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5.1 INTRODUCTION

We have described in Chapter 1 the criteria for testing the 

validity of a given potential function. Its merits and demerits are 

decided by testing it in two different ways:

i) By comparing its potential energy curve with the experimental 

RKRV curve and

ii) By calculating the various spectroscopic constants like a ,

(^xe etc and comparing their values with the experimental 

results. However, the evaluation of correct values for these 

spectroscopic constants is only a necessary condition but not 

sufficient. A function which is satisfactory in producing the 

potential energy curve may not be so in evaluating and

(j^x . Further a function, which may be useful for 

calculating w x may not be accurate in estimating a values.
6 G G

By employing Varshni's method one can obtain expressions for <*e

and oo x after taking the derivatives of the function upto the fourth e e
order, while in the case of higher order constants the fifth order

derivative is also required. This means the results for these

spectroscopic constants are found to be very sensitive to the form 

of potential function used in the calculations. This provides a

sensitive method for checking the validity of a given potential energy 

function. This fact has been well considered in our GEP and GLP 

functions proposed in Section 4.3. The characteristic features of these 

functions are the parameters n and m involved in the repulsive type

' ______ «: **i-

....... •

WlV^Jl UaiVEftMlt.
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terms. By suitably changing the values of n and m one can vary the 

forms of the two functions so as to get the most accurate <* m x 

and higher order spectroscopic constants.

In this Chapter, first we have obtained the expressions for

the potential parameters r elevant to the GEP and GLP functions. Then using

these potential parameters we have derived expressions for a and

o^xe. The higher order spectroscopic constants are related to aQ

and to x through the known relations in the literature.
6 6

5.2 EXPRESSIONS FOR SPECTROSCOPIC CONSTANTS

5.2.1 Using GEP Function

On GEP function the expressions for potential parameters are 

already derived and reported in Section 4.3.2 j"eqs. (4.25), (4.30)

and (4.31)] . Also the derivatives ot first and second order are given 

by the eqs. (4.22) and (4.23). At r=rg the eq.(4.23) takes the form

Un,re,
[-e2/r^) £ r_(n+l) + (m(m+2n+l)r®/ Q1)4-(m rfy

(n+ m rg/ Q1) (5.1)

Differentiating eq.(4.23) we can obtain the third and fourth order

derivatives whose values at r=r are found to bee

uIII(re) = (e2/rf) (j6(n+m rf/C^ ) - [a'+(B'r^/Q^+C'(r^/C^)2* 

D'Crg/C^)3] /(n+ m rf/C^) .........(5.2)
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and

UIV(r ) 
e

(-e1 2/r3) jj24n+A' (n-3) + (ar^/Q^ + bO^/C^)2

+ d (r®^)3 + mD* (r^/Q1)4 /(n+mr^/Qj)

(5.3)

where a = m(A'+24)+ B'(m+n-3)

b = mB' +(2 m + n -3)C' 

d = mC' + ( 3 m + n - 3)D'

A' = n(n - 1) ( n - 2)

B' = m £n( n - 1 ) + ( m + 2 n - 1) ( m + n -2)J 

C' = 3 m2 ( m + n - 1)

n. ™3D' = m

and is given by eq. (4.30) and by eq.(4.32) for n=0

Employing eqs. (5.1)—(5.2) the expressions for a and os
6 (

1derived with the help of equations given by Varshni

ae =(6Be/ag Um(re)/Un(re)j
( v3J+1 (5.4)

0) 8 Xe 2.1078 X l(f16/u) j_(5/3)(uIII tre)/un(re >r

ITiv, , ,ITn,D 're,/U re J (5.5)

Using the eqs. (5.4) — (5.5), the expressions for higher
13spectroscopic constants are written as,

B =D fC8 0) x /w ) - ( 5 a /B Wal /24B3 )1
0 0|^ 0 0* 0 * 0' 0 0 0* 0 ' |

aree

order

(5.6)
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and

H = (2 D / 3 w")( 12 B^-a toj v e e1 e e e (5.7)

5.2.2 Using GLP Function

The expressions for potential parameters on GLP function are

already derived in Section 4.3.1 and are given by eqs.(4.17), (4.18).

The first order derivative is given by eq. (4.14) .Differentiating 

eq. (4.14)further with respect to internuclear distance r , derivatives 

up to fourth order are obtained.Their valuesat r=r are expressed as

UH(re) = [(- l/r0)4p q/s2J 2 e2/r2 ......... (5.8)

uIII(re)=(2 e2/r3J (3/r>(2.p q2/s3J + 4p(q - H)/n s2l
l.

