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Abstract

In this special project. We draw a comparision between a solution of Schrodinger
equation and Klein Gordon equation in finite square well. Which we will comparision between
energy of particle in square well of Schrodinger equation and KleinGordon equation in finite
square well and wave function of particle in finite square well of Schrodinger and Klein Gordon
equation. We find in condition of 0.1m002 <V <2myc® (When V is potential energy) Klein
Gordon particle have state more than the state of Schrodinger particle which this is an effect of

special relativity in high energy potential.
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8 11.418004 149,927,151.61
9 12.862685 178,419,077.92
10 14.229618 205,959,182.03

= = a o @ = o w1 =
N1 NN 4.5.3 Gl-lﬁ—]\nﬂjfJ:ULVlﬂUﬁzﬂUWﬁquumaqB%—éﬂqﬂulwaau ﬂgﬂﬂﬂﬂlﬁﬂgiuﬂﬂﬂﬂﬂﬁﬂ

' a 4
V =1.5m,c> n9a = 2h/m,c sevinaumsnsoniesuazauns laainesaou

E'(Schrodinger) | E'(KleinGordon)

n E(Schrodinger) | E(KleinGordon)
(eV) (eV)

1 1.5017452 1.4398181 996.,633.36 913,145.10
2 3.0031731 2.8864248 3.985,691.18 3,634,504.75
3 4.5039531 4,3445296 8.964,594.17 8,105,817.32
4 6.0037264 5.8159296 15,928,860.16 14,223 .210.82
5 7.5020876 7.3000276 24,871,797.70 21,841,114.13
6 8.9985597 8.7949113 35,784,002.80 30,787,076.60
7 10.492556 10.29828 48,652,538.63 40,880,537.84
8 11.983332 11.807965 63,459,712.17 51,948,301.78
9 13.469875 13.322128 80,180,737.33 63,833.,880.97
10 14.950751 14.839262 98,779,979.49 76,401,142.21
11 16.423755 16.35813 119,203,177.00 89,534,321.31
12 17.88514 17.877671 141,360,347.04 103,135.944.75
13 19.327418 19.396892 165,078,530.19 117,123,778.25
14 20.730059 20.914753 189,908,319.59 131,427,461.73
15 22.429998 145.984,692.67
16 23.94084 160,736,145.90
17 25.444232 175,616,402.55
18 26.933418 190,527.493.99
19 28.381513 205,169,674.34
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1w o=R
Andeodluedndan

_ 2 3/ _ 0 h N 1 = 3 o 11 o 4
V =2myc’ 0N a = 0.5h/mc 55MINaumsnsofaeniuaz aunis lnalnesaou

n & (Schrodinger) | &(KleinGordon) | E'(Schrodinger) | E'(KleinGordon)
(eV) (eV)
1 1.3536538 0.77866544 12,956,213.94 4,223,216.11
2 2.6978006 22964109 51,461,517.80 33,312,014.81
3 40184667 3.783639 114,178,319.02 78,914,282.04
4 5.2840825 52508747 197,424,968.09 132,272,826.53
5 6.696468 189,043,171.33
6 8.0985795 246,344,559.05
3190 4.6.2 marnfFonifouszdumdsuesounialneey fignandeegliniednddn
V =2mye? NN a = h/myc s8minaunsnsofansiazauns lnavnesaou
E'(Schrodinger) | E'(KleinGordon)
n E(Schrodinger) | &(KleinGordon)
(eV) (eV)
1 1.4547687 0.78215962 3,741,026.66 1,077,260.86
2 2.29080584 2.3387452 9,276,400.04 9,355,182.23
3 43582131 3.8824138 33,575,294.41 24,494,968.38
4 5.8031582 5416719 59,529,430.26 44,705,395.72
5 7.2399803 6.9449454 92,656,880.57 68.466,071.37
6 8.6640274 8.4657755 132,691,327.86 94,617,018.71
y 10.066493 9.9823851 179,126,276.27 122,439,653.14
8 11.425055 11.493511 230,738,202.40 151,397,737.31
9 12.997784 181,118,260.85
10 14.492083 211,300,498.46
11 15.968653 241,616.697.23
12 17.394437 271,252,396.45
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§ e I~ W w = o ! I w
m-li‘mﬁ 4.6.3 ﬂ151\11ﬂ5UUL“UUigﬂUWﬁQQ-luﬂJENﬂHﬂ’]ﬂhlw@ﬂu ﬂQﬂﬂﬂﬂJdagiuUﬂﬁﬂﬂﬁﬂ

