APPENDIX A

PROGRAM NNE (INPUT-OUTPUT|PL0T9TAPESSINPUT-TAPEG:OUTPU7)

C NUMERICAL APPROXTMATION OF THE ENERGY PERTURBATION

C

IN THE HYDROGEN MOLECULE

COMMON X4A0,DELTASE

DIMENSION D?STAN(JO)'EPLUS(30)vEHINUS(30)

CALL PLOTS

EMIN=040

EMAX=60,

DMAXE6,0

DMIN=0,0

AESEMAX /6,

CALL PLOT(0,053,05e3)

CALL ‘XIS(O.O'O.O'IEHDISTANCE = R/AOv-1506.0'0.yO.O.I.O'O)
CALL AXIS(0,0y=3,s24HENERGY (IN ELECTRON-VOLT\.ozb.IOsG-QO..
1 <EMAR/2,04AE,=1)

WRITE(6,6)

6 FORMAT (12X, #ENERGY PERTURBATION IN THE HYDROGEN MOLETULE,
1 (E‘oE-vJ'KyJ(PRIME)gK(PRIME)-AND Es®2/R 1IN ELECTRON=VOLT )3t/ /7
2 1ox.¢Eo¢,6x.:E.¢.¢x.#DISTAN-R/A01.6X.¢R (CM,)#e8XogJity
2 13X-’Ki.Bx.tnELTAt.3Xv¢DELTA"2¢;3x:¢J(FRIHE):'

2 SXe#K(PRIME) 297X o RER*2/RE/)
A0=.52H2F-0R

C THE ENERGY Ee (OR Fa} IN ELECTRON=VOLY

no 8 l=z],28
D]:Ioz
DISTAN(I)=2,0#D1/10,

C R IN CENTTMETER

R=DISTAN(I)=sAQ
xaDISTAN(T)
E=4.770/(10,%510)

C ELECTRONIC CHARGE [N ARSOLUTE EeSel,

Az(E"‘/AO)“(-l./XoFXP(-Z“X)“(l-'T./X))
Ra(=E*%2/40) SEXP (=X} #(],4X)

DELTAZEXP (=x)#(1,eXeX882,3,)
PJ=(E"Z/AO)O(1./X-FXP(-2°X)'(I-IXoll./B.¢3PX/Q.0X03226.))
CALL INTLOG(PK)
EPLUS(I)=(E"2/R)o(?'AOPJ‘Z'DELTA'BOPK)/(1.0¢DELTA'!2)
EMINUS(I)z(F'vZ/R)o(Z'AoPJ-Z'DbLTA'B-PK)/(l.o-DELTAo'E)
NzE#wd/R

TANT=e6285F.)2

EPLUS (L) =EP USt1) #TANT

EMINUS (1) =EMINUS (1)« TANT

AzA®TANT

A=BoTANT

PUPJ*TANT

PKEPK*TANT

N=0®TANTY

TEMP=DE| TA®e?
HRITE(5-7)EPLHSrI)vEMINUS(I)vDISTAN(I)oR’AchDELTAvT!MP.FJoPKQO

7 FORMAY(6X-3FB.3,E1¢.3v2F14.5:2F8-3.2F16-5.El‘.3)
8 CONTINUVE

DISTAN(29)=qn,0

DISTAN(30)=1,0

EPLUS(29)=0,0

FRLUS(30) =AF

CALL LINE(DTSTANJEPLUSs28915090)
DISTAN{Z29) =n, 0

NISTAN(30) =1,0

EMINUS(29) 20,0

EMINUS (30) maf

CALL LINE(DTSTAN,EMINUS+28415010)

CALL PLOT(0,0,999)
STOP
END

SUBROUTINE TNTLOG(PK)
COMMON XyAQDELTASE
GAMMAZ+577215665

A ®(],=XeX®%2/3,)
C FOR :gELzA;EXz;XénEL;Eu(THAN 2 WE HAVE THE FOLLOWING EXPRESSION

FI1= (EXP (=68X)/ (-4#¥) ) # (,9998965=,9989710/ (48X} +
1 1,9487646/ ( 14%x) 8821 =4,9482097/( (4eX) S03) 0
1 11.7850792/ ( (4#X) ewé) =20,4523540/ (48 *sT)
1_s2). IARISEITRRREIAN0) -0, 520001 0/ L LAPRN L)
FIZ:(EXP('?'X)/(-Z'K))'(‘9099905-'99n9110,0
1 1.9&57646/((2‘!)*'2)-4-9‘fggzg£é;$:;lx)315)
< 7850792/ ((25X) ##4) =20,45238 5
) sl ibstase i e wssioisatesles (EANT))
E#82/(58A0) )% (=EXP (= .
1p§:;o02.xu-3/3.).(e./X)~cDELTa*'Z'(GAN"“‘L°G“’"
1 PDELTA®#2ep1]=-2%DE TA®PDELTAR®LTZ))
RETURM
END
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