
--l-

II Vi %

1 2.18 x 106 5.3 x to-l1

2 1.09 x 106 21.2 x lo-l1

3 0.727 L 106 47.7  x 10 -11



= 2 B, / v,

= 2 x 3.14 x 5.3 x 10-l'

2.18 x 106

I = 1.43 x 10 - 1 6  -wlil I YOU

'II. n?wL;?  Gap ( w ) = 277

T

= 2,x 3 . 4

1.43 x lo-'6

1 6= 4.4  x 10 171hJu / iud
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fiiu”u

NwlR;  K.E.

Rn = n2?i2

mKe2

X.E. =

= mK2e4

2n2?i2

= ( 9.11 x 10'3' I( 9 x 70' 12( 1.6 x 10"~ )4

2n2( 7.055 x 10-32 )2

= 2.172 II 10-18

112

= 2.172 r 10-18

1.6 x IO-'~~~

= 13.6

-7

?”

- ev

eV



-40 ,

tdb IL = 1, K.E. = 13.6 eV

1 if 0 II = 2 K.E. = 13.6 = 3.4 eV
4

J
LlKl  n = 3 K.E. = .13.6 = I.51 eV

-T-

dt fl II = 00 K.E. = 13.6 = 0 eV
00

=

5i

ufi,,ufiu*  c

I

=

ufr4mmll  =

ZC

3

aK2e4

2n2fi2

13.6

II2

13.6 av

BlK2.4--
n2h2

- 27.2

F

- 27.2 ev

mi~mla*; + n6hdil~

13.6 + ( - 27.2 1 ev

- 13.6 ev
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wi = htf ::  hcB f 1 - J-\
\ 2
nf

21
3

lJi = hcB  /I

e
I - - - J - )
\ 2nf n.3.

,
l&l nf =cQrni = 1

q,r; u hcR
i

= -- = - 13.6 eV
e
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%il E, = - 13.6 eV

AE = E. - Ef1

= ( - 13.6 1 - ( - 3.4 ) = - 10.2 eV

excitation potential R~i,J,l,',fiil 10.2 iG%vlfDll-=i?~~

i&l-1 t-l. :;Mg  iIP = 12, n = 12

25 4
0,.. 12Q u p = 12, n = 13

h. 26,2Mg  i!P = 12, n = 14
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ihi B.E.  = ZMH  + ( A - 2 >m,  - i-j 931

,
UvIUR’l  B.E. = 1: 13(1.00814) + (27 - r3)i.fm3gg - 26.ggoi]gji

= 225 MeV
, ,

t6-!dd?l  tt.?ih?%~\l $1 tM7fii 225 t&o";

?ih*~ n . B.E. = [ l(1.00814)  + (3 - 111.008g9  - 3.0171 931

= 8.5  MeV

B..Fi.  = 8.3 = 2.8  MeV

A 3

3. B . E .  = C 2(1.00814) + (3 - 2)1.00899 - 3.01699] 931

= 7 . 7  MeV
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,
14. vJu7wG\17uu4n  lU&J?‘IID~  ; Li

%I*? B.E. = I: ZMH + ( A - Z >mn -M 1 931

,
r\Muh'i  B-E. = 3(1.00814) + (7 - 3Il.00899 -[ 7.01823]  931

= 0.04215 x 931 MeV

= 39.3 MeV

, ,
wfi47UU4nluUdU790\1 ;Li lvrlfii 39.3 l&la”?”

;a B.E. = bH + ( A - Z )mn - n] 931

t
llVIUR7 B.E. =

[
~(1.00814) + (4 - 2I1.00899 - 4.003881 931
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i&i Q = ( s + MH - se - MRe ) 93’
t

NVIllf-17  Q = (7.01823 + 1.00814 - 4.03388 - 4.c;c?388)931

= 0.01861 x 931 MeV

14N + 4He
7 2

---w-H + '780

%li Q = ( s + M& - MH - MO ) 93'

s (14.00752 + 4.00388 - 1.00814 - 17.30453)931

= .- 1.18 MeV

a&~w~np& 1~18 riuo"l"
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ifvri Q = ( \ +s -se  - MHe > 931

f
UWRI 22.3 = '% + 2.01474 - 4.012388 - 4.00388 1931

19. ~4Oa'lJ?Ud‘IJ6J  ( Fission )

20. ~JTl~UlUi??GlJ  ( Fusion 1

t&i nGij,?u  ( E ) = hc = (6.625 x 10-34)(3  x 10%

h
0.16 x 10

-10

= 1.15 x to-'3
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U?tI(m)  = h = 6.625x 1O-34-
C ('0.016 x lo-'"I(3  x 10~)

= 1.38 x 10-30 n'lanfi

c\UW?i?J(P  )= h = 6.625 x 1O-34

-x- 0.016~ IO-+'

