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TR AR Isaneartiar

e T M a8 5 foran € fop wwar] el urell o gewaw ac € o e
%1 fmfor g 21 399w 31fq o S his el €, 8 Afres hed © qen
e =Rl iR fordt @ fifead wensi ¥ oo A Wd € Fafy Afaew
9gd YW TIH 8l | el © Ay g% foeEene ®9 9 wied g €1 e:
39 39 3R s TEE qe forar | ST SR 39 Ak 1 Hifqe! o aR
T R TSR FT AT h YEAT STl Il o Ad B q9 IR g e
IEME HAM ° AeAaftia &1 @S gel AeAuHa Th Upfae fh< STEd
Rere 7 o R 61 AT T eF 9 faefed g ®a B 39w A
Teh @l |IeH el ol Suetsd U fean fSeer S Tifvss &1 S &6
TS-9F SR G2 81 Teh!| Teifaeh faman Sadt @i foh 39 e &1 TR
o ae1 82 e X o1 B2 U i U 91 € S 3Tk WeIH! i S W
g SR a1 W ®?

gredd § SR UF Hrded g (3IHT) o-hON bl T H ol T o dlfeh 9ok
THIUH § fRdt q o W] ok W F 7, SH W1 T o-FHU Wihfas & 9
e aren featad a@ 24Bi @ fehard 91 37 STIEUM 3 Y@l o fag 7T
T T gael Geistl i s @ IRummeasy 9gd ®H 999 H T a9 @
TR et YR Y ST T faeptg w1 faen we <9n w<a € g 2 faen
i 3T Gl Sfa|

39 STA™ I UG oh UvHIq Y

o AR REET & AHl H foemA ZgH TF JeFl # GET T 9a;
o THY THE F GEST P TUAT FI Gohl;

o TR F ST FfFANFEl & drT Higs Foll w1 JPld w1 THAT GBI

sifeeht




o ST #fd R AT Foil Bl GHA Tl

o Tft forrsiia ah @ Tiaw< 39k a4 el &l Fard gy AdE WA
e W Tdl HX G

o ST BT Frpiad TREST W T4l #3d gL @il FHR o ST fafmson
#1 TEET TF FFHid Bl Fdar qEh;

o eeHt TyA H B @l lewaar © et fafwr #1 ghg v e (k) @i
A Gl

o [ Weatufifar arct g w1 o7ef-3mg (BTE-UEE) SR IS e (e
FIGZ) FT T FX GBI E R

o [afiy= &= o syfdar &1 IUIaT W FHFT ST qahll

TN o I AR DI WS TIHE 7 1911 H H ol IFH T IR
ffqhifaal ¥ T8 S 1 FAE o9 B e o enfer e o o7 F =
21 T 1932 § 99 Jefad 4 =M % @S #1139 @9 A 9 91 E S
¥ 30 9 & Qoien 9 yfafied wX fan fF fuss wumy gieit qen =gt s9
Heeeni @ fafifa g 21 39 oy ) e @ i o SeRes g9e v

26.1.1 3TEYT TS FEHHA

I AR T YRR Sh U1 B §- U qe =gl WeM w8l eRat
B § 9 =g SIiE B 21 seieed, S fREr rqHa fafire wemed ® wet
TR o =R AR UREH Fd T, TR eid €| W & ¥E 1 AE S
TSR o SRS o | oh SeR Bl ¢ TSt S o seieeH g St Sal
& T | e B, sHifery W w1 T 91 o Wl g1 e e WA
T &9 W e[ W ¥ 9 I ¢ Afas § 31 SH bl e S gen
Tl ® o factsi w1 GeA heewi 9o 39 FoAHH e (Hig TER) wed
&1 T8 A SN <l San B1 fRE wRam o e oh I Wl whi WA (A
AT el 1 W@ SHH! LAY hHleh shealdl €1 38 Z g <9iid &1 Afeh
H Hieg g2 H N= A—Z 9 3900 TIWE: N> Z 21 81 Ak 984 o T1ef 3T
(N-2) t oga1 2| ofiforgm o J1fges o 3 ieq aon 4 =52 e € 3R S
A AR Z =3 T FAHH WS A =7 Tt g1 =gl i gor | T ®
YA digl FH B T 99 WA H QU FAE AMaE W E HiEd e 7
TR T FFAE FeH (A R =) & SHE T6 A UA%A o el
T B 81 ik Wi 1 S 1.67 x 10727 kg BI1 © A1 A w1 HIF SRR
TifreRt o fore 181k 240 o &t eiar €, gafae Tifiest 1 5o@E 1.67 x 107kg
3 4.0 x 102kg o &= Bl &1 AR o1 A Ze o SR il € o e foreht
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YN T A

RRZ

off TR TR 39T T URA g § S 1.6 x 107°C Feld o s¥e) 2idl g
Wiehfaer &9 | T feeni § Z 1 W 1 3R 92 % o= el € 3R ™ &Y

H §C T W dd (IR Tfaded) | Z & 9@l 939 105 %
o= B 2

26.1.2 3THRR (HISST)

AW AfAE H WIS B G SAHT et gr st S @1 stfushie
ek T IR TeS o B © IR THfee et e R &6 A g9 9
Teran s @

R=r, A"

T& W r, A B w1 s @ e wifers am 12 we § (R
A HT THE T SR W g Wifqerifeg Tfen! we o g H g AW e
T ®) | Tk HI A 105 m o SR Bl €1 BESISH shi WA Tl hH
oAU 1 Bl © fSEeRT W 1.2 f o SUeR il © S BIRSiS o felt A=1
B Bl 3 YHR Wipfaw REH w1 ge A goAuH % WA H e
e 7.5 f it ®, e qfEm o fow A= 238 gl B1 W8l W e difg
o fordht oft gamerr i fie gt B r €, SUeT e 4/37R & sRIeR
Bl | Td: TR 1 A SHh FoAHM W& A Sh GHMUE! el