5 ¥ ' a ¢ ¢
V =2m,c* AN a = 2h/mc 3zNINauMInsofInesuazauns lnaunoiaou

E'(Schrodinger) | E'(KleinGordon)
n &(Schrodinger) | &(KleinGordon)
(eV) (V)

1 1.5106530 0.78409208 1,008,491.75 271,428.19

2 3.0210955 2.3517551 4,033,404.91 2423,111.66

3 4.5311103 3.9150959 9,073,026.58 6,616,877.87

4 6.0404662 54750557 16,124,409.97 12,671,826.21

5 7.5489094 7.0320505 25,183,224.72 20,366,778.18

6 9.0561526 8.5864776 36,243,520.71 29,470,309.37

7 10.561860 10.138696 49,297,367.42 39,762,309.13

8 12.065628 11.689007 64,334,329.23 51.,045,994.06

9 13.566952 13.237649 81,340,622.47 63,152,363.02

10 15.065180 14.237649 100,297,836.41 71,346,185.98

11 16.559431 16.330548 121,180,777.43 89,291,461.71

12 18.048450 17.87497 143,953,668.19 103,111,402.77

13 19.530326 19.418057 168,562,863.29 117,321,097.89

14 21.001854 20.959752 194,920,799.80 131,855,989.87

15 22.456800 22.499936 222,863,351.35 146,662,614.71

16 23.879116 24.038416 251,987,736.32 161,696,151.98

17 25.574898 176,918,272.13

18 27.108946 192,295,210.16

19 28.639887 207,795,584.47

20 30.166636 223,387,607.95

21 31.68725 239,033,642.48

22 33.197589 254,675,498.58

23 34.684616 270,163,502.29
nnidoiia 2fandefias  smutidetednifiarminnniuesdwaimouag  voq
aqmﬂﬁgﬂﬁ'ﬂﬁhagﬂuﬁamﬂﬁu wagiloRanquiduninsnm sxdwald$auaauzves
E]lgﬂWﬂfIﬂﬂﬂ‘ﬁUﬂ"jﬂUﬂ'ﬁﬂﬁqﬁﬁﬂﬂq}lﬁﬁ'ﬂﬁmﬁﬂw\lﬁmy iparnaumTnauElidnyus
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4.7 ﬁ‘l—!‘ﬁﬂﬂ??ullﬂﬂﬁhﬂ‘iSﬁfhﬂ‘izﬁ"UWﬁJ&Q “I‘H‘ﬁ‘l‘i'Iﬂl'lvlﬁgl}il‘lﬂﬁl'NﬂTﬂiﬁ@aﬂNﬂg fl

=% w d N
ANUANVBIVBFANY I = 0.5m,c%, m,c?,1.5m,c?, 2m,c?

