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CHAPTER i 

PRELIMINARY CONSIDERATIONS

The c ry s ta l l in e  s truc tu re  o f  lithium is b o d y -c e n te re d  cu b ic  with fu n d a­

mental l a t t ic e  constan t  a g  = 6 .5 1 8 3  a u .  To v isu a l iz e  this s t ru c tu re ,  consider  an y  

atom  in th e  crysta l and  choose  th e  o rig in  to  co in c id e  w ith  th is  a to m . N e x t  co n s i­

d er  the  set o f  nearest  neighbors to  th e  o r ig in .  For a  b o d y -c e n te re d  cu b ic  th e re  ore  

e ig h t  nea res t  neighbors an d  th ese  e ig h t  atoms o re  so s i tu a ted  as to  lie  a t  th e  e ig h t  

corners  of a  cube  o f  side Og c e n te re d  ab o u t  th e  o r ig in — thus th e  term b o d y -c e n te re d  

c u b i c . The following sec tions d esc r ib e  some o f  th e  te rm ino logy  an d  techn iques  useful 

in d ea l in g  with such per iod ic  s truc tu res .

A .  The Crystal L att ice  and  th e  P r im it iv e  Unit C e l l .

The trans la tional p e r io d ic i ty  of a n y  crysta l  I ine s truc tu re  c a n  be  un ique ly  

d e f in e d  by th e  th re e  vectors  , S ^ /  and  3 ^  c a l le d  th e  basic p rim itive  tran s la t io n s .  

Rigid t ran s la t io n  of the  crysta l by  a ^ ,  or a g  leaves  th e  crysta l u n ch a n g ed .  Thus 

an y  rigid t rans la t ion  by

1



R = "1°1 + "2°2'*'"3°3 0 )
w here  n2 , a r e  in tegers  is a lso  o symmetry t ran s la t io n  . The se t  o f  vec tors  

R-^ a re  c a l l e d  th e  prim itive  trans la t ions  o f  th e  c rys ta l  an d  th e  p a ra l le le p ip e d  d e ­

f ined  b y  a ’p  02 , an d  is c a l l e d  th e  prim itive  un it  c e l l . From th ese  co n s id e ra ­

tions it  follows th a t  an y  func tion  w h ich  is per iod ic  w ith  th e  p e r io d ic i ty  o f  th e  

crysta l is un ique ly  d e f ined  by  th e  basic  p r im itive  t r a n s l a t i o n s ^ ^ , " ü j ,  â g  an d  by 

g iv in g  th e  va lue  of th e  function a t  eve ry  point in th e  prim itive  unit c e l l .

B. The W ig n er-S e i tz  Unit C e l l .

The W ig n er-S e i tz  c e l l  is on a l te r n a t iv e  c h o ic e  for th e  un it  c e l l  o f  the  

l a t t i c e  g e n e ra te d  by  R ^  an d  has th e  a d v a n ta g e  o f  d isp lay in g  th e  ro ta tional symmetry 

o f  th e  crysta l more c le a r ly  th an  does th e  prim itive  un it  c e l l  . For an y  o f  th e  four­

te e n  Bravais la t t ic e s ,  o f  w hich  th e  b o d y -c e n te re d  cu b ic  is a  m em ber, th e  W ig n er-  

S e i tz  u n i t  ce l l  is d e f ined  os the  col lec t io n  o f  a l l  po in ts  in sp a c e  w hich  a re  c loser 

to  th e  la t t ic e  s i te  s i tu a ted  a t  th e  o r ig in  th an  th ey  a re  to  a n y  o th e r  l a t t ic e  s i te  in 

th e  c ry s ta l .  The W ig n er-S e i tz  un it  c e l l  for a  b o d y -c e n te re d  cu b ic  la t t ic e  is g iv en  

in F ig .  1. A g a in ,  just as in th e  ca se  of th e  p rim itive  un it  c e l l ,  a n y  function  f ( r ) 

w hich  is p e r io d ic  with  th e  p e r io d ic i ty  of the  crysta l is u n iq u e ly  d e f in ed  by the 

basic p r im itiv e  t r a n s l a t i o n s ? ^ ,  0 2 ,  ^  and  by g iv ing  th e  v a lu e  of f ( T )  a t  ev e ry  

poin t in  th e  W ig n er-S e itz  unit c e l l .

C .  Fourier S e r ie s .

Such a  per iod ic  func tion  f  ( r ) as th a t  d e sc r ib ed  ab o v e  c a n  be rep re ­

sen ted  by a  Fourier series o f  the  form



I) Body -Cen tered  Cubic  Crys tal  Lat tice Cel

Reciprocal Lattice Cell for Body-C entered  Cubic Crystal Lattice

Figure 1. — W ig n er-S e itz  C e l ls .



f ( î ) = E  f j  . (2)

The p e r io d ic i ty  o f  th e  function  f  (T) leads to  th e  requirem ent

f ( î + R - )  = f ( î ) ,  (3)

w here R-* is g iven  by Eq. (1). The substitution of Eq. (2) in to  Eq. (3) y ie lds  

th e  requirem ent

K-* - a .  = 2 » m .;  i = 1 , 2 , 3 ,  (4)

w here th e  mj ore in teg ers .  Eq. (4) un iquely  determ ines th e  a l lo w ed  values o f  

K These o re  g iven  by

^
K = m ]b ^+m2b 2+mgb3 , (5)

w here th e  mj a re  integers and  w here

b. • O; = 2*f i j  . (6)

The symbol denotes th e  K ronecker d e l ta  def ined  in th e  usual m anner .  This 

yields
m ^

^  2 * 0 2 X ° 3  ,
^1 ”  [0102031

b = , (7)
2 [ a  ,0203]

& l 02a ^

an d  th e  Fourier co e ff ic ien ts  a re  g iven  by

7 ] ^  = Â y  f(7)  e~'^'ff'^dz, (8)
. A

w here J l  is th e  volume of th e  unit c e l l .

The vectors  b^,7 2 , an d  bg are  c a l le d  th e  basic  prim itive  trans la tions
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o f  th e  rec ip roca l l a t t i c e  g e n e ra te d  by the  K ^ a n d  th e  p a r a l le le p ip e d  formed from

b ^ ,  ^ 2 /  a n d ^ g  is c a l l e d  th e  prim itive unit c e l l  of th e  rec ip roca l  l a t t i c e .  For a

b o d y -c e n te re d  cu b ic  crysta l  such as  l ith ium , th e  p r im it iv e  trans la tions  K ^  

g e n e ra te  a  f a c e - c e n te r e d  cu b ic  s tructu re  in re c ip ro ca l  s p a c e .  The W ig n er-S e i tz  

c e l l  of this reciproca l l a t t i c e  is shown in Figure 1.

D .  Atomic U nits.

H artree a tom ic  units a r e  used throughout this p a p e r .  Unless o th e r ­

w ise  d e s ig n a te d ,  a l l  numbers w hich ap p e a r  he re  a r e  understood to  be in this 

set o f u n i ts .  Hartree a tom ic  units a re  c h a ra c te r iz e d  by

(1) Unit o f  mass = rest mass o f  e le c t ro n ,

(2) Unit o f  c h a rg e  =  m agnitude o f  ch a rg e  on th e  e le c t ro n ,

(3) Unit o f  leng th  =  radius of first Bohr orbit o f the  hydrogen a tom ,

(4) Unit o f  e n e rg y  s  tw ice  th e  io n iza t io n  energy  of th e  normal s ta te

of th e  a to m .

E. Energy Band C a lc u la t io n s .

At the  present tim e th e re  exists a  la rge  number of d iffe ren t  methods 

for c a lc u la t in g  th e  en e rgy  bands o f  c ry s ta l l in e  so lids.  The most w id e ly  used of 

th ese  a r e  th e  methods o f  O rth o g o n o l ized  Plane Waves (OPW), A ugm ented P lane 

Waves (APW) and  G r e e n ’s Function  (O F).  A pp lica t ions  of the  m ethod of t i g h t -  

b ind ing  h av e  h ither to  b een  mostly of a q u a l i t a t iv e  or sem i-em pir ica l  n a tu re .  The 

immense d if f icu l t ie s  c o n n e c te d  with th e  ev a lu a t io n  o f  th e  m u lt ice n te r  in tegra ls
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invo lved  in a  t ig h t-b in d in g  a p p l i c a t io n  hove  prev iously  m ade it necessary  to  

in troduce  c e r ta in  ra the r seve re  approx im a tions .  For e x a m p le ,  one o f  the  most

common approxim ations is to ignore a l l  m u l t ice n te r  in teg ra ls  e x c e p t  those w hich

1 . 2involve  nearest  neighbors ,  or n ex t  neares t  neighbors .  In some cases these

3in tegra ls  a re  t re a te d  as param eters using an  in te rp o la t iv e  schem e , w hile  in 

others th ey  a re  e v a lu a te d  d i r e c t ly .  ^  It is a lso  a  common p ra c t ic e  to omit all 

t h r e e - c e n te r  integrals  from c o n s id e ra t io n .  ^  W hile  th e  ap p rox im a tion  o f  n e g le c t ­

ing all in tegra ls  ex c ep t  nearest  or nex t  nearest  neighbors is a p p l ic a b le  for core

s ta tes  an d  th e  d -bands  of some trans i t ion  metals w here  o v e r la p  be tw een  n e ig h b o r-  

2
ing o rb ita ls  is sm all ,  it is not v a l id  for the g ene ra l  c a se  as is dem onstra ted  by 

N ro n ' yon ^  for diomond and  by C orbato  ^  for g ra p h i te .  Thus, on ly  q u a l i t a ­

t iv e  results can  be  ex p ec ted  if this approx im a tion  w ere to  be  used in t ig h t-b in d in g  

c a lc u la t io n s  for crystals w here  th e re  exists a  substan tia l  long range o v e r la p  b e ­

tw een  neighboring  o rb i ta ls .  In d e ed ,  the  lack  o f  q u a n t i ta t iv e  success has aroused

the  suspicion th a t  th e  method o f  t ig h t-b in d in g  is in cap a b le  of providing more th an
0

a  q u a l i t a t iv e  p ic tu re  for crysta ls  w ith  strong o v e r la p .

The recent deve lopm ents  of th e  te ch n iq u e  of num erical in teg ra tio n  

hove mode it possible to  e v a lu a te  th e  m u lticen te r  in tegra ls  aris ing  in m olecu lar 

and so l id -s ta te  problems by means o f  e le c tro n ic  com pu te rs .  With these new d e v i ­

ces d e ta i l e d  ca lcu la t io n s  of the  band  s tructu re  o f  lithium w ere  performed using th e  

method of t ig h t - b in d in g .  N o approx im ations  w ere mode in com puting th e  in te ­

g ra ls .  The results o f  this w ork, as w ill b e  shown, a g ree  v ery  well with those
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ob ra in ed  by the  G reen  s Function m ethod , th e  Com posite W aves m ethod,

en d  o method of M odified Plane W aves .   ̂ Both the methods o f  Com posite  Waves

an d  of M odified  P lane Waves a re  var ia tions  of the  method o f  Augm ented  Plane

W a v e s .



CHAPTER i!

THE CRYSTAL POTENTIAL

in band  theory^ ea ch  e lec tro n  is considered  to  move in a  period ic  p o ­

ten tia l  f i e ld .  Similar to the  H a r t ree -F o ek  approach  to  th e  free a to m ,  this po ten tia l 

is assumed to be the  av e rag e  e f fec t  of a ll  e le c t ro n -e le c t ro n  and e le c t ro n -n v c le i  

in te rac t io n s .  Due to  this av e ra g in g ,  the  po ten tia l  ex p e r ien ced  by each  e lec tron  

is on ly  c  func tion  o f  its position in th e  crysta l ond is not a func tion  o f  th e  co o rd i­

nates o f  t h e  o ther e lec tro n s .  Further, it is customary to  assume th a t  all elec trons 

of th e  crysta l  ex p e r ien ce  the same p o t e n t i a l . Such on assumption is on ly  q u a l i -  

to t iv e ly  cor'^ect but s ince no ex tens ive  se lf-consis ten t  c a lc u la t io n s  of th e  c rys ta l­

line p o ten tia l  have yet been  performed the  po ten tia ls  them selves o re  only 

app '-oximotely c o r re c t .  A t th e  present t im e ,  crysto! po ten tia ls  a re  ob ta ined  

mainly by an a lo g y  to  th e  fVee atom  and  by  physical in tu i t io n .

The po ten tia l  used in this c a lc u la t io n  is a  " f la t ten ed "  or "m uffm -tin"

12
ve sion of th e  Seitz  p o t e n t i e l . The S e itz  po ten tic :  for th e  li thium  crystal was 

ccn s ’̂ ructed by S e itz  from th e  spher ica l  p o ten tia l  fc'' on iso lated  lithium atom .

13C e- to in o 'g eb ra ic  mistakes of Se i tz  w ere l a t e '  co rrec ted  by Kohn and Rostccke-.
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In th e  "m uffin - t in"  ap p ro x im a tio n ,  th e  W ig n e r -S e i tz  c e l l  is d iv ided  

into tw o regions by on inscribed sp h e re .  W ithin th e  inscribed  sphere  th e  Seitz  

po ten t ia l  is u se d .  Exterior to  th e  inscribed sphere ,  bu t  in te r io r  to th e  ce l l  bound­

a ry ,  a  p o ten t ia l  o f constan t v a lu e  V is  used , this c o n s tan t  b e in g  chosen equal to  

th e  a v e ra g e  v a lu e  o f  th e  Se itz  p o ten t ia l  w ith in  this re g io n .  For ea se  of com puta ­

t io n ,  th e  ta b u la r  form of the  S e itz  p o ten tia l  as published by Kohn and  Rostocker 

is r e p la ced  by a  polynomial w hich  has been  fi t ted  to  th e  ta b u la r  fu nc tion  by th e

method o f  least  squares .  The resu lt ing  expression is
n=+7

w here

V ( r )
n = - l

= -2 .9 2 5 8 6 7 1

C o = 2 .7 0 1 8 1 5 7

C l
= 1.6756787

C2
= -6 .8 2 3 0 6 3

C 3
= 6 .8 3 2 3 7 3 5

C 4
= -3 .4 8 7 2 7 2 5

C 5
= 0 .9 8 8 5 4 5 6

C 6
= -0 .1 4 7 9 5 7 2

C 7
= 0 .0 0 9 1 2 6 3

(9)

T able  1 g ives  a  com parison b e tw een  th e  tab u la r  Se i tz  po ten t ia l  and  its c u rv e  f i t .

In c a lc u la t in g  V, th e  a v e ra g e  v a lu e  of th e  S e i tz  p o ten t ia l  b e tw een  

the inscribed sphere and  th e  ce l!  boundary ,  the Se itz  p o ten t ia l  in this region was
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T a b le  1

C u rv e  Fit for the  
S e itz  Pot en  t i a I

- rV ( r )
T abu la ted  C urve  fit

0 . 0 2 2 .8 6 3 5 2 .8 7 1 2

0 . 0 4 2 .7 7 2 0 2 .8 1 5 5

0 . 0 6 2 .7 2 5 0 2 .7 5 9 1

0 . 0 8 2 .6 7 5 5 2 .7 0 2 2

0 .1 0 2 .6 2 6 5 2 .6 4 5 1

0 .1 2 2 .5 7 8 5 2 .5 8 8 0

0 . 1 4 2 .5 2 9 0 2 .5 3 1 0

0 .1 6 2 .4 8 0 0 2 .4 7 4 5

0 . 1 8 2 .4 3 1 0 2 .4 1 8 5

0 .2 0 2 .3 8 1 0 2 .3 6 3 2

0 . 2 4 2 .2 8 1 5 2 .2 5 0 9

0 . 2 8 2 .1 8 0 0 2 .1 5 1 3

0 .3 2 2 .0 7 9 2 2 .0 5 2 3

0 .3 6 1.9731 1 .9 5 8 7

0 .4 0 1 .8 6 8 0 1 .8 7 0 7

0 . 4 4 1 .7 7 1 4 1 .7886

0 .4 8 1 .6898 1 .7 1 2 4

0 .5 2 1 .6208 1 .6416

0 .5 6 1 .5 6 0 4 1 .5 7 7 7



r

11
-rV (  r ) 

T abu la ted C urve Fit

0 . 6 0 1 .5069 1 .5189

0 .6 8 1.4171 1 .4172

0 .7 6 1.3441 1 .3347

0 . 8 4 1.2831 1 .2689

0 .9 2 1.2121 1.2171

1 .0 0 1 .1883 1 .1766

1 .0 8 1 .1529 1 .1 4 5 0

1 .1 6 1 .1229 1 .1203

1 .2 4 1 .1018 1 .1006

1 .3 2 1 .0830 1 .0847

1 .4 0 1 .0675 1 .0 7 1 3

1 .4 8 1 .0545 1 .0598

1 .6 4 1 .0348 1 .0 4 0 9

1 .8 0 1 .0233 1 .0262

1 .9 6 1 .0162 1 .0 1 5 9

2 .1 2 1 .0144 1.0101

2 . 2 8 1 .0146 1 .0020

2 . 4 4 1 .0114 1 .0088

2 . 6 0 1 .0062 1 .0 0 9 4

2 .7 6 1.0032 1.0081

2 .9 2 1 .0016 1 .0 0 4 3

3 .0 8 1 .0008 0 .9 9 9 3



1 2

- rV (  r )
T abu la ted  Curve Fit

3 . 2 4  1 .0 0 0 4  0 .9 9 6 3

3 .4 0  1 .0002  0 .9 9 8 6

3 .5 6  1.0001 1 .0044

3 .7 2  1 .0000  0 .9 9 8 7
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f i t ted  by th e  polynomial

w here

V ( r )  = ^  ( 4 -  + “2 V  “4 ’' > '  (10)

ofQ = 4 .9 1 5 2

cr̂  = 8 .0 0 5 6 3 7 7 6  

*2 ~ ”2 .8 4 2 8  

«3  = 0 .8 7 4 8  

= - 0 . 0 9 0 0  .

Follow ing Ham, the  ce l l  boundary  is then  approx im ated  by th a t  o f  th e  eq u iv a len t  

volum e sphere  g iv ing

V( r ) r^dr

V = _ 2 l S ________________  . (11)

Ris

w here  R|g and  Rgyg a re  th e  rad ii  o f  the  inscribed and e q u iv a le n t  volum e spheres 

re sp ec t iv e ly ,  v i z .

'’ is  = “0

1 3 1/3
I^EVS “  2 ( "  ) ° 0 ’ (1^)

For Oq  = 6 . 6 5  a u ,  this p rocedure  y ields

V = - 0 .3 2 4 8  a u .  (13) 

To sim plify  c a lc u la t io n s ,  the m uffin-t  in p o ten tia l  is now d iv ided  into two 

sep a ra te  terms

V (7)  = V'(T) + V .  (14)
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w ith in  th e  inscribed  spheres,  V  ( 7 ^  differs from th e  S e itz  p o ten t ia l  by  a  co n s ta n t .  

Betw een th e  inscribed spheres V  ("r ) is equal to  z e r o .  V  ( f*) is now ex p a n d ed  in 

a  Fourier ser ies ,  v iz .

iK
V  ( " )  = I  V  ^  e " ^ v  ■ '

V

-  I  V  cosK • ^  . (15)
V '^v V

W here the summation is token  over a l l  sites in the  rec ip roca l  l a t t i c e  and  w here 

use has been  made of th e  re la t io n ,

V- ( -T)  = V  ( O  . (16)

The Fourier co e f f ic ien ts  c a n  be expressed as

V  ^  = - L  /  V  ( ^ ) c o s  K - T d t .  (17)
V ^  un it  ^

ce l l

W here

n = a ^ ^ /2  (18)

->■

is th e  volum e of t h e  unit c e l l . Using the  fac t  th a t  V  ( r ) is sp h e r ic a l ly  symmetric 

w ith in  e a c h  inscribed sphere an d  ze ro  in the region b e tw een  th e  in sc r ibed  spheres ,  

th e  expression  for th e  Fourier co e f f ic ie n ts  o f  V  ( r ) becomes

V  =     Ç r V '(  r ) sin K r d r  . (19)
O q  K

V '

Upon subst i tu t ion  of a  polynomial expression for V '(  r ) ,  the ab o v e  in tegra l  is 

e a s i ly  perfo rm ed . The resulting co e f f ic ien ts  a re  ta b u la te d  in T ab le  2 .

It should be  em phasized  a t  this point th a t  th e  m ethod of so lu t ion  p re ­

sen ted  here  is not res tr ic ted  to  such a " f la t te n e d "  or "muffin t in "  p o t e n t i a l . This 

form o f  the  p o ten t ia l  was chosen only  in order th a t  com parison cou ld  be made with
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T able  2 

Fourier C o eff ic ien ts  for V  ( T )

z
X

I
y

Z
z

Fourier C o eff ic ien ts

0 0 0 -0 .1 7 3 9 1 8 1 0

1 1 0 -0 .0 8 4 9 0 5 2 4

2 0 0 -0 .0 4 6 7 4 0 8 3

2 1 1 -0 .0 3 1 6 2 2 2 5

2 2 0 -0 .0 2 5 7 6 3 1 9

3 1 0 -0 .0 2 2 9 4 7 2 9

2 2 2 -0 .0 2 0 7 8 3 3 0

3 2 1 -0 .0 1 8 6 2 7 2 9

4 0 0 -0 .0 1 6 5 0 1 2 2

3 3 0 -0 .0 1 4 5 8 2 3 7

4 1 1 -0 .0 1 4 5 8 2 3 7

4 - -2 0 -0 .0 1 3 0 0 1 5 6

3 3 2 -0 .0 1 1 7 9 4 6 7

4 2 2 -0 .0 1 0 9 1 9 4 1

4 3 I -0 .0 1 0 2 9 0 9 4

5 I 0 -0 .0 1 0 2 9 0 9 4

5 2 1 -0 .0 0 9 4 0 9 8 2

4 4 0 -0 .0 0 9 0 1 8 3 0
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Fourier C oeff ic ien ts

4 3 3 -0 .0 0 8 6 0 9 1 5 8

5 3 0 -0 .0 0 8 6 0 9 1 5 8

4 4 2 -0 .0 0 8 1 7 3 8 2 6

6 0 0 -0 .0 0 8 1 7 3 8 2 6

5 3 2 -0 .007719871

6 1 1 -0 .007719871

6 2 0 -0 .0 0 7 2 6 3 8 8 7

5 4 - 1 -0 .0 0 6 8 2 5 2 2 4

6 2 2 -0 .0 0 6 4 2 1 2 7 9

6 3 I -0 .0 0 6 0 6 4 5 7 7

4 4 4 -0 .0 0 5 7 6 1 5 0 5

5 5 0 -0 .0 0 5 5 1 2 3 6 3

5 4 3 -0 .0 0 5 5 1 2 3 6 3

7 1 0 -0 .0 0 5 5 1 2 3 6 3

6 4 0 -0 .0 0 5 3 1 2 3 3 4

6 3 3 -0 .0 0 5 1 5 2 9 5 6

5 5 2 -0 .0 0 5 1 5 2 9 5 6

7 2 1 -0 .0 0 5 1 5 2 9 5 6

6 4 2 -0 .005023771

7 3 0 -0 .0 0 4 9 1 3 8 6 7
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&

=  I
- 7 T Fourier C o eff ic ien ts

6 5 1 -0 .0 0 4 7 1 3 3 5 4

7 3 2 -0 .0 0 4 7 1 3 3 5 4

8 0 0 -0 .0 0 4 6 0 8 3 9 9

5 5 4 -0 .0 0 4 4 9 4 7 5 8

7 4 1 -0 .0 0 4 4 9 4 7 5 8

8 1 1 -0 .0 0 4 4 9 4 7 5 8

6 4 4 -0 .0 0 4 3 7 1 2 5 5

8 2 0 -0 .0 0 4 3 7 1 2 5 5

6 5 3 -0 .0 0 4 2 3 8 7 4 0

6 6 0 -0 .0 0 4 0 9 9 6 2 0

8 2 2 -0 .0 0 4 0 9 9 6 2 0

7 4 3 -0 .0 0 3 9 5 7 3 1 5

7 5 0 -0 .0 0 3 9 5 7 3 1 5

8 3 1 -0 .0 0 3 9 5 7 3 1 5

6 6 2 -0 .0 0 3 8 1 5 7 1 7

7 5 2 -0 .0 0 3 6 7 8 7 0 9

8 4 0 -0 .0 0 3 5 4 9 7 5 7

8 3 3 -0 .0 0 3 4 3 1 6 2 6

9 1 0 -0 .0 0 3 4 3 1 6 2 6
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th e  methods of m odified  p lone  w av es ,   ̂  ̂ com posite  w aves, an d  G r e e n 's  function ^ 

w hich  h av e  b e e n  previously  reported  in t h e  l i te ra tu re .



CHAPTER III

G R O U P THEORY

Let be  an  op e ra to r  with a  set o f  e ig en fu n c t io n s  Ÿ n p (X ] ,X 2 , . . .  ,Xg)

such th a t

1  * „ , « )  -  ' n  V < X ) -  (2»)

The d e g e n e ra c y  asso c ia ted  with a n y  e ig en v a lu e  is in d ic a te d  by the subscript r. 

Thus for an  m -fo!d  d e g e n e ra te  e ig e n v a lu e  c th e re  a re  m l in ear ly  independen t 

e igen fu n c tio n s  ^ ^ 2 '  • • • /  nm ' ("he l inear  na tu re  o f  Eq. (20), an y

linear  com bination  of th ese  m functions is a lso  a  so lu tion  corresponding to  th e  e ig e n ­

v a lu e  G ^ and  co n v e rse ly ,  any  a c c e p ta b le  so lu tion  (p of Eq. (20) corresponding to 

an  m fold d e g e n e ra te  e ig e n v a lu e  ca n  be expressed as a l inear com bination  of 

th e  m functions "  1, m.

To d e te rm in e  th e  e ffec ts  of symmetry on th e  na tu re  of the  solutions 

Y Pp(X), consider a  group G  of operations w hich  le a v e  th e  o p e ra to r  and  its 

e ig en v a lu es  e ^ in v a r i a n t . Let th e  e lem ents  o f  G  b e  d en o ted  by  ()? when th ey  

a c t  on the coord ina tes  X ^ ,  . .  . ,X ^  and by 0|j^ w hen th e y  a c t  on functions of these 

co o rd in a te s .  T hen , for a l l  (R co n ta in e d  in G ,

19
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O f  ’ „ , W  = =  O' (21)
—f

arid h en ce  the functions '*’n r ^ )  a r e  e igen functions  corresponding to the  e ig e n ­

v a lu e  E From this it follows th a t ,  for all ^  co n ta in e d  in G ,  e a ch  and  e v e r y o n e  

o f  th e  functions con be expressed os o l inear com bination  of all the  m

functions W pr(X ), i . e .

4 ' „ , , ( X ) D , U f  }. (22)
r'

For a  g roup  G  o f  order g ,  th e re  will be  g m atrices ^  i . e . ,  one  for e a ch

elem en t  (jî co n ta in e d  in G . Thus th e  m w ave functions for e a c h  m -fold

d e g e n e ra te  e ig en v a lu e  form th e  basis of a  represen ta tion  o f  th e  g roup  G  . In

g e n e ra l ,  such a rep resenta tion  is r e d u c ib le  but it is c l e a r  tha t  as more and  more o f  

the  symmetry operations o f  o re  in c luded  in G ,  th e reb y  increasing  th e  order g ,  

the  represen ta tions  D^,^( ^  ) o f G  com e c lo se r  and c loser to  be ing  i r re d u c ib le .  Pre­

sum ably , if a l l  the  symmetry operations o f  ^  w ere included  in G , the m e ig e n -  

functions '^p,(X) corresponding to  th e  m -fo ld  d eg e n e ra te  e ig en v a lu e  e ^ would form 

an  i r red u c ib le  representa tion  of th e  g roup  G . This group of a l l  possible symmetry 

operations of is c a l le d  th e  full symmetry group and  is d es ig n a ted  here  as G ^ .

The e ig en v a lu es  and eigenfunctions co n  be  labe led  by th e  i r red u c ib le  represen ta tion  

to  w hich  th e y  b e lo n g .  In such a  co se ,  th e  e ig en v a lu es  a re  labe led  as and  the

e igenfurictions as f  (X) w here  th e  subscripts n and  & d en o te  th e  n^^ o c c u r -  n ]j,m' • r

ren ce  o f  th e  ir reducib le  rep resen ta tion  and  w here  the  subscript m defines

ng,m(^) as transforming under th e  opera tions  of G^ os th e  m^^ row of th e  Z 

i r red u c ib le  rep resen ta t io n .  In many cases  it is ne i ther  necessary  nor des irab le  to 

inc lude  a l l  th e  symmetry operations o f  y j  in G .  In such a co se ,  th e  group G  is a
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subgroup_of_Gg, and  it becomes possible for more th an  one ir red u c ib le  represen ta tion

to correspond to th e  same e ig e n v a lu e  i . e .  ^ in such a  c a s e ,  it is
^ °  n & n£

custom ary to still label th e  e ig en fu n c t io n s  a n d  e ig en v a lu es  by th e  irreduc ib le  rep re­

sentations of G  with th e  understanding  th a t  th e re  may ex ist ad d i t io n a l  sym m etry- 

based d eg e n e ra cy  am ong th ese  i r red u c ib le  re p re sen ta t io n s .  Thus, from symmetry 

considera tions  a lo n e ,  a great  deal  o f in form ation is o b ta in e d  co n ce rn in g  the  e ig e n ­

v a lu e  s truc tu re  and  the  transform ation properties  o f  a c c e p ta b le  e ig en fu n c t io n s .

In th e  p a r t ic u la r  ca se  o f  crystal en e rg y  band th e o ry ,  each  e le c t ro n  is 

assumed to  move in a  per iod ic  c ry s ta l l in e  p o te n t ia l  f ie ld  V ( r ) d u e  to  th e  av e rag ed  

effec ts  of ex ch an g e  and  coulom b in te rac t io n s  with all th e  o th er  e lec trons  and nuclei 

in th e  c r y s ta l . Using such an  a v e ra g e d  p o t e n t i a l , a  o n e -e le c t ro n  Schrodinger e q u a ­

tion  can  b e  w ri t ten  for each  e le c t ro n  v iz .

c - J  V ^  + V ( T ) - E ^  ]  ( f )  = 0 .  (23)

In o rder to  d e te rm ine  th e  structuring  o f  th e  en e rg y  levels  and  th e  transform ation p ro -  

p e r t ies of the f  ^ ( r  ) ,  it is on ly  necessary  to  in v es t ig a te  th e  symmetry properties  

of th e  o p era to r

r j  = [ - ^  v 2  + v ( T )  - E ^  ]  . (24)

This operator has both t rans la t iona l  and  ro ta t io n a l  symmetry. The group of all spatial 

symmetry operations is c a l le d  the  sp ac e  g roup  and  a gen e ra l  e lem ent of th e  space 

g roup for lithium con  be  represen ted  by { a |  R ^  } where a  represents some 

proper or improper ro ta t ion  o f  th e  c o o rd in a te  system , and  R ^  represents some prim i­

t iv e  trans la tion  of th e  c o o rd in a te  system by
->
R = n^a^ + 0 2 ^ 2 ' ^  ngOg (25)n
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The produc t of two successive o pera t ions  {«I R -^  an d  {/3| R is d e f ined  by

{ o( )R ^ }  = { ’of/3|rt + (26)

The trans la t ion  group  com posed of th e  e lem ents  f f i |  R-j^^is a sub­

group  o f  th e  space  group and de term ines  th e  transform ation properties of the 

y  y ( T )  under t ran s la t io n .  That is to  say ,  a n  a c c e p ta b l e  e ig en fu n c tio n  ) 

must transform under pure tran s la t io n  as a member o f  some ir reducib le  rep resen ta ­

t ion  of th e  t rans la t ion  g ro u p .  Using Eq. (26) , th e  product of two members of the

tran s la t io n  group is seen to  y ie ld

f e | î s >  = + = M

Thus th e  t rans la t ion  group is a b e l i a n  an d  all i r red u c ib le  representa tions  a re  o n e ­

d im ensional . If this a b e l ia n  group is required  to  be  f in i te ,_ th e n  th e re  must exist 

a n  in teg e r  N ,  how ever la rg e ,  such th a t

{ f l a ^ }  ^  = { s l o g  j  ^  = { g |o g }  ^  = { £ f O ) .  (28)

S in c e  an y  irreduc ib le  rep resen ta tio n  o f  { ^ / ^ J  is a  1x1 unit m atrix , this yields
• 2 It n ,

= e ' - R P ]

r  i-v , ' ^  P2
( £ '0 2 3  = e (29)

. 2 It
I s l S j J  = e '  N  P3

w here  p^ ,  P2 , an d  pg c a n  assume an y  in teg e r  v a lu e  from 0 to  N - 1 . From Eq.

(29) it is seen th a t  the  ir red u c ib le  represen ta tions  of a  gene ra l  e lem en t { s |  R-|»} 

o f  th e  t rans la t ion  group is g iven  by 2 tT ^

a l l , }  ^ a h j " ' a l y " 2 } , „ ^ } " 3

The i r red u c ib le  representa tions a re  lab e led  by th e  th re e  in tegers p | , p 2 , P 3 - These 

i r red u c ib le  representa tions  of th e  t ran s la t io n  group c a n  b e  w ri t ten  in a more
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co n v e n ie n t  an d  com pac t  manner by def in ing

:-|b^ + + KgOgk -- k-ibi 4- knbo + kobo , (31)

w here

kj = Pi ,
TT

and  where th e  bj a r e  def ined  by

Oj " b I = 2 Tfô j j ,  (32)

Using ^  d e f in ed  in this w ay to  label the  ir red u c ib le  represen ta tions  of the  t r a n ­

s la tion  g ro u p , these  irreduc ib le  represen ta tions  c a n  be  w ri t ten  as

U |  R * } =  . (33)

There is one  i r red u c ib le  rep resen ta tio n  for e v e ry  v a lu e  o f  k ^ ,  k2 / an d  kg y ie ld -  

3ing a  to ta l  o f  N  irreduc ib le  rep resen ta t io n s .  In the  limit as N  goes to  in f in ity ,  

the re  is an  i r red u c ib le  rep resen ta tion  corresponding  to  e v e ry  v ec to r  in th e  region 

0 ^  k] < 1, 0  < k2 < 1, 0 < k3 < 1, This region in K sp a c e  corresponds to  a unit 

ce ll  of 0 l a t t ic e  of p rim itive  transla tions

= m^bi + mgbg + mgbg . (34)

This is just th e  rec ip ro ca l  l a t t ic e  o f  C h ap te r  I and  the  corresponding  W ig n e r -  

Seitz  ce l l  is d es ig n a ted  as th e  Brillouin z o n e .  Each poin t in th e  Brillouin zo n e  

labels an  ir red u c ib le  rep resen ta tion  an d  ev e ry  i r red u c ib le  represen ta tion  is re­

presented  in th is  c o l le c t io n  of p o in ts .  That points ex te rn a l  to  th e  Brillouin zone  

in troduce no new represen ta tion  con  b e  seen  from th e  fac t  th a t  an y  poin t e x -  

ternol to  the  Brillouin z o n e ,  soy k = kg c a n  be w ri t ten  as
- >  - >

k« = k + K (35)
0  m



24

w here  K"^ is some rec ip roca l l a t t ic e  v ec to r  and k is some point in th e  Brillouin z o n e .  

From Eqs. (32) and  (34), i t  is seen tha t

e  ^ 0  .  , 1 k  (36,

Thus th e  se t  of points k + a l l  d es ig n a te  the  same irreduc ib le  rep resen ta tio n  of the 

t ran s la t io n  group and a re  said to  be e q u iv a le n t .  By th e  same reasoning it is seen  tha t  

no two points w ith in  the  Brillouin zone can  label the  same irreduc ib le  rep resen ta tion  

s in ce  th ey  c a n n o t  be  co n n ec ted  by any  p rim itive  trans la tion  K The sam e ,  how ever,  

can n o t  be  said for surface points s ince eve ry  poin t on th e  surfoce o f  the Brillouin zo n e  

is c o n n e c te d  to a t  least one  o th er  surface point by  a  rec ip roca l l a t t ic e  v e c to r .  This 

p rope rty  is due  to  th e  fac t  th a t  e a c h  surface  poin t belongs to  two or more W ig n er-  

S eitz  c e l l s .  Thus tw o  or more surface points can  d es ig n a te  the same irred u c ib le  rep re ­

s en ta t io n  and  acco rd in g ly  are  c a l l e d  eq u iv a le n t  surface  poin ts .  In order to e l im in a te  

this d o u b le  v a lu ed  nature  the  eq u iv a len t  points a re  considered  ind is tingu ishab le  (d if­

fe ren t coo rd ina tes  for the  same point) or, a l t e r n a t iv e ly ,  on ly  one  member o f  each  

set o f  eq u iv a le n t  surface points is considered  to be co n ta in e d  in th e  Brillouin z o n e .  

S ince  the  irreducib le  representa tions  of th e  trans la t ion  group a re  known , 

th e  transform ation properties of the Y ^ ( r )  under transla tion  c a n  now be d e te rm in e d .

Let O  1̂ be th e  function operator corresponding to  th e  co o rd in a te  transform ation 
n

{e | R ^  } , then If f ^ (  r ) transforms under trans la t ion  as th e  basis of the  ir re d u -  

c ib le  rep resen ta tion  des ignated  by k, then

O r -J ’ v ( " )  = \

Thus one o f  th e  sets of indices co n ta in e d  in ^ is k and an  ap p ro p ria te  w ave 

func tion  is labe led  as (̂ ( '" )• S ince the index ^  assumes a con tinuous  range of
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-K "+ ->■
values it is custom ary  to  express Y ^ - » ( r )  as (k, r ) . The index k describes 

the  transform ation properties  of the e ig en fu n c tio n  under t ran s la t io n  an d  th e  set of 

ind ices ^ d e s ig n a te  d iffe ren t  occu rrences  o f  th e  same i r re d u c ib le  rep resen ta tion  

o f th e  t ran s la t io n  g roup  and  a lso  th e  transform ation properties  under ro ta t io n .  The 

most gen e ra l  expression for ( k , r ) w h ich  satisfies th e  transfo rm ation  req u ire ­

ments o f  Eq. (37) is

Ÿ ( k , r ) = U ^ ( k , r ) e'*^  ̂ , (38)

w here  ( k ; r ) is per iod ic  with th e  la t t ic e

U ^ ( k  , Î  + ‘r ; )  = (k , T )  . (39)

->■ ■*>
Such an  expression is c a l le d  the Bloch form of the w ave function  ( k y r ) ,  S ince 
->■
k serves o n ly  to d es ig n a te  th e  irreduc ib le  represen ta tion  of the  t ran s la t io n  group ^o 

which ( k , r ) belongs, and  s ince  k and  k K"^ label th e  same i r red u c ib le  re ­

p re sen ta t io n ,  it fol lows th a t

Y;^('k+K J,"^) = (IT, T), (40)

and hence

U ^ ( k + K ^ ,  r^) = e '"^9 ( k , r ) .  (41)
A g  A

To determ ine  the  transform ation properties  o f  th e  ( k , r )  under 

ro ta tions ,  it is c o n v e n ie n t  to use the  Bloch form o f  the w ave func tion  and  exam ine  the  

transform ation  properties  o f  the  U ^ ( k ,  r ) .  This has the  e f fe c t  of assuring th a t  the 

w ave  functions possess th e  co r rec t  transform ation properties  under t r a n s la t io n .  If the 

Bloch form o f  Eq, (38) is substitu ted  for ( r )  into Eq, (23), th e  resulting  d iffe r­

en tia l  eq u a tio n  is

[ -  ^  V 2 + v ( T )  -  ik • V + ^  k^ -  E ^ ( k ) ] ("k , T )  = 0 ,  (42)
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The transform ation properties of th e  ( k , r ) a r e  de term ined  by th e  group G 

o f  spatia l  ro tations (p, proper an d  im proper,  which leave  th e  o p e ra to r

Y|(k , T)  = -  1  v2 + v ( 0 - i t  - V + ^ k^-E^(k) (43)

invarian t  o r w h ich ,  for surface  points of th e  Brillouin z o n e ,  transform Y\( k , r )
^  -r-

into the eq u iv a le n t  o p e ra to r  Y ^ ( k  + K ^ ,  r )  w here  K ^  is a rec ip roca l  l a t t ic e  
-y -y

v ec to r  and w here  I k | = | k +  K ^ |  . This group G  is a  subgroup of the  point

group and  is c a l l e d  th e  group of th e  w av e  v e c to r— sp e c if ic a l ly ,  th e  group o f  the

I ^
w ave vector is composed o f  all operations { “ I 0 ) w hich , when operating on the

-y
rec ip roca l  co o rd in a te s ,  leaves the  v ec to r  k in v ar ian t  or w hich transforms k into

k + K"^. 
g

Thus, by symmetry arguments a lo n e ,  it is found tha t an  a c c e p ta b l e  wave

~y ~y
^  \k

function  must h av e  the  form

(T) = ( k , r ) e ' K ' r  , (44)

w here  the  ( k , r ) must transform u n d e r  ro ta t ion  as th e  various members of the

irred u c ib le  rep resen ta tions  of th e  group  o f  th e  w ave  v e c to r .



CHAPTER IV 

C O N ST R U C T IO N  OF THE WAVE F U N C T IO N

As m entioned p rev iously ,  o c ry s ta ll in e  w ove function  must possess c e r ta in  

transform ation  properties which a re  d ic ta te d  by the  t ran s la t io n a l  and  ro ta tional symmetry 

of th e  c r y s ta l .  S p ec if ic a l ly ,  in order for a w ave func tion  to  be considered  a c c e p ta b le ,  

it must transform under t ran s la t io n  as a  member of on i r re d u c ib le  represen ta tion  o f  the  

tran s la t io n  group a n d ,  under proper and  improper spatial ro ta t ions ,  th e  per iod ic  part  

o f th e  w ave  func tion ,  as d e f in ed  by Eq. (38), must transform as a  member o f  an  irre­

d u c ib le  represen ta tion  of the group of th e  w ave v e c to r .  If such a w ave function is 

to  b e  rep resen ted  by a  l inear co m bina tion  of a set o f basis func tions ,  then  these  basis 

functions must be ca p ab le  of com bin ing  to g e th e r  in such a  m anner as to  possess the  

desired  transform ation properties  under a ll  th e  symmetry o p e ra t io n s .  The se t  of basis 

functions chosen for this work o re  th e  norm alized Bloch functions

j  I  ), (45)

w here  th e  summation is ca r r ied  o ver  a ll  l a t t ic e  sites o f  th e  crysta l (schem atically

rep resen ted  by N ) ,  and w here  th e  cons tan t  of n o rm aliza tio n  is g iven  by

[ N O  ( k ) ]  . As w ill  be see n ,  th e  index k labels the i rreducib le
n £m

27
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represen ta tion  of th e  trans la tion  group to which k , r ) belongs an d  the indices

^ and  m label th e  row o f  th e  & irreducib le  represen ta tion  o f  th e  th ree  d i -

mensional ro ta tion  group 0 { 3 )  to w hich  b ( k , r ) belongs if the  <|) ^ r ) are ^ r ' ' n&m ' ^  n^rii'

p roperly  c h o s e n . S ince  th e  highest symmetry possible in th e  group of th e  w ave v ec to r

is th a t  of th e  point group of the  crystal^ a ll  operations present in th e  group of the

w ave v ec to r  a re  also  co n ta in ed  in (9"(3) and  thus the periodic portion  o f  a proper

com bination  o f  the  b . ( k . r ) will transform like a member of some irreducib le  n £m

rep resen ta tion  o f  the  group o f  the  w ave  v e c to r .

To dem onstrate  th a t  b ( k , r )  has the required transform ation p ro -  
n&m'

pert les under t ran s la t io n ,  exam ine the function

w here  R , is an y  primitive t ran s la t io n .  M ultip ly ing  and d iv id ing  the  right hand side 

o f  this expression by e  v ' yields

Thus th e  b^  k ,  r )  possess th e  co r rec t  transform ation properties  under t ran s la t io n .

To exam ine the  transform ation properties of b ( k , r ) under the
n&m'

co o rd in a te  operations ^  o f  th e  group o f  th e  wove v e c to r ,  let represent the

14 .
corresponding function operator def ined  In th e  usual m anner ,  i . e .

f ( T )  = f( Î  ) .

Then

V

Since the group of the  wave v ec to r  is a  subgroup o f  the  point g roup  o f  th e  crystal
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a h ’ ope/a t ïons  iR ot '■he group of th e  w ave vec tor leave  the  crystal invarian t and
-»■

hen ce w hen (R operates  on c t rans la t i on  v ec to r  R ^ , t h e  result  is an o th e r  t r an s l a -  

t e n  vector  R . v iz  .

(R R = R V ,.

Thus

k . : )  '  I e '^  ’ ) . (4 9 )
V

Since (R is a member of the  g roup  o f  th e  w ave  vector

/ k -  ^ g ' K -  i R r ^ R v  ^  gi lRk - R^.  =  • Rv'   ̂ (50)

Upon substitu ting  this into Eq. (49),  this yields

H ence the b ^ ^ ^ k  , r ) possess th e  same transform ation properties  as the  <j> r )

under th e  operations of the  g roup  o f  the  w ave  v ec to r .  Thus if the i|i ^ ( r ) a re  

co n s t ru c 'e d  so os to transform as members of the irreduc ib le  representa tions  of ^ ( 3 ) ,  

th en  'h e  b ^ ^ ^ (  I? ,  T) w'ili possess like  transformation p ro p e r t ie s .

-4" ->•
In order for th e  b f k , r ) to form an  a c c e p ta b l e  se t  o f basis functions 

n£m  ■

for any  an d  oil points in th e  Brillouin z o n e ,  it must be  possible for e a ch  and eve ry  

v a lu e  of k to combine the g iven  set o f  Bloch sums in such a m anner tha t the period ic  

portion o* this com bination  transforms as th e  desired  member of some irreduc ib le  

'e p re sen ta t io n  of the  group o f  th e  w ave  v e c to r .  S ince  an y  g iven  group of the  w ave 

vec to r is a  subgroup of (9(3), this requirem ent will be met if su ff ic ien t  values o f  & 

a re  >epresented in the Bloch set an d  if a ll th e  2 A + l values  of m a re  inc luded  for 

e a c h  c h o ic e  of

The spherical harmonics Y 8 , * )  form a basis for the  i r reduc ib le
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represent-at'ions o f  ©TS' ond h en c e  rhe b f k , ; '  can  be w ri t ten  as

V
(52)

The se lec t io n  of th e  f  ^ ^(r) is not d ic ta te d  by symmetry and  is left en t i re ly  up to  the  

d ' i s c e t io n  of the  in v es t ig a to r . It is d e s ira b le  ih a t  these r ) be so chosen tha t

only  a  smoil n u m ^ r  of basis functions o e required to y ie ld  a good approx im otio r  of 

the wove func tion  for any  given point in the Brillouin z o n e . In choosing such a set 

of ( r ) I* is ins tructive  to  Investigate  th e  case  o f  an ex p an d ed  crystal where the 

in te 'n u c le o '  sep a ra t io n  is much g rea te r  th an  the  e f fec t iv e  radius o f  th e  free a to m .

In this ca se  th e re  is l i t t le  o v er lap  b e tw een  the  orb ita ls  o f  neighboring  atoms and  *he 

w ave functions o f  th e  d iffe ren t bands of th e  crystal a re  g iv e n  to  on e x c e l le n t  degree  

of app rox im a tion  by

^100^ ^

^2h'~ ^  ̂ ~ ^200^ ^ •' '

'^2 x( k , r ) = a  jb2 ^_i (  k , r ) +B^ b2 |o (  k , r ) + gT^bg  ̂ k , r '53)

,

-  Ct 2 b 2 i _ j (  k , r )  + ^ 2 ^ 2  10' ‘  ̂ ^2*^21 !• ^  •' '

2 g( k - ) "  “  ■ k ,  r ) +®3b2 jo( k ,  r ) + fgbg^  ̂( k , r ) ,

e tc  . , w here  th e  subscript A denotes  th e  one dimensional Id en ti ty  rep. e se n 'a t io n  of

the group of th e  wove v ec to r ,  the  subscripts X o  ̂ 5 d en o te  a member of some

p c ' t i c u la r  i r red u c ib le  represen ta tion  o f  th e  group of the  w ave  v ec to r  and  w here  the

co e ff ic ien ts  ® , 6,^ a re  e n t i re ly  determ ined  by th e  symmetry o t  th e  problem

end by th e  requirem ent of n o rm alizc r lo n .  For this type of ex p an d ed  c ry s ta l ,  the

most ap p ro p r ia te  ch o ic e  for th e  <i> ( r ) is tha t  o f  the H a r t ree -F o ck  radial functions
n&
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to;- 'h e  Free o 'o m . For obv ïco ï reasons, such a  s i iu a t lcn  as th a t  desc r ibed  ab o v e  is 

col led the ca se  of t ig h t-b in d in g  . For smaller va lues  o f  in te rn u c le a r  separa tion  the  

ov er lap  be tw een  orbitals of neighboring  atoms is no longer n eg l ig ib le  and  th e  w ave  

f u r r ‘ 'ons g iven  above becom e on ly  a p p ro x im a te . To th e  first o rd e r ,  the p e r tu rba­

tion due to  the  in te rac t ion  b e tw een  neighboring otoms c a n  be said to cause  a  m ix- 

i rg  b e tw een  those wove functions o f  th e  some k be long ing  to d iffe ren t occurrences  

o f  the  seme members of th e  seme i reduc ib le  rep resen ta tion  of the  group of the wove 

v e c tc " .  As to  w he ther or not this per tu rba tion  con be t r e a te d  os simply e f fec tin g  

a mixing of a d ja c e n t  s ta tes  o f  th e  same symmetry depends on th e  d e ta i l  natu re  and 

m agnitude of this in te r a c t io n .