3@ Y AIHH o AFAT 1 FAIAM Y foh TAY] o STIGH oh 99« 9%
AT B Tehal ©2 I8 WA gY foF s oIk o) o @S o ofaR wAen: 107
15 m 3R 10-°m o = BT §, 379 I GAREd F Ghd © fF T AT ST
Tk o ST W 10%15 T B 21 3H TH WK shoudl Y 9ug R iyt
I AT SHoh HEl TCHY] o A W1 gl GH & €, WAl T aredt I
% AFAT HI AT G RG] qY F UHl oh TG | w1 W OB

316 3T AMHHRE g1 oF e i GRAT Fife oF aR ¥ off S =R Al
TH Had gooh A gEged W faar w fSmet s&2mM 1.673 x 102 kg e
ST B 1.2x1075 m, oF SR | SHHT 3Mehid ohl Tiiel WH T I@eh S
1 Uieher Fe gl g1 R TR @

LM, 1.673x10 ke ; 3
H= = =23x10"kgm™.
i;R;{ 43’°><(1.2><1015m)3

SRS o TR =3 x 107 m 3R M, = 2.7 x 10% kg, T9feT d, = 2.39 x
10" kg m™

A BESISH S SIS o TIHehl hT S Tk g URHAIO i 1 Bl 2
T W & % O R TR 10°%kg m B 1 S TR R (W) T T
13.6 x 10° kg m™ i1 €| q9 39 qorcash 3fihel ¥ g8 et fiepean €

sifeeht




Tt ugred ferat farereror aftmmor & Herar T g el ®1 THH U STHM
W I o fau, A g0 AU gedt Fi TR TeAar § epfad oW (=
6 x 10%*kg) aTen W fUe AH 1 98 M 3Aehfd &1 g fSuet 591 184 m
WX & Brf 3 TR Ak fRe Aifae &t e &8e 10 km @ @ IHH
TAM A o AN oh SEl B

26.1.3 Hepast (AIRYM)

el TAT] o W 1 SH dcd % TEE Yol o ®9 H WEiHid sid §
AT SHHT TATH AT A Sk SR Afhd FI € q STk A= T
S Z ! fora@n s €; A SHi WEte Ydiieh o &g i €1 SAfehd el st
af% 36 TN % A F GAF WA AACX R A ITR AE FT b 5X
BT 3TN o forw, FAkie o sk & of S giemt st 9@ 17 qen =2
H1 T 18 B 39 Bl Hebdd gR1 Tl & § o 35 781 W Cl i Sequ
e B fafi= qel o wEEt Wt g9 SoAHE W@l € Gehdl 8 FEid S
W i wE T Tl gehdl @1 TH W] e A WH @l q9H Bl W Z
& HA AT B 3% TN (STEEER) Fed &1 SE A, fordeh A%
M 40 T Z 61 HM 18 ®, 96 h(eI@H i TS B fS@eh A %1 dH 40
3R Z 120 2a &1 oA < for qHien] o q@mEes o1 i Sk 7 Freifta
& S STON-STe ¥, THY STk THEfTR OT @ fae g €

T URR W Tk & qA oF & WAV § SR W] e Z 99 B fohq
Sk ST i A STONT-3TeRT 8 S GHEeh (STEEed) #ed 2l o
FARIA o Teh A TSGR Z=17 3R A =235, % a1 o WA f@ent Z=17
fhg A=37%, T T & acd FARNA o GEEeh hEenui| wfeh qEeentreh!
% Z 1 HF HHA B €, Sk TEEteR 0 GuF g B =iel oA §
ARl | g i HEA ST-3Te 31| T afs &1 TAET | =2 &1
T WA B Al W] et (STEEie) wedd @1 99 fe wiferm
fSreept A=237Z = 11 81 WIS o WA, fEeht A=24qZ =128 I
gr=pifTeh & Fifer SH o wRawEt o AR § e[ s 9@ 12 2
ISTEIVT26.1 : TH TAI] 25ysh WA H THoh Fefsrel, WISl dem =gl i
&A1 1 TUAT HIfST)

T 28y Hopad W 7@ w1 T fTEE 92 Wl qen 238 Hfasia g1 e
TRA] FHHF Z =92 = WHI &1 TS, SHHA G A=238 = WAl 3R =2t
F &N = Al w T Wi <Al w §en =A-Z
=238-92
=146

o T -7

] TF AHS
. =
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IFTEIOT26.2 : = U 0w § q@ee uaiie a0 G-l Sieal
1 G FHISQ

2 2741 ¥ 2Q; T6(ia 40, ToQ. 14
6 G 1AL 1K, 1381, 5,Ge, 3 Ca, 3,Se, ¢C

A : FHEAT(R — (HHM ZHM) @ 2C ik 14C

I — [FAH A Z9F] : [ 1] Al 3Si ], [ K sfie 50Ca |

HEHER (TR — (FHH AT AF) @ 15Ge siw 2Se

Q

1. = fu 7o fafs= smgst o o0 9 Saeete, Gaie Td qa=eih
T ST
10, 7Pb, ’C, A, 3H, ]Li, 25Ge, I°Se, JHe, 1.Ca, |Be, 'H.,
o C.5 U, 'Pb, fO, U, H, ['Na, AL Mg, Si, ;7Cl, ;3CI
2. T T =+t 9fd wifvw:
I A B (i BT | R g 2l
(i) TRret TN § UEM TE gIE H G@AST H1 FaA AN 39 IH] Dl
..................................... He wEan T
(i) I T =M FEATTT T F oo FEa 2|

1
et

(v) TAITRTT H T B T = s

(V) BgiWohaT H FRFN BT TEAT = s 2l
(vi) q wr] f-frE el B AR IAE = HHIS
fi=
3. SoHM A, WA wHiE, 9 I W&, T W hF o 0 TE E S
T & dd & A wavEt ¥ fae 92 e "eRar 22