-22= 4.1 x 10 Tinnr'u.tunr  / ';ud

I Y I I
22. w~~u~aaoe~~nounol~.ITi  n. ii~~ilun~ ( R?wU79RihLM7fii

m = 6.625 x 10 -34

(7x 10 -5 x lo2 I( 3 x lo8 I

EL 3.2 x 10-36 n"ianfb

= 6.625 x 10 -34

( 0.25x lO-'o  )( 3 x IO8 1

= 8.8 x10-32 nTians?i

= 6.625 x lo -34

t 1.24 x lo-'x 10-l'  I( 3 x lo8 )

= 1.8 x 10 -30 iihnfi



mV =
-i-

I 1
V = h

mh

,
LLviuR7  v = 6.625 x 1O-34

( 9 . 1 1  x 1O-31  )( 5,200~ 10-‘“)

lmV2  = hc-
2 T

v2 = 2hc

m?b
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y Z’ 2hc

J-mh

J 2( 6.625 x 10 -34 )( 3 x 108 1

v = ( 9.11 x 10-3'  I( 5,200 x lo-lo 1

= 9.2 x IO5 Llmf I iu7d

R3,lJL;?8&x%lRtaU = 9.2. x lo5 LllRf  1 ;I&

?'%f? E =7 - -

LIMUR?  E = ( 3 x lo-4x lo - 3 x 10-2 I( 3 x 108 )

( 2 x 10-4 I( 0.5x 60 1
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%hi? E = x 10.’  =12.4 12.4 2.56 eV-=
3L 4,860

w~~~?U’bD~~L~RP150UL~~UUI1J  2.56 eV

t
1LMUfl-l  E = ( 9.11 x 10-3' )( 3 x 108 )2

= ( 9.11 x 10-3' )( 3x ,,8 )2

( 1.6 x 10-19 )

= ( 9.11 x10-3' )( 3 x 108 )2( 10-6 )

( 1.6, lo-l9 )

= 0.511  MeV
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,
t1VlUh?  h = ( 1.6 x lo-” ) ( 60 x 10 )( 0.206 x lo-"  )

3 x 1 0 a

= 6 . 6  x10-34 Js.

x 10-34

34%i~
TV mim = he = hc- -

EDISX ev

n. V = 30

hmim =
( 6 . 6 2 5  x  m-34 I( 3 'x loa I( lo-lo  )

( 1.6 x lo-l9 I( 30 x 10~ )

= 0.413 A0

a. v = 4 0  Fiitdm;

3Lmim
= ( 6.625 x 1O-34 )( 3 x 10’ )( 10--‘~  )

( 1.6 x lo-l9 )( 40 x lo3 )

= 0 . 3 1 0  A0

R.  v = 5 0  lxi,*9;

8mim = ( 6.625 x 1O-34  )(  3x 10’ I( 10-l’ )

(~  1.6 x lo--l9  I( 50 x 10’ )

=o.24aA”.  ’
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%il ‘3lfl  hk,,  = 2
eV

v = hc

e hnim
1

LIVIUh'l  V = ( 6.625 x 1o-34  )( 3 x lo8 )

( I .6 x 10--'~ )( 0.016 x 10-l'  )

= 770 KV

& htii,  = hc

eV

(I)

2% =hcmim (2)

e(V - 231

(1) + (2) 1 v - 23- =
2 V

v = 2v - 46

v = 46 KV
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‘9in  (1) h mim = ( 6.625x 1O-34  I( 3 x lo8  )

( 1.6 x 10--19)( 46 x 10 )

= 0.27 A0



/

-19-

Ghl*1 14N + ‘N - 14
7 0' GC + :H

3OP
15

F "~+:~Si+I

t
ll?I & = hN = 0.693 N

Tl
"'2



A

-2o-

0.693mNA

lnaU38  x T,
'2

10-9 Cianfi

6.02 x lo23

45

164 x 24 x36,(;00

0.693 x 10-9 x 6.02x lo"3

45 x 164 x 24 x 3600

6.53 x 10' aps

1.77 x lo-;!  I?,;

17.7 ii&$

17.7 ii+
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t
vl?JhJ  = 1.59 + 0.181  + 0.834 = 2.605 MeV



- 2 2 -

27
b

Y 0.