The method of  Linear Combinat ion of Atomic Orb i t a l s  (LCAO) in mole­

cu l a r  physics is o d i rec t  ad o p t io n  o f  the  procedure  of t i g h t - b in d i n g .  The success 

of  LCAO in molecular  work leads one  to expe ct  s imilar  success using the method 

of  t ' g h t - b i n d i n g  in solid s t a te  problems.

!n th e  case  o f  th e  co n d u c tio n  band of l ith ium , the bases chosen a re  

the  five norm alized Bloch sums

C  Î )  -C  N«„< k > r ' A  I  .Ik • ♦^( r  -  R„)

k . T )  - [ k) ]  ♦ 2p^fr -*R„) (54)

b2py( k , r ) = [  k ^  e ' k  • ^  * 2 p y ( ^  ' " “ v)

b 2 p ^ ( k , 0  = [ N Ü 2 p ^ ( i f ) ] - ' / ' l e " f - " ^  ♦ 2 p , ( * - " « v )

w h e 'e  the  ’od ia i  parts of the 4i functions a re  tak en  to  b e  th e  H artree -Fock  solutions 

for the  free atom and w here the  angular  parts o f th e  functions 4’ ^ ,
Py
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- I  0 +1
<t> 2p a re  construc ted  f o 'n  th e  sphericcl harmonics , Y^ m the  usuoi

m a n n e r .

The H artree -Fock  functions for the Is, 2s ,  and  2p states of lithium have

15been  published in tabular form by V .  Pock and M . P etrashen . A na ly t ic  expres

sions for these  tabu lar  functions can  be o b ta ined  by th e  method of least squares, 

The resulting functions are

16

2s

“ 2 1 s '+ a  n ““ 41s '
= " h i s "  + "31s "

*2p^ ( T )  = X [ a ^ 2 p e - « 2 2 p ' +  e " "  4 2 p ' ] (55)

%  = y "32p
■“ 22p-

*2p ( r )  = z 12p
“ 2 2 p '+  a

32 p
r  “ 4 2 p ü

whe re

a , ,  = 1 .91049
I Is

"21s = " ' ^ " 3  

«31^ -  0 .7 0 1 0 0 5

“  , -  4 .5531
41s

a, 2s = 0 .36 7 4 8 5

«22s = 2 .2 2 2

32s -0 .1 2 0 0 0 3

«42s = 0 .6 6 3 2

‘ 12p 

‘ 22p

‘32p

42 p

= 0 .1 0 7 1 9 9  

= 0 .5 1 6 6

-  0 .0 7 5 7 3 3 4

-  1 .9662

A comparison of the curve fits with the  ac tu a l  tab u la r  functions is g iven  in Tables 

3 and  4 .
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Table 3

Comparison of T abu la r  an d  Curve Fit Functions f o r / l w  r* | g ( r )

Tabular C urve fit

0 . 0 0 0 .0 0 0 0 0 .0 0 0 0

0 .0 2 0 .1 7 4 4 0 .1 7 4 4

0 .0 4 0 .3 2 8 6 0 .3 2 8 5

0 .0 6 0 .4 6 4 5 0 .4 6 4 4

0 .0 8 0 .5 8 3 8 0 .5 8 3 7

0 .1 0 0 .6 8 8 2 0 .6881

0 .1 2 0 .7 7 9 0 0 .7 7 8 9

0 .1 4 0 .8 5 7 6 0 .8 5 7 5

0 .1 6 0 .9251 0 .9 2 5 0

0 .1 8 0 .9 8 2 5 0 .9 8 2 5

0 .2 0 1 .0310 1 .0310

0 .2 2 1 .0 7 1 4 1 .0 7 1 4

0 .2 4 1 .1044 1 .1 0 4 4

0 .2 6 1 .1308 1 .1309

0 .2 8 1 .1513 1 .1 5 1 4

0 .3 0 1 .1665 1 .1 6 6 7

0 .3 2 1 .1770 1.1771

0 . 3 4 1 .1832 1 .1833

0 .3 6 1 .1856 1 .1 8 5 7
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r Tabular C urve fit

0 .3 8 1 .1846 1 .1847

0 .4 0 1 .1806 1 .1 8 0 7

0 .4 5 1.1595 1 .1595

0 .5 0 1 .1262 1.1261

0 .5 5 1 .0840 1 .0838

0 . 6 0 1 .0358 1 .0 3 5 6

0 .6 5 0 .9 8 3 9 0 .9 8 3 6

0 . 7 0 0 .9 2 9 8 0 .9 2 9 5

0 .7 5 0 .8 7 4 8 0 .8 7 4 6

0 .8 0 0 .8 2 0 0 0 .8 1 9 9  ------

0 .8 5 0 .7 6 6 1 0 .7 6 6 1

0 .9 0 0 .7 1 3 7 0 .7 1 3 8

0 .9 5 0 .6 6 3 3 0 .6 6 3 3

1 .0 0 0 .6 1 4 9 0 .6151

1 .1 0 0 .5 2 5 4 0 .5 2 5 7

1 .2 0 0 .4 4 6 0 0 .4 4 6 2

1 .3 0 0 .3 7 6 4 0 .3 7 6 6

1 .4 0 0 .3161 0 .3 1 6 3

1 .5 0 0 .2 6 4 4 0 .2 6 4 5

1 .6 0 0 .2 2 0 3 0 .2 2 0 4

1 .7 0 0 .1 8 3 0 0 .1 8 2 9

1 .8 0 0 .1 5 1 5 0 .1 5 1 5
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Tabular C urve fit

1 .9 0 0 .1 2 5 1 0 .1 2 5 0

2 . 0 0 0 .1 0 3 1 0 .1 0 3 0

2 . 2 0 0 .0 6 9 6 0 .0 6 9 4

2 . 4 0 0 .0 4 6 7 0 .0 4 6 4

2 .6 0 0 .0311 0 .0 3 0 8

2 . 8 0 0 .0 2 0 6 0 .0 2 0 3

3 . 0 0 0 .0 1 3 6 0 .0 1 3 4

3 .2 0 0 .0 0 9 0 0 .0 0 8 7

3 .4 0 0 .0 0 5 9 0 .0 0 5 7

3 .6 0 0 .0 0 3 9 0 .0 0 3 7

3 .8 0 0 .0 0 2 6 0 .0 0 2 4

4 .0 0 0 .0 0 1 7 0 .0 0 1 5

4 .4 0 0 .0 0 0 7 0 .0 0 0 6

4 .8 0 0 .0 0 0 1 0 .0 0 0 3
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Table 4

Com parison o f  Tabular  and C u rv e  Fit Functions for / 4  if r ) and f o r / 4  ^  4>2p ( r )

r

/ 4 ï T r

T abular

*2s ( '■ )

C urve  Fit

2
/ 4 i r / 3

T abular C urve Fit

0 .0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0

0 .0 2 0 .0271 0 .0 2 4 8 0 .0001 0 .0 0 0 1

0 .0 4 0 .0 5 1 0 0 .0 4 7 0 0 .0 0 0 6 0 .0 0 0 6

0 .0 6 0 .0 7 2 0 0 .0 6 6 9 0 .0 0 1 4 0 .0 0 1 3

0 .0 8 0 .0 9 0 4 0 .0 8 4 7 0 .0 0 2 4 0 .0 0 2 2

0 .1 0 0 .1 0 6 4 0 .1 0 0 3 0 .0 0 3 6 0 .0 0 3 4

0 .1 2 0 .1201 0.1141 0 .0051 0 .0 0 4 7

0 . 1 4 0 .1 3 1 7 0 .1 2 6 0 0 .0 0 6 8 0 .0 0 6 3

0 .1 6 0 .1 4 1 5 0 .1 3 6 3 0 .0 0 8 7 0 .0 0 8 1

0 .1 8 0 .1 4 9 7 0 .1 4 5 0 0 .0 1 0 7 0 .0 1 0 0

0 .2 0 0 .1 5 6 2 0 .1 5 2 2 0 .0 1 2 9 0 .0 1 2 1

0 .2 2 0 .1 6 1 2 0 .1 5 8 0 0 .0 1 5 2 0 .0 1 4 4

0 . 2 4 0 .1 6 4 8 0 .1 6 2 5 0 .0 1 7 6 0 .0 1 6 7

0 .2 6 0 .1 6 7 3 0 .1 6 5 9 0 .0 2 0 2 0 .0 1 9 3

0 .2 8 0 .1 6 8 8 0.1681 0 .0 2 2 9 0 .0 2 1 9

0 .3 0 0 .1 6 9 2 0 .1 6 9 3 0 .0 2 5 7 0 .0 2 4 7

0 .3 2 0 .1 6 8 5 0 .1 6 9 5 0 .0 2 8 5 0 .0 2 7 5

0 . 3 4 0 .1671 0 .1 6 8 8 0 .0 3 1 5 0 .0 3 0 5
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*2s
C urve  Fit

, 2

F - ,C urve FitT abu la r

0 . 3 6 0 .1 6 4 9 0 .1 6 7 3 0 .0 3 4 5 0 .0 3 3 5

0 .3 8 0 .1 6 2 0 0 .1 6 5 0 0 .0 3 7 6 0 .0 3 6 7

0 . 4 0 0 .1 5 8 4 0 .1 6 2 0 0 .0 4 0 8 0 .0 3 9 9

0 .4 5 0 .1471 0 .1 5 1 8 0 .0 4 9 0 0 .0 4 8 2

0 .5 0 0 .1 3 2 8 0 .1 3 8 1 0 .0 5 7 5 0 .0 5 6 9

0 .5 5 0 .1 1 6 2 0 .1 2 1 7 0 .0 6 6 3 0 .0 6 5 9

0 .6 0 0 .0 9 7 8 0 .1 0 3 2 0 .0 7 5 3 0 .0751

0 .6 5 0 .0 7 8 0 0 .0 8 3 0 0 .0 8 4 5 0 .0 8 4 5

0 .7 0 0 .0571 0 .0 6 1 5 0 .0 9 3 9 0 .0 9 4 1

0 .7 5 0 .0 3 5 5 0 .0 3 9 0 0 .1 0 3 3 0 .1 0 3 8

0 .8 0 0 .0 1 3 4 0 .0 1 6 0 0 .1 1 2 9 0 .1 1 3 5

0 .8 5 - 0 .0 0 9 0 - 0 .0 0 7 4 0 .1 2 2 5 0 .1 2 3 3

0 .9 0 - 0 .0 3 1 5 - 0 .0 3 1 0 0 .1 3 2 2 0 .1 3 3 1

0 .9 5 -0 .0 5 4 1 - 0 .0 5 4 6 0 .1 4 1 9 0 .1 4 2 9

1 .0 0 -0 .0 7 6 5 - 0 .0 7 8 0 0 .1 5 1 6 0 .1 5 2 6

1 .1 0 - 0 .1 2 0 6 - 0 .1 2 3 8 0 .1 7 1 0 0 .1 7 2 0

1 .2 0 -0 .1 6 3 2 -0 .1 6 7 8 0 .1901 0 .1 9 1 1

1 .3 0 - 0 .2 0 3 9 - 0 .2 0 9 3 0 .2 0 9 0 0 .2 0 9 8

1 .4 0 -0 .2 4 2 3 -0 .2 4 8 2 0 .2 2 7 5 0 .2281

1 .5 0 -0 .2 7 8 2 - 0 .2 8 4 2 0 .2 4 5 4 0 .2 4 5 8

1 .6 0 - 0 .3 1 1 5 - 0 .3 1 7 3 0 .2 6 2 8 0 .2 6 2 9
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C u rv e  Fit
v/ 4 tt/ 3  ^

Tabular C urve  Fit

1 .7 0 - 0 .3 4 2 2 - 0 .3 4 7 5 0 .2 7 9 6 0 .2 7 9 4

1 .8 0 - 0 . 3 7 0 4 - 0 .3 7 4 8 0 .2 9 5 7 0 .2 9 5 2

1 .9 0 - 0 .3 9 5 9 - 0 .3 9 9 3 0 .3 1 1 0 0 .3 1 0 3

2 .0 0 - 0 .4 1 8 6 -0 .4 2 1 1 0 .3 2 5 5 0 .3 2 4 6

2 . 2 0 - 0 .4 5 6 6 - 0 . 4 5 7 0 0 .3521 0 .3 5 0 8

2 .4 0 - 0 .4 8 5 2 - 0 .4 8 3 7 0 .3 7 5 2 0 .3 7 3 9

2 .6 0 - 0 .5 0 5 2 - 0 .5 0 2 2 0 .3 9 4 9 0 .3 9 3 6

2 .8 0 - 0 .5 1 7 6 -0 .5 1 3 5 0 .4 1 1 2 0 .4 1 0 0

3 .0 0 - 0 .5 2 3 3 - 0 .5 1 8 6 0 .4241 0 .4 2 3 2

3 .2 0 - 0 .5 2 3 2 - 0 . 5 1 8 3 0 .4 3 3 8 0 .4 3 3 2

3 .4 0 - 0 .5 1 8 3 - 0 .5 1 3 5 0 .4 4 0 6 0 .4 4 0 3

3 .6 0 - 0 .5 0 9 3 - 0 .5 0 8 4 0 .4 4 4 6 0 .4 4 4 6

3 .8 0 - 0 .4 9 7 0 -0 .4 9 3 1 0 .4 4 6 0 0 .4 4 6 3

4 .0 0 -0 .4 8 1 9 - 0 .4 7 8 8 0 .4 4 5 0 0 .4 4 5 7

4 .4 0 - 0 .4 4 6 2 - 0 .4 4 4 7 0 .4371 0 .4 3 8 2

4 .8 0 - 0 .4 0 6 0 -0 .4 0 6 1 0 .4 2 2 6 0 .4 2 3 9

5 .2 0 - 0 .3 6 4 2 -0 .3 6 5 6 0 .4031 0 .4 0 4 5

5 . 6 0 -0 .3 2 2 9 - 0 .3 2 5 2 0 .3 8 0 2 0 .3 8 1 5

6 . 0 0 - 0 .2 8 3 5 - 0 .2 8 6 4 0 .3551 0 .3 5 6 1

6 . 4 0 - 0 .2 4 6 8 - 0 .2 4 9 9 0 .3 2 8 8 0 .3 2 9 5

6 . 8 0 - 0 .2 1 3 2 - 0 .2 1 6 4 0 .3 0 2 2 0 .3 0 2 5
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+ & ( : )
C urve  Fit

, , 2

C urve Fit
/ 4 w / 3  ^  

Tabular

Z .2 0 - 0 .1 8 3 0 - 0 .1 8 6 0 0 .2 7 5 8 0 .2 7 5 9

7 .6 0 -0 .1 5 6 2 -0 .1 5 9 0 0 .2 5 0 2 0 .2 5 0 0

8 .0 0 -0 .1 3 2 6 -0 .1 3 5 1 0 .2 2 5 8 0 .2 2 5 3

9 .0 0 - 0 .0 8 3 0 -0 .0 8 8 1 0 .1 7 1 2 0.1701

10 .0 0 -0 .0 5 5 1 - 0 . 0 5 6 0 0 .1 2 6 7 0 .1 2 5 3

11 .00 - 0 .0 3 4 6 - 0 .0 3 4 9 0 .0 9 2 0 0 .0 9 0 4

12 .0 0 - 0 .0 2 1 3 - 0 . 0 2 1 4 0 .0 6 5 7 0 .0 6 4 2

13 .0 0 -0 .0 1 3 6 - 0 .0 1 3 0 0 .0 4 6 3 0 .0 4 4 9

14 .0 0 - 0 .0 0 7 9 - 0 .0 0 7 7 0 .0 3 2 3 0 .0311

15 .00 -0 .0 0 5 1 - 0 .0 0 4 6 0 .0 2 2 3 0 .0 2 1 3

1 6 .0 0 -0 .0 0 2 8 - 0 .0 0 2 7 0 .0 1 5 2 0 .0 1 4 5

1 7 .0 0 -0 .0 0 1 8 - 0 .0 0 1 6 0 .0 1 0 4 0 .0 0 9 7

1 8 .0 0 -0 .0 0 1 0 - 0 .0 0 0 9 0 .0 0 7 0 0 .0 0 6 5

1 9 .0 0 -0 .0 0 0 6 - 0 .0 0 0 5 0 .0 0 4 8 0 .0 0 4 3

2 0 .0 0 -0 .0 0 0 3 - 0 .0 0 0 3 0 .0 0 3 2 0 .0 0 2 2

2 1 .0 0 - 0 .0 0 0 2 - 0 .0 0 0 2 0 .0 0 2 2 0 .0 0 1 9

2 2 .0 0 -0 .0 0 0 1 - 0 .0 0 0 1 0 .0 0 1 6 0 .0 0 1 2



CHAPTER V

THE SECULAR EQ U A TIO N

Using the set o f Bloch t ig h t-b in d in g  functions b ^ j(  k , r ) ,  b2g( k , r ) ,  

^2p ( ^ '  r )/  l>2p ( k , r ) ,  b2p ( k , r ) d esc r ibed  in c h a p te r  IV, th e  c o n d u c tio n  

bond w ove function  for a n y  poin t in th e  Brillouin z o n e  co n  be  approx im ated  by

\  ("k * ) = a  ;̂ '’ ( r ) b , j ( k , T ) + a j 2 ‘ ( t ) b 2 j i r ,  ( f , T )

+ Oj2Py(k)b2 ( k , ’r)+ax^Pz(k)b2p^(k,T) (56)

w here  k des ignates  a p a r t ic u la r  i r reduc ib le  rep resen ta tion  o f  the  t ran s la t io n  group 

and  w here  X designates  th e  transform ation properties  o f  th e  w av e  function  under 

th e  o p era t io n s  of th e  g roup  o f  th e  w ave  v e c to r .  Using th e  one e lec tro n  H am ilton ian ,  

H, S chrod inger 's  equa tion  can  b e  w rit ten  as

CH- E^( i T) ]  ( t , T )  = 0.  (57)

M u ltip ly in g  this expression on th e  left by b g * (  k , r ) an d  in teg ra tin g  o v er  r yields 

th e  f ive  equa tions

[ H ^ ^ g  ( ^ ) - E x  °  (58)

w here  a  and  B tak e  on th e  va lues  Is, 2s ,  2 p ^ ,  2p y , 2 p ^ ,  and  w here

('^1 = / b „ * ( t  * ) H b g ( k , O d  

40

T
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= a , 6  ( " k )  b j  (Tc , 1  ) d ,  . (59)

In o rd e r  for these  f ive equa tions  to  h av e  a solution^ th e y  must possess a  red u n d an cy .  

This redundancy  among th e  f ive  equa tions  leads to  th e  s e c u la r  eq ua tion

g ( f ) |  = 0 (60) '

For e a c h  v a lu e  o f  k ,  th e  so lu t ion  of this eq u a tio n  will y ie ld  five a llow ed  values 

for th e  ene rgy  .( k ) w here  th e  roots a re  a r ran g e d  in o rde r  o f  ascending  m agnitude

For high symmetry values of k ,  some of the  E k ) wi l l  be  d e g e n e ra te .  If th e  Is 

c o re  e lec tro n s  ore  assumed to  e x p e r ie n c e  th e  ;ame p o ten t ia l  fie ld  as the e lec trons  

of th e  co n d u c tio n  b an d ,  th e  lowest roo t,  E k ) ,  o f  th e  se t  E ^ , ( k ) wi l l  co rres­

pond to  th e  t ig h t ly  bound Is "band"  an d  th e  corresponding wove function  will be 

pr im ari ly  b^^( k , r ) .  The next h igher  roo t,  ^ ) /  wi l l  correspond to  th e  c o n d u c ­

tion  bond and th e  corresponding  w ave  function  is assumed to  be prim arily  of 

bg^( k ,  r ) ,  b2p( k , r ) ,  and  b^g( k , r ) c h a ra c te r .  The rem aining roots co r res ­

pond to  h igher energy  bonds of th e  c r y s ta l . Due to  th e  small number of basis 

functions used in this c a lc u l a t io n ,  these  h igher roots c a n  b e  e x p e c ted  to y ie ld  

o n ly  q u a l i t a t iv e  results a t  b e s t .

In o rder to  de te rm ine  the  roots of the  secu la r  e q u a t io n ,  one must first

'*■ -y
d e te rm in e  the matrix e lem ents  Hg, g ( k ) an d  S ^ g ( k ) .  Using the  re la t ion

b j . ( k ’ , 0 = [ N n j  ( k )  ] - ' / 2  I  e ik  • Rv ♦j, ( r * - R ^ ) ,  (62)

V

p ( k ) c a n  be w ri t ten  as

N v '  V
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For e a c h  v a lu e  of v ' ,  the  summation over v yields the  same resu lt .  S ince  th e  

number of l a t t ic e  sites in the  crysta l is represented  s c h e m a t ic a l ly  by N /  the  ma­

tr ix  e lem e n t  reduces to

^  *(OH ( T - \ ) d x

= [Ga(k)Og ( k )] e'*' ((3 I H I (R*„)> . <*3)
V

A simi lar reduction  for S ( k ) yields

=  “ j  ( i T ) r ' / ^  L e " '  ■ '* v < f ^  ( 0 ) 1  ) > .

Thus e a c h  m atrix  e lem ent is red u ced  to  a sum over th e  crysta l la t t ic e  of multi­

c e n te r  in teg ra ls .  The term m u l t i - c e n te r  arises from th e  fa c t  th a t  the in tegrand  c o n ­

sists o f the  product of an  o rb i ta l  c e n te re d  abou t the  o r ig in ,  a func tion  ce n te re d  ab o u t  
-> •

th e  l a t t ic e  s i te  a n d ,  p e rh ap s ,  some th ird  function  ce n te re d  abou t a th ird  la t t ic e
-V

s ite  R ^ i . Using the expression

H = - I  + V ' ( T )  + V , (65)

th e  basic  m u l t i -c e n te r  in tegrals  becom e

< ♦  J O )  I ( R ^ ) > =  ( O  ( r - R ^ ) d t  ,

< *  . ( 0 )  I - j ’  ^  I ( R J >  = A ( 0 ( - 7 ’ X  ( i* -R  ) d  T, 

< *  J O )  I V  I ( R ^ ) >  = /  ♦„  ( 3 ) V ' (  ^  * g ( T - i l )  d T .

(66)

These a r e  c a l le d  the  in tegra ls  o f  o v e r la p ,  k ine t ic  e n e rg y ,  and po ten tia l  energy

re s p e c t iv e ly  and a re  discussed in d e ta i l  in la te r  c h a p te r s .

An important fe a tu re  o f  this reduction  of matrix elem ents  is th a t  these
-►

basic tw o -c e n te r  in tegrals  o re  in d ep en d en t  of th e  c h o ic e  of k and  h en ce  need  to
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be c a lc u la te d  only  o n ce  for e a c h  c r y s ta l . A fte r  a ll  th e  necessary  m u l t i -c e n te r  in te ­

gra ls  h ave  been  c a lc u l a t e d ,  the m atrix  elem ents o f  th e  sec u la r  equation  assoc ia ted  

w ith  a n y  g iven  point in th e  Brillouin zone  can  be d e te rm in ed  by  m erely  performing 

th e  ap p ro p r ia te  sums over the  crysta l l a t t i c e .  Thus th e  en e rg ies  and wave functions 

a sso c ia ted  with any  g iven  point in the  Brillouin z o n e  c a n  be  qu ick ly  and ea s i ly  d e ­

te rm in ed .  The method used in c a lc u la t in g  these  m u l t i - c e n te r  integrals  is discussed 

in d e ta i l  in c h a p te r  V I .

It is in s truc tive  to  in v es t ig a te  th e  co n v e rg e n c e  of the summation o v er  

th e  crysta l l a t t ic e  s i te  v in Eqs. (63) and  (64) for th is  is th e  point a t  w hich th e  

custom ary  n ea res t-n e ig h b o r  approxim ation  is in t ro d u ced .  For the matrix e lem ent

-*• 2 u
V 'o _  o , with k = -----  ( 0 . 8 5 , 0 , 0 ) ,  th e  summation over v  has been  trunca tedZPx,ZS OQ

a t  various d is tances from th e  o rig in  corresponding to  th e  inclusion of more and  more 

s i t e s .  Values of this t ru n ca ted  sum are  shown in T ab le  5 .  As can  be see n ,  the 

summation does not begin  to  ap proach  co n v e rg en ce  until a ll sets o f  eq u iv a len t  atoms 

up  to  th e  25th nearest neighbor hove been in c lu d e d .  Tab le  5  also shows th a t  th e re  

is a c e r ta in  loss of s ig n if ican t  figures in going from th e  basic  in tegrals  to  the  ma­

tr ix  e lem en ts .  This d if f icu l ty  was first po inted out by Parm enter,  but in this 

c a s e  th e  c a n c e l la t io n  is not serious and appears  to becom e s ign if ican t  only for 

th e  h igher energy  bands .
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Table 5

_ _  -FXf
Last S e t  of  Nearest  
N eighbors  included 
in Sum

N um ber of 
E quivalen t 
Atoms in Set

D istance 
from O rig in

T runcated
sum°

V '2 p ^ ,2 s

0 1 0 .0 0 0 0 .0 0 0 0

1 8 5 .7 5 9 0 .8 6 3 2

2 6 6 .6 5 0 0 .1 6 8 1

3 12 9 .4 0 4 - 1 .3 5 7 2

4 24 1 1 .0 2 8 0 .8 6 2 4

5 8 11 .5 1 8 0 .0581

6 6 1 3 .3 0 0 - 0 .1 8 7 7

7 24 14 .4 9 3 0 .8531

8 24 1 4 .8 7 0 0 .0 9 3 5

9 24 1 6 .2 8 9 - 0 .4 6 7 8

10 24 1 7 .2 7 7 - 0 .2 3 2 5

11 8 1 7 .2 7 7 - 0 .0 7 4 6

12 12 1 8 .8 0 9 - 0 .1 7 9 9

13 48 19.671 0 .8531

14 24 1 9 .9 5 0 - 0 .0 7 0 6

15 6 19 .9 5 0 - 0 . 0 7 8 4

16 24 2 1 .0 2 9 - 0 .1 1 4 9

17 24 2 1 .8 0 3 - 0 .0 4 4 2
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Num ber o f  
Equivalen t 
Atoms in Set

D istance 
from O rig in

T runcated
sum°

V '2 p ^ ,2 s

18 24 2 2 .0 5 5 -0 .0 7 8 1

19 8 2 3 .0 3 6 - 0 . 0 9 4 4

20 2 4 2 3 .7 4 5 -0 .0 7 1 1

21 24 2 3 .7 4 5 - 0 .0 7 1 7

22 24 2 3 .9 7 7 - 0 .0 8 7 5

23 48 2 4 .8 8 2 - 0 .1 1 4 4

24 24 2 5 .5 4 0 - 0 .1 0 0 6

25 48 2 5 .5 4 0 - 0 .0 9 4 4

26 6 2 6 .6 0 0 - 0 .0 9 3 3

27 24 2 7 .2 1 6 - 0 .0 9 0 3

28 24 2 7 .4 1 9 - 0 .0 9 5 7

29 24 2 7 .4 1 9 - 0 .0 9 3 9

30 12 2 8 .2 1 3 - 0 .0 9 4 7

31 24 2 8 .2 1 3 - 0 .0 9 4 1

° S in c e  V ‘2p 2s °  pare im aginary  num ber, th e  va lues  listed are ' ' ' 2 P „ 2 / -



CHAPTER VI 

CALCULATION O F  MULTICENTER INTEGRALS

As shown in th e  previous c h a p te r ,  the t i g h t - b in d i n g  matr ix  e lements can 

be  expressed in terms o f  a  number of m u l t i cen te r  in tegra ls  o f  o v e r l a p ,  k inet ic  energy 

and po tent ia l  e n e rg y .  The o v e r la p  an d  k inet i c  ene rg y  in tegra ls  a r e  a common o cc u r ­

r e nce  in m olecular  work and many highly ef f i c i en t  methods hove be en  deve lo pe d  to 

hand le  these  in tegra ls .  The same ,  howe ve r ,  c a n n o t  be  sa id  for the  mul t i ­

c e n te r  integra ls  of  poten t i a l  e n e r g y .  Indeed,  it is the  in t r ac ta b i l i t y  of  these  p o t en ­

t ial  integra ls  which has he re to fo re  imposed such dras tic  approxima t ions  in app ly ing 

th e  method o f  t i g h t - b in d i n g .  The usual t ech n iq u e  used in e v a lu a t in g  these  po ten ­

t ial  integra ls  is to  express th e  po tent ia l  w i th in  ea c h  ce l l  as T / ' ( ' r  -  R y ) . Each term,  

' I f  ( r -  Rj,),  reproduces t h e  pot en t i a l  w i th in  the  uni t  c e l l  R^ and  is zero  e l s e ­

w h e r e .  The to ta l  pot ent ia l  ca n  th en  be wri t ten  as

V ( r ^  = Z  ' l / ( r - R  ) (67)

R v
and e a c h  potent ia l  integral  becomes a Sum ove r  the  crys ta l  l a t t i c e  of t h r e e - c e n t e r  

in t eg ra ls .  The most common appr ox imat ion  ment ioned  a b o v e  is to  assume that  all 

po ten t i a l  integra ls  in wh ich  the  two orbi tals ar e  sep a ra t ed  b y  more  than a  fu nda ­

mental  l a t t i c e  v ec to r ,  ^ j ,  a r e  n eg l ig ib le  and  to  fur ther assume in c a lc u l a t in g  these

46
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integrals tha t  th e  only  t h r e e - c e n t e r  integra ls  wh ich  need to be considered are

those in which th e  th ird c e n te r  coinc ides  wi th  o ne  o f  the orbi tal  si tes or lies in

an  a d j a c e n t  c e l l .  This is c a l l e d  th e  neares t  ne ighbor appro x imat ion .  For most

crys ta ls ,  this appr ox im a t ion  is so drastic th a t  t h e  results,  a t  best ,  a r e  only  q u a l i -  

6
t a t i v e .  In order  to  ovo id  such approximat ions  in the  present work,  a new m e­

thod of  performing these  potent ia l  integrals  was de v i sed .  This new method is

19based on the  t e c h n i q u e  o f  gaussian t ransformat ion and proved to  be  so e f f i ­

c i en t  tha t  none of the  a b o v e  ment ioned approximat ions  was necessary .  The for­

mulat ion of  these  p o ten t i a l  en e rg y ,  o v e r la p ,  and kinet ic  ene rgy  in tegra ls  is 

presented be low.

A .  Potent ial  Energy Integra ls .

In order  to obt a i n  expressions for the  potent ia l  integra ls

< « a ( A )  I V ' l  * p ( B ) >  = V  ( 1  )* |(Tg) d t  , (68)

involving two unn orm al ized  S la t e r - ty p e  orbi ta ls  and c e n te r e d  a t  l a t t i c e  

sites A ,  and"ê re s p ec t iv e ly ,  it is conve n ie n t  to e m p l o y a  Fourier series expansion 

for V ' (  r ) as g iven  in E q . (15),  i . e .

V ( T )  = 5  V ' ^ ^ cosK^-T , (69)

where

-* ~rrc = r -  C

is a posi tion vec to r  o r i g ina ted  a t  some l a t t i c e  s i te  C .  Using this Fourier expans ion,  

the  potent ia l  ene rg y  in tegra l  becomes

< Y j ( A )  I V  | * p ( B ) >  = I  V ^ < v ? ^ ( A ) [ c o s K , - t j ^ p ^ ( B ) > ,  (70)
K, . V
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where

<Ï®(A)|cosKv"T̂ I <f>|(B)> cosK '̂l  ̂ dt , (71)

and where

A = [A^, Ay, A^] ,

B .  [B^, B^, B, ]  ,

t  = K '  S '  ]  '

*  = [x , y , z ]  (72)

S  = * - Â .

S  '  '

As will be shown, all necessary potential, overlap, and kinetic energy integrals 

can be obtained by performing the appropriate differentiations and summations of the 

single integral

<^^J(A)|cosK̂ 'T I = J e  cosK̂ '%. e ‘*2'‘B dt . (73)

In order to obtain a more manageable expression for this integral, first express the 

unnormalized Slater Is orbitals e Î'̂ A and e *2^8 in joplace transforms

e -l^ A  .  J  ^ ^ -3 /2 ^ - . / /* ,  ,

0 (74)

, - “2'B .  ?  -3/2 ,-= 2^ /*2  /=2'S^ j  ,
2 v ^  J 2 2

0

The integral ^Y^^(A) (cos^y'^ |  ̂^^(B)  ̂ then becomes

- J ^ |( s ^ S 2 )  e x p f - [ - ^  + - ^ ]  /4 } { J e " ' l ’'A e"'2''B cosK :̂  ̂ df^ds^dsg. 

° (75)
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The spaHal  integra l
2 2

J ' e ” ^l'^A e cos d t . (76)

ap p e a r in g  in Eq. (75) ca n now be performed by using the fa c t  th a t  t h e  product  of  two

-h ■*>'
gaussions c e n te r e d  about  poin+s A an d  B re spec t ive ly  is propor t ional  to  a  thi rd

gauss ian  c e n t e r e d  abou t  a  point  D a l ong  the  l ine co n n e c t in g  A to B, i . e .

2 2  2 2
e x p ( - S i r A  ) e x p ( - s ^ r g  ) = e x p f  - [ s ^ S g / f s ^  ^ S g ) ]  AB } ex p {  - [ s ^  + )

(77)

w here

A B - ' =  IB .  A | "  ,

=  I r -  D I 2 ,

D = [ D ,  , D y ,  D , ]  ,

D. = + ^ 2 ^ i  i = X, y ,  z .
S ] + S 2

Using this expression for the  product  o f  two gauss ions,  and  rewri t ing cos • r^ os

cos K v  ' = COS K V ■ (r^-Q + r ^ ) ,  (78)

—>• ->■ ->■
=  COS K V * c o s K v  " "  s i n l (  ^  s i n K ^  " t q  ,

the  spat ia l  integra l  becomes

s inKy ' r ^  d x }  .

The two in tegra ls  in the  a b o v e  express ion ore  eas i ly  e v a l u a t e d ,  y ie ld ing

J ' e  ^^l'*'^2)''[) cos K r ^  dx  = [ir / ( s ^ + S g ) ]^ ^ ^  exp{ -  [ K ^ ^ / ( s ^ + S 2 ) ] / 4 }

s i „ K „  - T g d T  .  0 .
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Using these  results^ the  integra l  of Eq. (76) becomes 

2 . 2^ 2J'e  ̂ e 2̂*̂ B cos  K ^ " r ^ d x =  Cir/fs^+Sg)] exp {- [s^SjAs ^+S2 ) ]  }̂
X exp  { -  C KyV(s^+S2^ ] / 4  } cos K y  “ r ,CD

subst i tut ing this result into Eq. (75);  the expression for ^  I cosK^ "r^ ( # ^ ^ ( B ) ^

becomes

o  0- n  _ 3 / 2  - 3 / 2  . 2 2  2
 4   \ (S]S2) exp { - [ a   ̂ / s ^  +a ^  /Sg + K ^  /(s^+Sg) ] / 4 }

0

X exp { -  [s^Sg/(s.j-tSg)] AB } cosKy ° r ^ ^  ds^ ds2 . (79)

This integra l  ca n  be s impl i f ied  fur ther by performing th e  c h a n g e  o f  var iables

u = s I /  (s^ + S2) ,
(80)

z  = s  ̂ + S2 . 

The J a c o b ia n  for this t ransformat ion is

3(s i ,S2.) | _
= z

a( u , z )

and the  integral  <^Y^j(A) |cosK  ^ | * (B)Z> becomes

r y  r^D f  ,-7 /2  e -9/'*" =z , ,
'  i [u(,_u)]V2 J (81)dz

where

f = u ( l - u ) A B ^  ,

9 = a   ̂ / u  + a 2^ / (  *“ ^) + ^  ^ ,

- »  ±  -V

^CD = = 'CB -  """AB-
23The integra l  over  z  c a n  be  performed,  and the  result ing  expression for
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—   ̂ (A) J c o s K ^ - T  I f  ( B ) >

is 1

2 ir of̂  of̂  AB~^ j  f [ 3 (fg )  ^  i-3(tg) +{fg) ^  ] e cosKj^ ° du , (82)

0
Thus the  orig inal  t h r e e - c e n t e r ,  th ree -d imension al  integral  over  a l l  spac e  is reduced 

to a one-d imensionol  integral  over f in i te  limits of a well  behaved  i n t e g r a n d . This 

remaining integral  is ev a lu a t e d  by numerica l  q u a d r a t u r e . Using th e  abov e expression 

f o r ( A )  I cosK^ ° (B)]^ th e  corresponding potent ia l  integral

^ ^ I s  V' j  ̂ ( B ) ^ i s  eas i ly  de termined by means of  Eq . (70) .  Expressions 

for the  o ther  potential  integrals ca n  be o b ta ined  from Eq. (82) by performing the  

appropr i a te  par tial  d i f fe ren t i a t ions ,  v i z .

< 3 r j ]  (A) I cos K„ - T J  » ( B) >  = -  < r ( A )  I cosK.,  ■% 1 1 ( B ) > ,  

< f 2 p ) ( À ) | c o s i < , - r j » , ; { ! ) > =  ( ^ ^ ) < * , [ M i c o s K . - T  i { m > ,

< ^ 2  ̂ (A)I c o s V  I <p '  ( B ) >  = -  ^  ' (A)  I co sK ^  "T 14> ' ( B ) >  , (83)
c zs 3^ ^  ^  zs c is

" ^ ^ 2 p  (A)f cosK) ,"T I -  '

< Ï 2 p ) ( A ) ) c o s i < / r ^ , U j ^ ) ( B ) > =  ^ X ) | cosK „ - T J 4 . , ; ( B ) >  ,

< * 2 p ) ( A ) | o o s L  T I = -  | _  ( j L  ^ ) < , j ^ % | c o s K „ - r j  * , [ ( B ) > ,

S ^  g —̂
where ^^(A)  and «^«(B) are  th e  unnormal ized  S la t e r - t y p e  orbi tals

= . - ' ' / A * , ; ( ? )  =

y
2s

S
Ÿ .  ( A )  

^ P x

= x ^ e " " ' ' A

e t c . c e n te r ed  about  points A ond B re spect ively  . In g e n e r a l ,  the  integrals  of
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”> -y
c o s K j , ‘ r .  may be  wri t ten  in the form

^  ^  ^  I 7  - ( 9 - n ) / 2
O a ( A ) |  cosK j^ - r^  U 1 ( B ) >  = 27i-^p. J ^ i ( u ) C r  h-, 3 (84)

- Æ  ^  ! 0 n=0
X e f   ̂ c o s [  ( l - u ) K y ^ g ]  + g s i n [ ( l - u ) ^ i , - ' ^ ^ } d u  ,

where  the  summation over  i may include o n e ,  two,  t h r e e ,  or four terms d e p e n d -

S g
ing on the orbi tals and <p^. The coef f ic ien ts  for E q . (84) corresponding to  the

—y ->
various integra ls  of cosK; ,  ° r ^  a r e  g iven  in Tab le  6 .  From these  in teg ra ls ,  al l  the 

necessary potent ia l  integrals  c a n  be  const ruc ted  by means of Eq. (70).

B. O v e r l a p  in tegra ls .

The ov e r la p  integra ls  (A) | 9 ^ ( B ) ^  of two unnormal ized S l a t e r -

type  orbi ta ls  con be o b ta ined  from the corresponding integra ls

< ^ J ( A ) | c o s K y 7  f , ^ p ( B ) >

by merely set t ing  Ky equal  to  z e r o .  The result ing in tegra ls  c a n  be  expressed as 
-*. ■ 1 7  - ( 9 - n ) / 2

< ' ( > ) U y B ) > =  (fG) 1 »  du,
i 0 n=0 '

whe re  (85)

2 2
G  = a.| /  u + /  ( l - u ) .

Table  7 lists all  the coe ff ic ien ts  for the  var ious ov e r la p  in tegra ls .

C .  Kinet ic Energy Integra ls .

In order to ob ta i n  simple expressions for the k inet ic  energy in te­

grals <^llfg(A) I -  ^  7  I (t> ^(B)%>, examine the  f a c to r  in the  in tegrand

2 2 2 
p ô ^ )  = ) (86)

d x  d y  9 Z

where

/B = y -
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The l ap lac ia n  is invar ia nt  under  t rans la t ion of  the  c o o r d in a t e  system and h e n c e ,

2 2 2 
4>p(rg) = + i ^  ) </>p^Xg,yB,Zg). (87)

3 x g  3 y g  5 z g  

Due to the  symmetrical  re la t ionsh ip  of Xg and in 4)p(xg,yg,Zg )  on e  obtains

the re la t ion

S / f e )   ̂  ̂  (rg) (88)
9Bx ^  ^  ^x ^  ^B

and s imi lar  re la t ions  for y a nd  z . Hence ,

9   ̂ ■l'p(Tj) , (89)

where

Using the  result  of Eq. (89),  it is seen th at  each  k ine t i c  en e rg y  integral  c a n  be

1 2
ob ta in ed  by app ly ing  the  op er a tor  -  — V g  lo  the  correspond ing  over la p  in te­

g r a l ,  i , e .

< ï à ( À )  I -  J  ' » ^ ( B ) > =  - 1  v / < r J ( A ) l  (90)

The k inet i c  en e rg y  in tegra ls  which result from performing these  d i f ferent ia t ions  

can be expressed in the  form

_  , 2 r- 1 7 -(7-n)/2 -J G
< ' r > ) l - i i r  l * 8 ( B ) >  = 9 r I » ,  J n ( u ) f  r  .  ( fG)  ] «  du

^ ^ i 0 n=0 '
(91)

s s
and th e  coe ff ic ien ts  correspond ing  to the d if ferent ch o ice s  for î ^ a n d  (f> ^  

ore g iven  in Table  8 .

In orde-" to dete rmine the a c c u r a c y  an d  c o n v e r g e n c e  of these  express­

ions,  a number o f  s impl i f ied  test  integrals  were performed a n d  the  answers were



5 4

18compared wi th Kotonï’s Tables .  T h e  results of these  test  integra ls  is g iven  in 

the  a p p e n d ix .  These results show th at  both  co nve rg ence  and a c c u r a c y  a r e  ex­

c e l l e n t .



Table 6
C o eff ic ien ts  for < f  | cosK^ (f ^(B)>

i ^i Y;(u) ^ , 0 ^ i , l / ' i , 2 A , 4 A ,  5 ^ i , 6 A , 7 ^ i , 2

Is Is 1 dgAB ^ f 0 0 0 0 3 3 1 0 1 0

2s Is 1 f ^ / u 0 0 15 15 6 1 0 0 1 0

2 f 0 0 0 0 3 3 1 0 1 0

2Px Is 1 - ' "1 ' « 2 ( V x Â B ^ f2 0 0 15 15 6 1 0 0 0 1

2 " r z Â B Â B ^ f V o 0 0 0 0 3 3 1 0 1 0

2s 2s 1 f2 105 105 45 10 1 0 0 0 1 0

2 f2 0 0 15 15 6 1 0 0 1 0

3 -AB ^ f 0 0 0 0 12 12 5 1 1 0

2Px 2s 1 -  «1 f ^ X W 105 105 45 10 1 0 0 0 0 1

2
Z _

f2 0 0 15 15 6 1 0 0 1 0

3 f2 0 0 15 15 6 1 0 0 0 1

4 -  d]AB AB
' X f ^ / u 0 0 0 0 3 3 1 0 1 0
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Table 7
C o eff ic ien ts  for < y^iA)( 9) (B)>

y ' 1 h;(u) , 0  ^ i ,  1 ^1 .2 ^ 1 , 3 ^ 1 ,4 ^ , 5 ^ , 6 A

u Is 1 -T7?42AB f 0 0 0 0 3 3 1 0

2s Is 1
2 ^  

CÎ  a ^A b f V u 0 0 15 15 6 1 0 0

2
— 3 

-  dgAB'^ f 0 0 0 0 3 3 1 0

2Px Is 1 <  a_AB AB 1 2 X f2 / u 0 0 0 0 3 3 1 0

2s 2s 1 f2 105 105 45 10 1 0 0 0

2 -ÀB^ f 0 0 0 0 12 12 5 1

2Px 2s 1 «(, qfg^AB AB1 2 X
f2 0 0 15 15 6 1 0 0

2 -  oi-i AB ÂB' X f ^ u 0 0 0 0 3 3 1 0

2Px 2Px 1
— 3

f2 0 0 15 15 6 1 0 0

2 -a) ,  d-AB AB
1 2 X

f2 0 0 0 0 3 3 1 0

2Px 1 f2 0 0 0 0 3 3 1 0

1.7



Table 8^ ^
C o eff ic ien ts  for <y ^(A)( -  — 7  | ^^(B)>

i 0).I ^;(u) < ^ i , 0 ^ i , 2 / ^ i , 3 ^ i , - ^ : / ' i , 5 / " : .6 / ° i , 7

I s I s 1 f 0 0 0 0 3 3 -1 0

2 s I s 1
2  —

f ^ /u 0 b 9 9 2 -1 0 0

2 - « 2Â B f 0 0 0 0 3 3 -1 0

2Px I s 1 f V u 0 0 0 0 5 5 -1 0

2 s 2 s 1 f ' 4 5 45 1 5 0 - 1 0 0 0

2 - Â B f 0 0 0 0 6 6 3 -1

2Px
2 s 1 f 2 0 0 1 5 1 5 4 -1 0 0

2 -  ««^ÂByÂB" f ^ /u 0 0 0 0 5 5 -1 0

2Px 2Px 1 o(^o'2ÂB f 2 0 0 1 5 1 5 4 -1 0 0

2
__2 __

-  of̂  cT2AByAB f 2 0 0 0 0 7 7 -1 0

2 p
X

1 -  «̂1 <=«2AB^A^/AB■ f 2 0 0 0 0 7 7 -1 0

Ol
00



CHAPTER VI!

RESULTS A N D  C O N C L U S IO N S

The ca lc u la t io ns  of the  co n d u c t io n  band of li thium were  performed for 

the  two ch o ice s  of  the  fundamental  l a t t i c e  cons tan t  a ^  = 6 . 6 5  and 6 . 5 1 8 3  a u .  In 

both  ca ses ,  al l  summations involved in ca l c u l a t i n g  the  matrix e lements were  

ca rr ied  to c o n v e r g e n c e .

For Cq = 6 . 6 5  a u ,  the  co n d u c t io n  bond was c a l c u l a t e d  a lon g th e  three  

major lines of symmetry [ 100] , [ 1 1 0 ] ,  [111] and  along the face  d iagonal  G  given 

by = 0 ,  -t ky = 2 rr /aQ. The results o f  these  ca lc u la t io ns  ore  g iven  in Table

9 .  Where  a v a i l a b l e ,  the  results of  Ham's c a lc u la t io ns  by th e  method of G re en 's  

Funct ion ore presented for compar ison.  As con be seen,  the  agr eemen t  be tw een  

these  c a l c u l a t io n s  is qu i t e  good .  To e x h ib i t  the  spher ical  na ture  o f  the  c o n d u c -  

tion band around the  point  k = 0 ,  t h e  t h r e e  major lines of symmetry a r e  p lo t ted  

together  In F i g . (2).

For oq = 6 .5 1 8 3  a u ,  the co n d u c t io n  bond was c a l c u l a t e d  a long  the  

symmetry lines [ 1 0 0 ] , [ 1 1 0 ] ,  [ 1 1 1 ] ,  [ 2 2 1 ] ,  [ 3 1 0 ] ,  [ 3 1 1 ]  and a long the 

two face  dSogonals G  and D given by k^ = 0 ,  k^ + ky = 2 jt/ oq , and by ky = k^ =

59
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-n/oQ, I I< Tr/og r e spec t ive ly .  The results of these  ca lc u la t io n s  a r e  g iven in 

Table  10. The results of ca lc u la t io ns  by Schlosser and Marcus and by Brown and 

KfumhansI using the methods o f  composi te  waves  and modif ied  p l an e  waves  re spec­

t ive ly  ar e  presented in Table 10 for compar ison wi th the  results of t i g h t - b in d in g  

and  ag a in  the  agreemen t  is seen to be qu i t e  good .

in rhe  ca lcul a t ions  of Schlosser and Marcus and of Brown an d  Krurn- 

hansl,  V was t aken  to be - 0 . 3 3 1 4  ou whereas the  V used in th e  t ig h t - b in d in g  

c a l c u l a t io n  was - 0 . 3 2 4 8  au for both a g  = 6 . 6 5  and  6 . 5 1 8 3  ou . This d i f fe rence  

in th e  c h o ic e  of Vdoes  not ch a n g e  the  poten t i a l  wi th in  the  inscr ibed spheres 

but results in a  h igher  barr ier  be tween  the  inscribed spheres in the  t i gh t - b in d ing  

c a l c u l a t i o n . The potent ia l  barr ier  be tween  the  spheres is 0 . 0 0 6 6  au higher  in 

th e  t ig h t - b in d in g  ca lc u l a t io n  than it is in th e  ca lc u l a t io n s  of com pos i t e  waves 

and modified p lane  w aves .  Thus if Hg is the  o n e - e l e c t r o n  Hamil tonian used in 

the  present  t i gh t - b in d ing  c a lc u l a t io n  and if H is th e  Hamil tonian used by Schlos­

ser and Marcus  and  by Brown a nd  KrumhansI,  then

H = Hg + H' , (92)

where  H' is equal  to  ze ro  wi thin t h e  inscr ibed spheres and  equa l  t o  - 0 . 0 0 6 6  au 

bet ween  th e  inscribed spheres .  Using th e  expression o f  Eq. (92),  a rough pe r­

tu rb a t io n - l i k e  c a lc u l a t io n  ca n  be  performed to est imate  th e  ef fec t  th a t  this 

d i f fe renc e  in potent ia l  has on th e  ene rgy  band c a l c u l a t i o n s .  If t h e  ene rg y 

associa ted  wi th Hg is des ignated as Eg(K) and  that  assoc ia ted  wi th H is desig* 

na ted  as E(K), then to first order

E(k) = Eg(iO + E'(t) , (93)
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where

pi/n - / y*(k/ I- ) H'f (t ,~r ) dr
J y *(t, r ) Y ( k , r ) d %

Using the  fac t  th a t  H' is ze ro  w i th in  t h e  inscr ibed spheres ,  the  express ion for E ' (k )

becomes

E = w  = H' f  y * (k  ,T) Y ( t  , ^ ) d  t / j’y * ( k  , T ) y  ( k ^ ,  T)  d T (94)

, An Q
where

J  y*( k , r ) y  ( k , r ) d x .