26.1.4 Ththd (TAHRIES ) UIHU] T

AT g UE qed T@ A S el € TR WeM w1 g (mp),sﬁaaﬁ%
KSTATT (M) T 1836 T[T B ® qe =I2H 1 TIHM (M ) SeAF % SSEM H
1840 T (1840 m) Bl €1 Hfeh ST 1 SN AT F FAEH H
o | T F1 T, T W] H KA IRdfah 9 H fFAsia w1 &
FeAWH Bl 81 Afeh =g W w1 STien $ Wl Bl €, THieIy STeveh

wifeeht




e -7
Teqd Bl & o IS Uhihd Wik TAT ST S HHE T (IR gl Tem T T
=) o FEAEM i W FE H Toh| SAShel YAV SAAMI Sl e ok
e 12C o RO FoWM o ®9 H o H ¢l WY FAEH i
T, o u gR WA €, e eTEEeT 2¢ o ardfa FemE 1 (1/12) fewm
B ¥ B WA ¢ fF wEA WA Lo FeEE 1.99267 x 102%kg B #:

lu = (1/12) x SFHA W& 12 o HEA T

= (1/12) x (1.99267 x 10*kg)
=1.660565 x 10*"kg

=1.66 x 107 kg
If gem & A gmp) 1.6723 x .10‘27kg, FH H FTAAE (M)
1.6747 x 107kg, ®, &1 <l %l ush ®9 § TH YhR oo L Tohd e

1.6723%x107%
m =—-—
P 1.6606%10

1.6747x107%
3R ms=-— "
o 1.6606%10

u=1.00727u

u=1.00865u

1 39 T TAFH o FoAAE 9.1 x 107kg i ush &9 § =75k H{ Tehd 8?2
39 feh  TH TUHT T Bl u F T H S BT, THHT Holi-qodich 71d
HET FAR foTU HTHT START B0 THT 3 o fad 89 STEHeET o SeqM-Sell
T Heiel 1 TN § oA e 38 39 YR o Rl Wl €

el = FSHAM x &
781 W cfEfd § yem 1 99 ¢ o: 86 @ 9%d §

lu =(1.66 x 1077kg) (2.9979x10°m s7')*

=14.92x10"J

_ 14.92x10™"
©1.60x107"
=931.3MeV

o < fm S@ () TfgRTE difaewt & forg sifa foeme swE @ @ehd ©1 et
B uHl Mev & &9 # oFad a1 81 IMeV a8 Tl © 519 T sl @
I Tl © S 3 Teh THfG™M siiee o faver=r T @i fan sy sqem 7
1.6 x 1073 [ o =R 2

MeV
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26.1.5 goAE fd T ST S

g T § R TR off 9 oF TT] o Afue T e Afe H Sufterd
AfFAS o FEAEAl o AT W THIN FH @l ¢ W &fd A FH B FoHEE
fq (Afg fethae) w1 T 21 SRR o fau, Eger o grefis ggdifiem
o A H TH Y SR TH = eI §1 FgE qen W % HY T geHe
HAA: 1.6723x10 kg T 1.6747 x107 kg &1 39 <A 1 TIHd SN
3.34709x 10 kg 31 TRg SIINAR o AW 1 90 3.34313x10 kg ©,
S HIe 3R =g o TYF FoAHM | %Y T 3Td: T e Ghd € (o <geIan
o foru geaum afd 3.96242x10%kg B1 32T 36 FoqHM &fd sl Am gR <304
g et Wy Ax o fou, e w9 @ eW fam ged © sl %
SR T A = Zm + (A-Z)m,

. SEEE T AM = [Zm +(A-Z)m] - M 26.1)

el M =iy &1 aredfas g9

SAM &fd HT Hell godish A L a0 T 9 S99E T ol st THieno
FT ST HET TS

BE =Amc*J (26.2)
it wwE % for
BE =(3.96242x107° kg) x (2.998 x 10®m s7')?
=35.164 x10¥kg m?*s2 = 3.5164 x10"3]
=2.223 x 10%V

(I 1eV = 1.602x107'°])

TR A I8 T foh ®H ¥ HF 2.223MeV Fol 31 R & SFIREH AR
o o HUI (WM SR =g2F) i T fohar < Tehm| 58 IR i ey
TE St %E Hhd € R g afd Th TS i oh ®9 Yhe i © =
feratai i % @l 2|

37d: dYF e 9fd IfFAst=, B= Am c/A

_[Zm, +(A-Z)m, -M] ¢
A

P % fau, 2= 6 3R A=12.31 8, THAIT(A-2) = 12 -6 = 6 B F_IM = 12u

(lu=931.3MeV) B

ar B (26.3)




6m, +6m, —12]x931.3
- B oM mﬂ1z ] MeV

=7.41MeV

az-:rgnﬁm_100727u3ﬁtm_100865um%|3qﬁaatrﬁwqagm%
ﬁwﬁqéﬁwéaﬁﬁmﬂa% MeV &t S5 fHeperdt 7, ST S5

fafr= Sewai o fore ffan S wehar §1 a7 S 20U S8 9K WA o AR frmtorat

foe @ Wi 1 Sl 81 36k aR W 3R 31fueh faear o oFel 3tead o a1
S FE wREr s W off St T & g @l

B Sie el ol O d&d-agd o 8.8 MeV @l Sl @ SE-sid gd gifead (A
=4) ¥ APRA (A=56) ! R 9&d ©; THeh 1% ST AM H-+ S % B
% IR RfEm & U 72 Tewt 7.6 MeV & Sl @1 ot 26.2 @ gwifar wn @
for dem Sl fhE YR W wfq fetsiv soT9H & WY kel 2

238
9 —
yall A 4\\% 9 U
| —
| 821 118pd

36 196
H
7 Pt

oo

~

p— e NS I N

o

S e

N

98]

SR Tt ufd Ffeasta (B)