~ = a o ~ @ 1 | w e
M99 4.7.1 M3nafTeuienszaunasnuvesaynn Ineeunignindeoglutedndhil

Ve
AWNANG = 0.5h/m,c nazanudnveiofndy = 0.5m,c*,myc’,1.5mc*, 2m,c’

E'(V =0.5mc®) | E'(V=myc®) | E'(V =1.5mc?) | E'(V =2m,c”)
' () (e) (e) (V)
1 9,916,761.16 11,563,367.22 12,410,674.91 12,956,213.94
2 37,852,142.61 45,420,327.81 49,126,979.78 51,461,517.80
3 97.848,925.73 108,126,211.65 114,178,319.02
- 182,417,286.78 197,424,968.09

'
= o

- = = w @ @ ' Vo daa
AT NN 4.7.2 ﬂjij\ilﬂﬁULUW]UUi$ﬂUWﬁ%qqu%@QﬂHﬂ']ﬂllwrf)ﬂuwgﬂﬂﬂmﬂﬂgcluﬂaﬁﬂE]'ﬂl]

Y =2 L 4 2 2 2 2
AMWNIN a = h/me uagANUanVeIuefndy = 0.5m,c?, myc*,1.5m,c*, 2m,c

E'V=05mc?) | EW=mec’) | E'(V=15mc?) | E'(V =2m,”)
! (eV) (eV) (eV) (eV)
1 3,239,244 91 3.520.,768.96 3,656,542.15 3,741,026.66
2 12,865,381.36 14,045,194.73 14,603.863.35 9,276.400.04
3 28,544,579.76 31,446,641.80 32.769,859.85 33,575,294.41
4 49,356,242.03 55.457,539.88 58.013,707.59 59,529.430.26
3 85,505,283.93 90,078,370.34 92,656.880.57
6 119,966,298.77 128,459,774.92 132,691,327.86
7 171.903,223.18 179,126.276.27
8 230,738,202.40




3190 4.7.3 ManfTeuiessdunasnuueseyna Tnooungnindaeg lutedndhil

o = 4 2 ) 2 2
ANUNIN a =2h/me uagANudnvelofndy = 0.5mc’, myc®,1.5m,c?, 2m,c

E'(V =0.5myc®) | E'(V=myc®) | E'(V =1.5m,c?) | E'(V =2my?)
! (eV) (eV) (eV) (eV)
1 935,257.82 977,189.28 996,633.36 1,008,491.75
2 3,737,228.91 3,907,277.38 3,985,691.18 4,033,404.91
3 8,393,834.00 8,785,688.52 8,964,594.17 9.073,026.58
4 14,882,377.05 15,604,311.87 15,928.860.16 16,124,409.97
5 23,164,252.78 24,350,647.73 24,871,797.70 25,183,224.72
6 33,172,884.03 35,006,292.40 35,784,002.80 36,243,520.71
7 44,781,649.14 47,544,221.77 48,652,538.63 49,297,367.42
8 57.684,702.06 61,923,687.23 63,459,712.17 64,334,329.23
9 78,079,409.18 80,180,737.33 81,340,622.47
10 95.895,201.96 98,779,979.49 100,297,836.41
11 115,117,361.41 | 119,203,177.00 | 121,180,777.43
12 134,794,026.10 | 141,360,347.04 | 143,953,668.19
13 165,078,530.19 | 168,562.863.29
14 189,908,319.59 | 194,920,799.80
15 222,863,351.35
16 251,987,736.32
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v = 1 v o a ) ¢ d =
4.8 Uuﬂﬂﬂ?]ﬂ!!ﬂﬂﬂ‘lﬂixﬁ'J'Nﬁzﬂ‘ﬂwaﬂ\‘i’]uﬂ?nuﬁﬂﬂﬂ1ﬂﬁﬂﬂ1§1ﬂauﬂﬂ§ﬂﬂu 7

= V" o d 5 5 5
ANNANVDIVDANY | = D.5myue’, mocz,l.SmUC', 2myc”

4=; =) = @ o ::; @ @ r 1 s b'tzi'.d
MINN4.8.1 G]T;'lNL"IJ‘J{J“UL“I’]UU?%@IUWE]\‘N']H“IJ’E]\?E]HI]"IﬂHW@@uﬂQﬂﬂﬂmﬂﬂgiuU@ﬁﬂﬂﬂN

3/ " w o
AU G = 0.5h/mc wazANNANVBIBFNG IV = 0.5m c?, myc*,1.5mye?, 2m,c?