“> -y ^ —V -y.
is the  in tegra l  o f  y*( k , r ) y  ( k , r ) ove r  th e  W ig n er -S e i t z  ce l l  and where

y *( i< , r ) y ( k , r ) dx ,

is t h e  in tegra l  of  y*( k , r ) y  ( k , r )  ove r  th a t  region o f  th e  W ign e r -S e i t z  ce l l  

which is ex t e r io r  to the  inscr ibed s p h e r e .  For th e  lower por t ion of  th e  conduc t ion  

b an d ,  the  ch a rg e  densi ty  is roughly  co ns tan t  in space  and 

iAfi f  *( k , r ) y ( k , r ) dx AQ = 0 . 3 2 0 .  (95)

Using this expression in E q . (93) y ields

E= »  - 0 . 0 0 2 o u  = - 0 . 0 0 4  . (96)

Thus t h e  e f f e c t  o f  this d i f f e rence  in th e  c h o i c e  of V is n eg l ig ib le  and in fact  

Eqs . (93) and (96) show th a t  when this d i f f e re n c e  is a c c o u n t e d  for ,  t h e  agreement  

is a c t u a l l y  improved.

For points of high symmetry,  the  secula r  equa t ion  fac tor izes  into 

smal ler  blocks due  to  the  t ransformation requirements of  th e  group  of the  wave 

v e c to r .  For e x a m p l e ,  a t  the V point  only  the  mixing be tw een  Is an d 2s Bloch 

funct ions ne e d  b e  cons ider ed ,  wh ereas  a lo n g  th e  A line o f  [100]  symmetry,
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the  s ec u la r  equa t ion  is a  3x3 one wi th Is,- 2s ,  and 2p^ basis func t ions .  For on 

a rb i t ra ry  point  in the  k - s p a c e ,  the  com plet e  5x5 sec u la r  equa t ion  must be so lved .  

However ,  o n ce  al l  the  basic integra ls  have b ee n  e v a l u a t e d ,  the  ene rg y for any  

point  in t h e  Brillouin zo ne  c a n  be  ob t a in ed  as readi ly as th a t  for a  point  of high 

symmetry.

To exa mine th e  e f f ec t  o f  the  Is core  on th e  band s t ru cture ,  the

ene rg y  of the  ? point was c a l c u l a t e d  using two sepa ra te  approx ima t ions .  The

first of these  is to  co m p le te ly  ignore th e  Is Bloch function and gives  E = - 0 . 8 9 6

The second is to leave  out t h e  Is basis funct ion and o r t h o g o n a l i ze  th e  2s Bloch

sum to  the Is o n e ,  i . e .

hg; ( k = 0 ,  r ) = bg^ ( i( = 0 ,  ̂ )  + qb^^ ( k = 0 , r ) .  (97)

This gives  E = - 0 . 6 7 5  in very  c l o se  agreemen t  wi th - 0 . 6 7 2  ob ta ined  by

including the  Is funct ion .  Since  there  is no mixing a t  the  ^ point  be t ween  basis

funct ions of s and p symmetry,  the  w av e  funct ion a t  th e  T point  corresponding

to this s tag e  of approximat ion is s imply k = 0 ,  r ) .  To ca rry  this scheme

of  a ppr ox ima t ion outs ide the  T p o in t ,  one  finds tha t  the  k - d e p e n d e n c e  of the

Is-2s and 1s-2p mixing coe ff ic ient s  causes  cons ide rab le  com pl ica t ion  in the  com -

orth
putot ions .  In p l ace  of the  prope r ly  or thogonal i ze d  2s Bloch function bg^ , the

Bloch sum

b 2 , ' ( 7 , 7 ) = C N t t 2 ^ ( ? ) ]  1  [ ♦ j j C T - T j + q
V

was used whe re  q has the  same v a lu e  as th a t  appea r i ng  in Eq. (97).  The b2^' 

and the  th re e  bg^ functions then  form the basis of  a 4x4 sec u la r  equa t ion which 

yields an  a l t e r n a t iv e  set  of en e r g y  values  as shown in Table 1 1 .~ N e a r  th e  Y
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point  th e  dev ia t ions  of  this set  o f  en ergi es  from the  corresponding solutions of 

the  5x5 sec u la r  equa t ion  increase  wi th k s ince  b2j ‘ is not or thogonal  to  e x -  

ce p t  for k = 0 .  Al though one may ex p e c t  to ob ta in  bet t er  energy values  using 

the  properly  or thogonal  ized 2s Bloch funct ions ,  the  numerical  com puta t ion  is 

much simpler wi th b2j ’( k , r ) which proves to be  more useful from a pra ct ica l  

s t andpo in t .  As one approaches  the  edges  of the  Brillouin z o n e ,  the  bond func ­

tions become more p - l i k e  and b e t t e r  ag reement s  a r e  thus found between the  energy 

solut ions o f  th e  4x4 and  o f  th e  5x5 sec u la r  equa t ions .  Included in the  next  to  the  

last column o f  Table  11, ar e  the ene rg y  solutions o f  th e  4x4 secu la r  equa t ion  wi th 

b 2g in p l a c e  of b2g' ther eby n eg lec t in g  the  Is core  co m p le t e ly .  The results o f  

this drastic opproximation ar e  ra the r  poor ex c ep t  nea r  the  edge of the  Brillouin 

z o n e  whe re  th e  w a v e  functions hove primar i ly  p - c h a r a c t e r s .

To inves t igate  the  impor tance  of  th e  b 2p in determining th e  band 

s t ructure ,  the  2x2 secula r  equa t ion formed by  neg lec t ing the b2^ , b2p , b2p 

basis functions  was computed a t  var ious points in t h e  Brillouin z o n e .  The results 

of  these  c a lc u l a t io n s  a r e  g iven  in the  last column of Table 11. As would be e x ­

p e c t e d ,  these  results show that  the  b2^ domina te  in the  outer  regions of  the 

Brillouin z o n e  but  have l i t t le  e f f ec t  on th e  conduc t ion  bond in the  region o f  the  

T point .

These results ind ica te  th a t  the  t ig h t - b in d in g  method is a p p l i c a b le  

to  a much larger family of crystals th an  is cu r re n t ly  b e l i e v e d .  Indeed,  even when 

the  over la p  b e tw e en  neighboring a tomic  orbi ta ls  is ext remely  l arge ,  os is t^he case  

in l i thium,  t h e  method of t ig h t - b in d in g  c a n  still  be  ex p ec ted  to  y ie ld  a c c u ra t e
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energies  and  ex t r emely  simple wove func t ions .  Fur thermore ,  un l ike  some pure ly  m a­

th em at ica l  methods y th e  method of t i g h t - b in d in g  lends i tsel f ea s i ly  t o  physical  in t e r ­

p re ta t io n  and provides a  great  deal  of physical  insight into the problem o f  solids in 

g e n e r a ! .

The wave funct ion for k = 2ir / oq ( 1 , 0 , 0 ) ,  H j - p o i n t ,  is g iven in Fig.

(3) a lo n g  the  x axis and a long the  l ine x = y = z  for la t t ic e  cons tant  a g  = 6 . 5 1 8 3 a u . 

Fig.  (3) demonst ra tes  the strong an g u la r  d e p e n d e n c e  of  t h e  wave funct ion wh ich  is 

ch a ra c te r i s t i c  of  p-symmetry.

Due to the  lack of d i rec t  expe r im en ta l  measurements of  the  ene rg y  

band s t ructure  in the  region inves t iga ted ,  compar ison with exper iment  was not pos­

s ib l e .  In order  to  moke such compar isons ,  band  g a p ,  e t c . ,  the  h igher  en e rg y  bands 

would a lso  have to  be o b t a in ed .  As men t ioned  prev ious ly ,  inves t igat ion of the  

h igher  bands is not feas ib le  with such a  l imi ted number o f  basis func t ions .  The 

present  method of  c a lc u l a t io n  is,  a t  p re sen t ,  be ing ap p l i ed  to the group IV com­

pounds wi th a  larger  number of basis funct ions  and it is hoped that  more d i r e c t  com­

parison wi th expe r im en t  will  be possible.
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Table 9

Compar ison of  the  energies  (in Rydberg's) of the  cond uc t ion  band of l i thium c a l e u l a -  
ted  by the t i g h t - b in d in g  method and  by t h e  method o f  G r e e n ' s  Funct ions .  ( a ^ = 6 .6 5 a u )

Energies ^
? »    Tigh t-b ind ing  G r e e n ' s  Functions

[100]  A,
0 .0 0 0 0 - 0 . 6 7 4 - 0 . 6 8 1
0 .0 5 0 0 - 0 . 6 7 2
0 .1 0 0 0 - 0 . 6 6 6
0 .1 5 0 0 - 0 . 6 5 7
0 .2 0 0 0 - 0 . 6 4 5
0 .2 5 0 0 - 0 . 6 2 9 - 0 . 6 4 0
0 .3 0 0 0 - 0 . 6 1 0
0 .3 5 0 0 - 0 . 5 8 7
0 .4 0 0 0 - 0 . 5 6 2
0 .4 5 0 0 - 0 . 5 3 3
0 .5 0 0 0 - 0 . 5 0 0 - 0 . 5 1 2
0 .5 5 0 0 - 0 . 4 6 5
0 .6 0 0 0 - 0 . 4 2 6
0 .6 2 5 0 - 0 . 4 0 7 - 0 . 4 1 4
0 .6 5 0 0 - 0 . 3 8 4
0 .7 0 0 0 - 0 . 3 3 9
0 .7 5 0 0 - 0 . 2 9 0 - 0 . 2 9 4
0 .8 0 0 0 - 0 . 2 3 6
0 .8 5 0 0 - 0 . 1 7 8
0 .9 0 0 0 -0 .1 2 1
0 .9 5 0 0 - 0 . 0 8 0
1.0000 - 0 . 0 6 5 -0 .0 6 1

[110] X,
0 .1 0 0 0 - 0 . 6 5 9
0 .2 0 0 0 - 0 . 6 1 7
0 .2 5 0 0 - 0 . 5 8 7 - 0 . 5 9 8
0 .3 0 0 0 - 0 . 5 5 0
0 .3 7 5 0 - 0 . 3 9 5 - 0 . 4 9 7
0 .4 0 0 0 - 0 . 4 6 2
0 .5 0 0 0 - 0 . 3 9 9 -0 . 4 1 1

°S e e  r e fe re nce  9 .
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T T
Energies

Tigh t-b inding G r e e n ' s  Funct ions^

[111]  /1|
OJOOO - 0 . 6 5 2
0 . 1 2 5 0 - 0 . 6 4 1 - 0 . 6 5 1
0 , 2 0 0 0 - 0 . 5 9 0
0 . 2 5 0 0 - 0 . 5 4 5 - 0 . 5 5 6
0 . 3 0 0 0 - 0 . 4 9 0
0 . 3 1 2 5 - 0 . 4 7 8 - 0 . 4 8 6
0 . 3 7 5 0 - 0 . 3 9 5 - 0 . 4 0 0
0 . 4 0 0 0 - 0 . 3 5 5
0 . 5 0 0 0 - 0 . 1 9 0 - 0 . 1 9 1

Face Diagonal G
1 .0 0 0 - 0 . 0 6 5
0 . 9 0 0 - 0 . 1 3 7
0 . 8 0 0 - 0 . 2 5 2
0 . 7 0 0 - 0 . 3 3 4
0 . 6 0 0 - 0 . 3 8 3
0 . 5 0 0 - 0 . 4 1 1
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Table  10

Comparison o f  the  energies  (iin Rydberg's) of the co n d u c t io n  band of l i thium c a l -
c ü l a f e d  by the  t ig h t - b in d in g method and  by the methods of modified  p lane  waves
and the  method of composite waves (o ^= 6 .5183) •

°0k% Modif ied^ Composi te^ Tigh t-b ind in g
2 ir Plane Waves Waves 5x5 sec u la r  eq u a t i o n

[100] A1
0 . 0 0 - 0 . 6 8 3 - 0 . 6 8 3 - 0 . 6 7 2
0 . 0 5 - 0 . 6 7 0
0 . 1 5 - 0 . 6 5 6
0 . 2 0 - 0 . 6 5 2 - 0 . 6 5 6 - 0 . 6 4 3
0 . 2 5 - 0 . 6 2 7
0 . 3 5 - 0 . 5 8 4
0 . 4 5 - 0 . 5 2 7
0 . 5 0 - 0 . 4 9 5 - 0 . 5 1 0 - 0 . 4 9 5
0 . 5 5 - 0 . 4 5 8
0 . 6 5 - 0 . 3 7 5
0 . 7 5 - 0 . 2 7 8
0 . 8 0 - 0 . 2 3 3 - 0 . 2 2 3
0 . 8 5 - 0 . 1 6 4
0 . 9 0 - 0 . 1 1 9 - 0 . 1 0 6
0 . 9 5 - 0 . 0 6 1
0 . 9 6 - 0 . 0 6 1 - 0 . 0 5 5
1.00 - 0 . 0 4 6 - 0 . 0 4 4

[ l i o j l ,
0 . 0 5 - 0 . 6 6 8
0 . 1 0 - 0 . 6 6 9 - 0 . 6 5 7
0 . 1 5 - 0 . 6 3 9
0 . 2 5 - 0 . 5 8 3
0 . 3 0 - 0 . 5 6 2 - 0 . 5 4 5
0 . 3 5 - 0 . 5 0 3
0 . 4 5 - 0 . 4 1 4
0 . 5 0 - 0 . 4 1 0 - 0 . 3 9 3

[111 ]_A|
0 . 0 5 - 0 . 6 6 7
0 . 1 0 - 0 . 6 6 3 - 0 . 6 5 0

°S e e  r e fe ren ce  1 I . 

bSee  re fe ren ce  10.
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Modified^ 
Plane Waves

70

Composi te^
Waves

Ti gh t-bind ing  
5x5 sec u la r  equa t ion

0 . 1 5 - 0 . 6 2 3
0 . 2 0 - 0 , 5 9 0 - 0 . 5 8 7
0 . 2 5 - 0 . 5 4 0
0 . 3 0 - 0 . 5 0 0 - 0 . 4 8 4
0 . 3 5 - 0 . 4 2 0
0 . 4 0 - 0 . 3 3 6 - 0 . 3 5 8 - 0 . 3 4 6
0 . 4 5 - 0 . 2 6 5
0 . 5 0 - 0 . 1 7 5 - 0 . 1 8 4 - 0 . 1 7 7

[ 2 2 1 ]
0 . 2 0 - 0 . 6 2 0 - 0 . 6 0 7
0 . 3 5 - 0 . 4 9 6 - 0 . 4 8 2
0 . 5 0 - 0 . 3 5 3 - 0 . 3 4 0

[ 3 1 0 ]
0 . 3 0 0 - 0 . 6 1 5 - 0 . 6 0 0
0 . 5 2 5 - 0 . 4 7 4 - 0 . 4 5 8
0 . 7 5 0 - 0 . 2 9 4 - 0 . 2 8 8

[ 3 1 1 ]
0 . 3 0 0 - 0 . 6 0 8 - 0 . 5 9 3
0 . 5 2 5 - 0 . 4 5 3 - 0 . 4 3 9

Face Diagonal  G
1 .000 - 0 . 0 4 4
0 . 9 0 0 - 0 . 1 2 2
0 . 8 0 0 - 0 . 2 4 2
0 . 7 0 0 - 0 . 3 2 6
0 . 6 0 0 - 0 . 3 7 7
0 . 5 0 0 - 0 . 3 9 3

Face Diagonal  D
0 . 0 0 0 - 0 . 3 9 3
0.100 - 0 . 3 8 5
0 . 2 0 0 - 0 . 3 6 0
0 . 3 0 0 - 0 . 3 1 7
0 . 4 0 0 - 0 . 2 5 7
0 . 5 0 0 - 0 . 1 7 7
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T ab le  11

Effects of  various approximations  on the  st ructure of  t h e  co n d u c t io n  band of li thium 
for Oq = 6 . 5 1 8 3 .

OQkx
2 7T

Tight-binding 
5x5 secülor 
equa t ion

^ i r r  
4x4 Using

^2s

iplified Tight-Binding 
4x4 Using

b2s

2x2 Using 
b i s  and b2s

[100]  A  ̂
0 . 0 - 0 . 6 7 2 - 0 . 6 7 6 - 0 . 8 9 6 - 0 . 6 7 2
0 . 2 - 0 . 6 4 3 - 0 . 6 4 2 - 0 . 5 5 6 - 0 . 6 4 2
0 . 5 - 0 . 4 9 5 - 0 . 4 8 7 - 0 . 4 5 2 - 0 . 4 7 2
0 . 8 - 0 . 2 2 3 -0 . 2 2 1 - 0 . 2 1 9 + 0 .1 8 5
0 . 9 - 0 . 1 0 6 - 0 . 1 0 6 - 0 . 1 0 6
1.0 - 0 . 0 4 4 - 0 . 0 4 4 - 0 . 0 4 4

[110 I Z  1
0.1 - 0 . 6 5 7 - 0 . 6 5 7 - 0 . 5 0 8 - 0 . 6 5 7
0 . 3 - 0 . 5 4 5 - 0 . 5 3 7 - 0 . 4 5 1 - 0 . 5 2 9
0 . 5 - 0 . 3 9 3 - 0 . 3 9 3 - 0 . 3 9 3 - 0 . 1 6 0

[Ml ] A |
0 .1 - 0 . 6 5 0 - 0 . 6 4 9 - 0 . 5 3 6 - 0 . 6 4 9
0 . 2 - 0 . 5 8 7 - 0 . 5 8 2 - 0 . 5 0 9 - 0 . 5 8 0
0 . 3 —0 . 4 8 4 - 0 . 4 7 3 - 0 . 4 1 3 - 0 . 4 4 6
0 . 4 - 0 . 3 4 6 - 0 . 3 4 2 - 0 . 3 2 4 - 0 . 1 3 2
0 . 5 - 0 . 1 7 7 - 0 . 1 7 7 - 0 . 1 7 7 + 0 . 2 6 8
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APPENDIX I

As is seen in C h ap te r  VI,  the  mu l t i ce n ter  in tegra ls  of over lap ,  k inet ic  

ene rg y ,  and po tent ia l  energy  c a n  be  reduced  to a  sum of one-d imension a l  integra ls  

ove r  f in i t e  limits ze ro  to one  os g iven  in Tables 6 through 8 .  These o n e - d im e n ­

sional  integra ls  are  then e v a lu a t ed  by numerical  q u a d r a t u r e .  The t echn ique  of 

in tegra t ion  chosen is tha t  of Gauss ian  qu ad r a tu re .  To ch e c k  the  a c c u r a c y  of  this 

formulat ion and the associa ted  computer  programs, a number o f  tes t  in tegra ls  of  

o v e r la p ,  k inet i c  ene rg y ,  and po ten t i a l  en e rg y  were  com put ed  for unnormal ized 

S la t e r - t y p e  orb i t a l s .  The results of  these  tests ar e  presented in th e  first th ree  s e c ­

t ions  of this ap p end ix .  The fourth and last sec t ion gives  a l l  the  m u l t i c e n t e r - i n t e -  

grals necessary  for set ting up the  secu la r  equa t ion  of any point  in the Brillouin 

zone  of l i thium.

A .  Tests of  O v e r l ap  Integrals

In these  tes ts ,  the  ove r la p  integra ls  ( A ) ] ( B were  c a I -

c u l a t e d  from Table 7 for unnormal ized S la t e r - ty p e  orbi ta ls  < 3 '^  ( A ) and  ( B 

def ined by E q . (83) and s i tua ted  a t  points A and B r e spec t ive ly .  The results of  

ca lc u la t io n s  using 16-point  quad ra tu re  a r e  g iven in Table A -1  a long with a
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compar ison with the results o f  Kota n i 's t ab les .   ̂ ^

B. Tests of  Kinetic Energy Integrals

Here the  k inet ic  e n e rg y  integral  formulat ion given in Table  8 was 

tes ted  by using 16-point  quad ra tu re  (except for P = 2 p ^ ,  ^ = 2 p^  where  4 0 -

point  qu ad ra tu re  was used) and the resulting integrals  a r e  g iven in Table A-II a long 

wi th comparisons with Kotoni 's t ab le s .

C .  Tests of  Potent ial  Energy Integrals

The formulat ion,  based on Table 7 ,  o f  th e  potent ia l  ene rg y  integrals 

A )l V  I ( ^  ) ^  is d i f f icul t  to  test due  to  th e  fac t  th a t  ther e  a r e  no 

tables  of integrals  to compare  w i t h .  This d i f f i cu l ty  c a n  be overcome by choosing 

a ve ry  specia l  form for V  ( r ) and by choosing the  parameters  A ,  B, a p  and  a 2 

very  c a r e f u l l y .  N am e ly ,  let  V  ( r ) be uni ty wi th in e a c h  inscr ibed  sphere  and 

ze ro  bet ween  the inscr ibed spheres ,  choose Â and  B to  l ie  c lo se  t o g e th e r  wi th in  

the  same inscribed sphere ,  and  let “  ̂ and “ 2 be  so large  that  Y A ) and 

<j) J  ( B ) ar e  essent ia l ly  ze ro  outs ide this sphe re .  Under these  s t ringent  re qu ir e­

ments,  the  integral  Y ^(A) | V  I B c a n  be  c l o sel y  approx imated  by 

the  ove r la p  integral  <CY ^(A) | <f’J ( B ) ^ .  Table A - l l l  presents t h e  results of

such a ca lc u l a t io n  and compares th e  results with t h e  corresponding ov e r la p  in t e ­

g r a l .  Consider ing the approximations  involved,  th e  ag reem en t  is e x c e l l e n t .

D.  Integrals for Lithium

Tables A - IV  through A-Xll l  g ive  the  m u l t i cen te r  integra ls
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< v  (A = 0 )  |Y (B = R _ ) > ,

(A = 0) I -  I  V ^ I Y (B = R̂  ) > ,
-)■

(A = 0) I V  I Yg (B = R ^ ) >

^or a! I va lues  of R ^ for which the  integra ls  are  a p p r e c i a b l e . Here th e  functions  

ar e  not the  unnormol ized S l a t e r - t y p e  orbi ta ls  but  ra the r  are  t h e  cu rve  fits o f  the  

H or t r ee -F ock  solutions for the  f ree li thium atom as g iven  in E q . (55).  The c a l c u ­

la t ion  of these  integra ls  is a basic necess i ty  for any  t ig h t -b in d in g  ca l c u l a t i o n  and 

comprises ove r  9 9 %  of the labor  involved in an a c c u ra t e  t i g h t - b in d in g  c a l c u l a t i o n .  

Using these  t ables  and the  results o f  C h ap te r  V ;  one  can  eas ily  find the  energy  and  

w av e  func t ion of  an y  des ired point  in the Brillouin z o n e .

O f  the integrals involving two is orbi tals  c e n te r e d  a t  points A and 

B, the  only  integra ls  of ap p r e c i a b l e  magni tude  are  those for which A = B.

For Oq = 6 . 6 5  au  these  are

< ' f ,  (0) I 'f, ( 0 ) > =  + 1 .0 0013 ,

-  1  v 2 |  = + 3 . 6 1 0 4 ,

< ' f i s  (0)1 V ' l  Y = - 5 . 1 5 2 2  ,

and for Oq -  6 . 5 1 8 3  ou

< ^ l s ( 0 )  I \ ( 0 ) > =  + 1 .00013  , 

<Y 1^(0) I -  I  v 2 |  V ^ ^ ( 0 ) > =  + 3 . 6 1 0 4  

< Y  . , / 0 )  I V' I - 5 . 1 5 3 0 .



Table A-1

Test C a lcu la t io n s  of ^(A) | 4 v

‘='1 AX Ay A z 1/ =f2 Bx ' y Bz

O v e r l a p  Integrals
C a l c u l a t e d Kotani

Is 3 1 2 3 Is 3 5 - 6 4 + 0 . 5 9 2 6 5 8 3 1 E - 10 + 0 . 5 9 2 6 5 8 3 I E - 10

2s 1 0 0 0 Is 2 0 0 3 + 0 . 4 2 8 8 2 9 16E+00 + 0 . 4 2 8 8 2 9 16E+00

2Px 1 10 2 3 Is 2 1 2 3 - 0 . 4 5 9 1 9 9 9 3 E - 0 2 - 0 . 4 5 9 1 9 9 9 4 E - 0 2

2s 2 1 2 3 2s 2 5 - 6 4 +0 .1 4 1 0 1 8 2 6 E -0 4 + 0 . 1 4 1 0 1 8 2 7 E -0 4

2Px 2 1 2 3 2s 2 10 2 '3 + 0 .1 2 7 5 4 3 5 2 E -0 4 + 0 .1 2 7 5 4 3 5 3 E -0 4

2Px 2 1 2 3 2Px 2 10 2 3 - 0 . 1 1 5 0 1 375E-04 - 0 . 1 1 5 0 1 3 7 6 E - 0 4



Table  A-II

Test C a l cu l a t i o n s  of ^(A) j -  2  7  ^ } 0  ^  ^ (B )^

K ine t i c  Energy Integrals
^  A^ Ay A ^  u  ^2  By B^ C a l c u l a t e d  Kotani

Is 3 1 2 3 Is 3 5 - 6  4 - 0 . 2 1 1 5 8 5 5 8 5 - 0 9  - 0 . 2 1 1 5 8 5 5 8 E - 0 9

2s 1 1 2 3 Is 2 - 3  3 11 - 0 . 12378458E-02 - 0 . 12378458E-02

2p^ 1 10 2 3 Is 2 1 2 3 + 0 . 1 1441893E-02 + 0 . 1 1441893E-02

2s 2 1 2 3 2s 2 5 - 6  4 - 0 . 15057858E-04 - 0 . 15057858E-04

2p^ 2 1 2 3 2s 2 10 2 3 - 0 . 1 3 2 0 0 2 2 IE- 0 4  - 0 , 1 3 2 0 0 2 2 16E-04

2p 2 1 2 3 2p„  2 - 3  3 11 -0 . 6 0 9 2 4 4 0 6 E - 0 6  - 0 . 6 0 9 2 4 4 1 OE-06X  _______ y_____ ___________________________________________________________________

N
00



Table A - l l l

Tebt C a lcu la t io n s  of ^(A) ) V ‘ =
( o(q = 6 . 6 5  au)

c(-i A., A,, A_ j /  ^ 2 By Bz
Potent ia l
Energy C a l c u l a t e d

O v e r l a p
Kotani

Is 5 0 0 0 Is 5 0 . 0 5 0 0 2 . 4 8 9 9 E - 0 2 2 .4 8 7 2 E - 0 2

2s 5 0 0 0 Is 5 0 . 0 5 0 0 7 . 5 1 1 5 E - 0 3 7 . 5 1 3 3 E - 0 3

2s 5 0 0 0 2s 5 0 . 0 5 0 0 3 . 0 0 5 3 E - 0 3 3 .0 0 5 5 E - 0 3

5 0 0 0 Is 5 0 . 0 5 0 0 6 .2 1 7 1 E - 0 4 6 . 2 1 8 6 E -0 4

5 0 0 0 2s 5 0 . 0 5 0 0 1 .2539E-04 1 .253 9E -04

5 0 0 0 2Py 5 0 . 0 5 0 0 9 . 9 8 0 7 E - 0 4 9 . 9 9 0 6 E - 0 4
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TABLE A-IV

VALUES OF < ^ 5  ( 0 )  »

< ^ ^ ( 0 )  I V ('b ) >  FOR 6 . 6 5 0 0  &.U.

Ao
h -
û . o

Bz
MULTICENTER INTEGRALS 

OVERLAP KINETIC
ENERGY

POTENTIAL
ENERGY

. 0 . 0 . 0 . 2 8 3 8 9 1 E - 0 3 . 6 8 2 5 2 9 E  00 . 6 4 9 5 7 3 E - 0 0

o5 . 5 . 5 - . 5 3 2 3 7 6 E - 0 1 . 5 6 0 9 7 3 E - 0 3 . 9 0 3 7 6 9 E - 0 1

1 . 0 . 0 . 0 - . 3 4 5 9 6 8 E - 0 1 . 1 2 2 4 8 1 E - 0 2 . 5 8 0 1 4 1 E - 0 1

1 . 0 1 . 0 . 0 - . 8 1 3 4 4 5 E - 0 2 . 6 9 5 0 5 9 E - 0 3 . 1 3 3 0 4 5 E - 0 1

1 . 5 . 5 . 5 - . 3 2 9 0 7 7 E - C 2 . 3 4 2 7 9 5 E - 0 3 . 5 3 3 2 0 1 E - 0 2

1 . 0 1 . 0 1 . 0 - . 2 4 9 0 6 0 E - 0 2 . 2 7 1 1 1 7 E - 0 3 . 4 0 2 6 2 6 E - 0 2

2 . 0 . 0 . 0 - . 8 9 0 5 8 2 E - 0 3 . 1 0 9 6 6 2 E - 0 3 . 1 4 2 9 3 1 E - 0 2

1 . 5 1 . 5 . 5 - . 4 4 2 0 8 9 E - 0 3 . 5 7 8 3 6 7 E - 0 4 . 7 0 6 0 0 9 E - 0 3

2 . 0 1 . 0 . 0 - . 3 5 3 8 6 4 E - 0 3 . 4 7 0 6 6 4 E - 0 4 . 5 6 4 4 9 2 E - 0 3

2 . 0 1 . 0 1 . 0 - . 1 5 1 9 8 0 E - 0 3 . 2 I 3 3 1 3 E - 0 4 . 2 4 1 5 8 3 E - 0 3

2 . 5 . 5 . 5 - . 8 3 9 5 7 4 E - 0 4 . 1 2 1 5 5 6 E - 0 4 . 1 3 3 1 6 3 E - 0 3

1 . 5 1 . 5 1 . 5 - . 8 3 9 5 7 4 E - 0 4 . 1 2 1 5 5 6 E - 0 4 . I 3 3 1 7 5 E - 0 3

2 . 0 2 . 0 . 0 - . 3 3 2 2 7 2 E - 0 4 . 5 0 0 9 1 9 E - 0 5 . 5 2 5 5 3 1 E - 0 4

2 . 5 1 . 5 . 5 - . I 9 6 5 9 2 E - 0 4 « 3 0 2 1 9 8 E - 0 5 . 3 1 0 4 9 9 E - 0 4

2 . 0 2 . 0 1 . 0 - . 1 6 5 7 9 8 E - 0 4 . 2 5 6 3 6 4 E - 0 5 . 2 6 1 7 6 0 E - 0 4

3 . 0 . 0 . 0 - . 1 6 5 7 9 8 E - 0 4 . 2 5 6 3 6 4 E - 0 5 . 2 6 1 7 3 8 E - 0 4

3 . 0 1 . 0 . 0 - . 8 5 6 2 5 6 E - 0 5 . 1 3 5 2 0 7 E - 0 5 . 1 3 4 9 6 8 E - 0 4

2 . 5 1 . 5 1 . 5 - . 5 3 2 0 0 5 E - 0 5 . 8 5 1 5 5 4 E - 0 6 . 8 3 7 7 9 7 E - 0 5

3 . 0 1 . 0 1 . 0 - . 4 5 5 5 1 4 E - 0 5 . 7 3 2 1 7 6 E - 0 6 . 7 1 7 0 8 7 E - 0 5

2 . 0 2 . 0 2 . 0 - . 2 4 8 6 8 7 E - 0 5 . 4 0 5 8 8 2 E - 0 6 . 3 9 1 0 7 6 E - 0 5
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TABLE A-IV (CONT^D)

2 . 5 2 . 5 . 5 - . 1 6 0 3 6 4 E - 0 5 . 2 6 4 3 9 8 2 - 0 6 . 2 5 1 9 8 2 2 - 0 5

3 . 5 o5 . 5 - .  1 6 0 3 6 4 E - 0 5 . 2 6 4 3 9 8 2 - 0 6 . 2 5 1 9 6 8 2 - 0 5

3 . 0 2 . 0 . 0 - . 1 3 8 9 1 6 E - 0 5 . 2 2 9 7 6 2 2 - 0 6 . 2 1 8 2 2 6 2 - 0 5

3 . 0 2 . 0 1 . 0 - . 7 9 2 0 0 7 E - 0 6 . 1 3 2 5 4 0 E - 0 6 . 1 2 4 3 1 1 2 - 0 5

2 . 5 2 . 5 1 . 5 - . 5 2 6 0 1 2 E - 0 6 . 8 8 7 2 7 5 2 - 0 7 , 8 2 5 1 5 3 2 - 0 6

3 . 5 1 . 5 . 5 - . 5 2 6 0 1 2 E - 0 6 . 8 8 7 2 7 5 2 - 0 7 . 8 2 5 1 0 5 2 - 0 6

4 . 0 . 0 . 0 - . 2 7 1 5 7 7 E - 0 6 . 4 6 3 5 5 9 2 - 0 7 . 4 2 5 6 0 8 2 - 0 6

3 . 5 1 . 5 1 . 5 — « 1 8 4 7 8 1 E—06 . 3 1 7 4 3 5 2 - 0 7 , 2 8 9 4 6 4 2 - 0 6

3 . 0 2 . 0 2 . 0 - . 1 6 2 8 1 5 E - 0 6 . 2 8 0 2 7 0 2 - 0 7 . 2 5 5 0 2 4 2 - 0 6

4 . 0 1 . 0 . 0 - . 1 6 2 8 1 5 E - 0 6 . 2 8 0 2 7 0 2 - 0 7 . 2 5 5 0 0 3 2 - 0 6

3 . 0 3 . 0 . 0 - . 9 8 9 8 0 0 E - 0 7 . 1 7 1 6 9 7 2 - 0 7 . 1 5 4 9 4 3 2 - 0 6

4 . 0 1 . 0 1 - 0 - . 9 8 9 8 0 0 E - 0 7 , 1 7 1 6 9 7 2 - 0 7 . 1 5 4 9 3 8 2 - 0 6

2 . 5 2 . 5 2 . 5 - . 6 8 7 2 5 6 E - 0 7 . 1 1 9 8 5 2 2 - 0 7 . 1 0 7 5 4 6 2 - 0 6

3 - 5 2 . 5 , 5 - . 6 8 7 2 5 6 E - 0 7 . 1 1 9 8 5 2 2 - 0 7 . 1 0 7 5 4 0 2 - 0 6

3 . 0 3 . 0 1 . 0 - . 6 0 9 5 0 0 E - 0 7 . 1 0 6 4 7 3 2 - 0 7 . 9 5 3 6 3 6 2 - 0 7

4 . 0 2 . 0 . 0 - . 3 7 9 8 0 2 E - 0 7 . 6 6 7 7 6 7 2 - 0 8 . 5 9 3 9 4 5 2 - 0 7

3 - 5 2 , 5 1 . 5 — • 2 6 8 3 2 2  E—07 . 4 7 3 8 9 4 2 - 0 8 . 4 1 9 4 9 0 2 - 0 7

4 , 5 . 5 . 5 - . 2 6 8 3 2 2 E - 0 7 . 4 7 3 8 9 4 2 - 0 8 . 4 1 9 4 5 9 2 - 0 7

4 - 0 2 . 0 1 . 0 - . 2 3 9 2 9 3 E - 0 7 . 4 2 3 2 3 6 2 - 0 8 . 3 7 4 0 5 7 2 - 0 7

3 . 0 3 . 0 2 . 0 - . 1 5 2 3 2 4 2 - 0 7 . 2 7 0 9 0 4 2 - 0 8 . 2 3 8 0 2 7 2 - 0 7

4 - 5 1 . 5 . 5 - . 1 0 9 2 4 5 E - 0 7 . 1 9 5 0 4 4 E - 0 8 . 1 7 0 6 5 0 2 - 0 7

4 . 0 2 . 0 2 . 0 - . 6 3 4 9 1 5 E - 0 8 . 1 1 4 0 4 1 2 - 0 8 . 9 9 1 4 1 4 2 - 0 8

3 . 5 2 . 5 2 . 5 - . 4 6 1 4 1 5 2 - 0 8 . 8 3 1 5 8 7 2 - 0 9 . 7 2 0 3 4 3 2 - 0 8

3 . 5 3 . 5 . 5 - . 4 6 1 4 1 5 2 - 0 8 . 8 3 1 5 8 7 2 - 0 9 . 7 2 0 3 1 9 2 - 0 8
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TABLE A-V 

/ ^ 5 ( T ) >  for <fo= 6 . 6 5 0 0  «. LU

«X
B /  <2o 

By Bz
m u l t ï c e n t e r  i n t e g r a l s  

OVERLAP KINETIC POTENTIAL

/2o 22 o
ENERGY ENERGY

oO , 0 . 0 . 1 0 0 0 5 7 E  01 . 2 0 4 8 4 4 E  00 - . 2 1 5 8 1 8 2 - 0 0

o 5 . 5 o 5 . 4 9 0 0 3 2 E - 0 0 . 1 5 8 8 4 6 E - 0 1 - . 4 2 4 1 0 9 E - 0 1

1 . 0 cO . 0 . 3 9 4 4 6 4 E - 0 0 . 8 8 4 0 2 6 E - 0 2 - . 3 9 3 1 1 3 E - 0 1

1 . 0 1 . 0 , 0 . 1 7 2 0 9 0 E - 0 0 - o  1 6 Û 1 3 6 E - 0 2 - . 2 2 2 5 4 0 2 - 0 1

1 . 5 o5 . 5 « 9 6 4 6 4 6  E—01 - . 2 5 2 1 5 6 E - 0 2 - ,  1 3 4 7 7 8 2 - 0 1

1 , 0 1 . 0 1 . 0 . B 0 1 3 3 8 E - 0 1 - . 2 4 7 2 4 8 E - 0 2 - . 1 1 6 2 5 0 E - 0 1

2 . 0 oO . 0 . 3 9 4 2 0 1 E - 0 1 - , 1 B 3 5 3 2 E - 0 2 - . 5 8 9 1 1 5 2 - 0 2

1 . 5 1 . 5 . 5 . 2 3 8 5 4 1 E - 0 1 - . 1 3 3 3 4 9 E - 0 2 - . 3 6 1 7 0 9 2 - 0 2

2 . 0 1 . 0 . 0 . 2 0 2 7 6 7 E - 0 1 1 1 8 9 6 5 E - 0 2 - . 3 0 7 5 4 5 2 - 0 2

2 . 0 1 . 0 1 . 0 . 1 0 8 2 1 1 E - 0 1 - . 7 4 0 1 6 1 E - 0 3 - . 1 6 7 7 3 1 2 - 0 2

2 . 5 . 5 . 5 . 6 8 9 7 1 7 E - 0 2 - . 5 1 4 3 0 3 E - 0 3 - . 1 0 7 7 4 1 2 - 0 2

1 . 5 1 . 5 1 , 5 . 6 8 9 7 1 7 E - 0 2 - . 5 1 4 3 0 3 E - 0 3 - . 1 0 8 5 1 2 2 - 0 2

2 . 0 2 . 0 cC) . 3 3 6 7 0 5 E - 0 2 - . 2 8 0 3 5 0 E - 0 3 - . 5 3 1 2 7 5 E - 0 3

2 . 5 1 . 5 « 5 . 2 2 2 8 8 3 E - 0 2 - . 1 9 5 5 6 1 E - 0 3 - . 3 5 3 0 5 7 E - 0 3

2 . 0 2 . 0 1 . 0 . 1 9 4 7 6 5 E - 0 2 - , 1 7 3 5 9 9 E - 0 3 - - . 3 0 9 4 5 1 E - 0 3

3 . 0 . 0 . 0 . 1 9 4 7 6 5 E - 0 2 - , 1 7 3 5 9 9 E - 0 3 - . 3 0 9 9 4 4 2 - 0 3

3 . 0 1 . 0 , 0 . 1 1 4 9 6 9 E - 0 2 - , 1 0 8 3 7 3 E - 0 3 - . 1 8 3 1 5 0 2 - 0 3

2 . 5 1 . 5 1 . 5 . 7 8 3 5 5 9 E - - 0 3 - . 7 6 5 6 5 1 E - 0 4 - . 1 2 5 4 7 5 2 - 0 3

3 . 0 1 . 0 1 . 0 . 6 9 1 0 1 2 E - 0 3 - . 6 8 2 7 1 6 E - 0 4 - . 1 1 0 6 0 9 2 - 0 3

2 . 0 2 . 0 2 . 0 . 4 2 2 1 0 2 E - 0 3 - . 4 3 4 1 3 7 E - 0 4 - . 6 7 9 8 9 1 2 - 0 4
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2 . 5 2 . 5 . 5 . 2 9 4 4 8 9 E - 0 3 — . 3 1 1 0 4 5  E—04 - . 4 7 3 8 3 2 E - 0 4

3 . 5 . 5 . 5 . 2 9 4 4 8 9 E - 0 3 - . 3 1 1 0 4 5 E - 0 4 - . 4 7 4 0 0 4 E - 0 4

3 . 0 2 . 0 . 0 . 2 6 1 6 4 0 E - 0 3 - . 2 7 8 6 4 7 E - 0 4 - . 4 2 0 9 2 6 E - 0 4

3 . 0 2 . 0 1 . 0 . 1 6 4 3 5 2 E - 0 3 - , 1 8 0 4 7 5 E - 0 4 - . 2 6 5 1 8 8 E - 0 4

2 . 5 2 . 5 1 . 5 .  1 1 6 9 0 3 E - 0 3 - . 1 3 1 0 5 0 E - 0 4 - . 1 8 9 1 1 1 E - 0 4

3 . 5 1 . 5 . 5 . 1 1 6 9 0 3 E - 0 3 - , 1 3 1 0 5 0 E - 0 4 - . 1 8 8 8 1 6 E - 0 4

4 . 0 . 0 , 0 . 6 7 2 0 2 2 E - 0 4 - . 7 7 6 8 9 4 E - 0 5 - . 1 0 8 8 9 6 2 - 0 4

3 . 5 1 . 5 1 . 5 . 4 8 5 B 9 3 E - 0 4 - . 5 7 1 1 3 1 E - 0 5 - . 7 8 7 7 6 5 E - 0 5

3 . 0 2 . 0 2 . 0 . 4 3  6 6 4 8 E —04 - . 5 1 5 9 5 9 E - 0 5 - . 7 0 8 7 2 3 E - 0 5

4 . 0 1 . 0 . 0 . 4 3 6 6 4 8 E - 0 4 - . 5 1 5 9 5 9 E - 0 5 - . 7 0 7 9 9 1 E - 0 5

3 . 0 3 . 0 . 0 . 2 8 6 4 6 0 E - 0 4 - . 3 4 5 2 8 0 E - 0 5 - . 4 6 5 0 1 4 E - 0 5

4 . 0 1 . 0 1 . 0 . 2 8 6 4 6 0 E - 0 4 - . 3 4 5 2 8 0 E - 0 5 —. 4 6 5 0 7 6 E - 0 5

2 . 5 2 . 5 2 . 5 . 2 1 0 0 5 7 E - 0 4 - . 2 5 6 6 9 1 E - 0 5 - . 3 4 1 8 2 0 E - 0 5

3 . 5 2 . 5 . 5 . 2 1 0 0 5 7 E - 0 4 - . 2 5 6 6 9 1 E 2 P 5 - . 3 4 1 2 2 3 E - 0 5

3 . 0 3 . 0 1 . 0 . 1 8 9 6 2 5 E - 0 4 - . 2 3 2 7 4 1 E - 0 5 - . 3 0 8 2 4 9 E - 0 5

4 . 0 2 . 0 . 0 . 1 2 6 5 8 2 E - 0 4 - . 1 5 7 9 6 7 E - 0 5 - . 2 0 5 8 5 1 E - 0 5

3 . 5 2 . 5 1 , 5 . 9 3 9 6 9 5 E - 0 5 —. 1 1 8 6 3 6 E —05 - .  1 5 3 0 1 4 E - 0 5

4 . 5 . 5 . 5 . 9 3 9 6 9 5 E - 0 5 —. 1 1 8 6 3 6 É —05 - , 1 5 3 0 0 8 E - 0 5

4 . 0 2 . 0 1 . 0 . 8 5 1 6 6 8 E - 0 5 - . 1 0 7 9 2 3 E - 0 5 - . 1 3 8 6 5 3 E - 0 5

3 . 0 3 , 0 2 . 0 • 5 7 7 2 7 4 E - 0 5 —. 7 4 1 9 6 1 E —06 - . 9 4 1 3 5 5 E - 0 6

4 . 5 1 . 5 . 5 . 4 3 3 2 2 7 E - 0 5 - . 5 6 2 3 9 1 E - 0 6 - . 7 0 6 2 1 4 E - 0 6

4 . 0 2 . 0 2 . 0 . 2 7 0 7 2 9 E - 0 5 - . 3 5 6 9 2 2 E - 0 6 —. 4 4 1 8 3 3 E —06

3 . 5 2 . 5 2 . 5 . 2 0 5 1 5 4 2 - 0 5 - . 2 7 2 8 2 4 E - 0 6 - . 3 3 5 0 9 7 E - 0 6

3 . 5 3 . 5 , 5 . 2 0 5 1 5 4 E - 0 5 - . 2 7 2 8 2 4 E - 0 6 - . 3 3 4 8 6 3 E - 0 6
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TABLE A-V (CGNT D)

4 . 5 1 . 5 1 . 5 . 2 0 5 1 5 4 2 - 0 5 - = 2 7 2 8 2 4 2 - 0 6 - . 3 3 4 8 8 0 2 - 0 6

4 . 0 3 . 0 . 0 . 1 8 7 1 7 9 2 - 0 5 - . 2 4 9 6 1 7 2 - 0 6 - . 3 0 5 5 2 4 2 - 0 6

5 . 0 . 0 , 0 . 1 8 7 1 7 9 2 - 0 5 - . 2 4 9 6 1 7 2 - 0 6 - . 3 0 5 6 7 7 2 - 0 6

4 . 0 3 , 0 1 , 0 . 1 3 0 1 8 3 E - 0 5 - . 1 7 5 4 8 4 2 - 0 6 - . 2 1 2 6 3 6 2 - 0 6

5 . 0 1 , 0 . 0 . 1 3 0 1 8 3 2 - 0 5 - . 1 7 5 4 8 4 2 - 0 6 - . 2 1 2 6 5 6 2 - 0 6

3 . 5 3 . 5 1 . 5 . 9 9 5 1 6 4 2 - 0 6 - ♦ 1 3 5 1 7 3 2 - 0 6 —. 1 6 2 6 4 4 2 —06

4 . 5 2 , 5 . 5 , 9 9 5 1 6 4 2 - 0 6 - . 1 3 5 1 7 3 2 - 0 6 - . 1 6 2 5 7 6 2 - 0 6

3 . 0 3 . 0 3 . 0 . 9 1 0 5 5 1 2 - 0 6 - . 1 2 3 9 8 5 2 - 0 6 - ,  1 4 8 9 2 0 2 - 0 6

5 . 0 1 . 0 1 . 0 , 9 1 0 5 5 1 2 - 0 6 - ,  1 2 3 9 8 5 2 - 0 6 - . 1 4 8 8 0 4 2 - 0 6

4 . 5 2 . 5 1 . 5 . 4 9 3 3 5 4 2 - 0 6 - . 6 8 2 8 1 5 2 - 0 7 - . 8 0 6 8 4 2 2 - 0 7

4 , 0 3 . 0 2 . 0 , 4 5 2 5 7 2 2 - 0 6 - . 6 2 7 7 5 0 2 - 0 7 - . 7 4 0 4 1 1 2 - 0 7

5 . 0 2 . 0 . 0 . 4 5 2 5 7 2 2 - 0 6 - . 6 2 7 7 5 0 2 - 0 7 - . 7 4 0 0 8 7 2 - 0 7

5 . 0 2 . 0 1 . 0 . 3 2 1 4 5 3 2 - 0 6 - . 4 4 9 6 8 3 2 - 0 7 - . 5 2 5 9 0 2 2 - 0 7

3 . 5 3 . 5 2 - 5 . 2 4 9 4 7 6 2 - 0 6 - . 3 5 1 1 2 3 2 - 0 7 - . 4 0 8 4 8 5 2 - 0 7

5 , 5 . 5 . 5 , 2 4 9 4 7 6 2 - 0 6 - . 3 5 1 1 2 3 2 - 0 7 - . 4 0 8 3 4 1 2 - 0 7

4 . 0 4 . 0 , 0 « 1 6 4 4 3 4 2 —06 - . 2 3 3 6 6 9 2 - 0 7 - . 2 6 9 1 9 6 2 - 0 7

4 . 5 2 . 5 2 . 5 . 1 2 8 4 6 3 2 - 0 6 - . 1 8 3 5 5 9 2 - 0 7 - . 2 1 0 4 1 6 2 - 0 7

4 , 5 3 . 5 . 5 . 1 2 8 4 6 3 2 - 0 6 - . 1 8 3 5 5 9 2 - 0 7 - . 2 1 0 3 5 2 2 - 0 7

5 . 5 1 . 5 . 5 , 1 2 8 4 6 3 2 - 0 6 - . 1 8 3 5 5 9 2 - 0 7 - . 2 1 0 3 6 6 2 - 0 7

4 . 0 4 . 0 1 . 0 . 1 1 8 3 7 8 2 - 0 6 - . 1 6 9 4 5 0 2 - 0 7 - . 1 9 3 8 7 1 2 - 0 7

5 . 0 2 . 0 2 . 0 . 1 1 8 3 7 8 2 - 0 6 - . 1 6 9 4 5 0 2 - 0 7 - . 1 9 3 8 7 6 2 - 0 7

4 . 0 3 . 0 3 . 0 . 8 5 5 7 5 1 2 - 0 7 - . 1 2 3 3 4 7 2 - 0 7 — « 1 4 0 2 4 5 2 —07

5 . 0 3 . 0 , 0 . 8 5 5 7 5 1 2 - 0 7 - . 1 2 3 3 4 7 2 - 0 7 - . 1 4 0 1 6 4 2 - 0 7

4 . 5 3 . 5 1 . 5 . 6 7 2 6 5 0 2 - 0 7 - . 9 7 4 4 0 5 2 - 0 8 - . 1 1 0 2 1 8 2 - 0 7
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TABLE A-VI

VALUES OF <<^p^(0 ) I - j V ^  »

<^^^(0) 1 V |(2!̂is (^)> FOR 4^= 6.6500

Bx
B / ^ o

By
MULTICENTER INTEGRALS 

OVERLAP KINETIC POTENTIAL
ENERGY ENERGY

cO . 0 . 0 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9 _ . 0 0 0 0 0 0 2 - 9 9

o5 . 5 , 5 . 6 1 3 4 7 3 E - 0 1 . 3 2 0 1 0 5 2 - 0 2 - . 1 0 7 4 2 8 2 - 0 0

1 . 0 oO . 0 . 7 B 6 5 2 3 E - 0 1 . 2 1 4 4 9 6 2 - 0 2 - . 1 3 6 0 8 7 2 - 0 0

1 . 0 1 . 0 . 0 . 1 9 5 3 8 8 E - 0 1 - . 3 9 8 4 0 2 2 - 0 3 - . 3 3 0 3 6 8 2 - 0 1

1 . 5 . 5 , 5 . 1 2 8 0 9 8 E - 0 1 - . 4 7 8 0 6 9 2 - 0 3 - . 2 1 4 8 2 8 2 - 0 1

1 , 0 1 . 0 1 . 0 . 6 6 4 6 7 3 E - 0 2 - . 2 7 5 7 5 6 2 - 0 3 - . 1 1 1 2 4 8 2 - 0 1

2 . 0 . 0 . 0 . 5 3 3 8 2 8 E - 0 2 - . 2 8 8 3 4 6 2 - 0 3 - . 8 8 8 1 0 6 2 - 0 2

1 . 5 1 . 5 . 5 . 2 1 7 0 7 6 E - 0 2 - . 1 3 1 6 8 4 2 - 0 3 - . 3 6 0 0 1 2 2 - 0 2

2 . 0 1 . 0 . 0 . 2 3 8 5 6 7 E - 0 2 - . 1 4 9 1 9 0 2 - 0 3 - . 3 9 4 8 9 5 2 - 0 2

2 . 0 1 , 0 1 . 0 . 1 1 5 0 7 3 E - 0 2 - . 7 9 1 8 1 6 2 - 0 4 - . 1 8 9 9 3 8 2 - 0 2

2 , 5 , 5 . 5 . 8 6 5 5 0 2 E - 0 3 - . 6 2 8 0 2 1 2 - 0 4 - . 1 4 2 6 1 5 2 - 0 2

1 . 5 1 . 5 1 . 5 . 5 1 9 3 0 1 E - 0 3 - . 3 7 6 8 1 3 2 - 0 4 - . 8 5 5 7 1 9 2 - 0 3

2 . 0 2 . 0 . 0 . 3 1 4 8 6 0 2 - 0 3 - . 2 4 4 2 9 9 2 - 0 4 - . 5 1 7 6 8 3 2 - 0 3

2 . 5 1 , 5 - 5 . 2 5 2 5 5 6 E - 0 3 - . 2 0 2 2 2 4 2 - 0 4 - . 4 1 4 8 0 3 2 - 0 3

2 . 0 2 . 0 1 . 0 . 1 7 5 0 0 9 2 - 0 3 — « 1 4 1 4 5 6 2 —04 - . 2 8 7 3 4 9 2 - 0 3

3 , 0 . 0 . 0 . 2 6 2 5 1 4 2 - 0 3 - . 2 1 2 1 8 4 2 - 0 4 - . 4 3 1 0 1 0 2 - 0 3

3 , 0 1 . 0 . 0 . 1 5 0 5 9 9 E - 0 3 - . 1 2 5 8 4 5 2 - 0 4 - . 2 4 6 9 8 0 2 - 0 3

2 . 5 1 . 5 1 . 5 . 8 4 2 2 2 7 2 - 0 4 - . 7 1 8 9 0 2 E - 0 5 - . 1 3 8 0 2 4 2 - 0 3

3 , 0 1 . 0 1 . 0 , 8 8 7 5 9 8 2 - 0 4 - . 7 6 2 5 6 9 2 - 0 5 — « 1 4 5 4 2 4 2 —03

2 . 0 2 , 0 2 , 0 . 3 5 7 0 1 1 2 - 0 4 - . 3 1 4 0 3 4 2 - 0 5 - . 5 8 4 4 5 9 2 - 0 4
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TABLE A-VII

VALUES OF < 4 f y ( 0 )  I | - | & ( ^ ) >  ,

)  I  V I ( ^ ) >  FOR 6 . 6 5 0 0  Æ:

t l c i a  MULTICENTER INTEGRALS

CL.