S}

—_—

20 40 60 80 100 120 140 160 180 200 240
UM 9@ —

fort 26.2 : wfa FfeTeia Siem Fol T AN G&N o WY TRad

SR o ° &M 7, ff 947 s &1 ok W@ He, (°C, O and ;"Ne TTHTI[SA
o o dran siid (omd diem) <9Il 21 ST B 1 9H %8 fa@ar © 9 g% 9 ©
foh gooh e ST S A <20 (9 & %7) € wH i e 21 SR
o fou, Tt FEENE (*He) o foIT sivM S 1 WH1.1 MeV 9 fereisti g
21 {He, ’C,'0 (WH-un +ifwe arufq G0 Aifwer S8 WeMi &1 @@ qen
=2l ®1 TE ot TW ) W AW 9 Mo e (gedied b)) e <uid §
for U0 Tif9sh ord dier weiuey iRt w1 erden eifush T B ¥ Wi
fFASH dEF Hell Sl dob Y@ AMHwRE fa@ed T AR Fodd &l
ufEeTe il gue ® wgd € Syan

gifaat
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3STEI0T 26,3 : IR (1°B) WA H FEEME 10.811 u T THE FATH HI
qRehe foremm o sifSa)

T Ffhu = 1.660565 x 107kg,
10.811u = 10.811 x 1.660565 x 10’kg

=17.952368 x 10"kg

Q

1. JLi% TN 1 FEEE 6.01513 u T FANE & 9o 9 st s
Sl 1 9REEA HIT m = 1.00727 u.; M =1.00865 u 3R 1 u=931 MeV
|

2. SBeWHI] i a1 o1 qfishe whifsul
[R=r, A1 =12x10"mdI|

26.2 IfFAaT fra 7R T S A IS WA &

AR TA

S E wdifaeifasl 3 e o =2E-weF w ufeheu T w WieR e,
HEEqUl Y I L A~ AHF o T fFAe ol JHR Th TR 9 T
wd €2 TR Wl H e @ S o s bl WER §iE WAl € SH o i
Yehfd @1 82 wfeh ot qe fagd-reehid Sl B UREINe AR
agd © Ut qell W YR Sl ©, SHfeT o9t off w=ed st | § feeelt
o 1 A i el E{feR AU T GIES ga geH el @ fSEeh e WieH
3R = Ta FEFA @ Wepford eid €1 ek e o oTel el Jefed, o] IRE
o q R B e TH ol feer oFa (geiaeieefes) i o1 el & ehdl
Hifr gl & o O 9o gfasedl iar @ SR af% shaet A & wERd BN,
feeiy fi @ fovel o 9L =t T BN, S AR 3TN o foeg §1 39
A Tk IR qe7 I8 ¢ foh <fearsii o o wrlka o & faera s st
gfd fFasi (Fdd 8§ MeV) o foau SWEER @l @1 s gEU ooy
TERYU 9 1 71 e, T8 9a Ffeeidl w1 g | & o= v
9 o &9 H HE w1 | AR T8 I 301 &for o st o s o
I VISRt STwyor et 61 guen aH H Hem & {1 A st -faerei
% o9 HERG 9 Bl | A o A [HERNU 96 1 qF 107 % e g

wifeeht




T o 79 Ie frehy fohe g ® fF gfasil o i 1 STRYU 59 Th
U forem 1 €1 21 TR ToRdt off U9 9o, S faewa gt o &9 § 39 a%
@ 8, W qer T B Gehdll UH Y SRYO o W ATH T HEd B

26.2.1 i9eRtT a1 o Tafdre Torend

"iggd -7

] TF AHS

3T 1S HIY foh Toeamehyor ser qen feer foga (soiagrefes) S oqory ot | fewforat

e &1 uer W 21 Wfed Sfecsia eifd wEear 9§ Wepford B € e
TR oA, S sl T WER T Wl €, TS FfFaetE & i e
BT =1fEU| oTq: AR 9@ Tk oY WY gd 81 A6l s Afa @y gRE
(~10"5m) T & FEFN T I T AR Al I FAfArEd w1 5 S
T alel STHH 9a 1 THel UM H HWaW g =1feu:

— UMl T Al o
— T WAl o o=; qen
— T A o "

I ufa =fecei dum Ho B 99M § W Wiae oF o =g @R
gl &1 AfEgu g ft F T T, 3Tk a9 o 9wl GUqed o Rl
TR UG N Sdifacd ?1 ord: MYwE o fedt gRR @ ey R genfed
T TEar, tufd Fg Al eMifyd BT

TR o Hg@d o U w1 f YR Al B1 @R dcd T ® f
At Shad TifHd STRET # & U Fwd F| TUiq AR H AR ®
FfFAst shaal 3T TerHl A fiehewel AfAstHl oF WY SRR
Tkl & 7 fF Tfaew § fammm g feeeiEt & ae

IS ARTT Tc1 Shael TRl Jehid T B BT Al feAsti1 3Heh THE § TWER
TeAH &1 9| AfRY B0 e 39 929 W 3 © TR gfaastl o o= & eiea
T for wdl T fogeh RO TfIRE oEdH A fFAsil k1 FE ok
YA A 81 sHen! Gfad e we € fe e o S e @
ARV T o T H FHERG Edl € 6 a% ok FlaastHl o S T ogh
Hifdsh TH R I Wl 21 AT I S E FH T YL T ¢ A(GHE a9 §
U@l wgd URedd ol ¥; SRyl fashuur d acet Wi ? (M @ R ae
fasrdor g feer de@ fasrdo o 9@ & ©) | AR Sl e onEs
fafereqett =1 fo 26.3 ¥ Wfikfa fF=n T 2

341




YN T A

342

@ (1 5
&)

I >4.2f- »

> @@ (smemon)

—1f/—»

ool

—>l
<0.4f

fo726.3 : (a) iUwE st @1 T oF W YEH AR itad, aar (b) 21 <Ffasti=l &
s @t g0 T IfFAAl o ST HENd 9 W A9TE

26.3 Ifsanerfiar

TR Yoot 1 o7g TRt 87 spreifame G 5 W Vil qen ShereHi &t ey
1 fraRor frg gR Fd €2 S wifvewet @t Fea-fafran o 82 37w
U=k T SR JeT oF SR Fearenfiiar, S uh wehfas uRee € o wag
faferol & IS gR T W+ T, o e o ofdffed 21 F@fd 5|
Hedenfdar =1 @ eTwfos €0 9 g8 off quify 39 @9 3 Gfdr & ore 1
Gurereti o g @i feu) Sen, S qon fafran & | hch = ey €
IR, 3T aR H AFhRI Bfae i