......... (5.9)

UIV(re) =(4 e2/r4} (-6/re)+(3 p q3/s4J-(l2 p q(q-H)/n sa)

+ 2 p( q - H)(4 - n)/ n2 s2

(5.10)

where p = (2 G H)/n e

q = (2n"1((4/n)-iL)r^/n). H

s = (2"-1 r4/nj. H 
v e '

With the help of eqs(5.8)-(5.10), the expressions fora w x and
6) G ©

higher order spectroscopic constants can be obtained as in the case

of GEP function.
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5.3 RESULTS AND DISCUSSION

In this section we present the calculated values of various

spectroscopic constants using the eqs. (5.4)-(5.7) derived on GEP

and GLP potentials as explained in Section 5.2. The necessary

molecular data required in this connection have been taken from

Refs. (2) and (3) and the same have been listed in Tables 5.1 for

alkali halides and hydrides and heavy metal halide molecules.

Appropriate computer programs have been written in BASIC so as to

carry out fast and accurate evaluation of spectroscopic constants.

These programs have been given in Tables 5.2 8 5.4. A WIPRO PC was

employed to obtain the print outs of the calculated results.

5.3.1 Calculations of a Constantse
a) ALKALI HALIDE MOLECULES

The estimated a0 values on different ionic potential functions 

for a number of alkali halide molecules are given in Table 5.6. A 

comparative study of the results shows that our GEP function with 

n=0 and m=l yields an average error of + 16.65 % which is
4

comparable to the errors evaluated on potentials due to Gupta et al
5

and Hasan et al . However, this error is found to be considerably

large in comparison with those calculated on the potentials due to

6 7 8Sangachin and Bakshi , Harrison , Chaturvedi et al° and Shankar and
9

Kumar .Our GLP function with n = 1 fails to evaluate accurate ae
values for alkali halides because the average % error comes out to 

be abnormally large.
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b) ALKALI HYDRIDES

The calculated a values are listed in Table 5.7. The results e
show that the performance of our GEP function with n=0 and m=l is

found to be in agreement with that of the potential due to Varshni 
10and Shukla. In each case the average error comes out to be above

+ 17 %, while GLP function with n =1 evaluates a larger % error.

6However, the potential functions due to Sangachin and Bakshi , Ali 

11 12et al and Hellmann are found to yield more satisfactory results

comparatively.

c) HEAVY METAL HALIDES

The calculated results for this group of molecules are 

tabulated in Table 5.7. We have reported only the results on GEP

function for various combinations of n and m. The „ values on GLP 

functions are found to be abnormally high leading to errors of the

order of few hundred %. Hence these are not reported here. Further 

to our knowledge spectroscopic constants for heavy metal halide

molecules have not been reported in the literature so far. Therefore 

a comparative study with our results has become difficult in this 

work. The reported values in Table 5.7 show that the GEP function 

with n=2 and m=2 proves to be a satisfactory potential in evaluating 

ae values for heavy metal halides.

A final look at the Tables 5.6 and 5.7 shows that the GEP 

function with different n and m paired values is found to be more 

successful as compared to the GLP function with n=l.
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5.3.2 Calculations of w x Constantse e

a) ALKALI HALIDES

The vibration anharmonicity constants determined for this

group of molecules are reported in Table 5.8. The performance of 

GEP function is seen to be comparatively satisfactory only for the

combination n=0 and m=l. This GEP function estimates an average error 

of + 19.87% which is better than that given by the potential due
5

to Hasan et al . However, compared to other potential functions listed 

in Table 5.8, the performance of the said GEP function is not an 

encouraging one. Similarly GEP function with n=l evaluates

considerably larger average error of about 68%.

b) ALKALI HYDRIDES

The relevant: results are given in Table 5.9. In this case 

GLP function with n=l and GEP with n=0 and m=l determine average

errors of the order of 12 to 15%. However, this accuracy is not 

satisfactory in comparison with the errors presented by other

potential functions.

c) HEAVY METAL HALIDES

In Table 5.9 are given the w x values calculated on GEP
6 6

potential with two different combinations of n and m values. It is 

seen that with m=0.5 and n= -1 and -2 the GEP function evaluates

errors of + 35.63 and + 9.93% respectively. To the best of our 

knowledge w x constants for heavy metal halides are not reported
G G



114

In the literature to this date. Therefore our calculations may perhaps 

be first of their kind. Our GLP function gives large \ error values 

and hence the results are not reported in Table 5.9.

