qen ot e famm-famst o
] & ghfvea & =nfed|

@ AU T HiET

At afafsen § HaSh soeRE 9 od € SR 3w etfufwan o witwfer
ST 10 eV i HT el 2l

TRt srfafsen § TfYesia o g1 A==t (3=WaRE) ¥ U dc
%1 fmfor g 2

Tiena erfafspan o wfinfa ot MeV ®ife ) 8l 21
Tyt rfafear § ] W, SeAuH e SR ey e TEd €

e Rt 9 Tifgs (S RFEE) W fa el i SHaR R
St 7 R A 2 i A faved @ Sar @ den 2-3 =J2H g B
& 3R THh WY-WY 200MeV VR I Sl o g B 21 3H eafafman
w1 TR fo@ve wed 2

T vgred S fa@ven #1 gfean § foafved en §, 5% fa@vea uere &ed
%l 23Th, 28U, U, ?Fﬁ'( 239Pu“:ﬂa§ B %I

sfgen fafewan 99 & e Ut @ W9 U o eifush scfsld =2 fagued i
sifafRan § wrethes fo@ves &l Afq9Ra hear gaTl SJ@e i AT9fshan ol
@WEY 3@ T

fFer fuger s TE gfea 2 ek gr1 Fefa gaen sifuafpan w@a: o5l

o Hel Jadl @
TIH oo | gooh AT ATH § YAHA HT Th & W &

AR Fadd &l Iq & oF oy Afvewres Afaesl 1 20 fafeam (2
FUE) ohfead dT R qUET Sl &1 39 q9 o TG woil § gt i
Folt 3 ST & 3R T Feid IRER F1 MG T IR FR o

a0 o Tell e AR Hord sAfufwa gr 'l 71

BTEgieH 1 fat A6 1 @ud g H gl © oI e 400x10° 27 Ffd Tehg
% R B R

feat smegRr & fafa= e $fu, sfufy & s & e o ' €

wifeeht
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] TF AHS
wr

1. Tyt efferan forg 9RO wamfs sl 9 fa=ar w@d 82
2. fo@ued fiuset § Hesh (Areier) 3R {avives (TsHeR) o o ST 27

3. T Sl Ui RIS a1 A WA W o STER W A(9h Ferad ‘ —
F1 Afafoan w1 THEEd|

4, faerta stfuferan = 27 =9 ety efufwan & sratd Reor frml o1
I Bl € U T wifsw T stfafwanet o A Seen s

5. TfYeRtg fer@ued @ 27 IS Hiegd A S W RN S|

6. forat umn (freium) o 235U 1 STE9dshdl BT ST 100 TGS i IIfed
AR 30 A a3 X Toh|

7. 9 TEgSH o frefaiad gewd it sAfafsan it 8-

°’D + ’D — jHe + 24 MeV
IUNER HIRTOT § ST T Sooll o SIS o ToTT Tl An § 9 glggieoH
1 AETIHAT BT —3Heh URehe hifeg|

8. WhI Hora o 87 T S ! TR H o [T THhE G
T gHE o]

9. gd W S w1 HH W EId €2 T€ Holl [hE YR A Bl 87 I
SN 3H W T S|

10. 7] RUEI & WA &1 90 HifQl

o o o faY

11. frfafaa g f59 dora sifafwan =i <o @1 €, s9d go eF el
Sell 1 IR -

3 (jHe)— ;C

& §—T - &1 §ATH = 4.00263u.

Wuﬁ%w

27.1

l.a JF+ 'H - O+ jHe; b. SAL+ !n — }/Na+ ‘He;
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c. 3'Th — 24Pa + °e; d 3Cu+ D - %Zn + In
2. 17.9MeV
3. N + jHe —» 7O + ;H+6.5MeV.

27.2

1. n/poh A | gfg 3Tk WIfaeh STIUM § BF oF SR ISHHI LIS
TS A1 71 3: 39 31U 1 SeH o foru, ifer auft wenfae wra e deRan
2, F€ B-HU H Sc@fSd Hl B

2. 239Pu
3.200 MeV.

27.3

1. (1) foEea o 3@fSia gM arelt 911 0.84 MeV/u Siafh 9@ ¥ 98 6.7 MeV/
Ul 9 YRR U THE TME & fou Ifsid el Gord § sifue

2. (@) 17.3MeV, (b) 2.69 MeV.

27.4

1. <iford 9 Sia Rueex 2. M1 kg
UTStd gyt o ST

6. 30.6kg 7. 146.6 g 11.7.35MeV