26.3.1 Ieareafdar = @<

feamuffar &1 @S &1 FHerl 9t ok T T 1896 H Wididr difgshifag Tua
SRR Wfadife w1 uReeT (T $o T 399 YR 1SS A © o
3 R RWET fafeo e fRdt ©) W FE R 91 T B T TH
¥ fafq= yeR o @il o T3 o W@ BT U1 TR o 1Y RRANTh® @il oh
%% o S ff W@ U 9| Rl wRon 9 US| @l g8 @t s o i
W T & deRa A 5 9% w1 weww on % fau fes ¥ S’ @
TN wiel ! U § Tl S1d @il &l Saad Rl @ 3% a8 ST
frmen g8 fF =i 90 Te 9 Yt of O 9@ § o W o "ueh § oTE &l
3= & fesdll o W@ @t wimfhes wiel &1y e ok aren & gt wid
gt offl HROT IR THA H TR ST W A1 Hiifh W =i I HEHHeR
el HETS H AYen 9l 95 el o e @ T o1 3= 9 o 39k
S e S F SRR e A S e R e

wifeeht




T FFRA [H0 HEl T qen Tl o IS w1 uREeA w1 g A
femn T 59 9ftere T 1 YeRiA T A del bl ASATEHT doal okt AW T T

9 @IS o qXd 9vEN HeH ORI R 7 e eEd W YRG0 ufd feR
U o W oo [ oems @ 7€ wfed o Sfea wfwan s, ™
THEfTh Rl (Shifehel TherTHT) 8d €, Tk A¢ a1 faaifsa fmam
IE T d A § wel [ Al e § W e w1 st w1
THhA T T T qd H AW = Mfeaw W@ Hew = g TH SR AU
fequddt @ #1 @9 ® T FERE TH IRE S < W F FEE H
qrArad @l

26.3.2 faferront =t werfa

T 1899 H W U fafewr difahifag oic TRwE 7 Feamdt qoi gr scfsia
SR R w1 favemo fEaEm s=i q fa= wewl it sufeafa #1 wenfu
foran: o-F wE B-fortull TR wew y-frton 1 T f. faae 3 @

eH 3 B T @i wmmEh & Aifue o
YRR Fiei B © S fEeR dega wfaeer
o HOEaEd T T i Y Jaad o “
yfaerftid wtd T 39 TSI W H IH

& foau wifgs & =i @ sufeafa Tk N

(q)anwaﬂﬁélqﬁwrﬁmﬁqﬁﬁ;l F
et
ad

> <
=

Tz feeR g WiAwYUl a1 Yo Bl © T
= HT T dgH § off Aifae g @l
T Ual e 9w s o faw i .
g Tord: foefeq Bt o 3R B ol ok

ey - w1 S T .
S iR Fot 26.4 T <wi T 81 Ty waR (07 264 00 B y RO w4 S
T4 € HE Ghd © T Wil AeartHar

H o9 B-hUl 3R y-FRoll 1 Scaei el @1 Scafsia fafewon @i e
fafertor wd ® e (o, B 3R y-Tertoll o IS o T1er) TRATY] TR] o ferered
(T2) ®1 giewan 1 Weaedt e w1 Fof-Ff, 77 wfipan o afwt ®
gk HUI (S =M SR WEF) i sHerd g ot Ufa &t W1 wehdl 1 T
Fhm Wsaufiar Fed 21 39 ufitee & fafme 10 7€ © fF 9% w@a: g 2
3R o, e pSeEsiHl w1 feofd § U e o et T AR S €1 e,
T dd W dd ¥ IRafdd g S ?1 39 R 9% Afaa fase w1 ufee
? 3 U ATeRT o a1 1 GO HT SR Hobd Al g1 TR, TE o, B 3N
y-fafeeon o faaemor o o fooa § steaa &

gifaat

"I -7
e faspren for g @90 @ U ghR 1 fafwor S el 21 3| fafe Y T A

——

343



qigdd -7

TH] T AR

344

(1) o-enuT

I FHo1 e WA (‘He) & ATF B € IR 39 Afusw § < W qen
=2 B Bl o U o Helw W foga 1erad Sk ffafed i sl weRe |
AT

AT w01 B o SR 3 foaEQ g g ael o fasfi g S )

I FU IREH wfeaEEaEe qon e gewre S ueel ) yfeifa sa=
T €, BIWIhS WIE H1 G9Ifad Hid 8, o doell § Aeareniar S wY
Tod © oI Tfverra stfufean Sa= & 2

T FHU A TR ISR el Bl €1 WA Uk o-%0 fRdt 9 9
T H HI YR H STeRifd B oh Yd Tol W WIS
AEIRd HX Hehal B

3 Tl W T HT ST KON I A &l HH Bl ¢ SR el
1 Uaelt il g A qumE Y gt e € TegfattEm |/ 0.02
mﬁﬁwmwmﬂﬁél

fordt et dc § SRS T T el Y SHTSId i Tl AR kT
ST B B1 T8 STh M H 1.4x 107m s ¥ 2.05x 10'm s! & aiad=
& G Bl 2

(i) B-=RUT

B-UT G qel HUTERE off € Wehd B AR o AW Th M & W
o oeeM 3R ot faudia wfehan o woreaed & 3 oifae o o €1 i
% fawa o iR sifuer steem w0 o SWiq Ffafed N #Y SRR I g8

2

AERE BH % SRU A HU1 for[ du g s o fadfia g s 2l

I U YigEfd IO wE ol Eel S e gewEe R dfEm
HfeAEARE W e 9 W IREfd 3aE W ©, 3R A BeHhe @il
F1 ot ywifad w3 2