5.3.3 Calculations of Higher Order Spectroscopic Constants

The higher order spectroscopic constants have been reported

in the literature by quite a few investigators. Further only the

experimental data of rotational constants g compiled by Brummer
©

14and Karplus is available m the literature, 

a) ALKALI HALIDES

The calculated values of constants gg and Hv are presented 

in Table 5.10. The GEP function with n=0 and m=l is found to 

estimate reasonably accurate g values only for fluorides and
G

chlorides of various alkali atoms. In certain cases the values come

out to be positive as against negative experimental values. This is
5

in contradiction with the results obtained by Hasan et al. On the 

other hand the GLP function evaluates negative and high g values
G

for all the alkali halides. Therefore this function is not suitable 

for calculations of g constants of alkali halides.

Regarding the estimation of Hv values it is seen that GEP 

and GLP functions evaluate negative values in most of the cases as
5

against those given by Hasan et al.

When we compare the Hv values calculated on GEP function
5

with those reported by Hasan et al it is found that there is a
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satisfactory agreement between individual Hy values for the halides

of Na, K, Rb and Cs. In case of Li halides GEP function estimates
5

considerably lower values than those calculated by Hasan :et al. On the 

GLP function, in general the Hv results are found to be considerably 

large when, compared with other two potentials in the Table 5.10. 

Since experimentally Hy data is not available it is difficult to test

the accuracy of evaluation by the individual functions.

b) AKLALI HYDRIDES

The higher spectroscopic constants for alkali hydrides are 

reported in Table 5.11. Since the experimental data on and Hv

is not available to our knowledge, it is difficult to compare the 

calculated values with some standards and to draw any conclusion 

regarding the merits and demerits of individual functions in the 

evaluation of higher order spectroscopic constants for alkali hydride 

molecules.

C) HEAVY METAL HALIDES

The ^ and H^. values calculated for this set of molecules 

on GEP function with n=-2 and m=0.5 are also listed in Table 5.11. 

These reported values would be first of their kind as 

experimental/theoretical data is not found in the literature.

5.4 SUMMARY

In the beginning we have obtained the expressions for the 

relevant potential parameters involved in the GEP and GLP functions.
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Expressions for a , w x , 3 and H are reported for each type of
G G G G V

functions. For the evaluation purpose computer programs have been 

developed and presented in separate Tables 5.2-5.4.

In the case of a values for alkali halides, the GEP function
G

with n=0 and m=l calculates satisfactory results, while GLP function 

with n=l totally fails. This is more or less true in the case of 

alkali hydrides also. For heavy metal halides the GEP function with 

n=2 and m=2 once again proves to be successful^hereas the GLP 

function leads to abnormally high % errors. The GLP function with 

n=l yields considerably large % errors in wexe values for alkali

halides and heavy metal halides. But in the case of alkali hydrides 

the performance of this function is found to be comparatively 

satisfactory. On the other hand GEP function is found to evaluate 

consistent satisfactory w x values for all the three types of ionic
G G

molecules-considered in th’e present work.

Regarding the calculations of higher order spectroscopic 

constants it is seen that, in the case of alkali halides, the GEP

function with n=0 and m=l, estimates reasonably accurate 3 values
G

only for fluorides and chlorides. Also the Hv values on this function
5

satisfactorily agree with those reported by Hasan et al. However,

GLP function with n=l fails to give accurate results. In the case of

alkali hydrides and heavy metal halides our reported values for 

3g and Hv may be first of their kind in the absence of any reliable 

exprimental data.
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COMPUTER PROGRAM TO CALCULATE 'e wexe AND

HIGHER ORDER CONSTANTS USING GEP FUNCTION

10 'Gen.Exp Potential I proposed by Shri.V.M .Patil 
20 'file Erot-vib
30 'Rotation vib. coupling const. & vib anharmonic const. 
40 ' Mi-Mass., W=We, WX=WeXe, BE=Be, RC=*^, RE=re, DE=De, RCl^cal 

WXl=cal.wexe,ERC1=% in ,EWX1=% in wexe,BE1= fe, HV=Hv 
50 ’KRC1=% in ^ ,EWX1=% in wexe,BE1= l\, HV=Hv
60 INPUT Ml, W,WX, BE,RC,RE,DE 
70 PRINT "N","m
80 PRINT "rcl”, "ercl", "wxl", "ewxl 
90 FOR N = -3 TO -1 STEP -1 
100 FOR M =.5 TO 2 STEP .5 
110 El -4.8E-10

bel","hv

120 KE=. 058S8*M1*{W) "2 
130 A~N*(KE*(RE)'"3 + (N+l)*(E1) "2 
140 B=M *(KE*(RE)"3+(2*N+M+1)*(E1 
150 L1=+B/<2*A)
160 L2 =-B/(2*A)