Bx By
^  Û

Bz OVERLAP KINETIC
ENERGY

POTENTIAL
ENERGY

. 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

. 5 . 5 , 5 . 6 1 3 4 7 3 E - 0 1 . 3 2 0 1 0 5 E - 0 2 - . 1 0 7 4 2 8 E - 0 0

1 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 . 0 loO , 0 . 1 9 5 3 8 8 E - 0 1 - . 3 9 8 4 0 2 E - 0 3 - . 3 3 0 3 6 8 E - 0 1

1 . 5 . 5 , 5 . 4 2 6 9 9 3 E - 0 2 - . 1 5 9 3 5 6 E - 0 3 - . 7 1 6 0 7 2 E - 0 2

1 . 0 1 . 0 1 . 0 . 6 6 4 6 7 3 E - 0 2 - . 2 7 5 7 5 6 E - 0 3 - . 1 1 1 2 4 8 E - 0 1

2 . 0 . 0 . 0 .OOOOOOE-99 . OOOOOOE-99 .OOOOOOE-99

1 . 5 1 . 5 , 5 . 2 1 7 0 7 6 E - 0 2 - . 1 3 1 6 8 4 E - 0 3 - . 3 6 0 0 I 2 E - 0 2

2 . 0 1 . 0 . 0 . 1 1 9 2 8 3 E - 0 2 - . 7 4 5 9 5 0 E - 0 4 - . 1 9 7 4 4 4 E - 0 2

2 . 0 1 . 0 1 . 0 . 5 7 5 3 6 7 E - 0 3 - . 3 9 5 9 0 8 E - 0 4 - . 9 4 9 6 7 8 E - 0 3

2 . 5 . 5 . 5 . 1 7 3 1 0 0 E - 0 3 - , 1 2 5 6 0 4 E - 0 4 - . 2 8 5 2 2 5 E - 0 3

1 . 5 1 , 5 1 . 5 . 5 1 9 3 0 1 E - 0 3 - . 3 7 6 8 1 3 E - 0 4 - . 8 5 5 7 1 9 E - 0 3

2 . 0 2 . 0 . 0 . 3 1 4 8 6 0 E - 0 3 - . 2 4 4 2 9 9 E - 0 4 - . 5 1 7 6 8 3 E - 0 3

2 . 5 1 . 5 . 5 . 1 5 1 5 3 3 E - 0 3 1 2 1 3 3 4 E - 0 4 - . 2 4 8 8 7 9 E - 0 3

2 . 0 2 . 0 1 , 0 . 1 7 5 0 0 9 E - 0 3 - . 1 4 1 4 5 6 E - 0 4 - . 2 8 7 3 4 9 E - 0 3

3 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 -OOOOOOE-99

3 . 0 1 . 0 . 0 . 5 0 1 9 9 8 E - 0 4 - . 4 1 9 4 8 5 E - 0 5 - . 8 2 3 2 5 6 E - 0 4

2 . 5 1 . 5 1 . 5 . 5 0 5 3 3 6 E - 0 4 - . 4 3 1 3 4 1 E - 0 5 - . 8 2 8 1 4 2 E - 0 4

3 . 0 1 . 0 1 . 0 . 2 9 5 8 6 6 E - 0 4 - . 2 5 4 1 8 9 E - 0 5 - . 4 8 4 7 4 2 E - 0 4

2 . 0 2 . 0 2 . 0 . 3 5 7 0 1 1 E - 0 4 - . 3 1 4 0 3 4 E - 0 5 - . 5 8 4 4 5 9 E - 0 4
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TABLE A-VI11

VALUES OF I I 1 *

< ^ , ^ ( 0 )  I V I FOR 6 . 6 5 0 0

_Bx
B /  o

B_y
^  o

Bz
m u l t i c e n t e r  I n t e g r a l s

OVERLAP KINETIC POTENTIAL
ENERGY ENERGY

. 0 . 0 . 0 . OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

. 5 o5 . 5 . 6 1 3 4 7 3 E - 0 1 . 3 2 0 1 0 5 E - 0 2 - . 1 0 7 4 2 8 E - 0 0

1 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 . 0 1 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 . 5 . 5 . 5 . 4 2 6 9 9 3 E - 0 2 - .  1 5 9 3 5 6 E - 0 3 - . 7 1 6 0 7 2 E - 0 2

1 . 0 1 . 0 1 . 0 . 6 6 4 6 7 3 E - 0 2 - . 2 7 5 7 5 6 E - 0 3 - . 1 1 1 2 4 8 E - 0 1

2 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 . 5 1 . 5 . 5 . 7 2 3 5 8 8 E - 0 3 - . 4 3 8 9 4 8 E - 0 4 - . I 2 0 0 0 1 E - 0 2

2 . 0 1 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOqooe- 9 9

2 . 0 1 . 0 1 - 0 . 5 7 5 3 6 7 E - 0 3 - . 3 9 5 9 0 8 E - 0 4 - . 9 4 9 6 7 8 E - 0 3

2 . 5 . 5 . 5 . 1 7 3 1 0 0 E - 0 3 - . 1 2 5 6 0 4 E - 0 4 - . 2 8 5 2 2 5 E - 0 3

1 . 5 1 . 5 1 . 5 . 5 1 9 3 0 1 E - 0 3 —. 3 7 B 8 1 3 E —O4 - . 8 5 5 7 1 9 E - 0 3

2 . 0 2 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

2 . 5 1 . 5 . 5 . 5 0 5 1 1 3 E - 0 4 —. 4 0 4 4 4 8 E —05 - . 8 2 9 5 9 0 E - 0 4

2 . 0 2 . 0 1 . 0 . 8 7 5 0 4 8 E - 0 4 - . 7 0 7 2 8 1 E - 0 5 - . 1 4 3 6 7 2 E - 0 3

3 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

3 . 0 1 . 0 , 0 .OOOOOOE-99 •OOOOOOE-99 .OoOOOOE-99

2 . 5 1 . 5 1 . 5 . 5 0 5 3 3 6 E - 0 4 - . 4 3 1 3 4 1 E - 0 5 - . 8 2 3 1 4 2 E - 0 4

3 . 0 1 . 0 1 . 0 . 2 9 5 8 6 6 E - 0 4 - . 2 5 4 1 8 9 E - 0 5 - . 4 8 4 7 4 2 E - 0 4

2 . 0 2 . 0 2 . 0 • 3 5 7 0 1 1 E - 0 4 - . 3 1 4 0 3 4 E - 0 5 - . 5 8 4 4 5 9 E - 0 4
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TABLE A-IX  

VALUES OF < 4 ^ , ( 0 )  I ^ ( ^ ) >  ,

FOR 6 . 6 5 0 0 a .

_Bx

û-a

By Bz
MULTICENTER INTEGRALS 

OVERLAP KINETIC POTENTIAL
ENERGY ENERGY

. 0 , 0 = 0 .OOOOOOE-99 .OOOOOOE-99 , 0 0 0 0 0 0 2 - 9 9

. 5 . 5 = 5 - . 3 1 6 0 2 8 E - 0 0 - . 2 2 8 7 1 9 E - 0 1 . 2 8 4 0 2 6 2 - 0 1

1 . 0 . 0 . 0 - . 5 0 4 0 6 0 E - 0 0 - . 3 0 1 5 9 2 E - 0 1 . 5 1 3 3 8 9 2 - 0 1

1=0 1=0 . 0 - . 2 1 8 2 6 2 E - 0 0 - . 5 3 8 1 6 6 E - 0 2 . 2 8 1 6 4 3 2 - 0 1

1 . 5 = 5 . 5 - . 1 8 5 9 7 5 E - 0 0 - . 1 4 1 9 1 1 E - 0 2 . 2 5 6 7 8 6 2 - 0 1

1 . 0 1 . 0 1 . 0 — = 1 0 3 6 6 7  E—00 - . 3 1 1 3 9 4 2 - 0 3 . 1 4 8 5 0 5 2 - 0 1

2 . 0 = 0 . 0 - . 1 0 5 3 8 3 2 - 0 0 . 1 2 6 7 7 0 2 - 0 2 . 1 5 4 3 9 4 2 - 0 1

1 , 5 1 . 5 = 5 - . 4 9 2 4 5 6 E - 0 1 . 1 0 2 0 6 2 2 - 0 2 . 7 3 1 1 5 1 2 - 0 2

2 . 0 1 . 0 = 0 — . 5 6 3 9 4 0  E—01 . 1 3 1 2 2 1 2 - 0 2 . 8 3 7 4 3 1 2 - 0 2 '

2 . 0 1 = 0 1 . 0 - . 3 1 4 3 3 9 E - 0 1 . 1 0 0 8 7 1 2 - 0 2 . 4 7 6 0 8 1 2 - 0 2

2 . 5 . 5 = 5 - . 2 5 9 1 6 6 E - 0 1 . 9 7 4 2 1 5 2 - 0 3 . 3 9 5 2 7 2 2 - 0 2

1 = 5 1 . 5 1 . 5 - . 1 5 5 4 9 9 2 - 0 1 . 5 8 4 5 2 9 2 - 0 3 . 2 3 8 7 2 5 2 - 0 2

2 . 0 2 = 0 . 0 - . 1 0 7 3 6 2 2 - 0 1 = 4 8 5 5 4 8 2 - 0 3 . 1 6 5 3 5 1 2 - 0 2

2 . 5 1 = 5 . 5 - . 9 2 1 0 0 7 2 - 0 2 . 4 5 2 2 3 4 2 - 0 3 . 1 4 2 4 4 7 2 - 0 2

2 . 0 2 . 0 1 . 0 —. 6 5 1 6 9 6 2 —02 . 3 2 7 7 9 5 2 - 0 3 . 1 0 0 9 5 0 2 - 0 2

3 = 0 = 0 . 0 - . 9 7 7 5 4 5 2 - 0 2 . 4 9 1 6 9 3 2 - 0 3 . 1 5 1 3 9 4 2 - 0 2

3 - 0 1 . 0 . 0 - . 6 0 5 8 4 1 2 - 0 2 . 3 3 1 2 6 6 2 - 0 3 . 9 4 1 0 3 3 2 - 0 3

2 - 5 1 . 5 1 . 5 - . 3 5 6 9 5 1 2 - 0 2 . 2 0 5 5 9 1 2 - 0 3 . 5 5 7 3 5 7 2 - 0 3

3 = 0 1 = 0 1 . 0 - . 3 8 2 4 0 7 2 - 0 2 . 2 2 3 7 4 1 2 - 0 3 . 5 9 6 7 9 0 2 - 0 3

2 . 0 2 . 0 2 . 0 - . 1 6 3 5 5 6 2 - 0 2 .  1 0 1 2 3 1 2 - 0 3 . 2 5 6 7 9 3 2 - 0 3
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t a b l e  A-IX (CONT^D)

2 . 5 2 , 5 . 5 - . 1 4 7 9 7 7 2 - 0 2 . 9 4 9 8 5 5 2 - 0 4 . 2 3 2 2 1 6 2 - 0 3

3 . 5 , 5 . 5 - . 2 0 7 1 6 8 2 - 0 2 . 1 3 2 9 7 9 2 - 0 3 . 3 2 5 1 3 7 2 - 0 3

3 . 0 2 , 0 . 0 - . 1 5 9 7 0 9 2 - 0 2 . 1 0 3 6 7 2 2 - 0 3 . 2 5 0 6 5 2 2 - 0 3

3 . 0 2 . 0 1 . 0 - . 1 0 5 3 5 0 2 - 0 2 . 7 1 2 4 5 1 E - 0 4 . 1 6 5 8 6 9 2 - 0 3

2 . 5 2 . 5 1 , 5 - . 6 4 7 7 1 4 2 - 0 3 . 4 5 0 1 0 1 2 - 0 4 . 1 0 2 2 4 3 2 - 0 3

3 , 5 1 . 5 . 5 - . 9 0 6 8 0 0  2 - 0 3 . 6 3 0 1 4 1 2 - 0 4 . 1 4 2 9 1 7 2 - 0 3

4 , 0 , 0 , 0 - . 6 3 2 9 9 8 2 - 0 3 . 4 5 7 7 7 1 2 - 0 4 . 1 0 0 0 7 1 2 - 0 3

3 . 5 1 . 5 1 . 5 —. 4 1 5 2 3 4 2 —03 . 3 0 6 7 2 6 2 - 0 4 . 6 5 7 2 0 7 2 - 0 4

3 , 0 2 . 0 2 . 0 - . 3 2 3 7 1 7 2 - 0 3 . 2 4 0 7 2 6 2 - 0 4 . 5 1 3 0 0 6 2 - 0 4

4 . 0 1 . 0 . 0 - . 4 3 1 6 2 2 2 - 0 3 . 3 2 0 9 6 8 2 - 0 4 . 6 8 3 1 3 3 2 - 0 4

3 . 0 3 . 0 . 0 - . 2 2 2 8 0 9 2 - 0 3 . 1 6 9 8 7 7 2 - 0 4 . 3 5 3 1 5 0 2 - 0 4

4 . 0 1 , 0 1 . 0 - . 2 9 7 0 7 9 2 - 0 3 . 2 2 6 5 0 3 2 - 0 4 . 4 7 0 9 0 1 2 - 0 4

2 , 5 2 . 5 2 . 5 - . 1 4 1 1 1 4 2 - 0 3 . 1 0 9 4 4 4 2 - 0 4 . 2 2 4 2 3 7 2 - 0 4

3 , 5 2 , 5 . 5 - . 1 9 7 5 5 9 2 - 0 3 . 1 5 3 2 2 2 2 - 0 4 . 3 1 3 4 3 8 2 - 0 4

3 . 0 3 . 0 1 . 0 - . 1 5 4 6 9 5 2 - 0 3 . 1 2 0 6 2 9 2 - 0 4 . 2 4 5 6 1 0 2 - 0 4

4 , 0 2 . 0 . 0 - . 1 4 4 3 6 9 2 - 0 3 . 1 1 4 8 9 9 2 - 0 4 . 2 2 9 3 5 1 2 - 0 4

3 , 5 2 . 5 1 . 5 - . 9 7 1 5 1 0 2 - 0 4 . 7 8 4 1 8 7 2 - 0 5 . 1 5 4 5 8 6 2 - 0 4

4 . 5 , 5 , 5 - . 1 2 4 9 0 8 2 - 0 3 . 1 0 0 8 2 4 2 - 0 4 . 1 9 8 8 1 7 2 - 0 4

4 , 0 2 . 0 1 . 0 - .  1 0 1 8 1 7 2 - 0 3 . 8 2 5 5 6 0 2 - 0 5 . 1 6 2 0 8 9 2 - 0 4

3 , 0 3 , 0 2 . 0 - . 5 4 2 3 9 4 2 - 0 4 . 4 4 7 3 4 8 2 - 0 5 . 8 6 5 1 1 2 2 - 0 5

4 . 5 1 . 5 . 5 - . 6 3 2 2 5 3 2 - 0 4 . 5 2 7 6 9 5 2 - 0 5 . 1 0 0 8 0 4 2 - 0 4

4 , 0 2 . 0 2 . 0 - . 3 7 2 0 8 7 2 - 0 4 . 3 1 6 2 8 8 2 - 0 5 . 5 9 4 1 7 8 2 - 0 5

3 . 5 2 . 5 2 . 5 - . 2 5 5 3 5 9 2 - 0 4 . 2 1 9 2 8 2 2 - 0 5 . 4 0 8 2 0 3 2 - 0 5

3 . 5 3 , 5 . 5 - . 2 5 5 3 5 9 2 - 0 4 . 2 1 9 2 8 2 2 - 0 5 . 4 0 7 8 2 8 2 - 0 5
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TABLE A-X

VALUES OF < 4 ^ ( 0 )  | - j  V ' | ^ ^ ( ' b ) >  ,

< 4 ^ ^  ( 0 )  |V  I 4 j ( B ) >  FOR 6 . 6 5 0 0  ^  ^

Bx
a .

B /  O-o 
_By

Æ,

m u l T i c e n t e r  i n t e g r a l s
OVERLAP K I N E T I C  P O T E N T IA L

ENERGY ENERGY

. 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

o5 . 5 . 5 - . 3 1 6 0 2 8 E - 0 0 - . 2 2 8 7 1 9 E - 0 1 . 2 8 4 0 2 6 5 - 0 1

1 . 0 . 0 . 0 . O O O O O O E - 9 9 .O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 0 1 , 0 . 0 - . 2 1 8 2 6 2 E - 0 0 - . 5 3 8 1 6 6 E - 0 2 . 2 8 1 6 4 3 E - 0 1

1 . 5 . 5 . 5 - . 6 1 9 9 1 8 E - 0 1 - . 4 7 3 0 3 7 E - 0 3 . 8 5 8 4 2 1 E - 0 2

1 . 0 1 . 0 1 . 0 —. 1 0 3 6 6 7 E —0 0 - . 3 1 1 3 9 4 E - 0 3 . 1 4 8 5 0 5 E - 0 1

2 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 5 1 . 5 . 5 - . 4 9 2 4 5 6 E - 0 1 . 1 0 2 0 6 2 E - 0 2 . 7 3 1 1 5 1 E - 0 2

2 , 0 1 . 0 . 0 - . 2 8 1 9 7 0 E - 0 1 . 6 5 6 1 0 7 E - 0 3 . 4 1 8 7 6 0 E - 0 2

2 , 0 1 . 0 1 . 0 - . 1 5 7 1 6 9 E - 0 1 . 5 0 4 3 5 7 E - G 3 . 2 3 8 1 9 1 E - 0 2

2 . 5 . 5 . 5 - . 5 1 8 3 3 2 E - 0 2 . 1 9 4 8 4 3 E - 0 3 . 7 9 0 5 8 1 E - 0 3

1 , 5 1 . 5 1 . 5 - . 1 5 5 4 9 9 E - 0 1 . 5 8 4 5 2 9 E - 0 3 . 2 3 8 7 2 5 E - 0 2

2 . 0 2 . 0 . 0 - . 1 0 7 3 6 2 E - 0 1 . 4 8 5 5 4 8 E - 0 3 . 1 6 5 3 5 1 E - 0 2

2 . 5 1 . 5 . 5 - . 5 5 2 6 0 4 E - 0 2 . 2 7 1 3 4 0 E - 0 3 . 8 5 4 7 0 4 E - 0 3

2 . 0 2 . 0 1 . 0 - . 6 5 1 6 9 6 E - 0 2 . 3 2 7 7 9 5 E - 0 3 . 1 0 0 9 5 0 E - 0 2

3 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

3 . 0 1 . 0 . 0 - . 2 0 1 9 4 7 E - 0 2 . 1 1 0 4 2 2 E - 0 3 . 3 1 3 7 1 8 E - 0 3

2 . 5 1 . 5 1 . 5 - . 2 1 4 1 7 0 E - 0 1 . 1 2 3 3 5 5 E - 0 3 . 3 3 4 3 6 0 E - 0 3

3 , 0 1 . 0 1 . 0 - . 1 2 7 4 6 9 E - 0 2 . 7 4 5 8 0 5 E - 0 4 . 1 9 8 9 1 9 E - 0 3

2 . 0 2 , 0 2 . 0 - . 1 6 3 5 5 6 E - 0 2 . 1 0 1 2 3 1 E - 0 3 . 2 5 6 7 9 3 E - 0 3
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TABLE A-X ( C O N T ’D)

2 . 5 2 . 5 . 5 - . 1 4 7 9 7 7 E - 0 2 . 9 4 9 8 5 5 2 - 0 4 . 2 3 2 2 1 6 2 - 0 3

3 . 5 . 5 . 5 - . 2 9 5 9 5 5 E - 0 3 , 1 8 9 9 7 1 2 - 0 4 . 4 6 4 5 7 4 2 - 0 4

3 . 0 2 . 0 , 0 1 0 6 4 7 2 E - 0 2 . 6 9 1 1 4 9 2 - 0 4 . 1 6 7 0 9 4 2 - 0 3

3 . 0 2 . 0 1 . 0 - . 7 0 2 3 3 5 E - 0 3 . 4 7 4 * 3 6 7 2 - 0 4 . 1 1 0 5 6 9 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 6 4 7 7 1 4 E - 0 3 . 4 5 0 1 0 1 2 - 0 4 . 1 0 2 2 4 3 2 - 0 3

3 . 5 1 . 5 . 5 - . 3 8 8 6 2 8 E - 0 3 . 2 7 0 0 6 0 2 - 0 4 . 6 1 2 5 2 4 2 - 0 4

4 . 0 . 0 . 0 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 . 5 1 . 5 - .  1 7 7 9 5 7 E - 0 3 . 1 3 1 4 5 4 2 - 0 4 . 2 8 1 6 0 1 2 - 0 4

3 . 0 2 . 0 2 . 0 - . 2 I 5 8 1 1 E - 0 3 . 1 6 0 4 8 4 2 - 0 4 . 3 4 1 9 2 3 2 - 0 4

4 . 0 1 . 0 . 0 - . 1 0 7 9 0 5 E - 0 3 . 8 0 2 4 2 1 2 - 0 5 . 1 7 0 8 1 9 2 - 0 4

3 . 0 3 . 0 . 0 - . 2 2 2 8 0 9 E - 0 3 . 1 6 9 8 7 7 2 - 0 4 . 3 5 3 1 5 0 2 - 0 4

4 . 0 1 . 0 1 . 0 — . 7 4 2 6 9 8 E —0 4 . 5 6 6 2 5 8 2 - 0 5 . 1 1 7 7 2 4 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 1 4 1 1 1 4 E - 0 3 . 1 0 9 4 4 4 2 - 0 4 . 2 2 4 2 3 7 2 - 0 4

3 . 5 2 . 5 . 5 - .  1 4 1 1 1 4 E - 0 3 . 1 0 9 4 4 4 2 - 0 4 . 2 2 3 8 7 1 2 - 0 4

3 . 0 3 . 0 1 . 0 - .  1 5 4 6 9 5 E - 0 3 . 1 2 0 6 2 9 2 - 0 4 . 2 4 5 6 1 0 2 - 0 4

4 . 0 2 . 0 . 0 - . 7 2 1 8 4 7 E - 0 4 , 5 7 4 4 9 7 2 - 0 5 . 1 1 4 6 7 6 2 - 0 4

3 . 5 2 . 5 1 . 5 - . 6 9 3 9 3 6 2 - 0 4 . 5 6 0 1 3 4 2 - 0 5 . 1 1 0 4 0 6 2 - 0 4

4 . 5 . 5 . 5 - . 1 3 8 7 8 7 E - 0 4 . 1 1 2 0 2 6 2 - 0 5 . 2 2 0 9 5 4 2 - 0 5

4 . 0 2 . 0 1 . 0 - . 5 0 9 0 8 8 2 - 0 4 . 4 1 2 7 8 0 2 - 0 5 . 8 1 0 3 9 6 2 - 0 5

3 . 0 3 . 0 2 , 0 - . 5 4 2 3 9 4 E - 0 4 . 4 4 7 3 4 8 2 - 0 5 . 8 6 5 1 1 2 2 - 0 5

4 , 5 1 . 5 . 5 - . 2 1 0 7 5 1 2 - 0 4 . 1 7 5 8 9 8 2 - 0 5 . 3 3 6 0 3 9 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 1 8 6 0 4 3 E - 0 4 . 1 5 8 1 4 4 2 - 0 5 . 2 9 7 0 2 4 2 - 0 5

3 . 5 2 , 5 2 . 5 - . 1 8 2 3 9 9 2 - 0 4 . 1 5 6 6 3 0 2 - 0 5 . 2 9 1 5 2 1 2 - 0 5

3 . 5 3 . 5 . 5 - . 2 5 5 3 5 9 2 - 0 4 . 2 1 9 2 8 2 2 - 0 5 . 4 0 7 8 2 8 2 - 0 5
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TABLE A-XI

VALUES OF ( 0 )  I ,  < ( ^ ( 0 )  | - %  ,

J 0 ) |  V 1 ^ ^ ( B ) > FOR ^8 = 6 . 6 5 0 0 O- OL-

Bx
'b /  0 .0

By Bz
Mu l t i c e n t e r  i n t e g r a l s

OVERLAP KINETIC POTENTIAL
ENERGY ENERGY

. 0 . 0 . 0 , OOOOOOE-99 .OOOOOOE-99 . OOOOOOE-99

. 5 , 5 , 5 - . 3 1 6 0 2 8 E - G 0 - . 2 2 8 7 1 9 E - 0 1 . 2 8 4 0 2 6 E - 0 1

1 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 . 0 1 . 0 , 0 , OOOOOOE-99 , OOOOOOE-99 .OOOOOOE-99

1 , 5 . 5 . 5 - . 6 1 9 9 1 8 E - 0 1 - . 4 7 3 0 3 7 E - 0 3 . 8 5 8 4 2 1 E - 0 2

1 , 0 1 . 0 1 . 0 - . 1 0 3 6 6 7 E - 0 0 - . 3 1 1 3 9 4 E - 0 3 . 1 4 8 5 0 5 E - 0 1

2 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 , 5 1 . 5 . 5 - ,  1 6 4 1 5 2 E—01 . 3 4 0 2 0 7 E - 0 3 . 2 4 4 3 5 1 2 - 0 2

2 . 0 1 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 •OOOOOOE-99

2 . 0 1 , 0 1 . 0 - .  1 5 7 1 6 9 E - 0 1 . 5 0 4 3 5 7 E - 0 3 , 2 3 8 1 9 1 2 - 0 2

2 , 5 . 5 . 5 - . 5 1 8 3 3 2 E - 0 2 , 1 9 4 8 4 3 E - 0 3 . 7 9 0 5 8 1 2 - 0 3

1 . 5 1 . 5 1 . 5 - .  1 5 5 4 9 9 E - 0 1 . 5 8 4 5 2 9 E - 0 3 . 2 3 8 7 2 5 2 - 0 2

2 . 0 2 , 0 . 0 .OOOOOOE-99 , OOOOOOE-99 .OOOOOOE-99

2 . 5 1 , 5 . 5 - . 1 8 4 2 0 1 E - 0 2 . 9 0 4 4 6 8 E - 0 4 . 2 8 4 8 9 5 E - 0 3

2 , 0 2 . 0 1 , 0 - . 3 2 5 8 4 8 E - 0 2 , 1 6 3 8 9 7 e- 0 3 , 5 0 4 7 2 0 2 - 0 3

3 , 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9

3 . 0 1 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9

2 . 5 1 , 5 1 . 5 - . 2 1 4 1 7 0 E - 0 2 . I 2 3 3 5 5 E - 0 3 . 3 3 4 3 6 0 2 - 0 3

3 , 0 1 , 0 1 . 0 - . 1 2 7 4 6 9 E - 0 2 . 7 4 5 8 0 5 E - 0 4 . 1 9 8 9 1 9 2 - 0 3

2 , 0 2 , 0 2 . 0 —. 1 6 3 5 5 6 E —02 . 1 0 1 2 3 1 E - 0 3 . 2 5 6 7 9 3 2 - 0 3
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TABLE A-XI ( CO NT ’D)

2 . 5 2 . 5 , 5 - . 2 9 5 9 5 5 E - 0 3 , 1 8 9 9 7 1 E - 0 4 . 4 6 4 2 2 2 E - 0 4

3 , 5 , 5 , 5 - . 2 9 5 9 5 5 E - 0 3 . 1 8 9 9 7 1 E - 0 4 . 4 6 4 5 7 4 E - 0 4

3 . 0 2 , 0 . 0 , OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

3 . 0 2 , 0 1 , 0 - , 3 5 1 1 6 7 E - 0 3 . 2 3 7 4 8 3 E - 0 4 . 5 5 2 6 6 6 E - 0 4

2 , 5 2 , 5 1 , 5 - . 3 8 8 6 2 8 E - 0 3 . 2 7 0 0 6 0 E - 0 4 . 6 1 3 2 4 9 E - 0 4

3 , 5 1 . 5 . 5 - , 1 2 9 5 4 2 E - 0 3 . 9 0 0 2 0 2 E - 0 5 . 2 0 4 1 1 0 E - 0 4

4 . 0 , 0 , 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

3 , 5 1 , 5 1 . 5 - . 1 7 7 9 5 7 E - 0 3 . 1 3 1 4 5 4 E - 0 4 . 2 8 1 6 0 1 E - 0 4

3 . 0 2 , 0 2 . 0 - . 2 1 5 8 1 1 E - 0 3 . 1 6 0 4 8 4 E - 0 4 . 3 4 1 9 2 3 E - 0 4

4 , 0 1 , 0 , 0 .OOOOOOE-99 .OOOOOOE-99 , OOOOOOE-99

3 . 0 3 , 0 , 0 •OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

4 . 0 1 . 0 1 . 0 - . 7 4 2 6 9 8 E - 0 4 . 5 6 6 2 5 8 E - 0 5 . 1 1 7 7 2 4 E - 0 4

2 . 5 2 . 5 2 . 5 - . 1 4 1 1 1 4 E - 0 3 . 1 0 9 4 4 4 E - 0 4 . 2 2 4 2 3 7 E - 0 4

3 . 5 2 . 5 . 5 - . 2 8 2 2 2 8 E - 0 4 . 2 1 8 8 8 9 E - 0 5 . 4 4 7 5 3 9 E - 0 5

3 . 0 3 , 0 1 , 0 - . 5 1 5 6 5 0 E - 0 4 . 4 0 2 0 9 8 E - 0 5 . 8 1 8 3 0 4 E - 0 5

4 . 0 2 , 0 , 0 , OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

3 , 5 2 . 5 1 , 5 —. 4 1 6 3 6 1 E—04 . 3 3 6 0 8 0 E - 0 5 . 6 6 2 2 4 9 E - 0 5

4 . 5 , 5 , 5 - . 1 3 8 7 8 7 E - 0 4 , 1 1 2 0 2 6 E - 0 5 . 2 2 0 9 5 4 E - 0 5

4 . 0 2 , 0 1 . 0 —, 2 5 4 5 4 4 E —04 . 2 0 6 3 9 0 E - 0 5 . 4 0 5 0 9 0 E - 0 5

3 , 0 3 , 0 2 . 0 — o 3 6 1 5 9 6  E—04 . 2 9 8 2 3 2 E - 0 5 . 5 7 6 5 8 8 E - 0 5

4 . 5 1 , 5 . 5 , OOOOOOE-99 .OOOOOOE-99 . 1 1 1 9 8 8 E - 0 5

4 . 0 2 , 0 2 , 0 - . 1 8 6 0 4 3 E - 0 4 . 1 5 8 1 4 4 E - 0 5 . 2 9 7 0 2 4 E - 0 5

3 . 5 2 . 5 2 . 5 - , 1 8 2 3 9 9 E - 0 4 . 1 5 6 6 3 0 E - 0 5 . 2 9 1 5 2 1 E - 0 5

3 . 5 3 . 5 , 5 - , 3 6 4 7 9 9 e- 0 5 . 3 1 3 2 6 0 E - 0 6 . 5 8 2 3 3 3 E - 0 6
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TABLE A-XII

VALUES OF <(^p/0)|

( 0 )  I V I FOR 6 , 6 5 0 0

Bx
a o

B / 4 ^
By Bz

MULTICENTER INTEGRALS 
OVERLAP KINETIC POTENTIAL

ENERGY ENERGY

oO . 0 , 0 , 9 9 9 1 1 9 E  00 . 1 4 0 9 0 2 2 - 0 0 - . 1 5 0 6 7 9 2 - 0 0

o5 , 5 , 5 . 2 5 9 9 1 4 E - 0 0 . 5 5 1 5 9 8 2 - 0 2 - . 4 1 2 1 0 0 2 - 0 1

1 . 0 , 0 , 0 - o 2 5 3 2 9 2 E - 0 0 - . 4 3 7 0 2 7 2 - 0 1 • 3 1 6 0 8 2 2 - 0 1

1 . 0 1 , 0 , 0 - . 7 2 6 0 8 5 E - 0 1 - . 9 3 5 4 9 8 2 - 0 2 , 1 0 7 1 7 5 2 - 0 1

1 , 5 , 5 , 5 - . 2 0 1 6 2 8 E - 0 0 - . 9 8 8 3 9 7 2 - 0 2 . 3 1 6 0 6 1 2 - 0 1

1 . 0 1 , 0 1 . 0 - . 2 3 4 1 7 1 E - 0 1 - . 2 7 5 3 9 6 2 - 0 2 . 4 2 7 4 5 7 2 - 0 2

2 . 0 , 0 , 0 - . 1 7 8 0 3 4 E - 0 0 - . 3 5 1 7 7 0 2 - 0 2 , 2 8 8 7 0 4 2 - 0 1

1 , 5 1 , 5 , 5 - - . 4 7 0 3 7 2 E - 0 1 - . 7 6 4 8 7 0 E - 0 3 , 7 6 4 8 3 7 2 - 0 2

2 , 0 1 . 0 . 0 - . 9 2 9 8 3 5 E - 0 1 - . 6 7 8 4 1 7 2 - 0 3 . 1 4 9 9 4 6 2 - 0 1

2 . 0 1 . 0 1 , 0 - . 5 0 9 8 7 3 E - 0 1 . 1 2 0 0 0 4 2 - 0 3 . 8 2 9 7 3 9 2 - 0 2

2 , 5 , 5 . 5 - . 5 8 6 3 5 7 E - 0 1 . 5 9 3 0 5 1 2 - 0 3 . 9 5 6 5 3 1 2 - 0 2

1 . 5 1 , 5 1 , 5 - . 1 3 6 5 6 0 E - 0 1 . 3 2 2 5 7 5 2 - 0 4 . 2 2 7 4 3 1 2 - 0 2

2 , 0 2 , 0 , 0 - , 1 7 0 8 4 8 E - 0 1 . 2 8 3 3 2 9 2 - 0 3 . 2 7 9 5 0 1 2 - 0 2

2 . 5 1 , 5 , 5 - . 2 0 8 5 2 7 E - 0 1 . 4 6 7 8 1 6 2 - 0 3 . 3 4 0 8 0 7 2 - 0 2

2 , 0 2 . 0 1 , 0 - , 1 0 3 1 4 5 E - 0 1 . 2 2 7 4 9 6 2 - 0 3 , 1 6 9 4 2 3 2 - 0 2

3 , 0 . 0 , 0 - . 2 8 4 0 7 6 E - 0 1 . 6 9 4 5 1 5 2 - 0 3 . 4 6 5 8 7 4 2 - 0 2

3 . 0 1 , 0 . 0 - . 1 7 7 2 5 1 E - 0 1 . 5 1 5 8 6 4 2 - 0 3 . 2 9 0 2 9 6 2 - 0 2

2 . 5 1 , 5 1 , 5 - . 8 1 4 3 7 7 E - 0 2 . 2 5 6 6 4 8 2 - 0 3 . 1 3 3 6 8 9 2 - 0 2

3 . 0 1 , 0 1 , 0 - . 1 1 2 7 5 2 E - 0 1 , 3 7 4 0 9 8 2 - 0 3 , 1 8 4 8 6 9 2 - 0 2

2 . 0 2 , 0 2 . 0 - . 2 5 6 9 0 7 E - 0 2 , 8 8 8 0 0 3 2 - 0 4 , 4 2 4 3 7 7 2 - 0 3
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TABLE A-XII ( CONT’D)

2 . 5 2 . 5 . 5 - . 3 4 1 4 1 6 E - 0 2 . 1 3 1 7 3 0 E - 0 3 , 5 6 0 8 0 2 2 - 0 3

3 . 5 . 5 . 5 - - . 7 5 6 3 0 4 E - 0 2 . 2 9 9 4 1 7 E - 0 3 , 1 2 4 2 0 9 2 - 0 2

3 . 0 2 ' 0 , 0 - , 4 7 9 i 9 0 e- 0 2 . 1 9 1 7 4 3 E - 0 3 , 7 8 6 2 7 9 2 - 0 3

3 . 0 2 . 0 1 , 0 - . 3 1 9 0 5 8 E - 0 2 . 1 3 6 9 4 7 2 - 0 3 , 5 2 4 0 7 9 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 1 5 1 4 1 5 E - 0 2 . 6 7 0 7 4 1 E - 0 4 . 2 4 9 2 9 1 2 - 0 3

3 , 5 1 . 5 . 5 - . 3 3 8 3 4 4 E - 0 2 . 1 5 3 1 2 5 E - 0 3 , 5 5 5 7 2 0 2 - 0 3

4 . 0 „0 . 0 - . 2 8 2 2 4 0 E- 0 2 . 1 3 6 8 5 6 E - 0 3 , 4 6 4 2 0 1 2 - 0 3

3 . 5 I « 5 1 . 5 - . 1 5 8 4 4 5 E - 0 2 . 7 9 1 7 3 7 E - 0 4 . 2 6 0 4 9 3 2 - 0 3

3 . 0 2 . 0 2 . 0 - . 1 0 0 9 4 4 E - 0 2 . 5 0 6 6 2 7 E —04 . 1 6 6 1 3 7 2 - 0 3

4 . 0 1 . 0 , 0 1 9 4 7 9 6 E - 0 2 . 9 8 7 4 7 5 2 - 0 4 . 3 2 0 2 9 5 2 - 0 3

3 . 0 3 . 0 . 0 - . 7 0 1 7 0 5 E - 0 3 . 3 6 6 5 1 5 2 - 0 4 , 1 1 5 4 1 4 2 - 0 3

4 . 0 1 , 0 1 . 0 - . 1 3 5 7 0 9 E - 0 2 . 7 1 5 5 3 8 2 - 0 4 , 2 2 3 1 7 8 2 - 0 3

2 . 5 2 . 5 2 « 5 - . 3 3 9 4 7 5 E - 0 3 0 1 8 0 1 9 2 2 - 0 4 , 5 5 9 9 3 0 2 - 0 4

3 . 5 2 . 5 . 5 - . 7 7 1 0 6 0 E - 0 3 . 4 1 6 1 4 1 2 - 0 4 . 1 2 6 8 0 1 2 - 0 3

3 . 0 3 . 0 1 . 0 - . 4 9 2 0 4 7 E - 0 3 . 2 6 6 3 2 4 2 - 0 4 . 8 0 9 7 7 1 2 - 0 4

4 . 0 2 . 0 , 0 —. 6 7 5 5 9 5 E—03 , 3 8 0 7 8 1 2 - 0 4 . 1 1 1 1 1 7 2 - 0 3

3 . 5 2 . 5 1 . 5 - . 3 8 7 7 7 8 . E - 0 3 . 2 2 2 6 8 2 2 - 0 4 , 6 3 8 2 2 1 2 - 0 4

4 . 5 . 5 «5 - . 6 7 8 9 3 9 E - 0 3 . 3 9 1 8 3 4 2 - 0 4 , 1 1 1 7 3 5 2 - 0 3

4 . 0 2 . 0 1 . 0 - . 4 8 2 1 9 7 E - 0 3 . 2 7 9 6 6 7 2 - 0 4 . 7 9 3 3 2 1 2 - 0 4

3 . 0 3 . 0 2 . 0 - ,  1 7 7 7 0 2 E - 0 3 , 1 0 4 9 7 1 2 - 0 4 . 2 9 2 7 9 5 2 - 0 4

4 . 5 1 . 5 . 5 - . 3 5 2 2 3 5 E - 0 3 . 2 1 3 9 0 2 2 - 0 4 . 5 7 9 6 8 2 2 - 0 4

4 . 0 2 . 0 2 . 0 -  , 1 8 2 5 3 9 E - 0 3 . 1 1 3 7 6 7 2 - 0 4 . 3 0 0 5 1 0 2 - 0 4

3 . 5 2 . 5 2 - 5 - . IO6 5 OOE-O3 . 6 7 2 3 0 9 2 - 0 5 . 1 7 5 4 4 6 2 - 0 4

3 . 5 3 . 5 . 5 - . 1 0 6 5 0 0 E - 0 3 , 6 7 2 3 0 9 2 - 0 5 . 1 7 5 3 4 1 2 - 0 4
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TABLE A-XII ( C O N T ’ü ;

4 . 5 1 . 5 1 . 5 - c 1 8 7 3 8 4 E - 0 3 . 1 1 8 7 9 3 2 - 0 4 , 3 0 8 4 5 7 2 - 0 4

4 . 0 3 . 0 . 0 - ,  1 3 3 6 6 0 E - 0 3 . 8 5 0 1 2 8 2 - 0 5 , 2 2 0 0 1 2 2 - 0 4

5 . 0 cO . 0 - . 2 1 7 9 2 1 2 - 0 3 . 1 3 8 9 9 0 2 - 0 4 , 3 5 8 8 3 7 2 - 0 4

4 . 0 3 . 0 1 , 0 - . 9 8 4 1 0 0 2 - 0 4 . 6 3 7 8 2 9 2 - 0 5 , 1 6 2 0 2 4 2 - 0 4

5 . 0 1 , 0 . 0 - . 1 6 0 5 7 2 2 - 0 3 „ 1 0 4 3 5 1 2 - 0 4 . 2 6 4 3 9 0 2 - 0 4

3 . 5 3 . 5 1 . 5 - . 5 7 8 0 0 3 2 - 0 4 . 3 7 8 7 1 0 2 - 0 5 . 9 5 2 0 8 9 2 - 0 5

4 . 5 2 . 5 . 5 - . 1 0 1 9 3 6 2 - 0 3 . 6 7 0 5 4 6 2 - 0 5 . 1 6 7 8 1 4 2 - 0 4

3 . 0 3 . 0 3 . 0 - . 3 6 9 8 0 4 2 - 0 4 . 2 4 2 3 4 0 2 - 0 5 . 6 0 9 7 6 9 2 - 0 5

5 . 0 1 . 0 1 . 0 - . 1 1 8 9 3 3 2 - 0 3 . 7 8 6 5 2 2 2 - 0 5 . 1 9 5 8 3 4 2 - 0 4

4 . 5 2 . 5 1 . 5 - . 5 6 5 7 4 6 2 - 0 4 . 3 8 4 3 1 4 2 - 0 5 . 9 3 1 6 4 1 2 - 0 5

4 . 0 3 . 0 2 . 0 —, 4 0 4 8 3 1 2 —04 , 2 7 5 6 3 2 2 - 0 5 . 6 6 6 8 6 7 2 - 0 5

5 . 0 2 , 0 . 0 - . 6 6 2 0 4 3 2 - 0 4 . 4 5 1 8 5 7 2 - 0 5 . 1 0 9 0 1 4 2 - 0 4

5 . 0 2 . 0 1 . 0 - . 4 9 7 3 1 9 2 - 0 4 . 3 4 4 3 3 0 2 - 0 5 . 8 1 8 9 7 9 2 - 0 5

3 . 5 3 . 5 2 . 5 - . 1 8 0 4 8 2 2 - 0 4 . 1 2 5 6 7 5 2 - 0 5 . 2 9 7 4 7 4 2 - 0 5

5 . 5 . 5 , 5 - . 4 9 3 7 8 8 2 - 0 4 . 3 4 5 6 2 0 2 - 0 5 . 8 1 3 3 4 9 2 - 0 5

4 . 0 4 . 0 , 0 1 7 3 3 9 9 2 - 0 4 . 1 2 2 9 6 9 2 - 0 5 . 2 8 5 6 1 4 2 - 0 5

4 . 5 2 . 5 2 . 5 - . 1 8 3 6 9 7 2 - 0 4 . 1 3 1 6 3 9 2 - 0 5 . 3 0 2 6 2 4 2 - 0 5

4 , 5 3 . 5 o5 - . 1 8 3 6 9 7 2 - 0 4 . 1 3 1 6 3 9 2 - 0 5 . 3 0 2 5 6 4 2 - 0 5

5 . 5 1 , 5 . 5 - . 2 8 3 9 8 0 2 - 0 4 . 2 0 3 8 1 6 2 - 0 5 . 4 6 7 7 6 0 2 - 0 5
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TABLE A-XIII

VALUES OF

( 0 ) FOR ^ 0  = 6 . 6 5 0 0  .