T w1 H TG o TRAE o SR i &THal Bl © g 98 Wl o-
FOT T Hd ¥ FH B L

SRS B-01 Tegfafad i o fHefiHier d Al =it 9 9w o
Tehd B TR A¥F Al -0 © 100 TAT SAfus et




o TIw! 3fEd HoMd 2 MeV 3R 3MeV & &= €idl €1 51 Ul 1 Seq9H %8
B oF SHRUT 3ok AT 1 WIE Wgd A Bl € S TR 0.33¢ ¥ 0.998 ¢
% o BT ©, Sl ¢ YNl % 9 2

(i) y-oRUT

Vel S=u ergf ot faea-graeta @l €, iR gafee eifq Seifcrer gt 21

T frefefea sifuaerfores o uw s €:

o 3 o st g & g fadfud & B € ¥ feid o v % o g
et 2l

o TH! SF-&TWAT o AT P-HUN W 3T Bl ©; MEI-TRY0l el e e o
F FHE YL I AR H AT Fehdt 2

o ST STVl &T9Al Bl © S o TS B-HUN i 37U HH el @

o ¥ fortol il o wiadifid Sca= & Wehdl € don WIS wiE i ot
woife T FWehdl &

o 3 fopwdl o uig-yai W firdt € 378 soiae @ fiet <t & wd U
F T FR A I FSR M fwR (tfq S=a et At e fw)
T R0 tUiq SR hifeemet w1 feA-fafean ¥ faar S 2

Lie Sl
(1867-1934)
At wf A Weaufiar o5 &3 § fhe U eq sl o
fare =@ 1903 o Hifdeh! o EER H T T SRS
der oq ufd fek =l o Y §ge ®9 9 W fRa
fova 1 98 THuA Afeen offl = I IR A9d R 9
et TR 7o ol 3% O Aed ERR 1911 H WA
: foam o & ¥ T T o weR | S Gt Sifasie
F ff WEA fagm & &F | Ted [ERR USH R T S 3wt i
feargfiar =1 @< o forg e

26.3.3 Aemeadt o

fordlt ot et e ufshan o w@a: yafia (T=fEe) S&sE 9 a1 @ o-F00
A ohel B-h01 Scatsia gl 2| ferelt et it (N9 59 719 wed
&) W o-HU T IEH T € TS TH U AR (9 gafg e Fed ©)
4 o<t Wl €1 THoh URUTHESEY, WAIY] Al | T S SR FoAHH HE
o SR 3RS 1 A B W €1 TH YR S ANk W B-HUT oh Scdsi o
T e 9Tt Bl @ ST 39 Ui | THI] ik Teh Tl &g Sl @ (AR

gifaat

argdet -7

] TF AHS

345



qigdd -7

YN T A

T 9. (26.4) 1 f=
YHR 9 for@ ehd ©
dN(t)
Nt
AT HE W,
N(t) = —At +k.
t=0mN(®) =N,
sida:k=InN,

3reqan

In N(t) - In N = —At

N |_
or ln( N j— M

T oF R eY aifed
W%TBIT‘H%W%:
N(t) = N, exp (— At)

—Adt

346

g B-3SH 7) Teg ST &M H i qRadT Tél eran Rl o Scae 9
S AT T A A RE] FHIF SR A € SoAuE &1 e | i gieda gl
21 sofery fret U g &1 g et g

& ST fop fRet off TR fase o sy 9@ (Z) 3R 3o 9@ (A)
T W @A §1 39 TR A A, S X g0 YRl g 8, & fau
Tfrehta a1 = geer feran S "R @-

AX o8

SHe+,, Y
(o-<h M)
QX p-& ?1e+;-1 Y
(B-=hTm)

(AX)* 18 AX 4y

e % Hohd oh W oM IN-TaeT 78 wiar € foF 9 s<fea steeen H)
26.3.4 et o o fem

Y A © T afe gaR a frel @re qen o Hediad gaeentre ol @
faeeal o HROT ST AGT THT o 1Y ¥R-4R w9 Bdl ST 39 900 aren
o agd W 21 e fasea #1 R 9”0 A S AW, oE A W
e & Wt © qen T@ shae G9eEd o fem W s @1 7 fem
aara & for fa Yehe fasfea e ot Weaiud wampet «1 @en fased & e
3ufterd et eared! w1 e o THEu g 81 g8 e e
1 fom @ed 2

T AT o t=0 wma W Peerdt WAy F aRiEE den N, qen fae
o t TR Saftera Aediedt qwAopet wt wEen N (t) @1 A dN ed w99 dt ®
&9 B ol 39 WS 1 WA Wi < €, A HA (t+dt) W A st
& (N-dN) erft| Td: & &t s

dN(t)
at

dN(t)
at

&l )\ & frdie S g9 e ar Aedud! e w1 eifvaso = 2
HUTcHs Tog I adiar ¢ T 959 & Wiy Afae! &1 gemnst § s ot 2l
TH G99 i T YN for@ gehd B

o N,

Tl =— AN(t) (26.4)

1 dN() 26.5)

wifeeht




mitege -7
39 YN, &9 fqadie (A) &t [@ueT &t arwilcles v q9r 39 &0 TG T AR
Iufeerd ISAIGHT AT T GEAT & 17U & ©7 § GRYTT fopar 5T

kT 2l

- & wdf-wd SR-udie! ®9 F oft e w9 2o R T8 =) iR
&g g ot #ed &1 =SR-HMdid] 9 hI YT FE & o0 g0 FH (26.
4) I AT o GO GHTRTAd HW o r— —

N(t) =N,exp(-At) (26.6)

4 oM @ 9o Aot et a7 freera € fF N 9 = e W4 t=
BT 39 YR g ot Aeaiemd S a0 aga ol ot o off qoia: g« =&l
B Tehan et e fam T © % afs fa= et aoi #1 arfas
e U & el N, © a1 ot a1 o R & NGp o w9 fae-fae i g
THfAT B il Sk & faie (L) F=-fa= B sefae 3 fasea =t
fa-for =¥ qwied| soet afthem STkt S1di-o1mg (T,,) 7o Sfea e (T) §
fepen S 21

faees & uEes

g7 Trdich 1 W19 1 A U Sehs 21 Rt e W feRg et wered i
o S9 &1, ST e ) 9 A S 21 39 9 W SRRe sheedl
&

| 9 = 1 fomed ufd wehe
e fradis &1 TF I AEE = T
1 =l = 3.7 x 10" foereq gfd dehe
T 3R A EIHE (1d) €
1 TIHE = 10° fomed fa dohe