(El)"2
2}*((RE)"M/(El)~2)

170 C= (M) ~ 2* (RE)( 2*M)
180 Q= (( (B)2 - 4*A*C)'. 5/(2* A)}
190 Q1 =-Ll +0 
200 A1=N* {N -1)*(N-2)
210 B1=M*(N*{N-1)+(M+2*N-1)*(M+N-2)) 
220 C1=3*(M~2)*(M+N-1)
£30 D1=M"3
240 P=M*(Al+24)+Bl*(M+N-3)
2 50 U=M*B1+C1*(2 *M+N-3)
260 S=C1*M+D1*{3*M+N-3)
270 T1 =N(N■+1) +M*(M+2*N +1) *(RE~M/Q1) + (M"2) * (RE^M/Ql) "2 
280 X1 = -~ ( 6 *N + (6 *M-B1) * ( ( RE" M) ,/Q 1)-A1-C1*( (RE ~ M) /Q1)~ 2-D1* 

{(RE ~ M) /Q, 1) ' 3) / (RE 4 T15
290 Yl = < 24*N+P*(RE~M/Q1) +Al*(N-3) +U*(RE~M/Q1) ~2 + S*

(RE^M/Ql) "'3+Dlt(RE"M/Ql) ''4)/<RE~2*T1)
300 RC1--(6*BE~2)*((XItRE/3)+1)/W
310 WX1=(2.1078E-16)*<(5*Xl~2/3)-Y1)/Ml
320 BE1=DE*((8 *WX1/W)-(5*RC1/BE)-((RC1)~2*W/(2 4*BE~ 3 ) ) )
330 HV =((2*DE)/(3*W~2))*(12tBE"2-RCltW)
340 ERC1=((RC1-RC)/RC)*100 
350 EWX 1 = ((WX1 -WX) /WX) * 100 
360 PRINT N,M
370 PRINT RC1,ERC 
380 NEXT M

BE1,HV
390 NEXT N 
400 GOTO 60
410 END
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TABLE 5.3 .
COMPUTER PROGRAM TO CALCULATE ,wexe AND

HIGHER ORDER CONSTANTS USING GEP FUNCTION

IN THE CASE OF n=0

10 ’Gen.Exp Potential I proposed by Shri.V.M ,Patil 
20 ’file Erot-vib
30 ’Rotation vib. coupling const. & vib anharmonic const.
40 ’Ml=Mass, W-We, WX-WeXe, BE=Be, RC=°^, RE=re, DE=De, RCl=cal .«<e_ 

WX1 -cal. wexe, ERC1=% in °4. .EWXl-% in wexe, BE1= 1%, HV=Hv 
50 ’ ERC1=% in .EWX1=% In wexe, BE1= Pi, HV=Hv 
60 INPUT M1,W,WX,BE,RC,RE,DE 
70 PRINT MN", "m
30 PRINT "rcl", "ercl", "wxl", "ewxl", "bel", "hv 
90 N=0
100 FOR M =.5 TO 2 STEP .5
110 El =4.8E-10
120 KE =. 0588 8 *M 1 * (W} " 2
130 A=N*(KE*(REK3 + (N+1) *{E1) ~ 2 ) /(El) ~2
140 B=M *{KEt(RE)~ 3 + (2 *N+M+1) * (E1) " 2 )*((RE)"M/(El)"2)
150 L1-+B
170 C=<M)~2*(RE)~(2*M)
180 Q1=-C/L1
200 A1=N*(N -1) * (N - 2)
210 B:=M*<N*(N-1)+<M+2*N-1)*(M+N~2)} 
220 C1=3*CM~2 ) *(M+N-l)
230 Dl=M"'3
240 P=M*(Al+24)+Bl*(M+N-3)
250 U =M*B 1+C1*(2*M+N-3 )
260 S=C1*M+D1*(3*M+N-3)
270 T1 ~N* {N+1) +M* (M+ 2 *N +1) * (RE 'WQ1) + (M~ 2 ) * (RE ^ M/Q 1)~2 
280 Xl=-{6*N+{ 6*M-B 1) *( (RE"M) /Q1 ‘-A1--C1*( (RE^M) /Q1) ~2-Dl* 