K

Y
0. Ed Y i.01.5  Mev

2%n

MeV



-23-

A = Aoe

= Aoe
- 0.693x 1.44

A = Aoe
- 0.693 x 1.44

-

Ao

A = 0.369

AO

?‘&il 2’OJ’ji  -___c 206 4
83 81n  + 2He

21083Bi  -d 210 0
8kPb  + -le



-24-

Ay = *sr
NY ( O.G93 1 = 50 x lo+ x 3.7 x 1o'O

64 x 3600

NY = 6.2 x d4 D'?lflll

t
9iu-JuQ~?lau  y - 90 rw?ni  6.2 xlo 14

= 6.2 x 1Ol4 x 30

6.2x 102"

Ic 9.18 x 1O-8 nfii

I
7iu2unfirm7ni 3.18 x 10-8 n 95~

t

48. &$TflB’i)J  I - 132 LAiiJ  2.3 kh.N

I - 132 liUt~U  1 0 0  ;ab;f$

- o.6g3t  / T
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I
llWUi91 25 = 100 e- '1.fbg3t  / 2.3

,
liVlUW7 25 = 1GOe - 693  t / 78

t = 156.1 Tkhl~

sl*1-- ?ln N = Noem  At

,
L1MUR-l N = ,,8 ( *- 0.255  x 1)

7.7 x 10 7= fl:p1Du
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77n Nd = No-N

= 108 - 7.7 x 107

= 2.3 x lo7 rl:nDu

A u  - 1g8fWtUtii 2.3 x 10 7 fl:nal.l

ihfi-7 A= 0.693 = 0.693

T112 1,622 x 3.1 x 107

f 1.378 x 10-l' x 5-l

v7n  A = AN

A = (1.78 x lC~-'~)(l  x iom3X  6.02~ lo23)

226

7= 3.67 x 10 dps

X?R4in7rao?ufi  = 1.378~ IO-" s'

93iu9umrtlclnni = 3.67 x lo7 dps
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t

Il?'lUpi'l  A = (10'~)(10 x6.02  x io23)(36x  10-24)(1  -e-o'69315*3)

58.94

= 4.4 x 10 12aps

A.!$

A z A = 12

h 0.693

N = (4.4 x 10'2)(5.3 x 3.16 x lo71

0.693

= 1.06 x 102'  f.l:mlll

co - 60 ttinfu 1.06  x 102' 'ilzmll
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;&I*1 '37n  A = 9Nt  ( 1 - e '2 1

IIMu;l  A  =  1013x ,. x c,.o2x  ,o’3,36  x ,$4(,  -,O.W-::.5/5.3)

58.94

= 2 . 6  ~10'~ dps

= 2.6 x 10'2 ci

3 .7  x  10 10

LIMUPI’l  A- ~10’~, 10 x 6.02 x 1023x 36 x lo-24

50.94

= 3.67 x 1013
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= 3.67x  10'~

3.7 x lO'[)
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,

llMllR7

I 4-h”

I Y hn”)

I
,)A=  x 103(m2/Kg)

I I

Y
u--l

6 . 7

6 . 7

16

6 . 2

lU&

44

5 . 6 6 . 8



G%il n = log,80  = 6.35

log,2

I

1lMUR'I A h -

: =

AA = 9..0243(  1 - COS $ )

0.0243 ( 1 - CO5 fl )-
2

0.024 A0

?b + Ah

0.708 + 0.024 = 0.732 A0
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a .  AAt.3 0.0243 ( 1 - COS 1 )

= 0.048 A0

;&*,I A h = 0.0243‘(  1 - co5 $3 1

Ah = 0.0243 ( 1 - cos 60. )
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2hi1  n . Ah = 0.0243  ( 1 - ccl5 90. 1

= 0.02@A”

z 0 . 0 2 4 3  +  02 = 0.2243  A0

E = 12.4 = 12.4 = 62 KeV
3\, 0 .2
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= 62-55.4s 6 . 6  KeV

n. K.E. = lmV2-
2

v = 2K.E.

Jm

= 2 ( 6.6 x 103x  1.6x  'o-'.g)

9 . 1 1  x  10-l

Lp = mv

2

E' L5 E
2
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1.24 = 1 .24
7

A 2%‘

Ah  = 3.0243 ( 1 -COS90~)  = 0.0243 A0

= 2 ( 0.0243 ) = 0.0486 A0

E’ = 1 2 . 4 = 1 2 . 4
7(  -= 2.6 x lo2 KeV

0.0486
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182

6 9 . 9gniulf.j  gamma ray epectrometry
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e
LLvlURl h .& ( 6.625 x lo-34  I( 3 x IO8 )( 1o'O )-

3x 10 6 1 . 6 x IO-l9

4 . 1  x  loB3 ‘EIIJantou

AQ = DAm (I).

I? = A&
e
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,

t
ii~ufl’l  D

V

P

r

R

T

e

N

I i tiuinut;  = 2.58 x lO-4 C / Kg

= 1 mu3 = 10-6 u3

Z 760 UU.tiODM = 105 ii7Tu I lJ2

z 29 nn.1 Zinlun

= 8.31 x 103 ;ot; I Tialun.o4m

= 273' i?Mi-w

= 1.6 x 10

= (2.58 x 10q4) (10-6)(i05-)(29)

(1.6 x lo--l9 I(8.31 x 103)(273)

t 2.1 x 109 InnauA)I

t t
1ihl1oaoulpm  2.1 x 10 9 RY
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