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&6Sft n, = 3 , nr = 2 , =R, 1.09721 x 10’

1 = 1.09721 x lo7 1 1

T 1 -- 2= 32 I
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11 zzzz 1.09721 x 10’1.09721 x 10’ - -- -

h = 4.86 x IO-' LWl4

dt&flp1 n,= 5 , nf= 2
w m

1 zz 1.09721 x lo7 1 - 1

T L

- -

4 25 1

h = 4.34 x lo-’  IWW4
I 1

6&d% ni = 6 , 2nr=

1 = 1.09721 x 10’ 1 - 1

T

- -[ 4 36 1
h = 4.10 x lo-’  LPJR~

6i%d$ilFl  ni = CQ  , nr  =  2

lo7  1 - 0
m

1 = 1.09721 x

-i-

-

[ 4 I

h = 3.64 x lo-’  MRS

3%2 Qlfl E, = - 13.6 eV
2

n

&I n = 2 E,=-3.4 eV

IBP, n = 3 E, = -1.51 eV

6dB n=4 E, = -0.85 eV

&I n = 5 E, =  -0 .544  eV

6&  n = 6 E, =  -0 .378  eV

64~1  n = CQ  E, = 0 eV

&Gl ni=3  , n,=2

AE = E, E, = (-1.51) - (-3.4) = 1.89 ev

h =& = 6.626 x 1O-34  x 2.998 x 10’
--L9

E E x 1.602 x 10
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h = 1.24 x lo* UJmI

E

aawudl  h= 1.24 x lo-" = 6.65 x lo-’ nJvl5

1.89

6bGiCl.89 n,=4  , n,=2

AE = E, - E, = (-0.85) - (-3.4) = 2.55 eV

h = 1.24 x  1O-6  = 4 .86 x  lo-’ WB19

2.55

6~lA~W  n,=5 , n,=2

AE = E, - E, = (-0.544) - (-3.4) = 2.856 eV

h = 1.24 x  1O-6  = 4 .34  x IO-’  o.jwj

2.856

, 1

!$9dd%ni=6 , n,=2

AE = E6 - E, = (-0.378) - (-3.4) = 3.022 eV

h = 1.24 x 1O-6  = 4.1 x lo-’ 1oJ’W

3.022

God~61GlPI ni=oO  , n,=2

AE = E - E, = o - (-3.4) = 3.4 ev

h = 1.24 x IO-'  = 3.64 x lo-’ 1WlS

3.4
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(Einstein) @?4$U%U$  1905 d0

(I amu)(1.66  x 10-” Kg/amu)(3  x x  10’  m/s)’  =  9 3 1  MeV

(1.6 x x 10-13  J/MeV)

Mass defect = Zm, + (A Z)m,  - m

B.E. = [Zm, + (A - Z)m” - m] 931 MeV
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= [Zm, + Zm, + (A - Z)m,‘- M] c*

= [ZM, + (A - Z)m,  - M] c2

Ii0  M, = U’XI%~~~~‘+~~U%I~R~~QU  = 1 .007825  amu.

m,  = XJ’YI~IIO~~“‘JW~~U  =  1 .008665  amu.

B.E. = [ 1.007825 Z + 1.008665 (A - Z) M] cz

B.E. = [Zm, + (A - Z)mn  - m] cz

=[ 6(1  00727) + (12 - 6)1.00866  - 121  931 MeV

= 89 MeV

B.E.  = 89 = 7.42 MeV
- -

A 1 2

m"awilGi  1.7
I I

osniwa"99iwerfi~aw~ua~~~~~0~a~~00~~0~

n. ~0f&ou  -16 ~&Ja~0~~0uavilfk  15.994915 toa&;

91. i%fb -208 &&Ja~0~~0Whfh  207.976650 a0aihf~

%?I B.E. = [1.0078252  + l.O08665(A.-  Z)  M ]  931  MeV

fl. B.E. = [1.007825(8) + 1.008665(16  - 8) - 15.9949151 931 MeV

= 127.52 MeV
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B.E. = 127.52 = 797 MeV

A 16

91. B.E. = [1.007825(82)  + 1.008665(208 - 82) - 207.9766501 931 MeV

= 1634.88 MeV

BE. = 1634.88 = 7.86 MeV

A 208

$iadl9~ 1.8 osmwa’9~79d~~sHi;~~~~~~~~~~~~~~~~~~~~~~~~~  -230 f$dJoJ -232

66aq@hu -238 rgooJaao=~oolslosla'~~~~~~~l~6~1~~  230.033926

6dug  232.037167 6&%J~  UP: 238.050760 6hJQ  9llUEhh

"a?!  ?? 1 B.E. = [ 1.0078252 + l.O08665(A  - Z) - M] 931 MeV

B.E. = [1.007825(92)  + 1.008665(230  - 92) - 230.0339261 931 MeV

= 1751.6 MeV

B.E. = 1751.6 = 7.62 MeV
- -

A 230

8pQwJ  -252

B.E. = [ 1.007825(92)  + 1.008665(232  - 92) - 232.0371671 931 MeV

= 1751.6 MeV

B.E. = 1765.0 = 7.61 MeV
- -

A 232

k@hol  -238

B.E. = [1.007825(92)  + 1.008665(238 - 92) - 234.0507601 931 MeV

= 1800.8 MeV

B.E. = 1800.8 = 7.57 MeV
- -

A 238
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QI~SJ~I~  &+E$,-E, = (M,+m, - My-m,k2
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340 NEXT Xl

350 Xl = 0 : REM draw vertical axis

360 FOR Yl = -100 TO 100 STEP 1.5

370 xs = X0  + SX*Xl : YS = YO - SY*Yl : PSET (XS,YS)

380 NEXT Yl

390 REM draw coordinate grid

400 fOR Xl = -100 TO 100 STEP 10

410 FOR Xl = -90 TO 90 STEP 10

420 XS = X0 + SX*Xl : YS = YO - SY*Yl : PSET (XS,YS)

430 NEXT Yl

440 NEXT Xl

1000 REM ***** calculations and plotting *****

1002 SC = lW-14

1004 sx = 1o*sX/Xc  : SY  = sxl2.25

1006 LOCATE 1.55 : PRINT “ one unit = “ ;SC;“m”

1010 FOR T =

1020 Vl =

1030 x1 =

1040 v2 =

1050 Yl =

1060 G P S I N 3000

1070 v x =

1080 VY =

1090 NEXT T

1200 END

0 TO 2*lW-20  STEP DT

Vl = VX+(K*Z*E*E/M)  / (X*2  + Y”2)(X/S”2 + ~~2)  “. 5 )*DT

X + VX*DT

VY +((K*X*R*R* / M) / (X ,‘2 + Y”2))*(Y/(XA2  + Y*2)  “.5)*DT

Y+VY*DT

Vl :x = Xl

v2: Yl

2990 ***** plotting subroutine *****

3000 xs = X0  + SX*X  : YS = YO - SY*Y : PSET (XS,YS)

3010 RETURN
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7 I 4 4

Li + H -b He + He
3 1 2 2

14 4 L L7

N  +  H e  -b H e  +  0
7 2 1 8
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