26.3.5 -3 (T, ,)

fordt et aea #t oref-ong aE wHF-fawer € fawd S WHE
Heaerdt wrarorent ®t WEAr ruHt WRfYw W@ @t omet @ WAt g

qRYTST & TN, @AT t=T,,, W N=N, , GHIHOT (26.2) & TIHT GRT
g9 fora wad &

N/2=N,exp (AT, )
Y AT, =log2

wifert 347




qigdd -7

TH] T AR

348

N,
log,2 °
YAl T, = .
_ 2.303xlog,, 2 %No
- A

N,

2.303 x 0.3010
A g0
_0.693 0

= T Tl/2 2T1/2 3T1/2 4T1/2

39 YR TRl Wearet usrel &1 s1d-a1g
IHeh &-Todish 1 SeRAU el §

SR Aol s 1 Te wh et T 21 ¢ C (e wEE) @
el 5730 €1 gHeRt 31ef g g ok o C Y 1 g WEN I 0.50 g qF A
T 5730 o SO W 5730 oWl 31Afq 11460 IO i pal &y H I8 HEA
W%=0_025gﬁmlmﬁmmwﬁaﬁam%3@faﬁ

26.5 ¥ fe@mn ™ 2l

IETEIT 26.4 : AETSIEE! Tl YR W WK Teh UM 1 SHARH hied oh Th TH
1 9 & YIS i Wihaal ol €1 3Heh SR W A I i Tome =et
e ferat quAT 81 fean € fom et 4C T wfsheran Sfifaa wifor-wfaest o forg
15 & 9ia fame ufd um e @ qen sree (4C) i e g 5730 @)

Tl : FET 4C, e k1 Aedad aeenfier 81 Sifoq wifvrl o s@er ufae
ferd el 1 T 9o 8 W e em % Ro MC 1 Hiaei T ol
21 Aearendt e o faw & O 3@ B9 39 YR for@ wehd @

N(t) =N, exp (At

o 26.5 Iemad o= ook

GIED N/N, =exp (-Ab)

YAl 9/15 =exp (—At)
ERL] log, (9/15) = -\t

A loge (g) =AM

ISEK] t =1/A[log, (15/9)]

T T,, = 0.693/\ = 5730 T | gHfeT
t =2.303 x (5730/0.693) [log,, 15 —log, 9]

wifeeht




aree -
a7 t =4224.47 = T A

9 YRR HEA-14 1 TA 4224.47 99 9Ra iR § eml ofa: oy el
[l 1 SHING SR 4225 919 g ol

Q L=

1. 319 fF9 yopR 9 gueme fe Heaufia ue fasta faees =1 afteeT 22
2. a, P 3Ry - fafwol &1 EHieRo emar TS dUF el Sl el iy

3. frefafed aag-aHieno § STEeT 9o SeqAM W& o G0 fHi o1 33
W@aﬁ?b%ﬁﬁﬂmﬁ:

(i) )X = He +°Y +7

() ;X = Je+ Y +7

4. wH e gqed #1 ered-emg wiw 99 21 fHad 9w # 3@ uwed &1 10
g 1 HET TR 2.5¢ T STH?

feaneafiar o M wamT

feqtufifar & sur e Shaq o e@e orquam €, 9| 4 %o &
EIECEIRIRS I i

() ferferear &: W & o (fea-fafran) & Feice o Aeremt
g, a8 X- Rl Scfda gidt , &1 JE Rl St
T2 T § B 21 Tehet AN AT o & i Th 4Rk R o Sl
&AW T Teh U G &S TR S Wehell §1 N Se FoAeterd
o U1 1 SN T kAR hHeeldl © 9 ShH A Tk & o
IR o AR fopdlt i # o7 (31eWR) T ewH IR fohg W W e €,
TR T T H TRl ST €1 F SR 9, S Hifeam o et

(7iNa) & Fo fearmd wamest w1 Ff o TR § sRE 50 Tgam
S ©1 ST TG 1 &S TR ST Fehdl 81 IR 1 g AT et
AR i SFETI Y ol © e SRl T TG € Sl 1 3ed
W 9 1 fafehcds 3= T 989 ¢ U9 o

(i) A &7 A Shal | FEla el erm g wHel, wal iR
Tfesral 1 TR 3R IS § GUR A1 Gohd 71 FESRU ¥ R S W
faferon @1 w@m o 3% efd 9 s S G @

wiferent 349




qigdd -7

YN T A

350

(iii) ST forTT & GOH TEEYUl ITANT [ SHereHl (HIHeH) % 3y
frefvor o grar 21 uiel o Suersy Sifad wrEe = W dishEar e
15 & gfq fire 9fa o sree oE S @1 Je @ihad ameRe |
ITA WIERU hTeA (C —12) o qd AeAeH FweA (C-14) F FS
BN WY S oh R it 81 US-e 36 Foeeter (“C) i sTdrenol
Y 9 i € R e 39 wiivE § ugwar @ e diee € ug-ae
T 1 39 YR G 9 gl B ST HTaT 1 IR 108 37
¥ @ sk am Hedudt weq w1 e 81 el Ssifaq wifoai (g e
YY) T Gl H SRl SIER % WY Heltl TH B Sl © Hifeh
AR G e (14) H1 SR T B U1 1 3T e A
B S § IR Wiohadn S ol ¥ 3H WehR TRt off T T A
a1 Frefifia =1 St 81 56t 38 -k Fruion wed © ok s fagra
o SHR W QA o R Sherwen @ e feifa s g

T TR 1 ITAM T T § U P TR W o3I
281 QN 205Pb hi WTUTeTeh ATAIST i AT Jeall hi 3T 3TTehferd i
& fou fman smar @1 99 fifST #1 gest ) Scafe & wma yRivw
T o T § kel e F o iR o T em fhg SH-SiE T
Sl T PREE &9 o g oie § uRdfdd s T e foRe T
o Sufterd o w1 WEN SHH! 3G ol Tehdl €1 T8 qehelh o FAM
SN gt Y IdHH AR RIS 4 R T S TE 2