{'RE ~M)/Q1) ~ 3 )/{RE*T1}
290 Y1=(24*N+P*(RE~M/Q1)+A1*(N-3HU*(RE~M/Q1>~2+S*(RE^M/Ql)"3+D1*(RE ~M/Q1)~4)/(REA2*T1)
300 RC1 —(6*BE~2 ) (Xl*EE/3 )+l) /W
310 WX1=(2. 1078E-16 ) *( (5*Xl~2/3)-Yl)/Ml320 BE1=DE*({8*WX1/W)-(5*RC1/BE)-({RCl>~2*W/(24*BEA3)))
3 30 HV-{(2 *DE)/< 3 *W~ 2))*(12 *BE ~2-RC1*W)
340 ERC1 = ((RC1-RC)/RC)*100 
3 50 EWX1 = ((WX1-WX)/WX)*100 
360 PRINT N,M
370 PRINT RC1,ERC1,WX1,EWX1,BE1, HV330 NEXT M
400 GOTO 60 
410 END
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TABLE 5.4

COMPUTER PROGRAM TO CALCULATE ^ e, wexe AND
HIGHER OEDER CONSTANTS USING GLP FUNCTIONS

10 REM"File rot.vib"
20 REM" Gen Log.Potential proposed by Shri V.M.Patil"
30 REM“RC=cal.< ", MERC=%. in V * “WX=cal.wexe“, "EWX=% in wex

"M^mass":"W=we","WXl=wexe"
RE=re","DE=De"

40 REM"BE1- /V , "HV=Hv‘ 
50 REM"B—Be",
60 PRINT "G"'
70 PRINT
80 PRINT 
90 PRINT 
100 El=4.

RC1 
"H"

"n",”RC 
"BE1' 
wx 
8E-10

M, W, WX1,B

HV
"ewx

'EEC

=KE*KE+(E1/RE)~2
.40 FOR N= -1 TO c TEP

X/ (X-4 * {E1) " 2/ (N *(RE)~ 2) )

170 H- 
180 P=(

1-Y)/(4*RE>
2'' (N—1) *(KE) " ( 4/N) /Y
N*(E1)~2*(1
*■ (G /E1) * (H/E1) ) /N 

ISO Q- 2 ~ {N-• 1) *• { ( 4/N) +1) *(RE)'" ( 4/N) +H 
200 S=2~(N~1)*{RE)~(4/N)+H 
210 T=4*(P*RE/S)*((Q-H)/S)
220 U=(P*RE/S)*(Q/S)
220 X3 = -(3^+T-(2*U*P(Q/S) ) >/(N*EE*( 1-U))
240 X4 = 2*(-6tN"2+3tutN'‘2>i<:(Q/S) "2-12*N*U*( (Q-H)/S)+{4-N)* 

(T/2) )/( (RE)2 *N2* (U -1) )
250 EC=-(6*(B)~2/W)*((RE*X3)/3+l)
260 WX=<2.1078E-16/M)*(<5/3)*<X3>"2~X4)
270 BEl=DE*-( ( S*WX/W) -{ 5*RC/B) -(KC''2 *W) /( 24*B~3))
280 HV=(2*DE/(3*W~2))*{12*B~2-RC*W)
290 ERC=((RC-RC1)/RC1)#100
300 EWX=((WX-WX1)/WX1)t100
310 PRINT G,H
320 PRINT N,RC,ERC
330 PRINT vLX.EWX
340 PRINT BE1,HV
350 NEXT N
360 GOTO 100
370 END
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TABLE 5.5

CALCULATED VALUES OF POTENTIAL PARAMETERS IN THE PRESENT 

WORK FOR ALKALI HALIDE,HYDRIDE AND HEAVY METAL HALIDE
MOLECULES

Molecule

P1(10“

GEP (n=0, m=l)
.q _q) Q1(10 y)

GLP (n=l)
-1 9

G(10 ) H(10-32)