_Bx
O-c

CLo
_B,

MULT
OVERLAP

IC2NT2R i n t e g r a l s  
KINETIC 

ENERGY
POTENTIAL

ENERGY

. 0 . 0 . 0 . 9 9 9 1 1 9 E  00 . 1 4 0 9 0 2 2 - 0 0 . 1 5 0 6 7 9 2 - 0 0

o5 . 5 . 5 . 2 5 9 9 1 4 E - 0 0 . 5 5 1 5 9 8 2 - 0 2 . 4 1 2 1 0 0 2 - 0 1

1 . 0 . 0 . 0 . 3 7 6 5 4 2 E - 0 0 . 2 0 6 3 9 4 2 - 0 1 . 5 8 6 4 7 6 2 - 0 1

1 . 0 1 . 0 , 0 - . 7 2 6 0 8 5 E - 0 1 - . 9 3 5 4 9 8 2 - 0 2 . 1 0 7 1 7 5 2 - 0 1

1 . 5 . 5 . 5 . 7 1 4 5 8 4 E - 0 1 . 7 7 5 4 5 9 2 - 0 4 , 1 1 6 5 1 0 2 - 0 1

1 . 0 1 . 0 1 . 0 - . 2 3 4 1 7 1 E - 0 1 - . 2 7 5 3 9 6 2 - 0 2 . 4 2 7 4 5 7 2 - 0 2

2 . 0 . 0 . 0 . 4 9 3 1 8 7 2 - 0 1 - . 1 6 1 3 7 2 E - 0 3 . 7 9 4 9 4 8 2 - 0 2

1 . 5 1 . 5 . 5 - . 4 7 0 3 7 2 E - 0 1 —. 7 6 4 8 7 0 2 —03 . 7 6 4 8 3 7 2 - 0 2

2 . 0 1 . 0 . 0 - . 2 0 1 2 3 1 2 - 0 2 - . 4 3 3 6 3 3 2 - 0 3 . 2 6 7 7 4 4 2 - 0 3

2 . 0 1 . 0 1 . 0 - ,  1 0 7 9 4 0 E- 03 - . 2 1 9 2 6 6 2 - 0 3 . 3 0 8 9 5 0 2 - 0 4

2 . 5 o5 . 5 , 8 8 3 3 7 9 2 - 0 2 - . 2 4 8 1 3 9 2 - 0 3 . 1 4 4 7 4 3 2 - 0 2

1 . 5 1 . 5 1 . 5 - . 1 3 6 5 6 0 E - 0 1 . 3 2 2 5 7 5 2 - 0 4 . 2 2 7 4 3 1 2 - 0 2

2 . 0 2 . 0 . 0 1 7 0 8 4 8 E - 0 1 . 2 8 3 3 2 9 2 - 0 3 . 2 7 9 5 0 1 2 - 0 2

2 . 5 1 . 5 . 5 - . 4 5 3 7 1 1 2 - 0 2 . 6 7 1 5 6 7 2 - 0 4 . 7 4 1 4 2 4 2 - 0 3

2 . 0 2 . 0 1 . 0 - . 1 0 3 1 4 5 2 - 0 1 . 2 2 7 4 9 6 2 - 0 3 . 1 6 9 4 2 3 2 - 0 2

3 . 0 . 0 , 0 . 4 1 5 9 9 8 2 - 0 2 - . 1 4 6 1 1 8 2 - 0 3 . 6 8 0 3 3 0 2 - 0 3

3 . 0 1 , 0 . 0 . 4 4 4 7 7 5 2 - 0 3 —. 3 6 6 4 4 6 2 —0 4  —. 7 4 5 4 9 7 2 - 0 4

2 . 5 1 . 5 1 . 5 - . 1 6 5 5 9 3 2 - 0 2 . 3 9 4 8 1 8 2 - 0 4 . 2 7 4 0 1 7 2 - 0 3

3 . 0 1 . 0 1 . 0 . 3 4 8 5 3 2 2 - 0 3 - . 2 6 1 2 9 0 2 - 0 4 . 5 7 1 9 9 7 2 - 0 4

2 . 0 2 . 0 2 , 0 - . 2 5 6 9 0 7 2 - 0 2 . 8 8 8 0 0 3 2 - 0 4 . 4 2 4 3 7 7 2 - 0 3
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TABLE A-XIII (CONT'D)

2 . 5 2 . 5 . 5 - . 3 4 1 4 1 6 E - 0 2 . 1 3 1 7 3 0 2 - 0 3 . 5 6 0 8 0 2 2 - 0 3

3 . 5 c 5 . 5 . 7 3 4 7 2 3 2 - 0 3 - . 3 5 9 5 7 2 2 - 0 4 - . 1 2 0 7 5 2 2 - 0 3

3 . 0 2 . 0 . 0 - . 1 6 7 1 1 5 2 - 0 2 . 6 3 2 2 3 2 2 - 0 4 . 2 7 4 2 9 7 2 - 0 3

3 . 0 2 . 0 1 . 0 - . 1 1 0 2 0 9 2 - 0 2 . 4 4 9 3 8 2 2 - 0 4 . 1 8 1 2 8 4 2 - 0 3

2 . 5 2 . 5 1 . 5 - .  1 5 1 4 1 5 2 - 0 2 . 6 7 0 7 4 1 2 - 0 4 . 2 4 9 2 9 1 2 - 0 3

3 . 5 1 . 5 . 5 - . 2 6 7 9 6 9 2 - 0 3 . 9 7 0 6 8 8 2 - 0 5 . 4 3 9 4 5 8 2 - 0 4

4 . 0 . 0 . 0 . 2 7 8 2 0 9 2 - 0 3 - . 1 5 2 1 6 9 2 - 0 4 - . 4 5 7 1 9 3 2 - 0 4

3 . 5 l o 5 1 . 5 - . 1 1 5 7 0 0 2 - 0 3 . 4 7 0 1 4 6 2 - 0 5 . 1 9 0 8 7 6 2 - 0 4

3 . 0 2 . 0 2 . 0 - . 3 3 9 0 7 4 2 - 0 3 . 1 6 3 1 6 4 2 —0 4 . 5 5 9 6 1 3 2 - 0 4

4 . 0 1 . 0 . 0 , 6 3 1 4 9 2 2 - 0 4 - . 4 2 9 1 2 7 E - 0 5 - . 1 0 4 1 8 6 2 - 0 4

3 . 0 3 . 0 . 0 - . 7 0 1 7 0 5 2 - 0 3 . 3 6 6 5 1 5 2 - 0 4 . 1 1 5 4 1 4 2 - 0 3

4 . 0 1 . 0 1 . 0 . 4 7 3 1 6 2 2 - 0 4 - . 3 2 3 6 8 3 2 - 0 = - . 7 7 9 2 6 8 E - 0 5

2 . 5 2 . 5 2 . 5 - . 3 3 9 4 7 5 2 - 0 3 . 1 8 0 1 9 2 2 - 0 4 . 5 5 9 9 3 0 E - 0 4

3 . 5 2 . 5 . 5 - . 3 3 9 4 7 5 2 - 0 3 . 1 8 0 1 9 2 2 - 0 4 . 5 5 8 5 0 2 2 - 0 4

3 . 0 3 . 0 1 . 0 - . 4 9 2 0 4 7 2 - 0 3 . 2 6 6 3 2 4 2 - 0 4 . 8 0 9 7 7 1 2 - 0 4

4 . 0 2 . 0 . 0 - . 1 1 3 7 l 5 E - 0 3 , 6 1 2 5 9 7 2 - 0 5 . 1 8 6 9 9 4 2 - 0 4

3 . 5 2 . 5 1 . 5 1 6 9 4 0 7 E - 0 3 . 9 5 8 1 8 2 2 - 0 5 . 2 7 9 0 7 7 2 - 0 4

4 . 5 . 5 . 5 . 4 8 9 6 3 2 2 - 0 4 - . 3 1 0 4 5 8 2 - 0 5 - . 8 0 5 9 3 7 2 - 0 5

4 . 0 2 . 0 1 . 0 - . 8 0 2 7 6 7 2 - 0 4 . 4 4 5 7 6 4 2 - 0 5 . 1 3 2 1 4 8 2 - 0 4

3 . 0 3 . 0 2 . 0 - ,  1 7 7 7 0 2 2 - 0 3 . 1 0 4 9 7 1 E - 0 4 . 2 9 2 7 9 5 2 - 0 4

4 . 5 1 . 5 . 5 - ,  1 1 2 3 1 8 2 - 0 4 . 5 5 6 8 1 7 2 - 0 6 . 1 8 4 5 5 4 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 2 9 4 1 9 4 2 - 0 4 . 1 7 6 2 3 4 2 - 0 5 . 4 8 5 1 6 3 2 - 0 5

3 , 5 2 . 5 2 . 5 - . 4 5 8 3 7 7 2 - 0 4 . 2 8 5 5 8 7 2 - 0 5 . 7 5 6 0 4 1 2 - 0 5

3 . 5 3 . 5 . 5 - .  1 0 6 5 0 0 E - 0 3 . 6 7 2 3 0 9 2 - 0 5 , 1 7 5 3 4 1 2 - 0 4
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t a b l e  A - X I î I (CONT*D:

4 . 5 1 . 5 1 . 5 - . 5 3 9 5 9 0 2 - 0 5 . 2 7 7 7 2 9 2 - 0 6 . 8 8 9 3 0 0 2 - 0 6

4 . 0 3 . 0 . 0 - . 6 8 1 2 4 3 2 - 0 4 . 4 3 0 3 0 2 2 - 0 5 . 1 1 2 1 6 0 2 - 0 4

5 . 0 . 0 . 0 = 1 6 1 3 6 2 2 - 0 4 - . 1 0 9 4 7 4 2 - 0 5 - . 2 6 5 6 3 7 2 - 0 5

4 . 0 3 . 0 1 . 0 - . 5 0 0 6 1 1 2 - 0 4 . 3 2 2 2 9 2 2 - 0 5 . 8 2 4 4 9 4 2 - 0 5

5 . 0 1 . 0 . 0 . 5 1 9 4 7 9 2 - 0 5 —. 3 8 3 2 0 4 2 - 0 6 - . 8 5 6 0 3 6 2 - 0 6

3 . 5 3 . 5 1 . 5 - . 5 7 8 0 0 3 2 - 0 4 . 3 7 8 7 1 0 2 - 0 5 . 9 5 2 0 8 9 2 - 0 5

4 . 5 2 . 5 . 5 - . 2 4 6 9 8 4 2 - 0 4 . 1 5 9 8 3 2 2 - 0 5 . 4 0 6 6 7 5 2 - 0 5

3 . 0 3 . 0 3 . 0 - . 3 6 9 8 0 4 2 - 0 4 . 2 4 2 3 4 0 2 - 0 5 . 6 0 9 7 6 9 2 - 0 5

5 . 0 1 . 0 1 . 0 . 3 9 9 5 9 2 2 - 0 5 - . 2 9 7 4 9 7 2 - 0 6 —  . 6 5 8 4 1 9 5 —O5

4 . 5 2 . 5 1 . 5 - o 1 3 5 8 0 1 2 - 0 4 . 9 0 8 2 9 5 2 - 0 6 . 2 2 3 7 6 7 2 - 0 5

4 . 0 3 . 0 2 . 0 - . 2 0 4 7 7 7 2 - 0 4 . 1 3 8 5 6 7 2 - 0 5 . 3 3 7 5 0 9 2 - 0 5

5 . 0 2 . 0 . 0 - . 6 1 8 8 1 8 2 - 0 5 . 4 0 6 6 5 0 2 - 0 6 . 1 0 1 8 6 9 2 - 0 5

5 . 0 2 . 0 1 . 0 - . 4 5 9 6 6 8 2 - 0 5 . 3 0 6 6 3 2 2 - 0 6 . 7 5 7 0 8 8 8 - 0 6

3 . 5 3 . 5 2 . 5 - . 1 8 0 4 8 2 8 - 0 4 . 1 2 5 6 7 5 2 - 0 5 . 2 9 7 4 7 4 2 - 0 5

5 . 5 . 5 . 5 . 2 8 3 8 8 5 2 - 0 5 - . 2 0 9 5 4 2 2 - 0 6 - . 4 6 7 6 2 9 2 - 0 6

4 . 0 4 . 0 . 0 - . 1 7 3 3 9 9 2 - 0 4 . 1 2 2 9 6 9 2 - 0 5 . 2 8 5 6 1 4 2 - 0 5

4 . 5 2 . 5 2 . 5 - . 4 3 2 9 9 8 2 - 0 5 . 3 0 5 9 1 5 2 - 0 6 . 7 1 4 0 2 2 2 - 0 6

4 . 5 3 . 5 . 5 - . 1 0 3 4 7 0 2 - 0 4 . 7 3 8 9 7 9 2 - 0 6 . 1 7 0 4 4 9 2 - 0 5

5 . 5 1 . 5 . 5 - . 3 1 8 6 3 2 2 - 0 6 . 1 7 2 0 7 2 2 - 0 7 . 5 2 3 9 2 4 2 - 0 7
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TABLE A - X Î V  

VALUES OF I , < , 4 ^ ( 0 )  | -  %

6 . 6 5 0 0  Æ A-

'b / ^ o MULTI CENTER I NTEGRALS

l ü l y OVERLAP K I N E T I C P O T E N T I A L
ENERGY ENERGY

«0 oO . 0 « 9 9 9 i l 9 E  0 0 . 1 4 0 9 0 2 2 - 0 0 - . 1 5 0 6 7 9 2 - 0 0

. 5 . 5 . 5 . 2 5 9 9 1 4 E - 0 0 . 5 5 1 5 9 8 2 - 0 2 - . 4 1 2 1 0 0 2 - 0 1

1 . 0 . 0 . 0 . 3 7 6 5 4 2 2 - 0 0 . 2 0 6 3 9 4 2 - 0 1 - . 5 8 6 4 7 6 2 - 0 1

1 . 0 1 . 0 «0 . 1 7 5 2 1 9 2 - 0 0 . 4 5 7 4 6 6 2 - 0 2 - . 2 9 4 4 8 6 2 - 0 1

1 . 5 . 5 . 5 . 7 1 4 5 8 4 2 - 0 1 . 7 7 5 4 5 9 2 - 0 4 - . 1 1 6 5 1 0 2 - 0 1

1 . 0 1 . 0 1 . 0 - . 2 3 4 1 7 1 2 - 0 1 - . 2 7 5 3 9 6 2 - 0 2 . 4 2 7 4 5 7 2 - 0 2

2 . 0 . 0 . 0 . 4 9 3 1 8 7 2 - 0 1 - . 1 6 1 3 7 2 2 - 0 3 - . 7 9 4 9 4 8 2 - 0 2

1 . 5 1 . 5 o5 . 2 3 5 7 7 5 2 - 0 1 - . 3 8 3 1 0 7 2 - 0 3 - . 3 9 0 3 9 8 2 - 0 2

2 . 0 1 . 0 . 0 . 2 8 3 1 1 4 2 - 0 1 - . 3 5 2 0 3 8 2 - 0 3 -  . 4 6 7 6 4 5 2 - 0 2

2 . 0 1 . 0 1 . 0 - . 1 0 7 9 4 0 2 - 0 3 - . 2 1 9 2 6 6 2 - 0 3 . 3 0 8 9 5 0 2 - 0 4

2 . 5 , 5 . 5 . 8 8 3 3 7 9 2 - 0 2 - . 2 4 8 1 3 9 2 - 0 3 - . 1 4 4 7 4 3 2 - 0 2

1 . 5 1 . 5 1 . 5 - . 1 3 6 5 6 0 2 - 0 1 . 3 2 2 5 7 5 2 - 0 4 . 2 2 7 4 3 1 2 - 0 2

2 . 0 2 , 0 . 0 . 6 4 8 7 3 0 2 - 0 2 - . 1 9 9 6 5 4 2 - 0 3 - . 1 0 7 4 1 3 2 - 0 2

2 . 5 1 , 5 . 5 . 3 6 2 0 7 2 2 - 0 2 - . 1 3 3 1 7 2 2 - 0 3 - . 5 9 7 4 8 6 2 - 0 3

2 . 0 2 . 0 1 . 0 . 5 4 1 3 6 1 2 - 0 3 —. 5 2 7 1 4 3 2 —0 4 -  . 8 7 4 3 7 0 2 - 0 4

3 . 0 . 0 . 0 . 4 1 5 9 9 8 2 - 0 2 - . 1 4 6 1 1 8 2 - 0 3 - . 6 8 0 3 3 0 2 - 0 3

3 . 0 1 . 0 . 0 . 2 7 1 6 0 1 2 - 0 2 - ,  1 0 5 7 0 8 2 - 0 3 - . 4 4 7 1 3 5 2 - 0 3

2 . 5 1 . 5 1 . 5 - . 1 6 5 5 9 3 2 - 0 2 . 3 9 4 8 1 8 2 - 0 4 . 2 7 4 0 1 7 2 - 0 3

3 . 0 1 . 0 1 . 0 , 3 4 8 5 3 2 2 - 0 3 - . 2 6 1 2 9 0 2 - 0 4 - . 5 7 1 9 9 7 2 - 0 4

2 . 0 2 . 0 2 . 0 - . 2 5 6 9 0 7 2 - 0 2 . 8 8 8 0 0 3 2 - 0 4 . 4 2 4 3 7 7 E - 0 3
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TABLt A-XlV tCOIMT’D)

2 . 5 2 . 5 . 5 . 7 3 4 7 2 3 2 - 0 3 - . 3 5 9 5 7 2 2 - 0 4 - . 1 2 1 3 4 7 2 - 0 3

3 . 5 o5 . 5 . 7 3 4 7 2 3 2 - 0 3 - . 3 5 9 5 7 2 2 - 0 4 - . 1 2 0 7 5 2 2 - 0 3

3 , 0 2 . 0 . 0 .  8 2 5 4 4 4 2 - 0 3 - . 3 9 5 9 2 9 2 - 0 4 - . 1 3 6 2 9 3 2 - 0 3

3 . 0 2 . 0 1 , 0 . 1 5 1 0 0 1 2 - 0 3 - ,  1 0 2 6 7 3 2 - 0 4 - . 2 4 8 2 7 8 2 - 0 4

2 . 5 2 . 5 1 - 5 - . 2 6 7 9 6 9 2 - 0 3 . 9 7 0 6 8 8 2 - 0 5 . 4 4 3 8 6 7 2 - 0 4

3 . 5 1 . 5 , 5 . 3 5 5 1 2 4 2 - 0 3 - . 1 8 9 7 6 7 2 - 0 4 - . 5 8 5 2 9 0 2 - 0 4

4 . 0 , 0 . 0 , 2 7 8 2 0 9 2 - 0 3 - ,  1 5 2 1 6 9 2 - 0 4 - . 4 5 7 1 9 3 2 - 0 4

3 . 5 1 . 5 1 , 5 - . 1 1 5 7 0 0 2 - 0 3 , 4 7 0 1 4 6 2 - 0 5 . 1 9 0 8 7 6 2 - 0 4

3 . 0 2 . 0 2 . 0 - . 3 3 9 0 7 4 2 - 0 3 . 1 6 3 1 6 4 2 - 0 4 . 5 5 9 6 1 3 2 - 0 4

4 . 0 1 . 0 . 0 • 1 9 7 2 2 ^ 2 - 0 3 - . 1 1 1 6 0 5 2 - 0 4 - . 3 2 4 7 0 9 2 - 0 4

3 . 0 3 . 0 . 0 . 1 4 0 9 4 3 2 - 0 3 - . 8 2 2 2 8 8 2 - 0 5 -  . 2 3 2 7 1 5 2 - 0 4

4 . 0 1 . 0 1 . 0 . 4 7 3 1 6 2 2 - 0 4 - . 3 2 3 6 8 3 2 - 0 5 - . 7 7 9 2 6 8 2 - 0 5

2 . 5 2 . 5 2 . 5 - . 3 3 9 4 7 5 2 - 0 3 , 1 8 0 1 9 2 2 - 0 4 . 5 5 9 9 3 0 2 - 0 4

3 . 5 2 . 5 . 5 . 9 2 1 0 9 5 2 - 0 4 - . 5 5 7 5 6 9 2 - 0 5 -  . 1 5 1 9 9 0 2 - 0 4

3 . 0 3 . 0 1 . 0 • 3 5 5 3 3 1 E - 0 4 - . 2 4 5 0 6 8 2 - 0 5 - . 5 8 5 5 1 8 2 - 0 5

4 . 0 2 . 0 . 0 . 7 3 5 7 8 2 2 - 0 4 - . 4 5 2 4 7 5 2 - 0 5 - . 1 2 1 3 4 3 2 - 0 4

3 . 5 2 . 5 1 , 5 - . 2 3 8 2 7 0 2 - 0 4 , 1 1 2 4 2 1 2 - 0 5 . 3 9 3 9 3 7 2 - 0 5

4 .  5 . 5 , 5 , 4 8 9 6 3 2 2 - 0 4 - . 3 1 0 4 5 8 2 - 0 5 - . 8 0 5 9 3 7 2 - 0 5

4 . 0 2 . 0 1 . 0 , 2 0 2 0 3 3 2 - 0 4 - ,  1 4 1 9 6 2 2 - 0 5 - « 3 3 2 8 8 4 2 - 0 5

3 , 0 3 . 0 2 . 0 - . 5 7 0 7 4 5 2 - 0 4 . 3 2 5 7 7 7 2 - 0 5 . 9 4 2 3 8 3 2 - 0 5

4 ,  5 1 . 5 . 5 . 2 6 6 5 7 4 2 - 0 4 - . 1 7 5 8 0 0 2 - 0 5 - . 4 3 9 2 7 7 2 - 0 5

4 . 0 2 . 0 2 , 0 - . 2 9 4 1 9 4 2 - 0 4 , 1 7 6 2 3 4 2 - 0 5 . 4 8 5 1 6 3 2 - 0 5

3 . 5 2 . 5 2 , 5 - . 4 5 8 3 7 7 2 - 0 4 . 2 8 5 5 8 7 2 - 0 5 . 7 5 6 0 4 1 2 - 0 5

3 , 5 3 . 5 . 5 . 1 4 8 2 5 0 2 - 0 4 - . 1 0 1 1 3 4 E - 0 5 — . 2 4 4 6 3 0 2 - 0 6
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TABLE A-XIV (CO NT ’d :

4 . 5 1 , 5 1 , 5 - . 5 3 9 5 9 0 E - 0 5 , 2 7 7 7 2 9 2 - 0 6 , 8 8 9 3 0 0 2 - 0 6

4 . 0 3 . 0 , 0 , I 6 1 3 6 2 E - 0 4 - , 1 0 9 4 7 4 2 - 0 5 - , 2 6 6 2 5 4 2 - 0 5

5 . 0 , 0 . 0 ,  1 6 1 3 6 2 E - 0 4 - , 1 0 9 4 7 4 2 - 0 5 - . 2 6 5 6 3 7 2 - 0 5

4 . 0 3 . 0 1 , 0 , 5 1 9 4 ? 9 e - 0 5 - , 3 8 3 2 0 4 2 - 0 6 - . 8 5 6 5 0 9 2 - 0 6

5 . 0 1 , 0 oO , 1 2 1 0 1 7 E - 0 4 - , 8 3 3 9 7 1 2 - 0 6 - . 1 9 9 3 4 0 2 - 0 5

3 , 5 3 . 5 1 . 5 - , 2 6 3 0 5 9 Ë - 0 5 ,  1 3 9 1 4 1 2 - 0 6 . 4 3 4 9 6 0 2 - 0 6

4 , 5 2 , 5 . 5 , 8 4 0 3 3 5 2 - 0 5 - . 5 9 0 4 4 9 2 - 0 6 -  , 1 3 8 5 8 8 2 - 0 5

3 . 0 3 . 0 3 . 0 - , 3 6 9 8 0 4 E - 0 4 . 2 4 2 3 4 0 2 - 0 5 , 6 0 9 7 6 9 2 - 0 5

5 , 0 1 , 0 1 , 0 . 3 9 9 5 9 2 E -  0 5 - . 2 9 7 4 9 7 2 - 0 6 -  . 6 5 8 4 1 9 2 - 0 6

4 , 5 2 , 5 1 . 5 - ,  I 2 9 5 9 7 E - 0 5 , 6 9 7 6 8 2 2 - 0 7 , 2 1 4 0 1 7 2 - 0 6

4 , 0 3 . 0 2 . 0 - . 6 1 8 8 1 8 E - 0 5 . 4 0 6 6 5 0 2 - 0 6 . 1 0 2 1 2 3 2 - 0 5

5 . 0 2 . 0 , 0 . 5 2 4 3 4 6 E - 0 5 - , 3 7 6 5 7 3 2 - 0 6 - . 8 6 4 4 3 0 2 - 0 6

5 . 0 2 . 0 1 , 0 ,  I 8 5 1 2 1 E - 0 5 — , I 4 I 4 6 3 E—q 6 - . 3 0 5 1 3 2 2 - 0 6

3 . 5 3 , 5 2 . 5 - . 7 6 0 4 6 8 E - -  0 5 . 5 2 3 6 0 7 2 - 0 6 , 1 2 5 4 6 2 2 - 0 5

5 . 5 , 5 , 5 , 2 8 3 8 8 5 2 - 0 5 - . 2 0 9 5 4 2 2 - 0 6 - . 4 6 7 6 2 9 2 - 0 6

4 . 0 4 . 0 , 0 , 2 3 5 5 0 4 2 - 0 5 - . 1 7 5 0 8 6 2 - 0 6 - . 3 8 8 5 6 1 2 - 0 6

4 . 5 2 . 5 2 . 5 - . 4 3 2 9 9 8 E - 0 5 . 3 0 5 9 1 5 2 - 0 6 , 7 1 4 0 2 2 2 - 0 6

4 . 5 3 . 5 , 5 o 1 6 8 7 0 4 2 - 0 5 - - , 1 2 7 1 4 7 2 - 0 6 - . 2 7 8 3 0 0 2 - 0 6

5 , 5 1 , 5 , 5 , 1 6 8 7 0 4 2 - 0 5 - ,  1 2 7 1 4 7 2 - 0 6 - . 2 7 8 0 3 3 2 - 0 6
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TABLE A-XV

VALUES

FOR 6 = 6 5 0 0

Bx
B / ^ o

H o

MULT
OVERLAP

I CE NT E R I NTEGRALS 
K I N E T I C  

ENERGY
P OT E NT I AL

ENERGY

cO . 0 . 0 . o o o o o o t ’-gg . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

o5 o5 . 5 - . 2 0 7 0 0 7 E  0 0 - . 2 5 2 4 7 4 E - 0 1 . 2 8 0 8 4 2 2 - 0 1

1 . 0 . 0 . 0 . OOOOOOE-  9 9 . 0 0 0 0 0 0 2 - 9 9 . OOOOOOE- 9 9

1 . 0 1 . 0 . 0 - . 2 4 7 8 2 8 E  0 0 - . 1 3 9 2 9 6 2 - 0 1 . 3 8 1 7 7 2 2 - 0 1

1 . 5 . 5 . 5 - . 1 0 2 4 0 7 E  0 0 - . 3 7 3 5 5 6 2 - 0 2 . 1 6 4 7 2 8 2 - 0 1

1 . 0 1 . 0 1 . 0 - . 1 1 3 4 3 9 Ë - 0 0 - . 3 5 4 8 5 8 2 - 0 2 . 1 8 3 9 5 0 2 - 0 1

2 . 0 oO . 0 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9 .OOOOOOE-99

1 . 5 1 . 5 . 5 - . 7 9 4 4 1 7 E - 0 1 - . 4 2 9 4  8 4 E — 0 3 . 1 2 8 6 2 9 2 - 0 1

2 . 0 1 . 0 . 0 - - . 6 0 6 4 7 4 E - ' 0 I - . 1 6 3 1 8 9 2 - 0 3 . 9 8 3 0 5 4 2 - 0 2

2 . 0 1 . 0 1 . 0 - . 3 3 9 1 9 6 E - 0 1 . 2 2 6 1 8 0 2 - 0 3 . 5 5 5 1 7 3 2 - 0 2

2 . 5 . 5 o5 1 4 0 5 6 1 E - 0 1 . 1 7 5 2 4 8 2 - 0 3 . 2 2 9 8 7 1 2 - 0 2

1 . 5 1 . 5 1 . 5 - . 2 5 3 0 1 0 2 - 0 1 . 3 1 5 4 4 6 2 - 0 3 . 4 1 5 4 8 7 2 - 0 2

2 . 0 2 . 0 . 0 - . 2 3 5 7 2 1 E - 0 I , 4 8 2 9 8 3 2 - 0 3 . 3 8 5 1 7 8 2 - 0 2

2 . 5 1 . 5 . 5 - . 1 5 2 9 5 9 2 - 0 1 . 3 7 5 6 1 8 2 - 0 3 . 2 5 0 3 8 3 2 - 0 2

2 . 0 2 . 0 1 . 0 - . 1 4 4 7 4 4 E - 0 1 , 3 7 3 6 1 4 2 - 0 3 . 2 3 7 2 2 6 2 - 0 2

3 . 0 . 0 . 0 . OOOOOOE- -99 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 1 . 0 - 0 - . 6 8 1 3 7 2 E - 0 2 . 2 0 7 1 9 0 2 - 0 3 . 1 1 1 6 6 7 2 - 0 2

2 . 5 1 . 5 1 . 5 " . 6 0 8 2 3 5 E - 0 2 . 2 0 3 5 9 3 2 - 0 3 . 9 9 9 9 3 1 2 - 0 3

3 . 0 1 . 0 1 . 0 - . 4 3 5 8 9 0 E - 0 2 . 1 5 0 0 8 5 2 - 0 3 . 7 1 6 0 5 5 2 - 0 3

2 . 0 2 . 0 2 . 0 - . 3 7 8 0 8 7 2 - 0 2 , 1 4 3 6 5 7 2 - 0 3 . 6 2 2 3 3 4 2 - 0 3
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TABLE A-XV { CONT’D)

2 . 5 2 . 5 . 5 - . 4 3 2 1 7 5 E - 0 2 . 1 7 4 6 7 4 2 - 0 3 . 7 0 9 5 0 6 2 - 0 3

3 . 5 . 5 . 5 - o 1 2 1 0 0 9 E - 0 2 . 4 8 9 0 8 8 2 - 0 4 , 1 9 8 8 0 3 2 - 0 3

3 , 0 2 . 0 . 0 3 7 4 4 8 9 E - 0 2 . 1 5 4 2 2 4 2 - 0 3 . 6 1 4 8 0 2 2 - 0 3

3 . 0 2 . 0 1 . 0 - . 2 5 0 6 1 8 E - 0 2 . 1 1 0 4 1 1 2 - 0 3 . 4 1 1 8 8 7 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 1 9 4 7 1 6 2 - 0 2 . 8 9 6 3 6 3 2 —0 4 . 3 2 0 2 6 4 2 - 0 3

3 . 5 1 . 5 . 5 - . 1 6 3 5 6 2 2 - 0 2 . 7 5 2 9 4 5 2 - 0 4 . 2 6 8 7 9 7 2 - 0 3

4 . 0 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 . 5 1 . 5 - . 7 7 1 0 9 7 2 - 0 3 . 3 9 0 9 7 9 2 - 0 4 . 1 2 6 9 0 6 2 - 0 3

3 , 0 2 . 0 2 . 0 - . 8 0 4 4 4 6 E - 0 3 . 4 1 2 1 5 5 2 - 0 4 . 1 3 2 4 5 4 2 - 0 3

4 . 0 1 . 0 . 0 - . 5 3 6 2 9 7 2 - 0 3 . 2 7 4 7 7 0 2 - 0 4 . 8 8 1 8 8 3 2 - 0 4

3 . 0 3 . 0 . 0 - . 8 4 2 6 4 9 2 - 0 3 . 4 4 8 7 4 4 2 - 0 4 . 1 3 8 5 6 9 2 - 0 3

4 . 0 1 . 0 1 . 0 - . 3 7 4 5 1 0 2 - 0 3 , 1 9 9 4 4 1 2 - 0 4 . 6 1 6 2 7 0 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 4 4 9 5 6 7 2 - 0 3 . 2 4 5 7 8 0 2 - 0 4 . 7 4 0 6 0 5 2 - 0 4

3 , 5 2 . 5 . 5 - . 6 2 9 3 9 4 2 - 0 3 . 3 4 4 0 9 2 2 - 0 4 . 1 0 3 5 2 6 2 - 0 3

3 . 0 3 . 0 1 . 0 - . 5 9 3 5 2 8 2 - 0 3 , 3 2 7 1 8 5 2 - 0 4 . 9 7 6 4 9 5 2 - 0 4

4 . 0 2 . 0 . 0 - . 3 7 4 5 8 6 2 - 0 3 . 2 1 3 0 1 4 2 - 0 4 . 6 1 6 2 6 6 2 - 0 4

3 . 5 2 . 5 1 . 5 - . 3 1 8 4 5 7 2 - 0 3 o 1 8 5 0 1 0 2 - 0 4 . 5 2 4 2 4 2 2 - 0 4

4 . 5 , 5 , 5 - . 8 1 8 8 9 0 2 - 0 4 . 4 7  5 7 4 0  2 — 0 5 . 1 3 4 7 7 4 2 - 0 4

4 . 0 2 . 0 1 . 0 - . 2 6 7 9 4 6 2 - 0 3 . 1 5 6 7 2 7 2 - 0 4 . 4 4 1 0 0 8 2 - 0 4

3 , 0 3 . 0 2 . 0 - . 2 1 7 1 3 0 2 - 0 3 . 1 3 0 3 0 8 2 - 0 4 . 3 5 7 5 8 7 2 - 0 4

4 . 5 1 , 5 . 5 1 2 7 8 7 6 2 - 0 3 . 7 8 1 2 5 3 2 - 0 5 . 2 1 0 4 8 9 2 - 0 4

4 . 0 2 . 0 2 . 0 - . 1 0 2 0 7 9 2 - 0 3 . 6 4 0 9 5 7 2 - 0 5 « 1 6 8 1 4 6 2  — 0 4

3 . 5 2 . 5 2 . 5 — o 8 8 4 6 6 6 2  — 0 4 . 5 6 3 9 6 9 2 - 0 5 . 1 4 5 7 5 9 2 - 0 4

3 , 5 3 . 5 . 5 - . 1 2 3 8 5 3 2 - 0 3 . 7 8 9 5 5 7 2 - 0 5 . 2 0 3 8 8 9 2 - 0 4
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T a b l e  a - x v  (c o n t ’d )

4 . 5 1 = 5 1 . 5 — o6 8 2 4 5 6 E ~ 0 4 . 4 3 5 0 6 2 2 - 0 5 . 1 1 2 3 9 7 2 - 0 4

4 . 0 3 = 0 . 0 1 1 2 3 4 7 E - 0 3 . 7 1 9 7 0 2 2 - 0 5 . 1 8 4 9 4 7 2 - 0 4

5 . 0 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 0 3 . 0 1 , 0 - . 8 2 8 8 3 8 E - 0 4 = 5 4 0 9 1 9 2 - 0 5 . 1 3 6 4 7 5 2 - 0 4

5 . 0 1 . 0 = 0 - . 3 4 5 3 4 9 2 - 0 4 . 2 2 5 3 8 3 2 - 0 5 . 5 6 8 6 3 4 2 - 0 5

3 . 5 3 . 5 1 = 5 - . 6 7 5 8 2 9 E - 0 4 . 4 4 6 8 7 4 2 - 0 5 . 1 1 1 3 0 3 2 - 0 4

4 . 5 2 . 5 . 5 - . 6 2 0 6 5 9 E - 0 4 . 4 1 0 3 9 5 2 - 0 5 . 1 0 2 1 9 5 2 - 0 4

3 . 0 3 . 0 3 . 0 —. 4 6 0 9 8 4 E —0 4 = 3 0 6 1 0 1 2 - 0 5 . 7 5 9 7 1 3 2 - 0 5

5 . 0 1 . 0 1 = 0 —• 2 5 6 1 0 2 E—0 4 . 1 7 0 0 5 6 2 - 0 5 . 4 2 1 7 8 9 2 - 0 5

4 . 5 2 . 5 1 . 5 - . 3 4 5 4 9 1 E - 0 4 . 2 3 5 8 3 5 2 - 0 5 . 5 6 9 0 8 5 2 - 0 5

4 . 0 3 . 0 2 . 0 - . 3 4 2 9 4 9 E - 0 4 . 2 3 4 9 6 7 2 - 0 5 . 5 6 4 9 8 4 2 - 0 5

5 . 0 2 . 0 . 0 - . 2 8 5 7 9 1 E - 0 4 . 1 9 5 8 0 5 2 - 0 5 . 4 7 0 6 5 0 2 - 0 5

5 . 0 2 . 0 1 . 0 - . 2 1 4 9 2 9 E - 0 4 . 1 4 9 3 6 5 2 - 0 5 . 3 5 4 0 1 6 2 - 0 5

3 . 5 3 . 5 2 . 5 - . 2 1 3 2 2 2 E - 0 4 . 1 4 9 6 8 4 2 - 0 5 . 3 5 1 3 4 7 2 - 0 5

5 = 5 . 5 . 5 - . 4 7 8 6 6 1 2 - 0 5 . 3 3 6 0 2 7 2 - 0 6 . 7 8 8 4 3 8 2 - 0 6

4 . 0 4 . 0 . 0 - . 1 9 6 9 4 9 E - 0 4 . 1 4 0 4 7 7 2 - 0 5 . 3 2 4 3 8 8 2 - 0 5

4 . 5 2 . 5 2 . 5 - . 1 1 2 8 1 9 2 - 0 4 . 8 1 1 9 9 3 2 - 0 6 . 1 8 5 9 1 7 2 - 0 5

4 . 5 3  = 5 . 5 - . 1 5 7 9 4 6  2 - 0 4 . 1 1 3 6 7 9 2 - 0 5 . 2 6 0 1 6 4 2 - 0 5

5 . 5 1 . 5 = 5 - . 8 2 7 3 4 0 2 - 0 5 . 5 9 5 4 6 1 2 - 0 6 . 1 3 6 2 8 5 2 - 0 5

4 . 0 4 . 0 1 . 0 - . 1 4 9 9 2 9 2 - 0 4 . 1 0 8 2 2 4 2 - 0 5 . 2 4 6 9 7 3 2 - 0 5

5 . 0 2 . 0 2 . 0 - . 9 3 7 0 5 9 2 - 0 5 . 6 7 6 4 0 4 2 - 0 6 . 1 5 4 4 0 3 2 - 0 5

4 . 0 3 . 0 3 . 0 - . 8 5 9 1 9 5 2 - 0 5 . 6 2 7 2 5 6 2 - 0 6 = 1 4 1 6 0 9 2 - 0 5

5 . 0 3 . 0 . 0 - ,  1 0 7 3 9 9 2 - 0 4 . 7 8 4 0 7 0 2 - 0 6 . 1 7 6 9 1 3 2 - 0 5

4 . 5 3 . 5 1 . 5 - . 9 2 3 7 7 6 2 - 0 5 . 6 7 9 8 9 1 2 - 0 6 = 1 5 2 1 9 5 2 - 0 5
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TABLE A-XVI

VALUES OF ,

FOR 6 . 6 5 0 0

_Bx
Û- o

Û.O

a .

MULT
OVERLAP

ICENTER i n t e g r a l s
KINETIC POTENTIAL 

ENERGY ENERGY

cO . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9

o5 , 5 o5 - . 2 0 7 0 0 7 E  00 - . 2 5 2 4 7 4 E - 0 1 . 2 8 0 8 4 2 E - 0 1

1 . 0 . 0 , 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 . 0 1 = 0 , 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 . 5 . 5 . 5 - . 1 0 2 4 0 7 E - 0 0 - . 3 7 3 5 5 6 E - 0 2 . 1 6 4 7 2 8 E - 0 1

1 . 0 1 . 0 1 . 0 - . 1 1 3 4 3 9 E - 0 0 - . 3 5 4 8 5 8 E - 0 2 . 1 8 3 9 5 0 E - 0 1

2 . 0 cO , 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1 , 5 1 , 5 , 5 - . 2 6 4 8 0 5 E - 0 1 — « 1 4 3 1 6  IE—03 . 4 3 3 8 0 8 E - 0 2

2 . 0 1 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

2 . 0 1 . 0 1 . 0 - . 3 3 9 1 9 6 E - 0 1 . 2 2 6 1 8 0 E - 0 3 • 5 5 5 1 7 3 E - 0 2

2 . 5 . 5 . 5 - . 1 4 0 5 6 1 E - 0 1 . 1 7 5 2 4 8 E - 0 3 . 2 2 9 8 7 1 E - 0 2

1 . 5 1 . 5 1 . 5 - . 2 5 3 0 1 0 E - 0 1 . 3 1 5 4 4 6 E - 0 3 . 4 1 5 4 8 7 2 - 0 2

2 , 0 2 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

2 . 5 1 . 5 , 5 - . 5 0 9 8 6 4 E - 0 2 . 1 2 5 2 0 6 E - 0 3 . 8 3 7 7 7 4 2 - 0 3

2 . 0 2 . 0 1 . 0 - . 7 2 3 7 2 4 E - 0 2 . 1 8 6 8 0 7 E - 0 3 . 1 1 9 0 4 3 2 - 0 2

3 . 0 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9

3 . 0 1 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9

2 . 5 1 . 5 1 . 5 - . 6 0 8 2 3 5 E - 0 2 . 2 0 3 5 9 3 E - 0 3 . 9 9 9 9 3 1 2 - 0 3

3 . 0 1 . 0 1 . 0 - . 4 3 5 8 9 0 E - 0 2 . 1 5 0 0 8 5 E - 0 3 . 7 1 6 0 5 5 2 - 0 3

2 . 0 2 . 0 2 , 0 - . 3 7 8 0 8 7 E - 0 2 . 1 4 3 6 5 7 E - 0 3 . 6 2 2 3 3 4 E - 0 3
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TABLE A-XVI ( CONT’D)

2 . 5 2 . 5 . 5 - . 8 6 4 3 5 1 E - 0 3 . 3 4 9 3 4 8 2 - 0 4 . 1 4 2 3 2 0 2 - 0 3

3 . 5 . 5 . 5 - . 1 2 1 0 0 9 2 - 0 2 . 4 8 9 0 8 8 2 - 0 4 .  1 9 8 8 0 3 2 - 0 3

3 . 0 2 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 2 . 0 1 . 0 - . 1 2 5 3 0 9 2 - 0 2 . 5 5 2 0 5 6 2 - 0 4 . 2 0 6 2 8 9 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 1 1 6 8 3 0 2 - 0 2 . 5 3 7 8 1 8 2 - 0 4 . 1 9 2 4 1 6 2 - 0 3

3 . 5 1 . 5 . 5 - . 5 4 5 2 0 7 2 - 0 3 . 2 5 0 9 8 1 2 - 0 4 . 8 9 7 1 7 6 2 - 0 4

4 . 0 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 , 5 1 . 5 - . 7 7 1 0 9 7 2 - 0 3 . 3 9 0 9 7 9 2 - 0 4 . 1 2 6 9 0 6 2 - 0 3

3 . 0 2 . 0 2 . 0 - . 8 0 4 4 4 6 2 - 0 3 . 4 1 2 1 5 5 2 - 0 4 . 1 3 2 4 5 4 2 - 0 3

4 . 0 1 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 3 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 0 1 . 0 1 , 0 - . 3 7 4 5 1 0 2 - 0 3 . 1 9 9 4 4 1 2 - 0 4 . 6 1 6 2 7 0 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 4 4 9 5 6 7 2 - 0 3 . 2 4 5 7 8 0 2 - 0 4 . 7 4 0 6 0 5 2 - 0 4

3 . 5 2 . 5 . 5 - . 1 2 5 8 7 8 2 - 0 3 . 6 8 8 1 8 5 2 - 0 5 . 2 0 7 3 7 0 2 - 0 4

3 . 0 3 . 0 1 . 0 - . 1 9 7 8 4 2 2 - 0 3 . 1 0 9 0 6 1 2 - 0 4 . 3 2 5 9 7 1 2 - 0 4

4 . 0 2 . 0 . 0 , 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 2 , 5 1 . 5 - . 1 9 1 0 7 4 2 - 0 3 . 1 1 1 0 0 6 2 - 0 4 . 3 1 4 7 9 3 2 - 0 4

4 . 5 . 5 , 5 - . 8 1 8 8 9 0 2 - 0 4 . 4 7 5 7 4 0 2 - 0 5 . 1 3 4 7 7 4 2 - 0 4

4 . 0 2 . 0 1 . 0 - . 1 3 3 9 7 3 2 - 0 3 . 7 8 3 6 3 6 2 - 0 5 . 2 2 0 6 6 5 2 - 0 4

3 . 0 3 . 0 2 . 0 - . 1 4 4 7 5 3 2 - 0 3 . 8 6 8 7 2 4 2 - 0 5 . 2 3 8 5 3 1 2 - 0 4

4 . 5 1 . 5 . 5 - . 4 2 6 2 5 4 2 - 0 4 . 2 6 0 4 1 7 2 - 0 5 . 7 0 1 9 8 2 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 1 0 2 0 7 9 2 - 0 3 . 6 4 0 9 5 7 2 - 0 5 . 1 6 8 1 4 6 2 - 0 4

3 . 5 2 . 5 2 . 5 - . 8 8 4 6 6 6 2 - 0 4 . 5 6 3 9 6 9 2 - 0 5 . 1 4 5 7 5 9 2 - 0 4

3 . 5 3 . 5 , 5 - . 1 7 6 9 3 3 2 - 0 4 . 1 1 2 7 9 3 2 - 0 5 . 2 9 1 6 0 0 2 - 0 5
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TABLE A-XVI (CONT*D)

4 . 5 1 , 5 1 . 5 - . 6 8 2 4 5 6 E - 0 4 . 4 3 5 0 6 2 E - 0 5 . H 2 3 9 7 E - 0 4

4 . 0 3 , 0 . 0 . O O O O O O E - 9 9 . O o o O O O E - 9 9 . O O O O O O E - 9 9

5 , 0 , 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

4 . 0 3 , 0 1 , 0 - . 2 7 6 2 7 9 E - 0 4 « 1 8 0 3 0 6 E - 0 5 . 4 5 5 3 1 6 E - 0 5

5 . 0 1 , 0 , 0 , OOOOOOE- 9 9 . O O O O O O E - 9 9 .OOOOOOE-99

3 , 5 3 . 5 1 , 5 —. 2 8 9 6 4 1 E—0 4 . 1 9 1 5 1 7 E - 0 5 . 4 7 7 3 7 7 E - 0 5

4 , 5 2 , 5 , 5 - . 1 2 4 l 3 l E - 0 4 . 8 2 Ü 7 9 0 E - 0 6 . 2 0 4 5 4 5 E - 0 5

3 . 0 3 . 0 3 . 0 - . 4 6 0 9 8 4 E - 0 4 . 3 0 6 1 0 1 E - 0 5 . 7 5 9 7 1 3 E - 0 5

5 , 0 1 , 0 1 , 0 - . 2 5 6 1 0 2 E - 0 4 . 1 7 0 0 5 6 E - 0 5 . 4 2 1 7 8 9 E - 0 5

4 , 5 2 , 5 1 . 5 - . 2 0 7 2 9 5 E - 0 4 . 1 4 1 5 0 1 E - 0 5 . 3 4 1 5 9 0 E - 0 5

4 , 0 3 , 0 2 . 0 - . 2 2 8 6 3 3 E - 0 4 . 1 5 6 6 4 4 E - 0 5 . 3 7 6 8 0 7 E - 0 5

5 , 0 2 . 0 . 0 . O O O O O O E - 9 9 , O O O O O O E - 9 9 . O O O O O O E - 9 9

5 . 0 2 . 0 1 . 0 - . 1 0 7 4 6 4 E - 0 4 . 7 4 6 8 2 6 E - 0 6 . 1 7 7 0 6 6 E - 0 5

3 , 5 3 , 5 2 , 5 - . 1 5 2 3 0 1 E - 0 4 . 1 0 6 9 1 7 E - 0 5 . 2 5 1 0 3 6 E - 0 5

5 , 5 , 5 . 5 - . 4 7 8 6 6 1 E - 0 5 . 3 3 6 0 2 7 E - 0 6 . 7 8 8 4 3 8 E - 0 6

4 . 0 4 . 0 . 0 , OOOOOOE - 9 9 . O O O O O O E - 9 9 , OOO O O O E - 9 9

4 . 5 2 , 5 2 , 5 - . 1 1 2 8 1 9 E - 0 4 . 8 1 1 9 9 3 E - 0 6 . 1 8 5 9 1 7 E - 0 5

4 , 5 3 , 5 . 5 - . 2 2 5 6 3 8 E - 0 5 . 1 6 2 3 9 8 E - 0 6 . 3 7 1 9 3 1 E - 0 6

5 , 5 1 , 5 . 5 - . 2 7 5 7 8 0 6 - 0 5 . 1 9 8 4 8 7 E - 0 6 . 4 5 4 3 8 0 E - 0 6

4 . 0 4 . 0 1 . 0 - . 3 7 4 8 2 3 E - 0 5 . 2 7 0 5 6 1 E - 0 6 . 6 1 7 8 6 1 E - 0 6

5 . 0 2 , 0 2 . 0 - . 9 3 7 0 5 9 E - 0 5 . 6 7 6 4 0 4 E - 0 6 . 1 5 4 4 0 3 E - 0 5

4 , 0 3 . 0 3 , 0 - . 8 5 9 1 9 5 5 - 0 5 . 6 2 7 2 5 6 E - 0 6 . 1 4 1 6 0 9 E - 0 5

5 , 0 3 , 0 , 0 , OOOOOOE - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

4 , 5 3 , 5 1 , 5 - , 3 9 5 9 0 4 E - 0 5 . 2 9 1 3 8 2 E - 0 6 . 6 5 2 5 9 8 E - 0 6
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t a b l e  A - X V I I