(iv) ST & : T WA swEed AT ¥ w wg O A v
F1 Te=E % fau e RN %1 wE e S 21 SR o e,
g et a0 § A1 HT Goigen T T € q T8 W y-fwR Fw e
stfeen Bl

@ USRI HiET

A o AIfYE W eFEiE WeH qen Fref =EF e 2

el @ oF W] o e § SURed WMl i W@ 3H ac i T
E2 ol

forelt o) & ATfeR o Wil qe =Sl i S 1 A IHHT FAHH
& w2

o TR SR TR i A F9H g € W STk 5o e fae g
g, THeq HEen 2l




o o WA ST ToAHH @ HH Bl ¥ T ST WA HHlE 9=

2, gHAIeh ®ean &

o ] fes ARt | =gl i Hen guH 8 gHeeite shedd
% TIATY] oF AIfyen oh 31 frod gforasta omad o e Tifeta seRto
ol ¥ 99 B 21 A o o URER a1l B € SR ey R R T e
H

YR o ATl T el FoAWH, WA % SoHH 9 atfueh B 2l
ATl oF TE M I TAHH &fd wed €1 SuF Sl ol T8 ITATE 2l
TIF HT WS (MFTH) 3Tk FfFAAA o Fol gFEEl W R g 2
et T | -1 LS B-HUT o WA Jafdd Scs oh a8 STH -
fafrzon o1 Scgei Weaufiar weema 2l

0O T TEaH BIfcTad o AMTeh! o6 €9 | qM B-HUN i TgaM FaTH!
TR o w9 H HI TE By TRl S qw S Al farp-grsig q
B €l

feaufar e o Faagar, fediad w6 ufa dwe &F e &
e faeed o 99 Suftd WO o &N i STHHENU! Bl T

ot Agamendt weredl w1 ord-org WA w1 T ofaue € T e
THE H GEA AT URfuE Gea & el @ et @)

feefda e o1 wR-smarRt FRm Nt = N, exp (<At 21

) et s

1.
2.
3.

eauftiar =1 791 e fosfeq gar 22

greeshl IR gHAihl o o @R T Hifey)

FET Sl U At a0 FATH @A oF did @i T WE o STIeeo T
HifsTT)

TRIFTT 91 HT 1 Ghid B 7?2 Ik P fawwaiet w1 fafey)

5. T Hitwe fop frdt Aeareadt w=red o1 & Faais Swer o1 oy § fohw

YR 1 Hay Tl 2l

frafafaa =gl =1 gRkam fafee-

(i) TXHT] A1, (i) FHM 9, (iii) $ME &fd

(iv) ATl =T e Foft;  (v) 1d-31g;  (vi) S0 31
(vii) &k

gifaat

qigad -7

.- ] TF AHS

351



qigdd -7

TH] T AR

352

7. feaadl g o f99 &1 T Hifvul
8. ‘-t RO’ o= B 82 THH! WE I SARSN wHifeul
9. Ty=fafed Twamet # =JgHl, JeHl q Soieel Tl HE&A A i

() Na; (i) [H; (i) 5°U;  (v) Bl

10. freAfafaa fasi o fau 5w afd 3R svF et 1 IRehe wife-
() 3He; (i) JLi; (iii) J'N;
fool g1 2, 1 u= 1.660566 x 107kg = 931 MeV, T &1 5258 = 1.007276 u,
2 HT FHM = 1.008665 u, He T T F79H = 4.00260 u, 7 Li THT]
1 SFHM =7.01601 u, I*N THI] 1 SFHH = 14.00307 u.

11. (9 oF T & GHEANeh] T IdAH TRl Sl GART § @4 gC a1 I8
FHeqT FId gU TR TERAT ST 1 | Al & TR @I, quUel () Hi
Aferhan Guifad e1g 1 Washer wifsw) fear gem @ fF 28U iR 25U

e HT IATH STAE 137.8: 1 8; 25U 1 -3 = 4.5 x 10° ;&R 25U
HT HY-3MY = 7.13 x 108 =]

12. et et gt A e 1 R 20 foe F SR e [
® W T SH T 7 et - Fa wifen)

Wuﬁ%w

26.1
1.
B IEED g g
C R iC 1Ge sit T'Se °H sk JHe
H, [Hsir H WA 3R 3Ca ke dr o
2O 3P0 1#Ge 3R [iSe BN s Mg
HeR e 'H 3iit JHe VAl s S
2%Pb 3R 2'Pb "Li @it jBe YAl &k 2Si
2U ¥ U




e -7

2. ()W Gi)FEEM; (i) RIS (v) 145 (v) 14 (vi) T A
3. IHIY HEAL
26.2
1. Am= 1.041358 u; 969.5 MeV. 2. 2.4%105m.
.
26.3

1. e faeed o 9md: o 1B FHON &1 ScsH gl € freen aRommeeey
% dcd o TRAY] HHS IR FHE gem ¥ uiEdd S g €1 o 3K
BTN o IS § AR AAF 3T FHHE T FHH H ol 71 IROTHEE,
IS Booh SoAHM el AI9eh Sca= Bl &1 STy, 98 ek et forses
I uREe

2. STIhI0T &THdT hd—
a>B>y

LA gHAT FHH—

a<PB<y
3. )a=Z23Rb=A—4
iiya=Z+13Rb=A.

4. A -3 H GHA M T -3 10 UH W U U qh e H 3R
THG 9= U W 2.5 UMW % e H, A« 10 T

UTeid Uvel oF ST

9. (i)12,11,11 G 1,1,1 (iii) 146,92,921  (iv) 18,17, 17
10. (i) 0.034,28 MeV  (ii) 0.044,37.86 MeV (iii) 0.10854, 101 MeV

11. 6 x 10° 4

12. 20 fie

gifaent RER