LiF 1.12
ALKALI HALIDE 

- 2.54
MOLECULES 

- 12.81 - 1.34

LiCl 1.94 - 2.85 - 5.43 - 5.74

LiBr 2.22 - 2.95 - 4.54 - 8.19

Lil 2.93 - 3.08 - 3.47 -13.39

NaF 2.77 - 2.58 - 4.87 - 5.23

NaCl 4.51 - 2.86 - 3.01 -13.91

NaBr 5.32 - 2.94 - 2.63 -18.28

Nal 5.37 - 3.15 - 2.36 -25.60

KF 4.40 - 2.67 - 3.40 - 9. 75

KC1 8.15 - 2.95 - 2.13 -25.44

KBr 6.09 - 3. 21 - 2.15 -30.79

KI 10.67 - 3.21 - 1.68 -45.71

RbF 6.21 - 2 .65 - 2.84 -12.51

RbCl 8.29 - 3.06 - 2.01 -30.60

RbBr 11.90 - 3.07 - 1.70 -40.18

Rbl 15.93 - 3.18 - 1.45 -56.57

CsF 7.48 - 2.66 - 2.58 -14.76

CsCl 16.94 - 2.92 - 1.60 -39.51

CsBr 20.12 - 3.01 - 1.44 -50.43

Csl 25.97 - 3.13 1.24 -70.38

Contd...124
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(Contd... .Table 5.5)

Molecule GEP
P1(10"9)

(n=0, m=l)
Q1(10*9)

GLP
-1 2 

G(10 )

(n=l)
H(10-32)

ALKALI HYDRIDE MOLECULES

LiH 0.17 - 4.19 12.11 2.75

NaH 0.21 - 4.41 16.94 2.79

KH 0.25 - 4.73 39.12 1.78

RbH 0.28 - 4.76 262.87 0.29

CsH 0.31 - 4.85 - 62.75 -1.37

Contd___ 125
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(Contd.........Table 5.5)

Molecule GEP(n=
P1(10-20)

-2, m=0.5) 
Q^IO-6)

GEP(n
p1(io"26

=-2, m=2)
) Q1(10"17)

GEP(n=2, m=2)
+ S -17P1(10 °)Q1(10 x/)

HEAVY METAL HALIDE MOLECULES
T1F . 1.269 -8.420 5.533 - 8.841 28.513 - 5.997

T1C1 2.492 -8.921 7.370 -12.231 18.721 - 8.377

TlBr 0.414 -10.288 5.153 -15.057 10.813 - 9.932

Til 9.113 -8.876 10.845 -14.765 16.590 -10.322

InF 1.694 -8.051 5.681 - 7.876 35.457 - 5.377

InCl 3.086 -8.643 7.527 -11.274 21.877 - 7.756

InBr 4.733 -8.706 8.659 -12.406 19.935 - 8.593

Ini 9.940 -8.728 10.079 -14.068 18.116 - 9.853

G3F 0.179 -8.732 3.163 - 7.105 31.616 - 4.637

GaCl 0.333 -9.461 4.294 -10.674 18.026 - 7.034

GaBr 0.451 -9.628 4.832 -12.019 15.524 - 7.962

Gal 1.487 -9.388 6.754 -13.527 14.959 - 9.168
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TABLE 5.7
CALCULATED « (cm-1) VALUES ON DIFFERENT POTENTIALS FOR 

6
A) ALKALI HYDRIDE MOLECULES

Molecule Exptl !* GEP GLP Sangachin Ali Hellmanrt
n=0,m=l n=l et al et al et al

LiH 0.2132 0.1367 0.157 0.24 0.2333 0.2023

NaH 0.1353 0.0984 0.133 0.14 0.1297 0.1237

KH 0.081 0.0712 0.104 0.07 0.0826 0-00826

RbH 0.072 0.0640 0.0566 0.08 0.0715 0.0726

CsH 0.0579 0.0578 0.0830 0.06 0.0630 0.0646

Average % errors +17.27 + 28.41 ^8.87 + 4.99 + 5.61

B) HEAVY METAL HALIDE MOLECULES
Molecule Exptl * GEP

n= -2, m=0.5 n=-2,m=2 n=2, m=2

T1F 15.0385 22.34 18.96 16.53'
T1C1 3.979 6.455 5.50 4.84

TIBr 1.275 2.123 1.82 1.62

Til 0.663 1.138 0.979 0.877

InF 18.797 27i969 23.81 20.89

InCl 5.178 8.312 7.10 6.27

InBr 1.862 3.077 2.64 2.32

Contd...129
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(Contd....Table 5.7)

Molecule Exptl GEP

n=-2,m=0.5 n=-2,m=2 n=2,m=2

Ini 1.040 1.784 1.53 1.37

GaF 28.642 40.603 33.86 28.39

GaCl 7.936 12.28 10.28 8.72

GaBr 3.207 4.564 4.32 3.68

Gal 1.390 3.195 2.71 2.36

Averge % errors +63.65 + 41.0 + 27.5

Ref. (2)
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