VALUES GF | ,

( 0 )  I V 1 ^ / ,  ( B ) >  FOR 6 . 6 5 0 0 ^ ^

B / d ^ MULTI CENTER I NTEGRALS
Bx B y Bz OVERLAP K I N E T I C P OT ENTI AL
^  o ENERGY ENERGY

, 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

. 5 , 5 . 5 - . 2 0 7 0 0 7 E  0 0 - . 2 5 2 4 7 4 E - 0 1 . 2 8 0 8 4 2 E - 0 1

1 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 0 1 , 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 5 «5 , 5 - . 3 4 1 3 5 9 E - 0 1 - . 1 2 4 5 1 8 E - 0 2 . 5 0 9 4 9 2 E - 0 2

1 . 0 1 . 0 1 . 0 - .  1 1 3 4 3 9 E - 0 0 - . 3 5 4 8 5 8 E - 0 2 . 1 8 3 9 5 0 E - 0 1

2 . 0 , 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 5 1 , 5 . 5 - . 2 6 4 8 0 5 E - 0 1 - . 1 4 3 1 6 1 E - 0 3 . 4 3 3 8 0 8 E - 0 2

2 . 0 1 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 . 0 1 , 0 1 . 0 - .  1 6 9 5 9 8 E - 0 1 .  1 1 3 0 9 0 E - 0 3 . 2 7 5 7 9 8 E - 0 2

2 . 5 . 5 . 5 - . 2 8 1 1 2 3 E - 0 2 . 3 5 0 4 9 6 E - 0 4 . 4 4 6 5 0 8 E - 0 3

1 . 5 1 . 5 1 . 5 - , 2 5 3 0 1 0 E - 0 1 • 3 1 5 4 4 6 E - 0 3 . 4 1 5 4 8 7 E - 0 2

2 . 0 2 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 . 5 1 . 5 . 5 - . 3 0 5 9 1 8 E - 0 2 . 7 5 1 2 3 6 E - 0 4 . 5 0 1 2 7 6 E - 0 3

2 . 0 2 . 0 1 . 0 - . 7 2 3 7 2 4 E - 0 2 .  1 8 6 B 0 7 E - 0 3 . 1 1 9 0 4 3 E - 0 2

3 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

3 . 0 1 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 , 5 1 , 5 1 - 5 - . 3 6 ^ 9 4 1 E - 0 2 . 1 2 2 1 5 6 E - 0 3 . 5 9 9 7 1 9 E - 0 3

3 . 0 1 , 0 1 . 0 - .  1 4 5 2 9 6 E - 0 2 . 5 0 0 2 8 4 E - 0 4 . 2 3 7 6 4 B E - 0 3

2 . 0 2 . 0 2 . 0 - . 3 7 8 0 8 7 E - 0 2 . 1 4 3 6 5 7 E - 0 3 . 6 2 2 3 3 4 E - 0 3
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TABLE A-XVII ( CO N T ’D)

2 . 5 2 . 5 . 5 - . 8 6 4 3 5 1 E - 0 3 . 3 4 9 3 4 8 2 - 0 4 . 1 4 2 3 2 0 2 - 0 3

3 . 5 . 5 . 5 - ,  1 7 2 8 7 0 E - 0 3 . 6 9 8 6 9 7 2 - 0 5 . 2 8 1 2 2 8 2 - 0 4

3 . 0 2 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 2 . 0 1 . 0 - o 8 3 5 3 9 6 E - 0 3 . 3 6 8 0 3 7 2 - 0 4 . 1 3 7 4 4 2 2 - 0 3

2 . 5 2 . 5 1 , 5 - . 1 1 6 8 3 0 2 - 0 2 . 5 3 7 8 1 8 2 - 0 4 . 1 9 2 4 1 6 2 - 0 3

3 . 5 1 . 5 , 5 - . 2 3 3 6 6 0 E - 0 3 . 1 0 7 5 6 3 2 - 0 4 . 3 8 3 6 2 6 2 - 0 4

4 . 0 cO . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 , 0 0 0 0 0 0 2 - 9 9

3 . 5 1 . 5 1 . 5 - . 3 3 0 4 7 0 E - 0 3 . 1 6 7 5 6 2 2 - 0 4 . 5 4 3 5 2 2 2 - 0 4

3 . 0 2 . 0 2 . 0 - . 5 3 6 2 9 7 E - 0 3 . 2 7 4 7 7 0 2 - 0 4 . 8 8 3 2 2 8 2 - 0 4

4 . 0 1 . 0 . 0 , OOOOOOE - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 3 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 0 1 , 0 1 , 0 - , 9 3 6 2 7 6 E - 0 4 . 4 9 8 6 0 4 2 - 0 5 , 1 5 3 7 1 9 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 4 4 9 5 6 7 E - 0 3 . 2 4 5 7 8 0 2 - 0 4 . 7 4 0 6 0 5 2 - 0 4

3 . 5 2 . 5 , 5 - . 8 9 9 1 3 5 2 - 0 4 . 4 9 1 5 6 1 2 - 0 5 . 1 4 8 0 7 0 2 - 0 4

3 . 0 3 . 0 1 , 0 - . 1 9 7 8 4 2 2 - 0 3 . 1 0 9 0 6 1 2 - 0 4 . 3 2 5 9 7 1 2 - 0 4

4 . 0 2 . 0 . 0 , OOOOOOE- 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 2 , 5 1 . 5 - . 1 3 6 4 8 1 2 - 0 3 . 7 9 2 9 0 0 2 - 0 5 . 2 2 4 8 3 2 2 - 0 4

4 . 5 . 5 , 5 - . 9 0 9 8 7 8 2 - 0 5 . 5 2 8 6 0 0 2 - 0 6 . 1 4 9 2 2 8 2 - 0 5

4 . 0 2 . 0 1 , 0 - . 6 6 9 8 6 7 2 - 0 4 , 3 9 1 8 1 8 2 - 0 5 . 1 1 0 2 6 0 2 - 0 4

3 . 0 3 . 0 2 . 0 - . 1 4 4 7 5 3 2 - 0 3 , 8 6 8 7 2 4 2 - 0 5 . 2 3 8 5 3 1 2 - 0 4

4 . 5 1 . 5 . 5 - ,  1 4 2 0 8 4 2 - 0 4 . 8 6 8 0 5 9 2 - 0 6 . 2 3 3 6 7 1 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 5 1 0 3 9 9 2 - 0 4 . 3 2 0 4 7 8 2 - 0 5 . 8 4 0 7 4 8 2 - 0 5

3 . 5 2 , 5 2 . 5 —« 6 3 1 9 0 4 E —0 4 . 4 0 2 8 3 5 2 - 0 5 . 1 0 4 1 3 5 2 - 0 4

3 . 5 3 . 5 . 5 - .  1 7 6 9 3 3 2 - 0 4 . 1 1 2 7 9 3 2 - 0 5 . 2 9 1 6 0 0 2 - 0 5



I l l

TABLE A - X V I I  ( CONT * D)

4 . 5 1 . 5 1 , 5 - . 2 2 7 4 8 5 E - 0 4 . 1 4 5 0 2 0 2 - 0 5 • 3 7 4 4 5 4 2 - 0 5

4 . 0 3 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 , 0 0 0 0 0 0 2 - 9 9

5 . 0 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 0 3 . 0 1 . 0 - . 2 0 7 2 0 9 E - 0 4 .  1 3 5 2 2 9 E - 0 5 . 3 4 1 4 5 0 2 - 0 5

5 . 0 1 . 0 , 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 • O O O O O O E - 9 9

3 . 5 3 . 5 1 . 5 - . 2 8 9 6 4 1 E - 0 4 . 1 9 1 5 1 7 2 - 0 5 , 4 7 7 3 7 7 2 - 0 5

4 . 5 2 . 5 , 5 - . 6 8 9 6 2 1 E - 0 5 . 4 5 5 9 9 4 2 - 0 6 . 1 1 3 5 9 2 2 - 0 5

3 , 0 3 , 0 3 . 0 —. 4 6 0 9 8 4 E —0 4 . 3 0 6 1 0 1 2 - 0 5 , 7 5 9 7 1 3 2 - 0 5

5 , 0 1 , 0 1 . 0 - . 5 1 2 2 0 5 E - 0 5 . 3 4 0 1 1 3 2 - 0 6 , 8 4 2 6 0 7 2 - 0 6

4 . 5 2 = 5 1 . 5 - ,  1 1 5 1 6 3 E - 0 4 - . ■ 7 8 6 1 1 9 E - 0 6 . 1 8 9 7 4 3 2 - 0 5

4 , 0 3 . 0 2 . 0 —o 1 7 1 4 7 4 E —0 4 . 1 1 7 4 8 3 2 - 0 5 • 2 8 2 6 1 3 2 - 0 5

5 . 0 2 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

5 . 0 2 . 0 1 . 0 - . 4 2 9 8 5 9 E - 0 5 . 2 9 8 7 3 0 2 - 0 6 . 7 0 7 9 2 0 2 - 0 6

3 . 5 3 . 5 2 . 5 - . 1 5 2 3 0 1 E - 0 4 . 1 0 6 9 1 7 2 - 0 5 , 2 5 1 0 3 6 2 - 0 5

5 . 5 . 5 , 5 —. 4 3 5 1 4 7 E—0 6 . 3 0 5 4 7 9 2 - 0 7 . 7 1 5 7 4 8 2 - 0 7

4 , 0 4 . 0 . 0 , OOO O O O E - 9 9 « 0 0 0 0 0 0 ^ - 9 9 • 0 0 0 0 0 0 2 - 9 9

4 . 5 2 , 5 2 . 5 - . 6 2 6 7 7 3 E - 0 5 . 4 5 1 1 0 7 2 - 0 6 , 1 0 3 3 0 0 2 - 0 5

4 . 5 3 . 5 . 5 - c 1 7 5 4 9 6 E - 0 5 . 1 2 6 3 1 0 2 - 0 6 . 2 8 9 2 5 9 2 - 0 6

5 . 5 1 , 5 . 5 - . 7 5 2 1 2 8 2 - 0 6 . 5 4 1 3 2 8 2 - 0 7 . 1 2 3 8 2 5 2 - 0 6

4 . 0 4 . 0 1 . 0 - . 3 7 4 8 2 3 E - 0 5 . 2 7 0 5 6 1 2 - 0 6 . 6 1 7 8 6 1 2 - 0 6

5 . 0 2 . 0 2 . 0 - . 3 7 4 8 2 3 E - 0 5 . 2 7 0 5 6 1 2 - 0 6 . 6 1 7 5 6 4 2 - 0 6

4 , 0 3 . 0 3 . 0 - . 6 4 4 3 9 6 E - 0 5 . 4 7 0 4 4 2 E - 0 6 . 1 0 6 2 2 1 2 - 0 5

5 . 0 3 . 0 . 0 , OOOOOOE - 9 9 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 5 3 . 5 1 . 5 - . 3 0 7 9 2 5 E - 0 5 • 2 2 6 6 3 0 2 - 0 6 . 5 0 7 5 6 5 2 - 0 6
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t a b l e  A - X V I I I  

VALUES OF < ^ ^ ( 0 )  I ( 0 )  | -  %

< 4 . ( 0 ) | v | f ^ j  ( ? ) > FOR 6 - 5 1 8 3
-ï>
B / d : ü MULTI CENTER I NTEGRALS

Bx B y B i OVERLAP K I N E T I C PC I c \ '
ENERGY

cO . 0 . 0 . 2 8 3 8 9 1 E - 0 3 . 6 8 2 5 2 9 E  0 0 . 6 4 - ' * - '

c 5 . 5 c 5 - . 5 6 1 5 1 1 E - 0 1 . 3 8 5 8 8 3 E - 0 3

1 . 0 cO . 0 - . 3 6 9 2 7 9 E - 0 1 . 1 1 8 5 2 5 2 - 0 2 . 6 /  C * 4

1 . 0 1 . 0 . 0 - . 9 0 0 6 6 7 E - 0 2 o 7 4 6 7 7 2 E - 0 3 14 7- . ; - '

1 . 5 o5 . 5 - . 3 7 2 2 8 8 E - 0 2 . 3 7 9 5 6 0 2 - 0 3 6 3 ■< ' i

1 . 0 1 , 0 1 . 0 - . 2 8 3 5 9 9 E - 0 2 , 3 0 2 6 6 5 2 - 0 3 ^ 5

2 . 0 . 0 , 0 1 0 3 8 2 6 E - 0 2 . 1 2 5 8 9 7 2 - 0 3 1 6 6 ? 1 '

1 . 5 1 . 5 . 5 - . 5 2 3 5 8 9 E - 0 3 . 6 7 5 8 9 6 2 - 0 4 8 6 7 *'

2 . 0 1 . 0 . 0 - . 4 2 1 1 8 8 E - 0 3 . 5 5 3 0 6 4 2 - 0 4 6 7 2 ^ 1 1

2 . 0 1 . 0 1 . 0 - . 1 8 4 3 1 5 e - 0 3 . 2 5 5 8 2 2 2 - 0 4 2 7  ̂2 '

2 . 5 . 5 . 5 1 0 3 1 5 5 E - 0 3 . 1 4 7 8 2 9 2 - 0 4 I ' :

1 . 5 1 . 5 1 . 5 - c  1 0 3 1 5 5 E - 0 3 . 1 4 7 8 2 9 2 - 0 4 1 2 W 4 4

2 . 0 2 . 0 . 0 - . 4 1 6 5 7 9 E - 0 4 . 6 2 2 3 3 6 2 - 0 5 6 5 9-4 6, '

2 . 5 1 . 5 . 5 - . 2 4 9 2 8 9 E - 0 4 . 3 7 9 9 4 3 2 - 0 5 4 y 4 . '■ •

2 . 0 2 . 0 1 . 0 - . 2 1 1 0 1 5 E - 0 4 . 3 2 3 5 5 8 2 - 0 5 3 4 1 4 ' i

3 . 0 . 0 . 0 - . 2 1 1 0 1 5 E - 0 4 . 3 2 3 5 5 8 2 - 0 5 3 3 3 4. . '

3 . 0 1 . 0 . 0 - .  1 1 0 5 3 7 E - 0 4 . 1 7 3 1 8 8 2 - 0 5 I 7 4 •

2 . 5 1 . 5 1 . 5 - . 6 9 3 8 2 6 E - 0 5 . 1 1 0 2 3 4 2 - 0 5 1 C 9 3 4 '

3 . 0 1 . 0 1 . 0 - . 5 9 6 0 4 5 E - 0 5 . 9 5 1 0 7 0 2 - 0 6 ') 3 7 4

2 . 0 2 . 0 2 , 0 - . 3 2 9 6 3 9 E - 0 5 . 5 3 4 2 9 6 2 - 0 6 5 1 .H ■ 6



I l l

TABLE A-XVII (CONT D)

4 . 5 1 , 5 1 , 5 - . 2 2 7 4 8 5 E - 0 4 . 1 4 5 0 2 0 E - 0 5 . 3 7 4 4 5 4 E - 0 5

4 . 0 3 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

5 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 , OOOOOOE- 9 9

4 . 0 3 . 0 1 , 0 - , 2 0 7 2 0 9 E - 0 4 . 1 3 5 2 2 9 E - 0 5 . 3 4 1 4 5 0 E - 0 5

5 . 0 1 . 0 . 0 , OOOOOOE- 99 . O O O O O O E - 9 9 . O O O O O O E - 9 9

3 . 5 3 . 5 1 . 5 - . 2 8 9 6 4 1 E - 0 4 .  I 9 1 5 1 7 E - 0 5 . 4 7 7 3 7 7 E - 0 5

4 . 5 2 . 5 . 5 - . 6 8 9 6 2 1 E - 0 5 . 4 5 5 9 9 4 E - 0 6 . 1 1 3 5 9 2 E - 0 5

3 . 0 3 . 0 3 . 0 —. 4 6 0 9 8 4 E —0 4 . 3 0 6 1 0 1 E - 0 5 . 7 5 9 7 1 3 E - 0 5

5 . 0 1 . 0 1 . 0 - . 5 1 2 2 0 5 E - 0 5 . 3 4 0 1 1 3 E - 0 6 . 8 4 2 6 0 7 E - 0 6

4 . 5 2 - 5 1 . 5 - . 1 1 5 1 6 3 E - 0 4 . 7 8 6 1 1 9 E - 0 6 . 1 8 9 7 4 3 E - 0 5

4 . 0 3 . 0 2 , 0 - . 1 7 1 4 7 4 E - 0 4 .  1 1 7 4 8 3 E - 0 5 • 2 8 2 6 1 3 E - 0 5

5 . 0 2 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

5 . 0 2 , 0 1 . 0 - . 4 2 9 8 5 9 E - 0 5 . 2 9 8 7 3 0 E - 0 6 . 7 0 7 9 2 0 E - 0 6

3 , 5 3 . 5 2 . 5 - . 1 5 2 3 0 1 E - 0 4 . 1 0 6 9 1 7 E - 0 5 . 2 5 1 0 3 6 E - 0 5

5 . 5 . 5 . 5 —. 4 3 5 1 4 7 E—0 6 . 3 0 5 4 7 9 E - 0 7 . 7 1 5 7 4 8 E - 0 7

4 . 0 4 . 0 . 0 , OOOOOOE- 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

4 . 5 2 . 5 2 . 5 - . 6 2 6 7 7 3 E - 0 5 . 4 5 1 1 0 7 E - 0 6 . 1 0 3 3 0 0 E - 0 5

4 . 5 3 , 5 . 5 - , 1 7 5 4 9 6 E - 0 5 . 1 2 6 3 1 0 E - 0 6 . 2 8 9 2 5 9 E - 0 6

5 . 5 1 . 5 . 5 - . 7 5 2 1 2 8 E - 0 6 . 5 4 1 3 2 8 E - 0 7 . 1 2 3 8 2 5 E - 0 6

4 . 0 4 . 0 1 . 0 - . 3 7 4 8 2 3 E - 0 5 . 2 7 0 5 6 1 E - 0 6 . 6 1 7 8 6 1 E - 0 6

5 . 0 2 . 0 2 . 0 - . 3 7 4 8 2 3 E - 0 5 . 2 7 0 5 6 1 E - 0 6 . 6 1 7 5 6 4 E - 0 6

4 , 0 3 . 0 3 . 0 —. 6 4 4 3 9 6 E —0 5 . 4 7 0 4 4 2 E - 0 6 . 1 0 6 2 2 1 E - 0 5

5 . 0 3 . 0 . 0 . O O O O O O E - 9 9 , OOOOOOE- 9 9 . O O O O O O E - 9 9

4 . 5 3 . 5 1 , 5 - . 3 0 7 9 2 5 E - 0 5 . 2 2 6 6 3 0 E - 0 6 « 5 0 7 5 6 5 E —0 6
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t a b l e  a - x v i i i

VALUES OF < ^ ^ ( 0 )  I ( 0 )  | -

( 0 ) | V  ( T ) > FOR 4 =  6 . 5 1 8 3 a. LL

Bx
^ ta .o

B y B i
MULT

OVERLAP
I CENTER I NT E GRAL S

K I N E T I C  P OT E NT I AL  
ENERGY ENERGY

oO . 0 , 0 . 2 8 3 8 9 1 E - 0 3 . 6 8 2 5 2 9 E  0 0 - . 6 4 9 6 6 4 E - 0 0

o5 . 5 . 5 - , 5 6 1 5 1 1 E - 0 1 . 3 8 5 8 8 3 E - 0 3 . 9 5 5 0 4 2 E - 0 1

1 . 0 oO , 0 - . 3 6 9 2 7 9 E - 0 1 . 1 1 8 5 2 5 E - 0 2 . 6 2 0 3 3 4 E - 0 1

1 . 0 1 . 0 . 0 ■ " . 9 0 0 6 6 7 E —0 2 . 7 4 6 7 7 2 E - 0 3 ,  1 4 7 5 1 8 E - 0 1

1 . 5 . 5 , 5 - . 3 7 2 2 8 8 E - 0 2 . 3 7 9 5 6 0 E - 0 3 . 6 0 3 9 6 9 E - 0 2

1 . 0 1 , 0 1 . 0 - . 2 8 3 5 9 9 E - 0 2 . 3 0 2 6 6 5 E - 0 3 . 4 5 9 0 2 0 E - 0 2

2 . 0 . 0 , 0 - ,  1 0 3 8 2 6 E - 0 2 . 1 2 5 8 9 7 E - 0 3 . 1 6 6 8 1 3 E - 0 2

1 . 5 1 . 5 . 5 - . 5 2 3 5 8 9 E - 0 3 . 6 7 5 8 9 6 E - 0 4 . 8 3 7 0 8 4 E - 0 3

2 . 0 1 . 0 . 0 - . 4 2 1 1 8 8 E - 0 3 . 5 5 3 0 6 4 E - 0 4 . 6 7 2 6 1 1 E - 0 3

2 . 0 1 . 0 1 . 0 - . 1 8 4 3 1 5 E - 0 3 . 2 5 5 8 2 2 E - 0 4 . 2 9 3 2 7 6 E - 0 3

2 . 5 . 5 . 5 - . 1 0 3 1 5 5 E - 0 3 . 1 4 7 8 2 9 E - 0 4 . 1 6 3 7 6 9 E - 0 3

1 . 5 1 . 5 1 . 5 - ,  1 0 3 1 5 5 E - 0 3 . 1 4 7 8 2 9 E - 0 4 . 1 6 3 7 8 5 E - 0 3

2 . 0 2 . 0 , 0 - . 4 1 6 5 7 9 E - 0 4 . 6 2 2 3 3 6 E - 0 5 . 6 5 9 4 6 2 E - 0 4

2 . 5 1 . 5 , 5 - . 2 4 9 2 8 9 E - 0 4 . 3 7 9 9 4 3 E - 0 5 . 3 9 4 0 6 6 E - 0 4

2 . 0 2 . 0 1 , 0 - . 2 1 1 0 1 5 E - 0 4 . 3 2 3 5 5 8 E - 0 5 . 3 3 3 4 3 1 E - 0 4

3 . 0 . 0 . 0 - . 2 1 1 0 1 5 E - 0 4 . 3 2 3 5 5 8 E - 0 5 . 3 3 3 4 0 0 E - 0 4

3 , 0 1 , 0 . 0 1 1 0 5 3 7 E - 0 4 . 1 7 3 1 8 8 E - 0 5 . 1 7 4 3 7 7 E - 0 4

2 . 5 1 . 5 1 . 5 - . 6 9 3 8 2 6 E - 0 5 . 1 1 0 2 3 4 E - 0 5 . 1 0 9 3 4 9 E - 0 4

3 . 0 1 , 0 1 . 0 - . 5 9 6 0 4 5 E - 0 5 . 9 5 1 0 7 0 E - 0 6 . 9 3 9 0 4 4 E - 0 5

2 . 0 2 . 0 2 , 0 - . 3 2 9 6 3 9 E - 0 5 . 5 3 4 2 9 6 E - 0 6 . 5 1 8 7 6 7 E - 0 5
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TABLE A-XVIII (CONT^D)

2 . 5 2 . 5 . 5 - . 2 1 4 5 5 8 E - 0 5 . 3 5 1 4 0 6 E - 0 6 . 3 3 7 3 8 3 E - 0 5

3 . 5 . 5 , 5 - . 2 1 4 5 5 8 E - 0 5 . 3 5 1 4 0 6 E - 0 6 . 3 3 7 3 6 2 E - 0 5

3 . 0 2 . 0 . 0 - , 1 8 6 4 2 9 E - 0 5 . 3 0 6 3 3 0 E - C 6 . 2 9 3 0 7 6 E - 0 5

3 . 0 2 . 0 1 , 0 - , 1 0 7 5 6 3 E - 0 5 o 1 7 8 8 8 0 E - 0 6 . 1 6 8 9 4 7 E - 0 5

2 . 5 2 . 5 1 . 5 - , 7 2 0 5 9 5 E - 0 6 ,  I 2 0 8 1 5 E - 0 6 . 1 1 3 1 1 6 E - 0 5

3 . 5 1 . 5 . 5 - . 7 2 0 5 9 5 E - 0 6 ,  1 2 0 8 1 5 E - 0 6 . 1 I 3 1 0 9 E - 0 5

4 . 0 . 0 . 0 - , 3 7 7 2 6 6 E - 0 6 . 6 4 0 2 6 5 E - 0 7 . 5 9 1 6 2 1 E - 0 6

3 . 5 1 . 5 1 . 5 - . 2 5 8 7 8 1 E - 0 6 . 4 4 2 0 8 1 E - 0 7 . 4 0 5 6 4 5 E - 0 6

3 . 0 2 . 0 2 . 0 - , 2 2 8 6 2 7 E - 0 6 . 3 9 1 3 8 3 E - 0 7 . 3 5 8 3 3 4 E - 0 6

4 . 0 1 . 0 . 0 - , 2 2 8 6 2 7 E - 0 6 , 3 9 1 3 8 3 E - 0 7 . 3 5 8 3 0 2 E - 0 6

3 . 0 3 . 0 , 0 - .  1 4 0 4 4 9 E - 0 6 . 2 4 2 3 3 5 E - 0 7 . 2 1 9 9 9 5 E - 0 6

4 . 0 1 . 0 1 , 0 - .  1 4 0 4 4 9 E - 0 6 . 2 4 2 3 3 5 E - 0 7 . 2 1 9 9 8 6 E - 0 6

2 . 5 2 . 5 2 , 5 - . 9 8 2 6 8 9 E - 0 7 . 1 7 0 4 8 2 E - 0 7 . 1 5 3 5 6 9 E - 0 6

3 . 5 2 . 5 , 5 - . 9 8 2 6 8 9 E - 0 7 .  1 7 0 4 8 2 E - 0 7 . I 5 3 5 6 1 E - 0 6

3 . 0 3 . 0 1 , 0 - . 8 7 3 7 0 4 E - 0 7 ,  1 5 1 8 3 9 E - 0 7 . 1 3 6 5 1 7 E - 0 6

4 . 0 2 . 0 . 0 - « 5 4 9 8 5 7 E - 0 7 . 9 6 1 9 2 3 E - 0 8 . 8 5 8 7 4 2 E - 0 7

3 . 5 2 . 5 1 . 5 - . 3 9 1 2 9 6 E - 0 7 . 6 8 7 7 0 4 E - 0 8 . 6 1 0 9 5 1 E - 0 7

4 . 5 . 5 . 5 - . 3 9 1 2 9 6 E - 0 7 , 6 8 7 7 0 4 E - 0 8 . 6 1 0 9 0 0 E - 0 7

4 . 0 2 . 0 1 , 0 - . 3 4 9 7 9 9 E - 0 7 . 6 1 5 6 8 3 E - 0 8 . 5 4 6 0 8 9 E - 0 7

3 . 0 3 , 0 2 . 0 - . 2 2 4 7 7 8 E - 0 7 . 3 9 7 8 7 4 E - C 8 . 3 5 0 8 0 3 E - 0 7

4 . 5 1 . 5 . 5 - .  1 6 2 3 3 0 E - 0 7 , 2 8 8 4 8 0 E - 0 8 . 2 5 3 2 5 7 E - 0 7

4 . 0 2 . 0 2 . 0 - . 9 5 4 1 6 1 E - 0 8 ,  1 7 0 6 1 5 E - 0 8 . 1 4 8 8 1 2 E - 0 7

3 . 5 2 . 5 2 . 5 - , 6 9 8 0 4 4 2 - 0 8 .  1 2 5 2 5 1 E - 0 8 . I 0 8 8 4 7 E - 0 7

3 . 5 3 , 5 . 5 - . 6 9 8 0 4 4 E - 0 8 , 1 2 5 2 5 1 E - 0 8 . 1 0 8 8 4 3 E - 0 7
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t a b l e  a - X I X

VALUES OF <A ( 0 )  , ( 0 )

( 0 ) | V FOR = 6 . 5 1 8 3

Bx
B /

By 8-2.
MULTI CENTER I NTEGRALS 

OVERLAP K I N E T I C  POTENTI AL
ENERGY ENERGY

oO oO . 0 . 1 0 0 0 5 7 E  0 1 . 2 0 4 8 4 4 E 0 0 -  . 2 2 3 5 3 0 2 - 0 0

o5 , 5 . 5 . 5 0 2 7 7 7 E - 0 0 . 1 6 9 0 6 7 2 - 0 1 - . 4 6 9 4 9 0 2 - 0 1

1 . 0 , 0 . 0 . 4 0 8 0 4 1 E - 0 0 . 9 7 6 5 6 2 2 - 0 2 - . 4 3 6 2 3 3 2 - 0 1

1 . 0 1 . 0 . 0 . 1 8 3 2 1 0 E - 0 0 - . 1 3 2 9 9 0 E — 0 2 - . 2 5 1 4 7 1 2 - 0 1

1 , 5 o5 . 5 , 1 0 4 6 1 5 E - 0 0 - . 2 5 0 9 0 9 2 - 0 2 - . 1 5 4 7 0 4 2 - 0 1

1 . 0 1 . 0 1 . 0 . 8 7 4 0 4 5 E - 0 1 - . 2 5 0 7 0 1 2 - 0 2 - . 1 3 3 7 6 9 2 - 0 1

2 . 0 oO . 0 . 4 3 9 2 0 4 E - 0 1 - . 1 9 4 8 8 8 2 - 0 2 - . 6 9 2 8 8 8 2 - 0 2

1 . 5 1 . 5 . 5 . 2 6 9 6 6 1 E - 0 1 - . 1 4 4 9 0 1 E - 0 2 - . 4 3 1 7 8 0 2 - 0 2

2 . 0 1 . 0 . 0 . 2 3 0 2 8 1 E - 0 1 - . 1 3 0 1 3 7 2 - 0 2 - . 3 6 9 0 2 5 2 - 0 2

2 , 0 1 . 0 1 . 0 . 1 2 5 0 6 9 E - 0 1 - . 8 2 8 9 8 8 2 - 0 3 - . 2 0 4 3 4 5 2 - 0 2

2 , 5 . 5 . 5 . 8 0 7 0 5 2 E - 0 2 - . 5 8 4 9 8 5 2 - 0 3 - . 1 3 2 8 9 5 2 - 0 2

1 . 5 1 . 5 1 . 5 . 8 0 7 0 5 2 E - 0 2 - . 5 8 4 9 8 5 2 - 0 3 - . 1 3 3 7 2 1 2 - 0 2

2 . 0 2 . 0 . 0 . 4 0 1 6 3 8 2 - 0 2 - . 3 2 6 2 8 6 2 - 0 3 - . 6 6 8 0 6 7 2 - 0 3

2 . 5 1 . 5 , 5 . 2 6 8 7 7 6 E - 0 2 - . 2 3 0 4 8 0 2 - 0 3 - . 4 4 8 8 8 1 2 - 0 3

2 , 0 2 . 0 1 . 0 . 2 3 5 6 9 9 E - 0 2 - . 2 0 5 4 2 3 2 - 0 3 - . 3 9 5 0 8 2 2 - 0 3

3 . 0 . 0 . 0 . 2 3 5 6 9 9 E - 0 2 - . 2 0 5 4 2 3 2 — 0 3 - . 3 9 5 2 6 9 2 - 0 3

3 , 0 1 , 0 . 0 . 1 4 1 0 5 1 2 - 0 2 - . 1 3 0 2 3 1 E - 0 3 - . 2 3 7 1 0 8 2 - 0 3

2 . 5 1 . 5 1 , 5 . 9 7 0 8 4 O E - O 3 - . 9 3 0 1 8 5 2 - 0 4 - . 1 6 3 9 9 6 2 - 0 3

3 . 0 1 . 0 1 . 0 . 8 5 8 9 2 9 2 - 0 3 - . 8 3 2 3 6 8 2 - 0 4 - . 1 4 5 0 5 3 2 - 0 3

2 , 0 2 . 0 2 . 0 . 5 3 1 2 8 6 2 - 0 3 - . 5 3 6 5 9 4 2 - O 4 - . 9 0 2 4 3 3 2 - 0 4
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TABLE A--XIX (C0NT’D3

2 . 5 2 . 5 o5 . 3 7 4 0 4 2 E - 0 3 - . 3 8 8 2 4 9 2 - 0 4 - . 6 3 4 9 0 7 2 - 0 4

3 . 5 . 5 . 5 . 3 7 4 0 4 2 2 - 0 3 - . 3 8 8 2 4 9 2 - 0 4 - . 6 3 5 1 0 4 5 - 0 4

3 . 0 2 . 0 oO - 3 3 3 3 0 6 2 - 0 3 - . 3 4 8 9 2 4 2 - 0 4 - . 5 6 5 7 4 7 2 - 0 4

3 . 0 2 . 0 1 . 0 . 2 1 1 8 1 4 2 - 0 3 - . 2 2 8 8 2 6 2 - 0 4 - . 3 6 0 5 4 5 2 - 0 4

2 . 5 2 . 5 1 . 5 . 1 5 1 9 4 2 2 - 0 3 — o 1 6 7 6 6 5 2  — 0 4 - . 2 5 9 2 4 9 2 - 0 4

3 . 5 1 . 5 . 5 , 1 5 1 9 4 2 2 - 0 3 - . 1 6 7 6 6 5 2 - 0 4 - . 2 5 8 8 9 9 2 - 0 4

4 . 0 . 0 . 0 . 8 8 5 4 3 6 2 - 0 4 - . 1 0 0 8 4 4 2 - 0 4 —. 1 5 1 3 3 4 2 —0 4

3 . 5 1 . 5 1 . 5 . 6 4 5 3 0 1 2 - 0 4 - . 7 4 7 5 9 5 2 - 0 5 - . 1 1 0 3 5 7 2 - 0 4

3 . 0 2 . 0 2 . 0 . 5 8 1 4 1 5 2 - 0 4 - . 6 7 7 2 3 5 2 - 0 5 - . 9 9 5 3 3 3 2 - 0 5

4 . 0 1 . 0 . 0 . 5 8 1 4 1 5 2 - 0 4 - . 6 7 7 2 3 5 2 - 0 5 - . 9 9 4 4 4 0 5 - 0 5

3 . 0 3 . 0 . 0 . 3 8 5 3 6 4 2 - 0 4 - . 4 5 8 1 1 7 2 - 0 5 - . 6 5 9 8 8 0 2 - 0 5

4 . 0 1 . 0 1 . 0 . 3 8 5 3 6 4 2 - 0 4 - . 4 5 8 1 1 7 2 - 0 5 - . 6 5 9 9 5 7 2 - 0 5

2 . 5 2 . 5 2 . 5 . 2 8 4 7 1 2 2 - 0 4 - . 3 4 3 2 6 8 5 - 0 5 — . 4 8 8 6 0 6 2 —0 5

3 . 5 2 . 5 . 5 . 2 8 4 7 1 2 2 - 0 4 - . 3 4 3 2 6 8 2 - 0 5 - . 4 8 7 8 7 1 2 - 0 5

3 . 0 3 . 0 1 . 0 . 2 5 7 6 5 4  2 - 0 4 - . 3 1 2 0 4 6 2 - 0 5 - . 4 4 1 7 8 9 5 - 0 5

4 . 0 2 . 0 . 0 . 1 7 3 6 7 7 2 - 0 4 - . 2 1 3 9 5 7 2 - 0 5 - . 2 9 7 9 3 5 2 - 0 5

3 . 5 2 . 5 1 . 5 . 1 2 9 8 5 5 2 - 0 4 - . 1 6 1 8 8 6 2 - 0 5 - . 2 2 3 0 2 9 2 - 0 5

4 . 5 . 5 c 5 . 1 2 9 8 5 5 2 - 0 4 - . 1 6 1 8 8 6 2 - 0 5 - . 2 2 3 0 2 0 2 - 0 5

4 . 0 2 . 0 1 . 0 . 1 1 7 9 6 8 2 - 0 4 - . 1 4 7 6 2 8 2 - 0 5 - . 2 0 2 5 8 3 2 - 0 5

3 . 0 3 . 0 2 . 0 . 8 0 7 0 6 3 2 - 0 5 —. 1 0 2 4 7 6 2 —0 5 - . 1 3 8 8 0 4 2 - 0 5

4 . 5 1 . 5 . 5 . 6 0 9 8 2 6 2 - 0 5 - . 7 8 2 2 7 2 2 - 0 6 - . 1 0 4 8 5 7 2 - 0 5

4 . 0 2 . 0 2 . 0 . 3 8 5 3 5 8 2 - 0 5 - . 5 0 2 2 2 9 2 - 0 6 - . 6 6 3 3 3 9 2 - 0 6

3 . 5 2 . 5 2 . 5 . 2 9 3 9 3 8 2 - 0 5 - . 3 8 6 5 0 1 2 - 0 6 —. 5 0 6 3 6 8 2 —0 6

3 . 5 3 . 5 . 5 . 2 9 3 9 3 8 2 - 0 5 - . 3 8 6 5 0 1 2 - 0 6 - . 5 0 6 0 6 1 2 - 0 6
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TABLE A-XIX ( C O N l ’û)

4 . 5 1 . 5 1 . 5 . 2 9 3 9 3 8 E - 0 5 - . 3 8 6 5 0 1 2 - 0 6 —. 5 o 6 0 8 4 2 - 0 6

4 . 0 3 . 0 . 0 . 2 6 8 7 6 4 E - 0 5 —. 3 5 4 4 1 4 2 —0 6 —. 4 6 2 7 3 1 2 —0 6

5 . 0 . 0 . 0 . 2 6 8 7 6 4 E - 0 5 - . 3 5 4 4 1 4 2 - 0 6 - . 4 6 2 9 2 7 2 - 0 6

4 . 0 3 . 0 1 . 0 o 1 8 8 5 3 0 E - - 0 5 - . 2 5 1 3 6 3 2 - 0 6 - . 3 2 4 8 0 3 2 - 0 6

5 . 0 1 . 0 . 0 . 1 8 8 5 3 0 2 - 0 5 - . 2 5 1 3 6 3 2 - 0 6 - . 3 2 4 8 2 8 2 - 0 6

3 . 5 3 . 5 1 . 5 . I 4 5 0 2 9 E - 0 5 - ,  1 9 4 8 8 2 2 - 0 6 - . 2 5 0 0 0 1 2 - 0 6

4 . 5 2 . 5 . 5 . 1 4 5 0 2 9 2 - 0 5 - ,  1 9 4 8 8 2 2 - 0 6 - . 2 4 9 9 1 1 2 - 0 6

3 . 0 3 . 0 3 . 0 o 1 3 2 9 7 4 2 - 0 5 -  , 1 7 9 1 3 6 2 - 0 6 -  . 2 2 9 3 6 3 2 - 0 6

5 . 0 1 . 0 1 . 0 . 1 3 2 9 7 4 2 - 0 5 — , 1 7 9 1 3 6 2  — 0 6 - . 2 2 9 2 0 8 2 - 0 6

4 . 5 2 . 5 1 . 5 , 7 3 0 8 7 2 2 - 0 6 - . 1 0 0 1 1 7 2 - 0 6 - . 1 2 6 0 7 2 2 - 0 6

4 , 0 3 . 0 2 . 0 , 6 7 1 8 0 6 2 - 0 6 - . 9 2 2 3 3 5 2 - 0 7 - . 1 1 5 9 2 1 2 - 0 6

5 . 0 2 . 0 . 0 . 6 7 I d O O E —0 6 - . 9 2 2 3 3 5 2 - 0 7 - . 1 1 5 8 7 7 2 - 0 6

5 . 0 2 . 0 1 . 0 , 4 8 0 9 8 2 2 - 0 6 - . 6 6 6 1 2 4 2 - 0 7 - . 8 2 9 9 8 3 2 - 0 7

3 . 5 3 . 5 2 . 5 . 3 7 5 4 8 7 2 - 0 6 - . 5 2 3 2 7 1 2 - 0 7 - . 6 4 8 4 2 7 2 - 0 7

5 . 5 o 5 . 5 . 3 7 5 4 8 7 2 - 0 6 - . 5 2 3 2 7 1 2 - 0 7 -  . 6 4 8 2 2 7 2 - 0 7

4 . 0 4 . 0 . 0 . 2 4 9 8 9 0 2 - 0 6 - . 3 5 1 6 9 3 2 - 0 7 - . 4 3 1 4 9 5 2 - 0 7

4 . 5 2 . 5 2 . 5 . 1 9 6 3 4 3 2 - 0 6 - . 2 7 7 8 8 9 2 - 0 7 - . 3 3 9 1 9 2 2 - 0 7

4 . 5 3 . 5 . 5 . 1 9 6 3 4 3 2 - 0 6 - . 2 7 7 8 8 9 2 - 0 7 - . 3 3 9 1 0 2 2 - 0 7

5 . 5 1 . 5 . 5 . 1 9 6 3 4 3 2 - 0 6 - . 2 7 7 8 8 9 2 - 0 7 - . 3 3 9 1 2 1 2 - 0 7

4 . 0 4 . 0 1 . 0 . 1 8 1 2 7 0 2 - 0 6 - . 2 5 7 0 2 5 2 - 0 7 - . 3 1 3 1 2 0 2 - 0 7

5 . 0 2 . 0 2 . 0 . 1 8 1 2 7 0 2 - 0 6 - . 2 5 7 0 2 5 2 - 0 7 - . 3 1 3 1 2 6 2 - 0 7

4 . 0 3 . 0 3 . 0 . 1 3 2 0 2 2 2 - 0 6 - . 1 8 8 5 3 1 2 - 0 7 - . 2 2 8 1 9 5 2 - 0 7

5 . 0 3 . 0 . 0 . 1 3 2 0 2 2 2 - 0 6 - . 1 8 8 5 3 1 2 - 0 7 - . 2 2 8 0 8 1 2 - 0 7

4 . 5 3 , 5 1 , 5 .  1 0 4 3 5 0 2 - 0 6 - . 1 4 9 7 7 8 2 - 0 7 - , 1 8 0 3 4 3 2 - 0 7



117

TABLE A-XX
VALUES OF |

V I FOR 6 . 5 1 8 3  a "

MULTI CENTER I NTEGRALS
B y

0.0
OVERLAP K I N E T I C

ENERGY
P O T E N T I A L

ENERGY

oO . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

c 5 , 5 .  5 . 6 3 6 3 4 6 E - 0 1 . 3 5 5 7 5 2 2 - 0 2 - . 1 1 1 6 4 2 2 - 0 0

1 . 0 . 0 . 0 . 8 2 3 5 2 6 2 - 0 1 . 2 5 1 5 1 7 2 - 0 2 - . 1 4 2 7 2 8 2 - 0 0

1 . 0 1 , 0 , 0 . 2 1 0 5 4 6 E - 0 1 - . 3 8 0 3 1 3 E - 0 3 - . 3 5 6 4 3 6 2 - 0 1

1 . 5 . 5 , 5 . 1 4 0 3 7 7 E - 0 1 - « 4 9 6 1 1 6 E - 0 3 - . 2 3 5 6 7 2 2 - 0 1

1 . 0 1 . 0 1 , 0 . 7 3 2 0 9 3 E - 0 2 - . 2 8 9 8 6 9 2 - 0 3 - . 1 2 2 6 5 7 2 - 0 1

2 . 0 . 0 . 0 . 5 9 8 8 9 0 2 - 0 2 - . 3 1 3 7 0 6 2 - 0 3 - . 9 9 7 2 2 6 2 - 0 2

1 . 5 1 . 5 . 5 « 2 4 6 5 4 6  2 —0 2 - . 1 4 5 8 7 4 2 - 0 3 - . 4 0 8 8 2 5 2 - 0 2

2 . 0 1 . 0 . 0 , 2 7 2 0 0 7 2 - 0 2 - . 1 6 6 1 3 9 2 - 0 3 - . 4 5 0 6 4 0 2 - 0 2

2 . 0 1 . 0 1 , 0 . 1 3 3 1 3 3 2 - 0 2 - . 8 9 8 4 2 1 2 - 0 4 - . 2 1 9 9 2 3 2 - 0 2

2 . 5 . 5 . 5 . 1 0 1 1 5 6 2 - 0 2 - . 7 2 1 3 6 8 2 - 0 4 - . 1 6 6 8 0 7 2 - 0 2

1 . 5 1 . 5 1 . 5 . 6 0 6 9 3 6 2 - 0 3 - . 4 3 2 8 2 1 2 - 0 4 - . 1 0 0 0 8 7 2 - 0 2

2 . 0 2 . 0 . 0 . 3 7 3 8 3 2 2 - 0 3 - . 2 8 5 7 7 5 2 - 0 4 - . 6 1 5 0 6 5 2 - 0 3

2 . 5 1 . 5 , 5 . 3 0 2 5 2 5 2 - 0 3 - . 2 3 8 9 2 6 2 - 0 4 - . 4 9 7 1 9 8 2 - 0 3

2 , 0 2 . 0 1 . 0 . 2 1 0 2 3 7 2 - 0 3 —. 1 6 7 6 6 3 2 —0 4 - • 3 4 5 4 1 2 2 - 0 3

3 , 0 . 0 . 0 . 3 1 5 3 5 5 E - 0 3 - . 2 5 1 4 9 5 2 - 0 4 - . 5 1 8 0 9 9 2 - 0 3

3 . 0 1 . 0 . 0 . 1 8 2 9 2 8 2 - 0 3 - . 1 5 0 9 9 2 2 - 0 4 - . 3 0 0 1 8 1 2 - 0 3

2 . 5 1 . 5 1 . 5 . 1 0 3 1 1 8 E - 0 3 - . 8 7 0 0 4 5 2 - 0 5 - . 1 6 9 0 9 0 2 - 0 3

3 . 0 1 . 0 1 . 0 . 1 0 8 9 5 5 E - 0 3 - . 9 2 5 4 7 8 2 - 0 5 - . 1 7 8 6 1 5 2 - 0 3

2 . 0 2 . 0 2 . 0 . 4 4 2 6 7 4 2 - 0 4 - . 3 8 5 2 6 6 2 - 0 5 -  . 7 2 5 0 9 2 2 - 0 4
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TABLE A-XX (CONT*D)

2 . 5 2 . 5 . 5 . 3 8 6 7 9 8 E - 0 4 - . 3 4 2 0 6 1 E - 0 5 - . 6 3 3 2 0 2 5 - 0 4

3 . 5 . 5 . 5 . 5 4 1 5 1 7 E - 0 4 - . 4 7 8 8 8 6 E - 0 5 — . 8 8 6 4 6 3 5 —0 4

3 . 0 2 . 0 . 0 . 4 1 2 9 0 0 E - 0 4 - . 3 6 6 9 6 2 Ë - 0 5 - . 6 7 5 8 1 2 5 - 0 4

3 . 0 2 . 0 1 . 0 . 2 6 1 3 8 0 E - 0 4 - . 2 3 6 5 8 7 E - 0 5 - . 4 2 7 5 4 0 5 - 0 4

2 . 5 2 . 5 1 . 5 . 1 5 6 2 2 7 E - 0 4 - . 1 4 3 1 5 5 E - 0 5 - . 2 5 5 4 3 2 5 - 0 4

3 . 5 1 . 5 . 5 . 2 1 8 7 1 8 E - 0 4 - « 2 0 0 4 1 7 E - 0 5 - . 3 5 7 5 9 8 5 - 0 4

4 . 0 = 0 , 0 . 1 4 6 2 8 9 E - 0 4 - . 1 3 6 5 1 3 E - 0 5 - . 2 3 9 0 2 3 5 - 0 4

3 . 5 1 , 5 1 , 5 . 9 3 7 4 5 8 E - 0 5 - . 8 8 3 4 2 7 E - 0 6 - . 1 5 3 1 2 4 5 - 0 4

3 . 0 2 . 0 2 . 0 . 7 2 5 4 1 9 E - 0 5 - . 6 8 5 7 3 1 E - 0 6 - . 1 1 8 4 7 9 5 - 0 4

4 . 0 1 . 0 . 0 . 9 6 7 2 2 6 E - 0 5 - . 9 1 4 3 0 8 E - 0 6 - . 1 5 7 9 6 6 5 - 0 4

3 . 0 3 . 0 . 0 . 4 8 5 3 9 7 E - 0 5 —. 4 6 4 2 1 9 E - 0 6 - . 7 9 2 4 4 9 5 - 0 5

4 . 0 1 . 0 1 * 0 . 6 4 7 1 9 7 5 - 0 5 - . 6 1 8 9 5 9 E - 0 6 - . 1 0 5 6 5 8 5 - 0 4

2 . 5 2 . 5 2 . 5 . 3 0 1 4 3 7 E - 0 5 - . 2 9 0 6 1 1 E - 0 6 - . 4 9 1 2 3 8 5 - 0 5

3 . 5 2 . 5 . 5 . 4 2 2 0 1 2 E - 0 5 - . 4 0 6 8 5 6 5 - 0 6 - . 6 8 7 7 2 3 5 - 0 5

3 . 0 3 . 0 1 . 0 . 3 2 8 3 7 7 E - 0 5 - . 3 1 7 3 9 5 5 - 0 6 - . 5 3 5 0 9 7 5 - 0 5

4 . 0 2 . 0 . 0 . 2 9 9 2 1 4 E - 0 5 - . 2 9 2 0 2 3 5 - 0 6 —. 4 8 7 4 4 1 5 —0 5

3 . 5 2 . 5 1 . 5 . 1 9 8 0 0 7 5 - 0 5 - . 1 9 4 5 5 6 5 - 0 6 - . 3 2 2 5 1 5 5 - 0 5