E'(V =05m®) | E'V=my®) | E'(V =1.5m?) | E'(V =2myc?)
n
(eV) (eV) (eV) (el)
1 9.093,905.09 9,898,227.45 9,474,239.65 4,223216.11

33,681,800.88

37,670,320.34

37,791,677.82

33,312,014.81




3 65,222,759.88 77,746,958.70 80,413,571.85 78.914,282.04
4 122,842,105.37 130,694,124.29 132,272,826.53
5 183,351,611.93 189,043,171.33
6 246,344,559.05

@

L7 "

=t =] = [ [ = "o dAA
M15797 4.8.2 mafTeuiisussAundsnuvesoynia Twoeungnindaeg luliedn il

a

¥ = i &g ) 2 2 2
ﬂ’J"IﬂJﬂ’JW\“ICI:h/mOC LHAZAUANUDIUVOANY I/ :O.Smoc , My C ,I.SmOC ,2m(,c‘

n E'(V =0.5mc®) | E'(V=my®) | E'W =1.5myc?) | E'(V =2my?)
(eV) (eV) (eV) (eV)
1 3,082,893.46 3,222,168.40 3,109,600.74 1,077,260.86
2 11,993,215.50 12,606,404.46 12,347,767.03 9,355,182.23
3 25,820,618.00 27,360,999.09 27,211,507.35 24,494,968 .38
4 43,280,828.09 46,386,962.64 46,685,331.39 44,705,395.72
5 62,499,152.54 68,548,309.66 69,594,770.41 68,466,071.37
6 92,818,068.95 94,926,028.24 94,617,018.71
7 118,163,336.85 | 121,903,580.79 | 122,439,653.14
8 149,927,151.61 151,397,737.31
9 178,419,077.92 | 181,118,260.85
10 205,959,182.03 | 211,300,498.46
11 241,616,697.23
12 271,252,396.45

137197 4.8.3 maafTsuifsuszaundsnuvesoynia lwosufignindeeg luriedn didl

2 — = Nl 2 2 2 2
ANUNIN G = 2h/mc uAZANMARVBIUOANEY = 0.5m,c*, m,c*,1.5m,c*, 2m,c

E'(V =0.5myc®) | E'(V=myc®) | E'(V =1.5mc*) | E'(V =2myc”)
) () (e) (V) (V)
1 899,241.11 933,057.12 913,145.10 271,428.19
2 3,614,875.18 3,702,568 .44 3,634,504.75 2,423,111.66
3 8,016.380.41 8,222,925.54 8,105.817.32 6,616,877.87
4 13,975,544.95 14,362,528.77 14,223,210.82 12,671,826.21
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5 21,319,585.76 21,958,215.03 21,841,114.13 20,366,778.18
6 29,857,063.05 30,831,924.71 30,787,076.60 29,470,309.37
7 39,387,810.64 40.805,141.98 40,880,537.84 39,762,309.13
8 49,692,908.13 51,709,277.01 51,948,301.78 51,045,994.06
9 60.,472,043.99 63,391,107.53 63,833,880.97 63,152,363.02
10 75,713,914.34 76,401,142.21 71,346,185.98
11 88,554,873.82 89,534,321.31 89,291,461.71
12 101,797,998.41 103,135,944.75 103,111,402.77
13 115,316,656.23 117,123,778.25 117,321,097.89
14 128,906,714.32 131,427.461.73 131,855,989.87
15 145,984,692.67 146,662,614.71
16 160,736,145.90 161,696,151.98
17 175,616,402.55 176,918,272.13
18 190,527.493.99 192,295.210.16
19 205,169,674.34 207,795,584.47
20 223,387,607.95
21 239.,033,642.48
22 254,675.498.58
23 270,163,502.29
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