4 . 5 . 5 . 5 . 2 5 4 5 8 1 E - 0 5 —. 2 5 0 1 4 3 5 —0 6 - . 4 1 4 6 5 0 5 - 0 5

4 . 0 2 . 0 1 . 0 , 2 0 6 4 0 7 E - 0 5 - . 2 0 3 2 4 7 5 - 0 6 - . 3 3 6 1 7 4 5 - 0 5

3 . 0 3 . 0 2 . 0 . 1 0 7 7 2 4 E - 0 5 - . 1 0 6 9 4 9 5 - 0 6 - . 1 7 5 4 1 5 5 - 0 5

4 , 5 1 . 5 . 5 . 1 2 3 7 7 3 E - 0 5 - . 1 2 3 5 9 3 5 - 0 6 - . 2 0 1 5 1 6 2 - 0 5

4 . 0 2 , 0 2 . 0 . 7 1 2 3 0 7 E - 0 6 - . 7 1 7 6 4 2 5 - 0 7 - . 1 1 5 9 4 8 5 - 0 5

3 . 5 2 , 5 2 . 5 . 4 8  2 7 6 8  E—0 6 - . 4 8 8 8 1 6 5 - 0 7 — . 7 8 5 7 6 3 5 - 0 6

3 . 5 3 . 5 . 5 . 4 8 2 7 6 8 E - 0 6 - . 4 8 8 8 1 6 5 - 0 7 - . 7 8 5 7 5 3 5 - 0 6
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TABLE A-XXI
VALUES OF < ^ ^ ^ ( 0 ) I  | -  3 ,

<X/, (0) I V I FOR 6.5183

Bx
^ 0

B^
MULTI CENTER I NTEGRALS  

OVERLAP K I N E T I C  P O T E N T I A L
ENERGY ENERGY

. 0 . 0 . 0 . O O O O O O E - 9 9 . O O O o O O E - 9 9 . O O O O O O E - 9 9

. 5 . 5 . 5 . 6 3 6 3 4 6 E - 0 1 . 3 5 5 7 5 2 E - 0 2 - . 1 1 1 6 4 2 E - 0 0

1 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 .OOOOOOE- 9 9

1 . 0 1 . 0 . 0 . 2 1 0 5 4 6 E - 0 1 - . 3 8 0 3 1 3 E - 0 3 - . 3 5 6 4 3 6 E - 0 1

1 . 5 . 5 . 5 • . 4 6 7 9 2 6 E - 0 2 - .  1 6 5 3 7 2 E - 0 3 - . 7 8 5 5 4 5 E - 0 2

1 . 0 1 . 0 1 . 0 . 7 3 2 0 9 3 E - 0 2 - . 2 8 9 8 6 9 E - 0 3 - . 1 2 2 6 5 7 E - 0 1

2 . 0 . 0 . 0 . O O O O o O E - 9 9 . O O O O O O E - 9 9 . OOOOOOE- 9 9

1 . 5 1 . 5 . 5 . 2 4 6 5 4 6 E - 0 2 - .  1 4 5 8 7 4 E - 0 3 - . 4 0 8 8 2 5 E - 0 2

2 . 0 1 . 0 . 0 .  1 3 6 0 0 3 E - 0 2 - . 8 3 0 6 9 7 E - 0 4 - . 2 2 5 3 1 6 E - 0 2

2 . 0 1 . 0 1 . 0 . 6 6  5 6 6 7  E—0 3 - . 4 4 9 2 1 0 E - 0 4 - . 1 0 9 9 5 9 E - 0 2

2 . 5 . 5 . 5 . 2 0 2 3 1 2 E - 0 3 1 4 4 2 7 3 E - 0 4 - . 3 3 3 6 0 7 E - 0 3

1 . 5 1 . 5 1 . 5 . 6 0 6 9 3 6 E - 0 3 — « 4 3 2 8 2 1 E —0 4 - . 1 0 0 0 8 7 E - 0 2

2 . 0 2 . 0 . 0 . 3 7 3 8 3 2 E - 0 3 - . 2 8 5 7 7 5 E - 0 4 - . 6 1 5 0 6 5 E - 0 3

2 . 5 1 . 5 . 5 . 1 8 1 5 1 5 E - 0 3 1 4 3 3 5 5 E - 0 4 - . 2 9 8 3 1 5 E - 0 3

2 . 0 2 . 0 1 . 0 . 2 1 Û 2 3 7 E - 0 3 —. 1 6 7 6 6 3 E—0 4 - . 3 4 5 4 1 2 E - 0 3

3 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

3 . 0 1 . 0 . 0 . 6 0 9 7 3 2 E - 0 4 - . 5 0 3 3 0 8 E - 0 5 - . 1 0 0 0 5 8 E - 0 3

2 . 5 1 . 5 1 . 5 . 6 1 8 7 1 3 E - 0 4 - . 5 2 2 0 2 7 E - 0 5 - . 1 0 1 4 5 3 2 - 0 3

3 . 0 1 . 0 1 . 0 . 3 6 3 1 8 4 E - 0 4 - . 3 0 8 4 9 2 E - 0 5 - . 5 9 5 3 7 6 E - 0 4

2 . 0 2 . 0 2 . 0 . 4 4 2 6 7 4 E - 0 4 - . 3 8 5 2 6 6 E - 0 5 - . 7 2 5 0 9 2 E - 0 4
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TABLE A-XXI ( CO NT ’D)

2 . 5 2 , 5 . 5 . 3 8 6 7 9 8 E - 0 4 - . 3 4 2 0 6 1 6 - 0 5 - . 6 3 3 2 0 2 6 - 0 4

3 . 5 , 5 . 5 . 7 7 3 5 9 6 E - 0 5 —« 6 8 4 1 2 3 2 —0 6 - . 1 2 6 6 3 5 6 - 0 4

3 . 0 2 . 0 . 0 . 2 7 5 2 6 7 E - 0 4 - . 2 4 4 6 4 1 6 - 0 5 - . 4 5 0 5 3 8 6 - 0 4

3 . 0 2 . 0 1 . 0 . 1 7 4 2 5 3 E - 0 4 - , 1 5 7 7 2 4 E - 0 5 - . 2 8 5 0 2 4 6 - 0 4

2 . 5 2 . 5 1 . 5 . 1 5 6 2 2 7 E - 0 4 - . 1 4 3 1 5 5 6 - 0 5 - . 2 5 5 4 3 2 6 - 0 4

3 . 5 1 . 5 . 5 . 9 3 7 3 6 3 E - 0 5 - . 8 5 8 9 3 3 6 - 0 6 - . 1 5 3 2 5 4 6 - 0 4

4 . 0 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 6 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 « 5 1 . 5 . 4 0 1 7 6 8 E - 0 5 - . 3 7 8 6 1 1 6 - 0 6 - . 6 5 6 2 4 1 6 - 0 5

3 . 0 2 . 0 2 . 0 . 4 8 3 6 1 3 E - 0 5 - . 4 5 7 1 5 4 6 - 0 6 - . 7 8 9 8 5 5 6 - 0 5

4 . 0 1 . 0 . 0 . 2 4 1 8 0 6 E - 0 5 - . 2 2 8 5 7 7 6 - 0 6 - . 3 9 4 9 1 1 6 - 0 5

3 . 0 3 . 0 . 0 . 4 8 5 3 9 7 E - 0 5 - . 4 6 4 2 1 9 2 - 0 6 - . 7 9 2 4 4 9 6 - 0 5

4 . 0 1 . 0 1 . 0 . 1 6 1 7 9 9 E - 0 5 - . 1 5 4 7 3 9 2 - 0 6 - . 2 6 4 1 4 2 6 - 0 5

2 . 5 2 . 5 2 . 5 . 3 0 1 4 3 7 2 - 0 5 - . 2 9 0 6 1 1 6 - 0 6 - . 4 9 1 2 3 8 6 - 0 5

3 . 5 2 . 5 . 5 . 3 0 1 4 3 7 E - 0 5 - . 2 9 0 6 1 1 6 - 0 6 - . 4 9 1 2 2 8 6 - 0 5

3 . 0 3 . 0 1 . 0 . 3 2 8 3 7 7 6 - 0 5 - . 3 1 7 3 9 5 6 - 0 6 - . 5 3 5 0 9 7 6 - 0 5

4 . 0 2 . 0 . 0 . 1 4 9 6 0 7 E - 0 5 - . 1 4 6 0 1 1 6 - 0 6 - . 2 4 3 7 1 8 6 - 0 5

3 . 5 2 . 5 1 . 5 .  1 4 1 4 3 4 6 - 0 5 - ,  1 3 8 9 6 8 6 - 0 6 - . 2 3 0 3 6 7 2 - 0 5

4 . 5 . 5 . 5 , 2 8 2 8 6 8 6 - 0 6 - . 2 7 7 9 3 7 2 - 0 7 —. 4 6 0 7 1 6 2 —0 6

4 . 0 2 . 0 1 . 0 . 1 0 3 2 0 3 6 - 0 5 - . 1 0 1 6 2 3 6 - 0 6 - . 1 6 8 0 8 5 6 - 0 5

3 . 0 3 . 0 2 . 0 . 1 0 7 7 2 4 6 - 0 5 - . 1 0 6 9 4 9 6 - 0 6 - . 1 7 5 4 1 5 6 - 0 5

4 . 5 1 , 5 . 5 . 4 1 2 5 7 9 6 - 0 6 - . 4 1 1 9 7 7 6 - 0 7 - . 6 7 1 7 1 4 6 - 0 6

4 . 0 2 . 0 2 . 0 . 3 5 6 1 5 3 6 - 0 6 - . 3 5 8 8 2 1 6 - 0 7 - . 5 7 9 7 3 9 6 - 0 6

3 . 5 2 . 5 2 . 5 . 3 4 4 8 3 4 2 - 0 6 - . 3 4 9 1 5 4 2 - 0 7 - . 5 6 1 2 5 7 6 - 0 6

3 . 5 3 . 5 . 5 . 4 8 2 7 6 8 6 - 0 6 - . 4 8 8 8 1 6 6 - 0 7 - . 7 8 5 7 5 3 6 - 0 6
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TABLE A-XXII

VALUES OF < / ; / ^ ( 0 )  1 ,

FOR 4o=  6 . 5 1 8 3 a. ou

8 x
B / & «

By Bz.
MULTI CENTER I NTEGRALS 

OVERLAP K I N E T I C P OT E NT I AL
Æo û~ o ENERGY ENERGY

oO . 0 . 0 . O O O O O O E - 9 9 o OOOOOOE- 9 9 . O O O O O O E - 9 9

«5 o5 . 5 . 6 3 6 3 4 6 E - 0 1 . 3 5 5 7 5 2 E - 0 2 . 1 1 1 6 4 2 E - 0 0

1 . 0 . 0 . 0 . O O O o O O E - 9 9 , OOOOOOE - 9 9 , OOOOOOE- 9 9

1 . 0 1 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 5 . 5 . 5 . 4 6 7 9 2 6 E - 0 2 - . 1 6 5 3 7 2 E - 0 3 . 7 8 5 5 4 5 E - 0 2

1 . 0 1 . 0 1 . 0 . 7 3 2 0 9 3 E - 0 2 - . 2 8 9 8 6 9 E - 0 3 . 1 2 2 6 5 7 E - 0 1

2 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . OOOOOOE- 9 9

1 . 5 1 . 5 , 5 . 8 2 1 8 2 2 E - 0 3 - . 4 8 6 2 4 7 E - 0 4 . 1 3 6 2 7 1 E - 0 2

2 . 0 1 . 0 , 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 • O O O O O O E - 9 9

2 . 0 1 . 0 1 . 0 . 6 6 5 6 6 7 E - 0 3 — 4492  l O E —0 4  —. 1 0 9 9 5 9 E - 0 2

2 . 5 .  5 , 5 . 2 0 2 3 1 2 E - 0 3 - . 1 4 4 2 7 3 E - 0 4 . 3 3 3 6 0 7 E - 0 3

1 . 5 1 , 5 1 , 5 . 6 0 6 9 3 6 E - 0 3 - . 4 3 2 8 2 1 E - G 4 . 1 0 0 0 8 7 E - 0 2

2 . 0 2 . 0 , 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 . 5 1 . 5 . 5 . 6 0 5 0 5 1 E - 0 4 - . 4 7 7 8 5 2 E - 0 5 . 9 9 4 3 7 3 E - 0 4

2 . 0 2 , 0 1 . 0 . 1 0 5 1 1 8 E - 0 3 - . 8 3 8 3 1 7 E - 0 5 . 1 7 2 7 0 3 E - 0 3

3 . 0 . 0 « 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

3 . 0 1 , 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 . 5 1 . 5 1 . 5 . 6 1 8 7 1 3 E - 0 4 - . 5 2 2 0 2 7 E - 0 5 . 1 0 1 4 5 3 E - 0 3

3 . 0 1 . 0 1 . 0 . 3 6 3 1 8 4 E - 0 4 - . 3 0 8 4 9 2 E - 0 5 . 5 9 5 3 7 6 E - 0 4

2 . 0 2 . 0 2 . 0 . 4 4 2 6 7 4 E - 0 4 - . 3 8 5 2 6 6 E - 0 5 . 7 2 5 0 9 2 E - 0 4



122
TABLE A-XXII (CONT D)

2 . 5 2 , 5 . 5 . 7 7 3 5 9 6 E - 0 5 - . 6 8 4 1 2 3 2 - 0 6 - . 1 2 6 6 3 8 2 - 0 4

3 . 5 , 5 . 5 . 7 7 3 5 9 6 E - 0 5 - . 6 8 4 1 2 3 2 - 0 6 - . 1 2 6 6 3 5 2 - 0 4

3 . 0 2 . 0 . 0 . O O O O O O E - 9 9 , 0 0 0 0 0 0 2 - 9 9 , 0 0 0 0 0 0 2 - 9 9

3 . 0 2 , 0 1 . 0 . 8 7 1 2 6 6 2 - 0 5 - . 7 8 8 6 2 3 2 - 0 6 - . 1 4 2 5 1 1 2 - 0 4

2 . 5 2 , 5 1 . 5 . 9 3 7 3 6 3 E - 0 5 - . 8 5 8 9 3 3 2 - 0 6 — .  1 5 3 2 5 8 2 - 0 4

3 . 5 1 , 5 . 5 . 3 1 2 4 5 4 E - 0 5 - . 2 8 6 3 1 1 2 - 0 6 - . 5 1 0 8 4 6 2 - 0 5

4 . 0 . 0 , 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 , 5 1 , 5 . 4 0 1 7 6 8 E - 0 5 —. 3 7 8 6 1 1 2 —0 6 - . 6 5 6 2 4 1 2 - 0 5

3 . 0 2 , 0 2 . 0 . 4 8 3 6 1 3 E - 0 5 - . 4 5 7 1 5 4 2 —0 6 - . 7 8 9 8 5 5 2 - 0 5

4 . 0 1 , 0 , 0 . O O O O O O E - 9 9 , 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 , 0 3 , 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 , 0 1 « 0 1 , 0 . 1 6 1 7 9 9 E - 0 5 - . 1 5 4 7 3 9 2 - 0 6 - . 2 6 4 1 4 2 2 - 0 5

2 , 5 2 , 5 2 , 5 . 3 0 1 4 3 7 E - 0 5 - . 2 9 0 6 1 1 2 - 0 6 - . 4 9 1 2 3 8 2 - 0 5

3 , 5 2 . 5 . 5 . 6 0 2 8 7 4 2 - 0 6 - . 5 8 1 2 2 3 2 - 0 7 - . 9 8 2 4 4 7 2 - 0 6

3 . 0 3 . 0 1 . 0 . 1 0 9 4 5 9 E - 0 5 - . 1 0 5 7 9 8 2 - 0 6 - . 1 7 8 3 6 3 2 - 0 5

4 , 0 2 , 0 , 0 . O O O O O O E - 9 9 , 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 2 . 5 1 . 5 , 8 4 8 6 0 4 2 - 0 6 - . 8 3 3 8 1 2 2 - 0 7 - . 1 3 8 2 1 9 2 - 0 5

4 . 5 . 5 . 5 . 2 8 2 8 6 8 2 - 0 6 - . 2 7 7 9 3 7 2 - 0 7 —. 4 6 0 7 1 6 2 - 0 6

4 . 0 2 , 0 1 . 0 . 5 1 6 0 1 8 2 - 0 6 - . 5 0 8 1 1 8 2 - 0 7 - . 8 4 0 4 2 5 2 - 0 6

3 , 0 3 . 0 2 . 0 . 7 I 8 1 6 0 E - 0 6 - . 7 1 2 9 9 7 2 - 0 7 - . 1 1 6 9 4 3 2 - 0 5

4 . 5 1 . 5 . 5 . 1 3 7 5 2 6 E - 0 6 - ,  1 3 7 3 2 5 2 - 0 7 - . 2 2 3 9 0 4 2 - 0 6

4 . 0 2 . 0 2 . 0 . 3 5 6 1 5 3 2 - 0 6 - . 3 5 8 8 2 1 2 - 0 7 - . 5 7 9 7 3 9 2 - 0 6

3 . 5 2 , 5 2 . 5 . 3 4 4 8 3 4 2 - 0 6 - , 3 4 9 1 5 4 2 - 0 7 - . 5 6 1 2 5 7 2 - 0 6

3 , 5 3 , 5 . 5 . 6 8 9 6 6 8 2 - 0 7 - , 6 9 8 3 0 9 e - 0 8 - . 1 1 2 2 4 9 2 - 0 6
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T a b l e  a - x x i i i

VALUES OF I ^ ^ { T ) > ,  0 ) »

V FOR ^ ^ = 6 . 5 1 8 3 ^ ^

Bx
B /  ^  o

h . _Bz
MULTI CENTER I NTEGRALS 

OVERLAP K I N E T I C  P O T E N T I A L
ENERGY ENERGY

. 0 . 0 . 0 . O O O O O O E - 9 9 , OOO O O O E - 9 9 . O O O O O O E - 9 9

. 5 . 5 . 5 - . 3 1 8 2 5 0 E - 0 0 - . 2 3 5 4 1 0 E - 0 1 . 3 0 7 3 4 7 E - 0 1

I . O . 0 . 0 - . 5 1 1 7 0 9 E - 0 0 - . 3 1 5 6 0 4 E - 0 1 . 5 5 8 3 7 1 E - 0 1

1 . 0 1 . 0 . 0 - . 2 2 7 6 0 7 E - 0 0 - . 6 0 9 7 1 5 E - 0 2 . 3 1 2 0 8 5 E - 0 1

1 . 5 . 5 . 5 1 9 7 1 9 4 E - 0 0 - .  1 9 2 5 6 9 E - 0 2 . 2 8 8 6 0 6 E - 0 1

1 . 0 1 . 0 1 , 0 - . 1 1 0 4 8 2 É - 0 0 - . 5 6 6 5 5 4 E - 0 3 . 1 6 7 2 8 5 E - 0 1

2 . 0 . 0 . 0 - . 1 1 4 4 3 6 E - 0 0 . 1 1 4 0 9 8 E - 0 2 . 1 7 7 3 0 6 E - 0 1

1 . 5 1 . 5 . 5 - . 5 4 1 5 8 2 E - 0 1 . 1 0 1 4 Q 5 E - 0 2 . 8 5 0 4 3 5 E - 0 2

2 . 0 1 . 0 . 0 - . 6 2 2 6 9 2 E - 0 1 . 1 3 2 5 5 2 E - 0 2 . 9 7 8 3 7 5 E - 0 2

2 . 0 1 . 0 1 . 0 - . 3 5 2 3 9 8 E - 0 1 . 1 0 6 3 7 2 E - 0 2 ♦ 5 6 4 1 7 0 E - 0 2

2 . 5 . 5 . 5 - . 2 9 3 6 4 3 E - 0 1 . 1 0 4 9 4 9 E - 0 2 . 4 7 3 3 9 0 E - 0 2

1 . 5 1 . 5 1 . 5 - .  1 7 6 1 8 6 E - 0 1 . 6 2 9 6 9 8 E - 0 3 . 2 8 5 6 8 7 E - 0 2

2 . 0 2 . 0 . 0 - .  1 2 3 6 6 6 E - 0 1 . 5 3 7 4 5 9 E - 0 3 . 2 0 1 2 8 3 E - 0 2

2 . 5 1 . 5 . 5 - . 1 0 7 0 7 7 E - 0 1 . 5 0 7 3 7 9 E - 0 3 . 1 7 5 0 1 2 E - 0 2

2 . 0 2 , 0 1 . 0 - . 7 5 9 9 5 1 E - 0 2 . 3 6 9 3 0 7 E - 0 3 . 1 2 4 3 7 6 E - 0 2

3 . 0 . 0 . 0 - .  1 I 3 9 9 2 E - 0 1 . 5 5 3 9 6 1 2 - 0 3 . 1 8 6 5 2 8 E - 0 2

3 . 0 1 . 0 . 0 - . 7 1 4 7 4 9 E - 0 2 . 3 7 9 0 5 6 E - 0 3 . 1 1 7 3 1 6 E - 0 2

2 . 5 1 . 5 1 . 5 - . 4 2 4 6 5 0 E - 0 2 . 2 3 7 7 6 8 E - 0 3 . 7 0 0 4 l 8 E - 0 3

3 . 0 1 . 0 1 . 0 - . 4 5 6 1 7 3 E - 0 2 . 2 5 9 6 3 7 E - 0 3 . 7 5 2 1 4 6 E - 0 3

2 . 0 2 . 0 2 . 0 - . 1 9 7 1 8 1 E - 0 2 . 1 1 9 0 0 0 E - 0 3 . 3 2 6 9 4 8 E - 0 3
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TABLE A-XXIII ( C O N l ’O)

2 . 5 2 . 5 . 5 - . 1 7 9 7 6 9 E - 0 2 .  1 1 2 6 8 0 E - 0 3 . 2 9 8 0 1 3 E - 0 3

3 . 5 . 5 , 5 - . 2 5 1 6 7 7 E - 0 2 . 1 5 7 7 5 2 E - 0 3 . 4 1 7 2 5 7 E - 0 3

3 . 0 2 , 0 . 0 - . 1 9 4 5 0 6 E - 0 2 . 1 2 3 3 4 7 E - 0 3 . 3 2 2 4 9 7 E - 0 3

3 . 0 2 , 0 1 . 0 - . 1 2 9 5 6 2 E - 0 2 . 8 5 7 3 3 6 E - 0 4 . 2 1 5 4 7 1 E - 0 3

2 . 5 2 . 5 1 . 5 - . 8 0 2 2 4 3 E - 0 3 . 5 4 6 0 5 0 E - 0 4 . 1 3 3 7 4 0 E - 0 3

3 . 5 1 . 5 . 5 1 1 2 3 1 4 E - 0 2 . 7 6 4 4 7 0 E - 0 4 . I 8 6 9 8 5 E - O 3

4 . 0 . 0 . 0 - . 7 9 3 0 2 1 E - 0 3 . 5 6 2 5 6 4 E - 0 4 . 1 3 2 4 1 0 E - 0 3

3 . 5 1 . 5 1 . 5 - . 5 2 3 6 6 9 E - 0 3 . 3 7 9 7 4 4 E - 0 4 . 8 7 5 3 7 0 E - 0 4

3 . 0 2 . 0 2 . 0 - . 4 0 9 1 4 3 E - 0 3 . 2 9 8 7 5 4 E - 0 4 . 6 8 4 7 0 1 E - 0 4

4 . 0 1 , 0 . 0 - . 5 4 5 5 2 4 E - 0 3 . 3 9 8 3 3 8 E - 0 4 . 9 1 1 9 3 3 E - 0 4

3 . 0 3 . 0 . 0 - . 2 8 4 0 2 5 E - 0 3 . 2 1 2 8 2 7 E - 0 4 • 4 7 5 4 6 4 E —0 4

4 . 0 1 . 0 1 . 0 - . 3 7 8 7 0 1 E - 0 3 . 2 8 3 7 6 9 E - 0 4 . 6 3 3 9 9 1 E - 0 4

2 . 5 2 . 5 2 . 5 - . 1 8 1 0 1 3 E - 0 3 . 1 3 8 0 5 B E - 0 4 . 3 0 3 7 2 3 E - 0 4

3 . 5 2 . 5 , 5 - . 2 5 3 4 1 9 E - 0 3 . 1 9 3 2 8 2 E - 0 4 « 4 2 4 6 3 6 E - 0 4

3 . 0 3 . 0 1 . 0 - o 1 9 8 8 4 3 E - 0 3 . 1 5 2 5 1 0 E - 0 4 . 3 3 3 4 0 8 E - 0 4

4 . 0 2 . 0 . 0 - ,  1 8 7 0 7 8 E - - 0 3 . 1 4 6 5 4 9 E - 0 4 . 3 1 3 8 8 4 E - 0 4

3 . 5 2 . 5 1 . 5 - . 1 2 6 6 4 0 E - 0 3 . 1 0 Ü 6 6 4 E - 0 4 . 2 1 2 7 9 3 E - 0 4

4 . 5 . 5 . 5 - . 1 6 2 8 2 3 E - 0 3 . 1 2 9 4 2 5 E - 0 4 . 2 7 3 4 9 1 E - 0 4

4 . 0 2 , 0 1 . 0 - .  1 3 2 9 8 3 E - 0 3 , 1 0 6 1 9 8 E - 0 4 . 2 2 3 4 0 7 E - 0 4

3 . 0 3 . 0 2 , 0 - . 7 1 3 8 8 9 E - 0 4 . 5 8 0 2 4 4 E - 0 5 . 1 2 0 1 4 0 E - 0 4

4 . 5 1 . 5 , 5 - . 8 3 6 8 7 8 E - 0 4 . 6 8 8 6 1 8 E - 0 5 . 1 4 0 8 0 3 E - 0 4

4 . 0 2 . 0 2 . 0 - . 4 9 7 0 7 0 E - 0 4 . 4 1 6 8 1 7 E - 0 5 . 8 3 7 5 4 7 E - 0 5

3 . 5 2 . 5 2 . 5 - . 3 4 2 9 8 3 E - 0 4 . 2 9 0 6 4 5 E - 0 5 . 5 7 8 4 7 2 E - 0 5

3 . 5 3 . 5 . 5 - . 3 4 2 9 8 3 E - 0 4 . 2 9 0 6 4 5 E - 0 5 . 5 7 8 C 2 0 E - 0 5



125

TABLE A-XXIV
VALUES OF < ^ ^ ( 0 )  I , < ^ ^ ( 0 )

( 0 ) |  V 1 FOR û c =  6 . 5 1 8 3 a.  lyO

_Bx
^0

B / z & f
B x Bz.

iZo

MÜLTI CENTER I NTEGRALS  
OVERLAP K I N E T I C  P O T E N T I A L

ENERGY ENERGY

. 0 . 0 . 0 . O O O O O O E - 9 9 • 0 0 0 0 0 0 2 - 9 9 , 0 0 0 0 0 0 2 - 9 9

«5 o5 . 5 - . 3 1 8 2 5 0 E - 0 0 - . 2 3 5 4 1 0 2 - 0 1 . 3 0 7 3 4 7 2 - 0 1

1 . 0 . 0 . 0 , OOOOOOE - 9 9 , 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

1 . 0 1 . 0 . 0 - . 2 2 7 6 0 7 E - 0 0 - . 6 0 9 7 1 5 2 - 0 2 . 3 1 2 0 8 5 2 - 0 1

1 , 5 . 5 , 5 - . 6 5 7 3 1 4 E - 0 1 - . 6 4 1 8 9 7 2 - 0 3 . 9 6 4 7 5 7 2 - 0 2

1 . 0 1 . 0 1 , 0 - , 1 1 0 4 8 2 E - 0 0 - . 5 6 6 5 5 4 2 - 0 3 . 1 6 7 2 8 5 2 - 0 1

2 . 0 . 0 . 0 . O O O O O O E - 9 9 . O o O O O O E - 9 9 . O O O O O O E - 9 9

1 , 5 1 , 5 . 5 - . 5 4 1 5 8 2 E - 0 1 ,  1 0 1 4 0 5 E - 0 2 . 8 5 0 4 3 5 E - 0 2

2 . 0 1 . 0 . 0 - . 3 1 1 3 4 6 E - 0 1 . 6 6 2 7 6 3 2 - 0 3 . 4 8 9 2 4 4 E - 0 2

2 . 0 1 » 0 1 , 0 - . 1 7 6 1 9 9 E - 0 1 . 5 3 1 8 6 0 2 - 0 3 . 2 8 2 2 8 4 E - 0 2

2 . 5 . 5 . 5 - . 5 8 7 2 8 7 E - 0 2 . 2 0 9 8 9 9 2 - 0 3 . 9 4 6 8 1 5 E - 0 3

1 . 5 1 , 5 1 . 5 - . 1 7 6 1 8 6 E - 0 1 . 6 2 9 6 9 8 2 - 0 3 . 2 8 5 6 8 7 E - 0 2

2 . 0 2 . 0 . 0 — o 1 2 3 6 6 6 E —0 1 . 5 3 7 4 5 9 2 - 0 3 . 2 0 1 2 8 3 2 - 0 2

2 . 5 1 . 5 , 5 - . 6 4 2 4 6 3 E - 0 2 , 3 0 4 4 2 7 2 - 0 3 ,  1 0 5 0 1 1 2 - 0 2

2 . 0 2 . 0 1 . 0 - . 7 5 9 9 5 1 2 - 0 2 . 3 6 9 3 0 7 2 - 0 3 . 1 2 4 3 7 6 2 - 0 2

3 , 0 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 1 , 0 . 0 - . 2 3 8 2 4 9 E - 0 2 • 1 2 6 3 5 2 E - 0 3 . 3 9 1 0 9 1 2 - 0 3

2 . 5 1 , 5 1 . 5 - . 2 5 4 7 9 0 E - 0 2 . 1 4 2 6 6 0 2 - 0 3 . 4 2 0 2 1 4 2 - 0 3

3 . 0 1 . 0 1 . 0 - ,  1 5 2 0 5 7 2 - 0 2 . 8 6 5 4 5 9 2 - 0 4 . 2 5 0 7 1 1 2 - 0 3

2 . 0 2 . 0 2 . 0 - . 1 9 7 l 8 l E - 0 2 , l l 9 0 0 0 E - 0 3 , 3 2 6 9 4 8 2 - 0 3
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TABLE A-XXIV ( CONT’d )

2 . 5 2 . 5 . 5 - . 1 7 9 7 6 9 E - 0 2 . 1 1 2 6 8 0 E - 0 3 . 2 9 8 0 1 3 E - 0 3

3 . 5 . 5 . 5 - . 3 5 9 5 3 9 E - 0 3 . 2 2 5 3 6 0 E - 0 4 . 5 9 6 1 7 3 E - 0 4

3 . 0 2 . 0 . 0 1 2 9 6 7 1 E - 0 2 . 8 2 2 3 1 7 E - 0 4 . 2 1 4 9 9 2 E - 0 3

3 . 0 2 . 0 1 . 0 - . 8 6 3 7 4 9 E - 0 3 . 5 7 1 5 5 7 E - 0 4 . 1 4 3 6 3 8 E - 0 3

2 . 5 2 , 5 1 . 5 - . 8 0 2 2 4 3 E - 0 3 . 5 4 6 0 5 0 E - 0 4 . 1 3 3 7 4 0 E - 0 3

3 . 5 1 . 5 , 5 - . 4 8 1 3 4 5 E - 0 3 . 3 2 7 6 3 0 E - 0 4 . 8 0 1 3 8 9 E - 0 4

4 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 • O O O O O O E - 9 9

3 . 5 1 . 5 1 . 5 - . 2 2 4 4 2 9 E - 0 3 . 1 6 2 7 4 7 E - 0 4 . 3 7 5 0 9 8 E - 0 4

3 . 0 2 . 0 2 . 0 - . 2 7 2 7 6 2 E - 0 3 . 1 9 9 1 6 9 E - 0 4 . 4 5 6 3 8 3 E - 0 4

4 . 0 1 . 0 . 0 - , 1 3 6 3 8 1 E - 0 3 . 9 9 5 8 4 7 E - 0 5 . 2 2 8 0 2 1 E - 0 4

3 . 0 3 . 0 . 0 - . 2 8 4 0 2 5 E - 0 3 . 2 1 2 8 2 7 E - 0 4 . 4 7 5 4 6 4 2 - 0 4

4 . 0 1 . 0 1 . 0 - . 9 4 6 7 5 2 E - 0 4 . 7 0 9 4 2 3 E - 0 5 . 1 5 8 4 9 6 2 - 0 4

2 . 5 2 . 5 2 . 5 - .  1 8 1 0 1 3 E - 0 3 . 1 3 B 0 5 8 E - 0 4 . 3 0 3 7 2 3 E - 0 4

3 . 5 2 . 5 . 5 - .  1 8 1 0 1 3 E - 0 3 o 1 3 8 0 5 8 E - 0 4 . 3 0 3 2 9 8 2 - 0 4

3 , 0 3 . 0 1 . 0 - ,  1 9 8 8 4 3 E - 0 3 . 1 5 2 5 1 0 E - 0 4 . 3 3 3 4 0 8 2 - 0 4

4 . 0 2 . 0 . 0 - . 9 3 5 3 9 2 E - 0 4 . 7 3 2 7 4 9 E - 0 5 .  1 5 6 9 4 3 2 - 0 4

3 . 5 2 . 5 1 . 5 - . 9 0 4 5 7 5 E - 0 4 . 7 1 9 0 3 0 E - 0 5 . 1 5 1 9 8 1 2 - 0 4

4 . 5 . 5 . 5 - . 1 8 0 9 1 5 E - 0 4 . 1 4 3 8 0 6 E - 0 5 . 3 0 3 9 3 0 2 - 0 5

4 . 0 2 . 0 1 . 0 - . 6 6 4 9 1 5 E - 0 4 . 5 3 0 9 9 3 E - 0 5 . 1 1 1 6 9 8 2 - 0 4

3 , 0 3 . 0 2 . 0 - . 7 1 3 8 8 9 E - 0 4 . 5 8 0 2 4 4 E - 0 5 . 1 2 0 1 4 0 E - 0 4

4 . 5 1 . 5 . 5 - . 2 7 8 9 5 9 E - 0 4 • 2 2 9 5 3 9 E - 0 5 . 4 6 9 3 7 3 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 2 4 8 5 3 5 E - 0 4 • 2 0 8 4 0 8 E - 0 5 . 4 1 8 6 9 8 2 - 0 5

3 . 5 2 . 5 2 . 5 - . 2 4 4 9 8 8 E - 0 4 . 2 0 7 6 0 4 E - 0 5 . 4 1 3 1 3 3 2 - 0 5

3 . 5 3 . 5 . 5 - . 3 4 2 9 8 3 E - 0 4 . 2 9 0 6 4 5 E - 0 5 . 5 7 8 0 2 0 2 - 0 5
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TABLE A-XXV

VALUES OF

< ^ ^ ^ ( 0 )  I V I ^ ^ 5 ( ' b ) >  f o r  ^o=  6 .  5 1 8 3

8 / ^ 6 m u l T i c e n t e r  i n t e g r a l s

B x By OVERLAP K I N E T I C P O T E N T I A L
a.a ENERGY ENERGY

oO . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

o5 . 5 .  5 - . 3 1 8 2 5 0 E - 0 0 - . 2 3 5 4 1 0 E - 0 1 . 3 0 7 3 4 7 E - 0 1

1 . 0 . 0 . 0 • O O O O O O E - 9 9 . O O O q o O E - 9 9 . O O O O O O E - 9 9

1 . 0 1 . 0 . 0 , OOOOOOE - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 5 . 5 . 5 - . 6 5 7 3 1 4 E - 0 1 —. 6 4 1 8 9 7 E —0 3 . 9 6 4 7 5 7 E - 0 2

1 , 0 1 . 0 1 , 0 - . 1 1 0 4 8 2 E - 0 0 —. 5 6 6 5 5 4 E —0 3 .  1 6 7 2 8 5 E - 0 1

2 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 5 1 . 5 . 5 - . 1 8 0 5 2 7 E - 0 1 . 3 3 8 0 1 8 E - 0 3 . 2 8 4 2 4 0 E - 0 2

2 . 0 1 . 0 oO . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 . 0 1 . 0 1 , 0 - . 1 7 6 1 9 9 E - 0 1 . 5 3 1 8 6 0 E - 0 3 . 2 8 2 2 8 4 E - 0 2

2 . 5 . 5 . 5 - . 5 8 7 2 8 7 E - 0 2 . 2 0 9 8 9 9 E - 0 3 . 9 4 6 8 1 5 E - 0 3

1 . 5 1 . 5 1 . 5 - . 1 7 6 1 8 6 E - 0 1 . 6 2 9 6 9 8 E - 0 3 . 2 8 5 6 8 7 E - 0 2

2 . 0 2 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 , 5 1 , 5 . 5 - . 2 1 4 1 5 4 E - 0 2 . 1 0 1 4 7 5 Ê - 0 3 . 3 5 0 0 7 4 E - 0 3

2 . 0 2 . 0 1 , 0 - . 3 7 9 9 7 5 E - 0 2 . 1 8 4 6 5 3 E - 0 3 . 6 2 1 9 1 9 E - 0 3

3 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

3 . 0 1 . 0 . 0 , OOOOOOE - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 . 5 1 . 5 1 . 5 - . 2 5 4 7 9 0 E - 0 2 . 1 4 2 6 6 G E - 0 3 . 4 2 0 2 1 4 E - 0 3

3 . 0 1 . 0 1 . 0 - . 1 5 2 0 5 7 E - 0 2 . 8 6 5 4 5 9 E - 0 4 . 2 5 0 7 1 1 E - 0 3

2 , 0 2 . 0 2 . 0 - o 1 9 7 1 8 1 E - 0 2 , I 1 9 0 0 0 E - 0 3 . 3 2 6 9 4 8 E - 0 3



128

TABLE A-XXV (CONT^D) -  - ■

2 . 5 2 . 5 . 5 3 5 9 5 3 9 E - 0 3 . 2 2 5 3 6 0 2 - 0 4 . 5 9 5 8 3 9 2 - 0 4

3 . 5 . 5 . 5 - . 3 5 9 5 3 9 2 - 0 3 . 2 2 5 3 6 0 2 - 0 4 . 5 9 6 1 7 3 2 - 0 4

3 . 0 2 . 0 . 0 .OOOOOOE-99 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9

3 . 0 2 . 0 1 . 0 - . 4 3 1 8 7 4 E - 0 3 . 2 8 5 7 7 8 2 - O 4 . 7 1 8 0 1 6 2 - 0 4

2 . 5 2 . 5 1 . 5 — . 4 8 1 3 4 5 E —0 3 . 3 2 7 6 3 0 2 - 0 4 . 8 0 2 2 3 9 2 - 0 4

3 . 5 1 . 5 . 5 —o 1 6 0 4 4 8 E —0 3 . 1 0 9 2 1 0 2 - 0 4 . 2 6 7 0 6 6 2 —O4

4 . 0 oO . 0 .OOOOOOE-99 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 . 5 1 . 5 - . 2 2 4 4 2 9 E - 0 3 . 1 6 2 7 4 7 2 - 0 4 . 3 7 5 0 9 8 2 - 0 4

3 . 0 2 . 0 2 . 0 - . 2 7 2 7 6 2 E - 0 3 . 1 9 9 1 6 9 2 - 0 4 0 4 5 6 3 8 3 2  — 0 4

4 . 0 1 . 0 . 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 3 . 0 . 0 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9 « 0 0 0 0 0 0 2 - 9 9

4 . 0 1 . 0 1 . 0 - . 9 4 6 7 5 2 2 - 0 4 . 7 0 9 4 2 3 2 - 0 5 . 1 5 8 4 9 6 2 - 0 4

2 . 5 2 . 5 2 . 5 1 8 1 0 1 3 E - 0 3 .  1 3 8 0 5 8 2 - 0 4 . 3 0 3 7 2 3 2 - 0 4

3 . 5 2 . 5 . 5 - . 3 6 2 0 2 7 E - 0 4 . 2 7 6 1 1 7 2 - 0 5 . 6 0 6 3 7 5 2 - 0 5

3 . 0 3 . 0 1 . 0 - . 6 6 2 8 1 0 E - 0 4 , 5 0 8 3 6 7 2 - 0 5 . 1 1 1 0 9 3 2 - 0 4

4 . 0 2 . 0 . 0 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 2 . 5 1 . 5 - . 5 4 2 7 4 5 E - 0 4 . 4 3 1 4 1 8 2 - 0 5 . 9 1 1 6 7 7 2 - 0 5

4 . 5 . 5 . 5 - . 1 8 0 9 1 5 2 - 0 4 . 1 4 3 8 0 6 2 - 0 5 . 3 0 3 9 3 0 2 - 0 5

4 . 0 2 . 0 1 . 0 - . 3 3 2 4 5 7 E - 0 4 . 2 6 5 4 9 6 2 - 0 5 . 5 5 8 3 7 0 2 - 0 5

3 . 0 3 . 0 2 . 0 - . 4 7 5 9 2 6 2 - 0 4 . 3 8 6 8 2 9 2 - 0 5 . 8 0 0 7 6 5 2 - 0 5

4 . 5 1 . 5 . 5 - . 9 2 9 8 6 4 2 - 0 5 . 7 6 5 1 3 1 2 - 0 6 , 1 5 6 4 3 0 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 2 4 8 5 3 5 2 - 0 4 . 2 0 8 4 0 8 2 - 0 5 . 4 1 8 6 9 8 2 - 0 5

3 . 5 2 . 5 2 . 5 - . 2 4 4 9 8 8 2 - 0 4 . 2 0 7 6 0 4 2 - 0 5 . 4 1 3 1 3 3 2 - 0 5

3 . 5 3 . 5 . 5 - . 4 8 9 9 7 6 2 - 0 5 . 4 1 5 2 0 8 2 - 0 6 . 8 2 5 4 1 7 2 - 0 6
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TABLE A-XXVÎ

VALUES OF <(4%;^(0)|

< ( ^ ^ ( 0 ) | V | ^  (T)%> FOR ^ = 6 . 5 1 8 3 a ^

B x
C?o

B/ Æ. 0  
B y B z-

MULTI CENTER I NT E GRAL S  
OVERLAP K I N E T I C  P O T E N T I A L

ENERGY ENERGY

oO . 0 . 0 . 9 9 9 I 1 9 E  0 0 .  1 4 0 9 0 2 E - 0 0 - . 1 5 9 4 6 4 E - 0 0

o5 . 5 . 5 . 2 7 3 5 8 0 E - 0 0 « 6 6 2 9 8 7 E - 0 2 - . 4 5 8 6 7 2 E - 0 1

1 . 0 « 0 . 0 - . 2 4 1 5 9 7 E - 0 0 - . 4 4 2 1 7 9 E - 0 1 . 3 1 9 8 6 2 E - 0 1

1 . 0 1 . 0 . 0 - . 6 9 2 0 7 4 E - 0 1 - . 9 8 0 0 2 1 E - 0 2 . 1 0 7 8 2 4 E - 0 1

1 . 5 o5 . 5 - . 2 0 7 0 7 5 E - 0 0 - . 1 0 8 4 8 0 E - 0 1 . 3 4 3 2 9 3 E - 0 1

1 . 0 1 . 0 1 . 0 - . 2 1 8 4 8 0 E - 0 1 - . 2 9 7 9 1 2 E - 0 2 . 4 2 1 3 0 8 E - 0 2

2 . 0 . 0 , 0 1 8 8 2 9 9 E - - 0 0 - . 4 2 0 5 3 3 E - 0 2 . 3 2 2 2 0 5 E - 0 1

1 , 5 1 . 5 . 5 - . 4 9 7 7 2 6 E - 0 I - . 9 5 9 4 4 0 E - 0 3 . 8 5 4 0 7 1 E - 0 2

2 . 0 1 . 0 . 0 - . 9 9 8 0 8 6 E - 0 I - . 9 7 1 0 4 1 E - 0 3 . 1 6 9 9 9 2 E - 0 1

2 . 0 1 . 0 1 . 0 - . 5 5 4 7 0 0 E - 0 1 . 2 1 1 2 5 8 E - 0 5 . 9 5 2 7 4 6 E - 0 2

2 , 5 , 5 . 5 —. 6 4 6 4 8 9 E —0 1 . 5 1 7 8 6 2 E - 0 3 . 1 1 1 2 8 8 E - 0 1

1 , 5 1 . 5 1 . 5 1 4 7 9 7 0 E - 0 1 - . 6 5 6 1 9 2 E - - 0 5 . 2 5 9 6 1 4 E - 0 2

2 , 0 2 . 0 . 0 - o 1 9 0 3 7 7 E - 0 1 . 2 7 5 1 5 1 E - 0 3 . 3 2 8 6 0 6 E - 0 2

2 , 5 1 , 5 . 5 - . 2 3 5 3 3 8 E - 0 1 . 4 8 2 2 1 8 E - 0 3 . 4 0 5 8 8 3 E - 0 2

2 . 0 2 . 0 1 . 0 - .  1 1 6 1 9 1 E - 0 1 . 2 3 2 3 8 3 E - 0 3 . 2 0 1 3 1 0 E - 0 2

3 . 0 . 0 . 0 - . 3 2 2 1 2 7 E - 0 1 . 7 2 7 1 6 5 E - 0 3 . 5 5 7 2 5 2 E - 0 2

3 . 0 1 . 0 . 0 - . 2 0 3 1 4 6 E - 0 1 . 5 5 4 4 2 3 E - 0 3 . 3 5 1 0 3 4 E - 0 2

2 . 5 1 . 5 1 . 5 - . 9 3 8 4 6 9 E - 0 2 • 2 7 8 6 8 6 E - 0 3 . 1 6 2 5 1 9 E - 0 2

3 . 0 1 . 0 1 , 0 - . I 3 O5 4 2 E - O I . 4 1 0 2 0 8 E - 0 3 . 2 2 5 8 I 1 E - 0 2

2 . 0 2 . 0 2 , 0 - . 2 9 8 0 5 2 E - 0 2 . 9 7 4 2 3 2 E - 0 4 • 5 I 9 O8 O E - O 3
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TABLE A-XXVI (CONT D)

2 . 5 2 . 5 . 5 - . 4 0 1 0 0 9 E - 0 2 . 1 4 7 8 3 6 2 - 0 3 . 6 9 4 8 3 8 2 - 0 3

3 . 5 . 5 . 5 - . 8 9 1 5 4 5 2 - 0 2 . 3 3 8 2 8 6 2 - 0 3 . 1 5 4 4 5 3 2 - 0 2

3 . 0 2 . 0 . 0 - . 5 6 5 4 6 4 2 - 0 2 . 2 1 6 8 8 6 2 - 0 3 . 9 7 8 8 7 3 2 - 0 3

3 . 0 2 . 0 1 . 0 - . 3 7 9 9 0 0 2 - 0 2 . 1 5 6 9 2 2 2 - 0 3 . 6 5 8 2 8 4 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 1 8 1 0 1 0 2 - 0 2 . 7 7 2 2 8 2 2 - 0 4 . 3 1 4 3 1 4 2 - 0 3

3 . 5 1 . 5 . 5 —. 4 0 6 0 5 0 2 - 0 2 . 1 7 7 4 1 6 5 - 0 3 . 7 0 3 5 5 2 2 - 0 3

4 . 0 . 0 . 0 - . 3 4 2 6 1 2 2 - 0 2 . 1 6 0 9 7 1 2 - 0 3 , 5 9 4 3 5 5 2 - 0 3

3 . 5 1 . 5 1 . 5 - . 1 9 3 3 6 4 2 - 0 2 . 9 3 7 3 3 5 2 - 0 4 . 3 3 5 3 3 9 2 - 0 3

3 . 0 2 . 0 2 . 0 - . 1 2 3 2 6 4 2 - 0 2 . 6 0 0 0 5 8 2 - 0 4 . 2 1 3 9 7 9 2 - 0 3

4 . 0 1 . 0 . 0 - . 2 3 8 4 1 2 2 - 0 2 . 1 1 7 3 4 5 2 - 0 3 . 4 1 3 5 0 3 2 - 0 3

3 . 0 3 . 0 . 0 — o 8 6 3 6 6 6 2 —0 3 . 4 3 8 3 5 5 2 - 0 4 .  1 4 9 8 4 0 2 - 0 3

4 . 0 1 . 0 1 . 0 - . 1 6 7 4 2 5 2 - 0 2 . 8 5 8 6 0 7 2 - 0 4 . 2 9 0 4 2 9 2 - 0 3

2 . 5 2 . 5 2 . 5 - . 4 1 9 0 4 6 2 - 0 3 . 2 1 6 1 4 7 E - 0 4 « 7 2 8 8 6 8 2 - 0 4

3 . 5 2 . 5 . 5 - « 9 5 5 9 7 8 2 - 0 3 . 5 0 2 2 3 8 2 - 0 4 . 1 6 5 8 3 3 2 - 0 3

3 . 0 3 . 0 1 . 0 - . 6 1 0 2 9 9 2 - 0 3 . 3 2 1 4 9 3 2 - 0 4 . 1 0 5 9 3 9 2 - 0 3

4 . 0 2 . 0 . 0 - . 8 4 6 3 5 5 E - 0 3 « 4 6 5 2 8 3 5 - 0 4 . 1 4 6 8 3 6 2 - 0 3

3 . 5 2 . 5 1 . 5 - . 4 8 8 0 4 0 2 - 0 3 . 2 7 3 5 2 1 5 - 0 4 . 8 4 7 2 3 6 2 - 0 4

4 . 5 . 5 . 5 - . 8 5 5 7 9 7 2 - 0 3 . 4 8 2 2 5 7 5 - 0 4 « 1 4 8 5 5 4 5 - 0 3

4 . 0 2 . 0 1 . 0 - « 6 0 8 5 5 0 2 - 0 3 . 3 4 4 6 6 0 2 - 0 4 . 1 0 5 6 0 7 2 - 0 3

3 . 0 3 . 0 2 . 0 - . 2 2 5 3 0 7 2 - 0 3 , 1 3 0 0 0 4 2 - 0 4 . 3 9 1 5 2 8 2 - 0 4

4 . 5 1 . 5 . 5 - . 4 5 0 4 1 3 2 - 0 3 . 2 6 7 6 0 3 2 - 0 4 , 7 8 1 8 6 7 2 - 0 4

4 . 0 2 . 0 2 . 0 - . 2 3 5 2 9 8 2 - 0 3 . 1 4 3 6 0 2 2 - 0 4 , 4 0 8 5 8 0 2 - 0 4

3 . 5 2 . 5 2 . 5 - . 1 3 7 8 4 2 2 - 0 3 . 8 5 2 3 7 1 2 - 0 5 « 2 3 9 4 9 9 2 - 0 4

3 . 5 3 . 5 . 5 - « 1 3 7 8 4 2 2 - 0 3 . 8 5 2 3 7 1 5 - 0 5 , 2 3 9 3 7 0 2 - 0 4
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TABLE A-XXVI (CONT’D)

4 . 5 1 . 5 1 . 5 - . 2 4 2 9 3 3 2 - 0 3 . 1 5 0 9 1 8 2 - 0 4 . 4 2 1 8 0 1 5 - 0 4

4 . 0 3 . 0 . 0 —. 1 7 3 4 6 1 E - 0 3 c 1 0 8 l l 6 E - 0 4 . 3 0 1 1 6 8 2 - 0 4

5 . 0 oO . 0 - . 2 8 3 1 2 4 2 - 0 3 . 1 7 7 0 0 2 2 - 0 4 . 4 9 1 7 1 8 2 - 0 4

4 . 0 3 . 0 1 . 0 1 2 8 5 6 3 2 - 0 3 . 8 1 7 1 2 7 5 - 0 5 . 2 2 3 2 6 2 2 - 0 4

5 . 0 1 . 0 . 0 - . 2 1 0 0 0 9 2 - 0 3 . 1 3 3 8 6 7 2 - 0 4 , 3 6 4 7 1 9 2 - 0 4

3 , 5 3 . 5 1 . 5 - . 7 5 8 0 1 3 2 - 0 4 . 4 8 7 1 6 0 2 - 0 5 , 1 3 1 6 9 2 5 - 0 4

4 . 5 2 . 5 . 5 - . 1 3 3 9 1 3 2 - 0 3 o 8 6 4 3 6 3 2  — 0 5 . 2 3 2 5 3 2 2 - 0 4

3 . 0 3 . 0 3 . 0 - . 4 8 4 8 8 0 E - 0 4 . 3 1 1 6 0 8 2 - 0 5 . 8 4 3 1 8 0 2 - 0 5

5 . 0 1 . 0 1 . 0 - . 1 5 6 5 6 7 2 - 0 3 . 1 0 1 6 2 1 2 - 0 4 . 2 7 1 9 1 6 2 - 0 4

4 . 5 2 . 5 1 . 5 - . 7 5 2 7 5 2 2 - 0 4 . 5 0 2 3 1 3 2 - 0 5 . 1 3 0 7 4 6 2 - 0 4

4 . 0 — 3 . 0 2 . 0 - . 5 3 9 1 1 1 2 - 0 4 . 3 6 0 5 7 3 2 - 0 5 . 9 3 6 6 5 9 2 - 0 5

5 . 0 2 . 0 . 0 - . 8 8 2 6 7 8 2 - 0 4 . 5 9 1 9 2 6 2 - 0 5 . 1 5 3 3 0 3 2 - 0 4

5 . 0 2 . 0 1 . 0 — . 6 6 7 1 7 4  2 —0 4 . 4 5 4 0 8 8 2 - 0 5 . 1 1 5 8 8 4 2 - 0 4

3 . 5 3 . 5 2 . 5 - . 2 4 2 6 6 7 2 - 0 4 . 1 6 6 1 0 0 2 - 0 5 . 4 2 1 8 3 3 2 - 0 5

5 . 5 . 5 . 5 - . 6 6 5 7 0 7 2 - 0 4 . 4 5 8 2 2 3 2 - 0 5 . 1 1 5 6 5 3 2 - 0 4

4 . 0 4 . 0 . 0 - . 2 3 5 1 5 9 2 - 0 4 . 1 6 4 0 4 7 2 - 0 5 , 4 0 8 5 4 3 2 - 0 5

4 . 5 2 . 5 2 . 5 - . 2 5 0 4 1 3 ^ - 0 4 ° 1 7 6 5 9 6 2 - 0 5 . 4 3 5 1 0 8 2 - 0 5

4 . 5 3 . 5 . 5 - . 2 5 0 4 1 3 2 - 0 4 . 1 7 6 5 9 6 2 - 0 5 . 4 3 5 0 3 1 2 - 0 5

5 . 5 1 . 5 . 5 - . 3 8 7 4 5 4 2 - 0 4 . 2 7 3 6 9 3 5 - 0 5 . 6 7 3 1 2 5 2 - 0 5
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TABLE A-XXVII

VALUES OF

( 0 )  I V FOR 6 . 5 1 8 3

MULTI CENTER I NTEGRALS
Bx B y Bz. OVERLAP K I N E T I C

ENERGY
P O T E N T I A L

ENERGY

. 0 . 0 . 0 . 9 9 9 I 1 9 E  0 0 .  1 4 0 9 0 2 E - 0 0 - ,  1 5 9 4 6 4 E - 0 0

o5 . 5 . 5 . 2 7 3 5 8 0 E - 0 0 . 6 6 2 9 8 7 E - 0 2 - . 4 5 8 6 7 2 E - 0 1

1 . 0 . 0 . 0 . 3 8 9 1 5 1 E - 0 0 . 2 1 9 4 4 7 E - 0 1 - . 6 4 2 0 2 7 E - 0 1

1 . 0 1 . 0 . 0 - . 6 9 2 0 7 4 E - 0 1 - . 9 8 0 0 2 1 E - 0 2 ,  1 0 7 8 2 4 E - 0 1

1 . 5 , 5 . 5 . 7 7 6 7 2 5 E - 0 1 . 2 2 7 4 7 1 E - 0 3 - . 1 3 3 6 4 2 E - 0 1

1 . 0 1 . 0 1 . 0 - . 2 1 8 4 8 0 E - - 0 1 - . 2 9 7 9 1 2 E - 0 2 . 4 2 1 3 0 8 E - 0 2

2 . 0 . 0 . 0 . 5 4 0 1 5 5 E - 0 1 —. 8 6 7 4 0 1 E - 0 4 - . 9 2 0 1 1 6 5 - 0 2

1 . 5 1 , 5 . 5 - . 4 9 7 7 2 6 E - 0 1 - . 9 5 9 4 4 0 E - 0 3 . 8 5 4 0 7 1 E - 0 2

2 . 0 1 . 0 . 0 - ,  1 3 5 1 0 0 E - 0 2 - . 4 9 7 8 8 6 E - 0 3 .  1 6 9 2 7 4 E - 0 3

2 . 0 1 . 0 1 . 0 . 3 7 1 7 2 9 E - 0 3 - . 2 5 7 7 7 6 E - 0 3 - . 5 0 7 8 8 5 E - 0 4

2 . 5 . 5 . 5 . 1 0 1 2 8 8 E - 0 1 - . 2 6 8 7 7 4 E - 0 3 - . 1 7 5 1 1 6 E - 0 2

1 . 5 1 . 5 1 . 5 - ,  1 4 7 9 7 0 E - 0 1 -  . 6 5 6 1 9 2 E - - 0 5 . 2 5 9 6 1 4 2 - 0 2

2 . 0 2 . 0 . 0 - ,  1 9 0 3 7 7 E - 0 1 . 2 7 5 1 5 1 E - 0 3 . 3 2 8 6 0 6 E - 0 2

2 . 5 1 . 5 . 5 - . 5 0 1 5 0 3 E - 0 2 . 6 0 8 2 3 2 E - 0 4 . 8 6 4 7 8 1 2 - 0 3

2 . 0 2 . 0 1 , 0 1 1 6 1 9 1 E - 0 1 . 2 3 2 3 8 3 E - 0 3 . 2 0 1 3 1 0 E - 0 2

3 . 0 . 0 . 0 . 4 8 5 5 7 1 5 - 0 2 — o 1 6 3 4 4 2 e —0 3 - . 8 3 8 1 7 0 E - 0 3

3 . 0 1 . 0 , 0 . 5 9 0 7 3 6 E - 0 3 - . 4 5 1 6 5 2 E - 0 4 - . 1 0 3 9 9 2 E - 0 3

2 . 5 1 . 5 1 . 5 1 8 6 1 9 9 E - 0 2 . 3 9 5 6 7 1 E - 0 4 . 3 2 4 8 2 7 E - 0 3

3 , 0 1 . 0 1 . 0 . 4 5 7 6 5 8 E - 0 3 - . 3 2 4 1 7 9 E - 0 4 - . 7 9 2 7 3 7 E - 0 4

2 , 0 2 . 0 2 . 0 - . 2 9 8 0 5 2 E - 0 2 . 9 7 4 2 3 2 E - 0 4 . 5 1 9 0 8 0 E - 0 3
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2 . 5 2 . 5 .  5

TABLE A - X X V I I  ( C O N T * D )  

- . 4 0 1 0 0 9 2 - 0 2  . 1 4 7 8 3 6 2 - 0 3 . 6 9 4 8 3 8 2 - 0 3

3 . 5 . 5 . 5 . 8 9 8 2 6 5 2 - 0 3 - . 4 2 6 1 4 6 2 - 0 4 - . 1 5 5 2 2 2 2 - 0 3

3 . 0 2 . 0 . 0 - . 1 9 5 6 2 7 2 - 0 2 . 7 0 4 2 8 6 2 - 0 4 . 3 3 8 7 4 7 2 - 0 3

3 . 0 2 . 0 1 . 0 - . 1 3 0 1 3 0 2 - 0 2 . 5 0 7 3 5 7 2 - 0 4 . 2 2 5 7 8 1 2 - 0 3

2 " 5 2 . 5 1 . 5 - . 1 8 1 0 1 0 2 - 0 2 . 7 7 2 2 8 2 2 - 0 4 . 3 1 4 3 1 4 2 - 0 3

3 . 5 1 . 5 . 5 - . 3 0 9 8 4 1 2 - 0 3 . 1 0 4 3 5 6 2 - 0 4 . 5 3 6 0 7 9 2 - 0 4

4 . 0 . 0 . 0 « 3 4 6 7 6 6 2 - 0 3 - . 1 8 5 2 7 5 2 - 0 4 - . 6 0 1 1 9 8 2 - 0 4

3 . 5 1 . 5 1 . 5 - . 1 3 5 2 8 9 2 - 0 3 . 5 1 5 0 1 4 2 - 0 5 . 2 3 5 3 6 9 2 - 0 4

3 . 0 2 . 0 2 . 0 - . 4 1 0 1 5 4 2 - 0 3 . 1 9 0 4 9 1 2 - 0 4 . 7 1 3 8 0 6 2 - 0 4

4 . 0 1 . 0 . 0 . 8 3 3 3 8 7 2 - 0 4 - . 5 5 2 4 7 6 2 - 0 5 - . 1 4 4 9 6 9 2 - 0 4

3 . 0 3 . 0 . 0 8 6 3 6 6 6 2  — 0 3 . 4 3 8 3 5 5 2 - 0 4 . 1 4 9 8 4 0 2 - 0 3

4 . 0 1 . 0 1 . 0 . 6 2 7 2 4 4 2 - 0 4 - . 4 1 9 3 1 9 2 - 0 5 - . 1 0 8 9 5 9 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 4 1 9 0 4 6 2 - 0 3 . 2 1 6 1 4 7 2 - 0 4 . 7 2 8 8 6 8 2 - 0 4

3 . 5 2 . 5 . 5 - . 4 1 9 0 4 6 2 - 0 3 . 2 1 6 1 4 7 2 - 0 4 . 7 2 7 1 9 7 2 - 0 4

3 . 0 3 » 0 1 . 0 - . 6 1 0 2 9 9 2 - 0 3 . 3 2 1 4 9 3 2 - 0 4 . 1 0 5 9 3 9 2 - 0 3

4 . 0 2 . 0 . 0 - . 1 4 0 6 1 7 2 - 0 3 . 7 3 5 1 8 2 2 - 0 5 . 2 4 3 9 2 1 2 - 0 4

3 . 5 2 . 5 1 . 5 - . 2 1 2 2 2 3 2 - 0 3 . 1 1 6 9 7 0 2 - 0 4 . 3 6 8 7 3 0 2 - 0 4

4 . 5 . 5 . 5 . 6 3 5 9 4 5 2 - 0 4 - . 3 9 5 8 1 6 2 - 0 5 - . 1 1 0 4 1 5 2 - 0 4

4 . 0 2 . 0 1 . 0 -  . 9 9 9 6 1 4 E - 0 4 . 5 3 9 4 4 1 2 - 0 5 . 1 7 3 5 6 5 2 - 0 4

3 . 0 3 . 0 2 . 0 - . 2 2 5 3 0 7 2 - 0 3 . 1 3 0 0 0 4 2 - 0 4 . 3 9 1 5 2 8 2 - 0 4

4 . 5 1 . 5 . 5 - ,  1 3 4 3 8 7 2 - 0 4 . 6 2 7 7 0 0 2 - 0 6 . 2 3 2 9 2 8 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 3 7 3 6 8 5 2 - 0 4 . 2 1 8 2 6 2 2 - 0 5 . 6 4 9 9 0 2 2 - 0 5

3 . 5 2 . 5 2 . 5 - . 5 9 0 2 4 4 2 - 0 4 . 3 5 9 7 6 2 2 - 0 5 . 1 0 2 6 6 7 2 - 0 4

3 . 5 3 . 5 . 5 - . 1 3 7 8 4 2 2 - 0 3 . 8 5 2 3 7 1 2 - 0 5 . 2 3 9 3 7 0 2 - 0 4
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TABLE A-XXVII (CONï'o)

4 . 5 1 . 5 1 . 5 - . 6 4 7 9 0 5 E - 0 5 , 3 1 3 5 6 2 2 - 0 6 , 1 1 2 6 1 8 2 - 0 5

4 . 0 3 . 0 . 0 - . 8 8 1 6 7 4 2 - 0 4 . 5 4 5 3 9 2 2 - 0 5 . 1 5 3 1 0 9 2 - 0 4

5 - 0 . 0 . 0 , 2 1 4 9 5 9 2 - 0 4 - ,  1 4 3 4 6 1 2 - 0 5 -  . 3 7 3 2 7 0 2 - 0 5

4 - 0 3 . 0 1 . 0 - . 6 5 2 1 7 1 2 - 0 4 . 4 1 1 4 8 0 2 - 0 5 . 1 1 3 2 9 0 2 - 0 4

5 . 0 1 . 0 . 0 . 7 1 7 8 9 4 2 - 0 5 - . 5 2 1 1 5 4 2 —0 6 - . 1 2 4 7 6 7 2 - 0 5

3 . 5 3 . 5 1 . 5 - . 7 5 8 0 1 3 2 - 0 4 . 4 8 7 1 6 0 2 - 0 5 . 1 3 1 6 9 2 2 - 0 4

4 , 5 2 . 5 . 5 - . 3 2 2 1 7 3 2 - 0 4 . 2 0 4 2 5 8 2 - 0 5 . 5 5 9 5 3 1 2 - 0 5

3 , 0 3 . 0 3 . 0 - . 4 8 4 8 8 0 2 - 0 4 c 3 1 1 6 0 e t - 0 5 . 8 4 3 1 8 0 2 - 0 5

5 - 0 1 . 0 1 , 0 , 5 5 5 1 8 5 2 - 0 5 —. 4 0 6 9 6 6 2 —0 6 - . 9 6 4 8 4 3 2 - 0 6

4 . 5 2 . 5 1 , 5 - . 1 7 9 3 6 0 2 - 0 4 . 1 1 7 6 7 1 2 - 0 5 . 3 1 1 7 0 8 2 - 0 5

4 . 0 3 . 0 2 . 0 - . 2 7 1 8 9 2 2 - 0 4 .  1 8 0 6 3 2 2 - 0 5 . 4 7 2 6 2 5 2 - 0 5

5 . 0 2 . 0 . 0 - . 8 1 0 2 2 5 2 - 0 5 . 5 2 1 0 2 9 2 - 0 6 . 1 4 0 6 8 7 2 - 0 5

5 . 0 2 . 0 1 . 0 - " 6 0 5 2 9 4 e - 0 5 . 3 9 5 3 4 9 2 - 0 6 , 1 0 5 1 5 1 2 - 0 5

3 . 5 3 . 5 2 . 5 - . 2 4 2 6 6 7 2 - 0 4 , 1 6 6 1 0 0 2 - 0 5 . 4 2 1 8 3 3 2 - 0 5

5 , 5 . 5 . 5 . 3 9 3 5 9 7 2 - 0 5 - . 2 8 6 4 8 5 2 - 0 6 —, 6 8 3 8 5 6 2 —0 6

4 . 0 4 , 0 . 0 - . 2 3 5 1 5 9 2 - 0 4 . 1 6 4 0 4 7 2 - 0 5 , 4 0 8 5 4 3 2 - 0 5

4 . 5 2 . 5 2 . 5 - . 5 8 5 5 6 8 2 - 0 5 . 4 0 6 5 8 9 2 - 0 6 « 1 0 1 8 3 6 2 - 0 5

4 . 5 3 . 5 . 5 - o 1 4 0 7 8 1 2 - 0 4 . 9 8 9 1 7 6 2 - 0 6 . 2 4 4 6 0 6 2 - 0 5

5 - 5 1 . 5 . 5 - . 3 7 4 0 6 0 2 - 0 6 . 1 8 1 9 7 5 2 - 0 7 . 6 4 8 6 6 5 E - 0 7
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TABLE A-XXVI11
VALUES OF < 4 , ^ ( 0 )  I

( 0 )  I V I FOR = 6 . 5 1 8 3 ^ 4 6

Bx
"b /42 c

B y 6 z.
Mu l t i c e n t e r  i n t e g r a l s

OVERLAP k i n e t i c  P O T E N T I A L
ENERGY ENERGY

- 0 . 0 . 0 . 9 9 9 1 1 9 E  0 0 . 1 4 0 9 0 2 2 - 0 0 - . 1 5 9 4 6 4 2 - 0 0

. 5 .  5 . 5 . 2 7 3 5 8 0 E - 0 0 . 6 6 2 9 8 7 2 - 0 2 - . 4 5 8 6 7 2 2 - 0 1

1 . 0 . 0 . 0 . 3 8 9 1 5 1 2 - 0 0 . 2 1 9 4 4 7 2 - 0 1 - . 6 4 2 0 2 7 2 - 0 1

1 . 0 1 . 0 . 0 . 1 8 5 2 6 8 E - 0 0 . 5 1 5 2 3 3 2 - 0 2 - . 3 2 7 5 5 8 2 - 0 1

1 . 5 . 5 . 5 . 7 7 6 7 2 5 E - 0 1 . 2 2 7 4 7 1 2 - 0 3 - . 1 3 3 6 4 2 2 - 0 1

1 . 0 1 . 0 1 , 0 - . 2 1 8 4 8 0 2 - 0 1 - . 2 9 7 9 1 2 2 - 0 2 , 4 2 1 3 0 8 2 - 0 2

2 . 0 . 0 . 0 . 5 4 0 1 5 5 2 - 0 1 - . 8 6 7 4 0 1 2 - 0 4 - . 9 2 0 1 1 6 2 - 0 2

1 . 5 1 . 5 . 5 . 2 6 3 7 1 6 2 - 0 1 - . 3 8 4 6 2 1 2 - 0 3 - . 4 6 0 1 6 3 2 - 0 2

2 , 0 1 . 0 . 0 . 3 1 4 6 8 2 2 - 0 1 - . 3 4 0 1 6 8 2 - 0 3 - . 5 4 7 9 3 4 2 - 0 2

2 . 0 1 . 0 1 . 0 . 3 7 1 7 2 9 2 - 0 3 - . 2 5 7 7 7 6 2 - 0 3 - . 5 0 7 8 8 5 2 - 0 4

2 . 5 . 5 . 5 . 1 0 1 2 8 8 E - 0 1 - . 2 6 8 7 7 4 2 - 0 3 - . 1 7 5 1 1 6 2 - 0 2

1 , 5 1 . 5 1 . 5 - . 1 4 7 9 7 0 2 - 0 1 - . 6 5 6 1 9 2 2 - 0 5 . 2 5 9 6 1 4 2 - 0 2

2 . 0 2 . 0 cO . 7 4 8 8 5 8 E - 0 2 - . 2 1 9 2 2 6 2 - 0 3 - ,  1 3 0 6 9 0 2 - 0 2

2 . 5 1 . 5 . 5 . 4 2 4 4 3 8 Ê - 0 2 - . 1 4 9 8 7 4 2 - 0 3 - . 7 3 8 5 0 4 2 - 0 3

2 . 0 2 . 0 1 . 0 . 7 3 6 9 9 8 2 - 0 3 - . 6 4 4 8 6 4 2 - 0 4 - . 1 2 6 1 5 7 2 - 0 3

3 . 0 . 0 . 0 . 4 8 5 5 7 1 2 - 0 2 - . 1 6 3 4 4 2 2 - 0 3 - . 8 3 8 1 7 0 2 - 0 3

3 . 0 1 . 0 . 0 . 3 2 0 3 9 1 2 - 0 2 - . 1 2 0 1 1 3 2 - 0 3 - . 5 5 6 2 9 9 2 - 0 3

2 . 5 1 . 5 1 . 5 1 8 6 1 9 9 2 - 0 2 . 3 9 5 6 7 1 2 - 0 4 . 3 2 4 8 2 7 2 - 0 3

3 . 0 1 . 0 1 . 0 . 4 5 7 6 5 8 2 - 0 3 - . 3 2 4 1 7 9 2 - 0 4 - . 7 9 2 7 3 7 2 - 0 4

2 , 0 2 . 0 2 . 0 - . 2 9 8 0 5 2 2 - 0 2 . 9 7 4 2 3 2 2 - 0 4 . 5 1 9 0 8 0 2 - 0 3
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TABLE A - X X V I II (CONT'D)

2 . 5 2 . 5 . 5 . 8 9 5 2 6 5 E - 0 3 —. 4 2 6 1 4 6 2 —0 4 - . 1 5 5 9 0 2 2 - 0 3

3 . 5 . 5 . 5 . 8 9 5 2 6 5 2 - 0 3 - . 4 2 6 1 4 6 2 - 0 4 - . 1 5 5 2 2 2 2 - 0 3

3 . 0 2 . 0 . 0 . 1 0 0 2 4 1 E - 0 2 - . 4 6 7 3 7 5 2 - 0 4 - . 1 7 4 5 2 0 2 - 0 3

3 . 0 2 . 0 1 . 0 . 1 9 7 3 0 6 2 - 0 3 - . 1 2 9 7 6 0 2 - 0 4 - . 3 4 2 2 8 6 2 - 0 4

2 . 5 2 . 5 1 . 5 - . 3 0 9 8 4 1 2 - 0 3 o 1 0 4 3 5 6 2 —0 4 . 5 4 1 0 7 0 2 - 0 4

3 . 5 1 . 5 - 5 . 4 4 0 2 9 0 2 - 0 3 - . 2 2 9 6 0 5 2 - 0 4 - . 7 6 5 2 9 4 2 - 0 4

4 . 0 . 0 . 0 . 3 4 6 7 6 6 2 - 0 3 - . 1 8 5 2 7 5 2 - 0 4 - . 6 0 1 1 9 8 2 - 0 4

3 . 5 1 . 5 1 . 5 - ,  1 3 5 2 8 9 2 - 0 3 . 5 1 5 0 1 4 2 - 0 5 . 2 3 5 3 6 9 2 - 0 4

3 . 0 2 . 0 2 , 0 - . 4 1 0 1 5 4 2 - 0 3 . 1 9 0 4 9 1 2 - 0 4 . 7 1 3 8 0 6 2 - 0 4

4 . 0 1 . 0 . 0 . 2 4 7 8 3 6 2 - 0 3 - . 1 3 7 1 6 0 2 - 0 4 —. 4 3 0 3 8 4 2 —0 4

3 . 0 3 . 0 . 0 . 1 7 8 5 2 3 E - 0 3 - ,  1 0 1 9 6 7 2 - 0 4 - . 3 1 0 8 1 3 2 - 0 4

4 . 0 1 . 0 1 . 0 . 6 2 7 2 4 4 2 - 0 4 - . 4 1 9 3 1 9 2 - 0 5 - . 1 0 8 9 5 9 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 4 1 9 0 4 6 2 - 0 3 » 2 l 6 l 4 7 E - 0 4 , 7 2 8 8 6 8 2 - 0 4

3 . 5 2 . 5 . 5 . 1 1 7 8 8 6 2 - 0 3 - . 6 9 9 4 3 1 2 —0 5 - . 2 0 5 1 3 0 2 - 0 4

3 . 0 3 z O 1 . 0 . 4 7 3 3 0 5 2 - 0 4 - . 3 1 9 4 5 3 2 - 0 5 -  . 8 2 2 6 0 2 2 - 0 5

4 . 0 2 . 0 . 0 . 9 4 6 2 8 1 2 - 0 4 - . 5 7 0 7 0 1 2 - 0 5 -  . 1 6 4 5 7 6 2 - 0 4

3 . 5 2 . 5 1 . 5 - . 2 8 3 4 4 6 2 - 0 4 . 1 2 6 0 2 2 2 - 0 5 . 4 9 4 1 5 6 2 - 0 5

4 . 5 .  5 . 5 , 6 3 5 9 4 5 2 - 0 4 - « 3 9 5 8 1 6 2 - 0 5 - . 1 1 0 4 1 5 2 - 0 4

4 ° 0 2 . 0 1 . 0 . 2 7 1 8 5 7 2 - 0 4 - . 1 8 7 3 4 9 2 - 0 5 -  . 4 7 2 4 4 5 2 - 0 5

3 . 0 3 . 0 2 . 0 - . 7 1 5 5 3 3 2 - 0 4 . 3 9 7 4 0 5 2 - 0 5 . 1 2 4 5 8 0 2 - 0 4

4 . 5 1 . 5 . 5 . 3 5 1 1 4 0 2 - 0 4 - . 2 2 7 5 9 2 2 - 0 5 - . 6 1 0 2 7 5 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 3 7 3 6 8 5 2 - 0 4 . 2 1 8 2 6 2 2 - 0 5 . 6 4 9 9 0 2 2 - 0 5

3 . 5 2 . 5 2 . 5 - . 5 9 0 2 4 4 2 - 0 4 « 3 5 9 7 6 2 2 - 0 5 .  1 0 2 6 6 7 2  — 0 4

3 . 5 3 . 5 - . 5 . 1 9 7 9 3 6 2 - 0 4 - . 1 3 2 8 4 6 2 - 0 5 - . 3 4 4 4 3 2 2 - 0 5
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t a b l e  A-XXVIII (c o n t ’d )

4 . 5 1 . 5 1 . 5 - . 6 4 7 9 0 5 E - 0 5 . 3 1 3 5 6 2 E - 0 6 . 1 1 2 6 1 8 2 - 0 5

4 . 0 3 . 0 . 0 . 2 1 4 9 5 9 E - 0 4 1 4 3 4 6 1 E - 0 5 - . 3 7 4 0 3 9 2 - 0 5

5 . 0 . 0 . 0 « 2 1 4 9 5 9 E - 0 4 - . 1 4 3 4 6 1 2 - 0 5 - . 3 7 3 2 7 0 2 - 0 5

4 . 0 3 . 0 1 . 0 . 7 1 7 8 9 4 E - 0 5 - . 5 2 1 1 5 4 2 - 0 6 - . 1 2 4 8 3 3 2 - 0 5

5 . 0 I  o 0 . 0 .  1 6 2 2 6 4 E - 0 4 - . 1 1 0 0 6 4 2 - 0 5 - . 2 8 1 9 5 0 2 - 0 5

3 . 5 3 . 5 1 . 5 - . 3 1 6 1 3 5 E - 0 5 . 1 5 6 5 6 6 2 - 0 6 . 5 5 1 2 4 2 2 - 0 6

4 . 5 2 . 5 . 5 . 1 1 3 6 6 6 E - 0 4 — « 7 8 6 4 4 0 e —0 6 - . 1 9 7 6 9 5 2 - 0 5

3 . 0 3 . 0 3 . 0 —« 4 8 4 8 8 0 E —0 4 . 3 1 1 6 0 8 2 - 0 5 . 8 4 3 1 8 0 2 - 0 5

5 . 0 1 . 0 1 . 0 . 5 5 5 1 8 5 E - 0 5 - . 4 0 6 9 6 6 2 - 0 6 - . 9 6 4 8 4 3 2 - 0 6

4 . 5 2 . 5 1 . 5 - . 1 5 5 3 4 8 E - 0 5 . 7 7 7 4 2 8 2 - 0 7 . 2 7 0 5 5 6 2 - 0 6

4 . 0 3 . 0 2 . 0 - . 8 1 0 2 2 5 E - 0 5 . 5 2 1 0 2 9 2 - 0 6 . 1 4 1 0 0 ^ 2 - 0 5

5 . 0 2 . 0 . 0 . 7 1 6 7 3 8 E - 0 5 —. 5 0 7 2 0 6 2 —0 6 - . 1 2 4 6 1 8 2 - 0 5

5 . 0 2 . 0 1 . 0 . 2 6 1 3 4 0 E - 0 5 - . 1 9 6 8 7 0 2 - 0 6 - . 4 5 4 3 1 9 2 - 0 6

3 . 5 3 . 5 2 . 5 - . 1 0 1 6 5 3 E - 0 4 . 6 8 7 2 5 8 2 - 0 6 . 1 7 6 8 6 0 2 - 0 5

5 . 5 . 5 . 5 . 3 9 3 5 9 7 Ë - 0 5 - . 2 8 6 4 8 5 2 - 0 6 - . 6 8 3 8 5 6 2 - 0 6

4 . 0 4 . 0 . 0 . 3 2 7 8 2 9 E - 0 5 - . 2 4 0 3 9 2 2 - 0 6 - . 5 7 0 4 0 5 2 - 0 6

4 . 5 2 . 5 2 . 5 5 8 5 5 6 8 E - 0 5 . 4 0 6 5 8 9 2 - 0 6 . 1 0 1 8 3 6 2 - 0 5

4 . 5 3 . 5 . 5 . 2 3 6 6 7 5 2 - 0 5 - . 1 7 5 9 9 8 2 - 0 6 - . 4 1 1 7 4 1 2 - 0 6

5 . 5 1 . 5 . 5 . 2 3 6 6 7 5 E - 0 5 - « 1 7 5 9 9 8 2 - 0 6 - . 4 1 1 3 8 9 2 - 0 6



138

TABLE XXIX
VALUES OF

( 0 > | v j ^ ^ ( T ) >  FOR 6.5183(2^^

B x
Qo

B / Æ c
B y B z -

MULTI CENTER I NTEGRALS 
OVERLAP K I N E T I C  P O T E N T I A L

ENERGY ENERGY

. 0 , 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

o5 c 5 . 5 - . 2 Ü 5 7 2 6 E - 0 0 - . 2 5 6 6 1 2 E - 0 1 . 2 9 7 7 4 8 2 - 0 1

l o O , 0 . 0 . OOOOOOE- 9 9 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9

1 . 0 1 . 0 . 0 - . 2 5 4 4 7 5 E - 0 0 - . 1 4 9 5 2 5 E - 0 1 . 4 1 5 2 8 4 2 - 0 1

1 . 5 . 5 . 5 - , 1 0 6 7 8 0 E - 0 0 - . 4 1 5 3 3 1 E - 0 2 . 1 8 1 3 8 4 2 - 0 1

1 . 0 1 . 0 1 . 0 - . 1 1 8 8 4 0 E “ 0 0 —. 4 0 0 0 1 0 E —0 2 . 2 0 3 2 9 1 2 - 0 1

2 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O o O E - 9 9 . O O O O O O E - 9 9

1 . 5 1 , 5 . 5 - . 8 5 6 6 2 3 E - 0 1 — . 6 4 6 6 7 0 E —0 3 . 1 4 6 4 4 5 2 - 0 1

2 . 0 1 . 0 , 0 - . 6 5 6 3 8 4 E - 0 1 - . 3 1 5 4 3 6 E - 0 3 . 1 1 2 3 3 7 2 - 0 1

2 . 0 1 . 0 1 . 0 - , 3 7 2 2 7 8 e - 0 1 . 1 7 3 2 5 9 E - 0 3 . 6 4 2 8 0 4 2 - 0 2

2 . 5 . 5 . 5 - .  1 5 5 7 8 7 E - 0 1 . 1 6 3 8 8 2 2 - 0 3 . 2 6 8 8 1 8 2 - 0 2

1 . 5 1 . 5 1 . 5 - . 2 8 0 4 1 6 E - 0 1 . 2 g 4 9 8 8 E - 0 3 . 4 8 5 6 3 2 2 - 0 2

2 . 0 2 . 0 . 0 - . 2 6 5 2 6 2 E - 0 1 . 4 9 4 3 7 7 2 - 0 3 . 4 5 7 3 9 8 2 - 0 2

2 . 5 1 . 5 . 5 - . 1 7 3 6 1 4 E - 0 1 . 3 9 5 0 5 8 2 - 0 3 . 2 9 9 8 6 5 2 - 0 2

2 . 0 2 . 0 1 . 0 —. 1 6 4 7 4 8 E —01 . 3 9 5 8 2 5 2 - 0 3 . 2 8 4 8 6 3 2 - 0 2

3 . 0 . 0 cO . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 1 . 0 . 0 - , 7 8 3 9 5 2 E - 0 2 . 2 2 4 8 4 5 2 - 0 3 . 1 3 5 5 5 6 2 - 0 2

2 . 5 i « 5 1 . 5 - . 7 0 5 2 5 2 E - 0 2 . 2 2 4 1 7 4 2 - 0 3 . 1 2 2 2 9 0 2 - 0 2

3 . 0 1 . 0 1 . 0 - . 5 0 6 6 9 7 E - 0 2 . 1 6 5 9 8 4 2 - 0 3 . 8 7 8 0 3 0 2 - 0 3

2 . 0 2 . 0 2 . 0 - . 4 4 3 8 5 1 E - 0 2 . 1 6 1 4 2 9 E - 0 3 . 7 7 0 4 9 5 2 - 0 3
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TABLE A-XXIX (CONT D)

2 o 5 2 . 5 . 5 - . 5 1 0 9 7 5 E - 0 2 0 1 9 8 3 8 6 E - 0 3 . 8 8 4 9 6 3 2 - 0 3

3 . 5 . 5 . 5 1 4 3 0 7 3 E - 0 2 . 5 5 5 4 8 1 E - 0 4 . 2 4 7 9 5 3 E - 0 3

3 . 0 2 . 0 . 0 — o 4 4  3 8  0 3 E~0  2 . 1 7 5 7 4 9 E - 0 3 . 7 6 8 6 3 9 2 - 0 3

3 . 0 2 . 0 1 . 0 - . 2 9 9 7 2 3 E - 0 2 , 1 2 7 4 2 3 E - 0 3 . 5 1 9 6 1 4 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 2 3 4 4 1 6 E - 0 2 » 1 0 4 3 6 3 2 - 0 3 . 4 0 6 6 8 3 2 - 0 3

3 . 5 1 . 5 . 5 ~ . 1 9 6 9 0 9 E - 0 2 . 8 7 6 6 5 I E - 0 4 . 3 4 1 3 6 2 2 - 0 3

4 . 0 . 0 . 0 .OOOOOOE-99 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 . 5 1 . 5 - . 9 4 4 1 3 9 E - 0 3 . 4 6 5 0 6 3 E - 0 4 . 1 6 3 8 9 3 2 - 0 3

3 . 0 2 . 0 2 . 0 - . 9 8 6 9 8 6 E - 0 3 . 4 9 1 4 7 9 E - 0 4 , 1 7 1 3 9 9 2 - 0 3

4 . 0 1 . 0 . 0 - . 6 5 7 9 9 0 E - 0 3 . 3 2 7 6 5 2 E - 0 4 . 1 1 4 1 3 4 2 - 0 3

3 . 0 3 . 0 . 0 - . 1 0 4 2 1 9 2 - 0 2 . 5 4 0 3 2 3 E - 0 4 . 1 8 0 7 8 1 2 - 0 3

4 . 0 1 . 0 1 . 0 - . 4 6 3 1 9 5 E - 0 3 . 2 4 0 1 4 3 E - 0 4 . 8 0 3 9 6 0 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 5 5 9 3 0 4 E - 0 3 . 2 9 8 O I I E - O 4 , 9 7 1 7 3 8 2 - 0 4

3 . 5 2 . 5 , 5 - c 7 8 3 0 2 6 E - 0 3 . 4 1 7 2 1 5 E - 0 4 . 1 3 5 8 5 7 2 - 0 3

3 . 0 3 . 0 1 . 0 - . 7 3 9 8 3 4 E - 0 3 . 3 9 7 6 1 8 E - 0 4 . 1 2 8 3 9 0 2 - 0 3

4 . 0 2 . 0 . 0 —. 4 7 0 4 9 1 E—O3 . 2 6 1 1 7 6 E - 0 4 , 8 1 6 4 8 2 2 - 0 4

3 . 5 2 . 5 1 , 5 - . 4 0 2 2 3 3 E - 0 3 . 2 2 8 3 0 4 E - 0 4 , 6 9 8 4 1 1 2 - 0 4

4 . 5 . 5 . 5 1 0 3 4 3 1 E - 0 3 . 5 8 7 0 6 8 2 - 0 5 . 1 7 9 5 5 6 2 - 0 4

4 . 0 2 . 0 1 . 0 - . 3 3 9 0 5 9 E - 0 3 . 1 9 3 8 1 0 E - 0 4 . 5 8 8 6 2 2 2 - 0 4

3 . 0 3 . 0 2 . 0 - . 2 7 6 7 5 7 E - 0 3 , 1 6 2 4 7 5 E - 0 4 , 4 8 0 7 2 5 2 - 0 4

4 . 5 1 . 5 • 5 1 6 3 8 6 5 E - 0 3 . 9 7 9 9 7 4 E - 0 5 . 2 8 4 5 0 6 2 - 0 4

4 . 0 2 . 0 2 . 0 - , 1 3 1 9 5 3 E - 0 3 . 8 1 1 8 4 2 E - 0 5 . 2 2 9 2 4 5 2 - 0 4

3 . 5 2 . 5 2 . 5 - . 1 1 4 9 4 3 E - 0 3 . 7 1 8 3 8 8 2 - 0 5 . 1 9 9 7 3 7 2 - 0 4

3 . 5 3 . 5 . 5 - , 1 6 0 9 2 0 E - 0 3 , 1 0 0 5 7 4 E - 0 4 . 2 7 9 4 1 9 2 - 0 4
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TABLE A-XXIX (CONT 0)

4 . 5 1 . 5 1 . 5 - , 8 8 6 7 0 3 E - 0 4 . 5 5 4 1 8 5 2 - 0 5 . 1 5 4 0 2 8 2 - 0 4

4 . 0 3 , 0 = 0 - ,  1 4 6 2 1 7 E - 0 3 , 9 1 8 4 7 2 2 - 0 5 . 2 5 3 8 8 9 2 - 0 4

5 . 0 . 0 , 0 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9 , 0 0 0 0 0 0 2 - 9 9

4 . 0 3 . 0 1 . 0 - ,  1 0 8 5 9 4 E - 0 3 . 6 9 5 3 9 4 2 - 0 5 . 1 8 8 6 0 0 2 - 0 4

5 . 0 1 . 0 , 0 - . 4 5 2 4 7 5 2 - 0 4 . 2 8 9 7 4 7 2 - 0 5 , 7 8 5 8 2 4 2 - 0 5

3 . 5 3 . 5 1 . 5 - . 8 8 9 8 3 9 E - 0 4 . 5 7 7 5 9 2 2 - 0 5 . 1 5 4 5 7 0 2 - 0 4

4 . 5 2 , 5 . 5 - . 8 1 7 1 9 9 E - 0 4 , 5 3 0 4 4 1 2 - 0 5 . 1 4 1 9 2 5 2 - 0 4

3 . 0 3 . 0 3 . 0 - . 6 0 7 9 4 9 2 - 0 4 , 3 9 6 3 4 2 2 - 0 5 .  1 0 5 6 6 7 2 - 0 4

5 , 0 1 . 0 1 , 0 - . 3 3 7 7 4 9 2 - 0 4 . 2 2 0 1 9 0 2 - 0 5 . 5 8 6 7 0 7 2 - 0 5

4 . 5 2 , 5 1 . 5 —. 4 6 0 7 6 0 2 —0 4 . 3 0 9 0 8 6 2 - 0 5 . 8 0 0 4 9 0 2 - 0 5

4 , 0 3 , 0 2 . 0 - . 4 5 8 0 8 9 2 - 0 4 . 3 0 8 4 7 0 2 - 0 5 . 7 9 5 9 5 6 2 - 0 5

5 . 0 2 , 0 • 0 - . 3 8 1 7 4 0  2 - 0 4 . 2 5 7 0 5 8 2 - 0 5 . 6 6 3 0 8 5 2 - 0 5

5 , 0 2 , 0 1 . 0 - . 2 8 8 8 7 8 2 - 0 4 . 1 9 7 4 0 6 2 - 0 5 . 5 0 1 8 6 4 2 - 0 5

3 , 5 3 . 5 2 . 5 - . 2 8 7 9 0 2 2 - 0 4 . 1 9 3 8 0 6 2 - 0 5 , 5 0 0 3 5 1 2 - 0 5

5 . 5 , 5 . 5 —. 6 4 6 3 1 1 2 —0 5 . 4 4 6 2 9 9 2 - 0 6 , 1 1 2 2 8 5 2 - 0 5

4 . 0 4 . 0 . 0 - . 2 6 7 9 4 2 2 - 0 4 . 1 8 8 0 8 6 2 - 0 5 . 4 6 5 4 7 5 2 - 0 5

4 , 5 2 , 5 2 . 5 - . 1 5 4 1 7 0 2 - 0 4 .  1 0 9 2 3 5 2 - 0 5 , 2 6 7 9 5 5 2 - 0 5

4 . 5 3 . 5 . 5 - . 2 1 5 8 3 9 2 - 0 4 ,  1 5 2 9 2 9 2 - 0 5 . 3 7 4 9 8 2 2 - 0 5

5 . 5 1 . 5 , 5 - . 1 1 3 0 5 8 2 - 0 4 . 8 0 1 0 5 7 2 - 0 6 , 1 9 6 4 3 2 2 - 0 5

4 . 0 4 . 0 1 . 0 - . 2 0 5 1 8 5 2 - 0 4 . 1 4 5 8 2 0 2 - 0 5 . 3 5 6 4 9 3 2 - 0 5

5 . 0 2 . 0 2 . 0 - . 1 2 8 2 4 0 2 - 0 4 . 9 1 1 3 7 5 2 - 0 6 . 2 2 2 8 6 6 2 - 0 5

4 . 0 3 . 0 3 . 0 - ,  1 1 8 2 7 2 2 - 0 4 . 8 5 0 4 0 7 2 - 0 6 . 2 0 5 5 9 0 2 - 0 5

5 . 0 3 , 0 . 0 - ,  1 4 7 8 4 1 2 - 0 4 . 1 0 6 3 0 0 2 - 0 5 . 2 5 6 8 6 1 2 - 0 5
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TABLE A-XXX

VALUES OF

<)Z^^^(0)| V | ^ ( T ) >  FOR 6.5183

B / MULTICENTER INTEGRALS
B X By Bi OVERLAP KINETIC POTENTIAL

^■o ENERGY ENERGY

.0 ,0 .0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99
«5 ,5 .5 -.205726E-00 -.256612E-01 .297748E-01

1.0 ,0 .0 ,OOOOOOE-99 ,OOOOOOE-99 .OOOOOOE-99

1.0 1,0 .0 .OOOOOOE-99 .OOOOOOE-99 .OOOOOOE-99

1.5 .5 .5 -.106780E-00 -.415331E-02 .181384E-01
1.0 1,0 1,0 -.118840E-00 -.400010E-02 .203291E-01

2.0 ,0 .0 .OOOOOOE-99 ,OOOOOOE-99 .OOOOOOE-99

1.5 1,5 .5 -.285541E-01 -.215556E-03 .493345E-02

2,0 1,0 ,0 •OOOOOOE-99 ,OOOOOOE-99 .OOOOOOE-99

2,0 1,0 1.0 -.372278E-01 .173259E-03 .642804E-02

2,5 ,5 .5 -, 155787E-01 .163882E-03 .268818E-02

1.5 1,5 1.5 -.280416E-01 .294988E-03 .4856322-02

2.0 2,0 ,0 ,OOOOOOE-99 ,OOOOOOE-99 ,OOOOOOE-99

2.5 J .5 .5 -.578713E-02 ..131686E-03 ,100298E-02

2,0 2.0 jH « w’ -.823744E-02 - I97912E-03 .I42896E-02

3,0 .0 .0 .OOOOoOE-99 .OOOOOOE-99 .OOOOOOE-99

3,0 1.0 ,0 •OOOOOOE-99 ,OOOOOOE-99 ,0000002-99

2,5 1,5 1.5 -.705252E-02 .224174E-03 .1222902-02

3.0 1.0 1.0 -.506697E-02 ,165984E-03 .878030E-03

2.0 2..0 2.0 -.443851E-02 . 1 6 1 4 2 9 E - 0 3 .7704952-03
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TABLE A-XXX (CONT^D)

2 . 5 2 . 5 - 5 “ . l 0 2 l y 5 E - Ü 2 . 3 9 6 7 7 2 2 - 0 4 . 1 7 7 4 6 5 2 - 0 3

3 . 5 . 5 ,5 “ . 1 4 3 0 7 3 E  - 0 2 . 5 5 5 4 8 1 E - 0 4 . 2 4 7 9 5 3 2 - 0 3

3 . 0 2 . 0 , 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 - 0 2 . 0 1 . 0 I 4 9 8 6 1 E - 0 2 . 6 3 7 1 1 7 2 - 0 4 , 2 6 0 2 0 1 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 1 4 0 6 4 9 2 - 0 2 . 6 2 6 1 7 9 2 - 0 4 . 2 4 4 3 0 3 2 - 0 3

3 . 5 1 . 5 . 5 - . 6 5 6 3 6 5 2 - 0 3 . 2 9 2 2 1 7 2 - 0 4 . 1 1 3 9 2 3 2 - 0 3

4 . 0 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 , 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 . 5 1 . 5 - , 9 4 4 1 3 9 t - - 0 3 . 4 6 5 0 6 3 2 - 0 4 . 1 6 3 8 9 3 2 - 0 3

3 . 0 2 . 0 2 . 0 - . 9 8 6 9 8 6 2 - 0 3 . 4 9 1 4 7 9 2 - 0 4 . 1 7 1 3 9 9 2 - 0 3

4 . 0 1 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 3 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 0 1 . 0 1 . 0 - . 4 6 3 1 9 5 2 - 0 3 , 2 4 0 1 4 3 2 - 0 4 , 8 0 3 9 6 0 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 5 5 9 3 0 4 2 - 0 3 . 2 9 8 0 1 1 2 - 0 4 . 9 7 1 7 3 8 2 - 0 4

3 . 5 2 . 5 , 5 - . 1 5 6 6 0 5 2 - 0 3 . 8 3 4 4 3 1 2 - 0 5 . 2 7 2 0 9 3 2 - 0 4

3 . 0 3 . 0 1 . 0 - . 2 4 6 6 1 1 2 - 0 3 . 1 3 2 5 3 9 2 - 0 4 , 4 2 8 5 2 9 2 - 0 4

4 . 0 2 , 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 2 . 5 1 . 5 - . 2 4 1 3 4 0 2 - 0 3 . 1 3 6 9 8 2 2 - 0 4 . 4 1 9 3 4 4 2 - 0 4

4 . 5 . 5 . 5 - . 1 0 3 4 3 1 2 - 0 3 . 5 8 7 0 6 8 2 - 0 5 , 1 7 9 5 5 6 2 - 0 4

4 . 0 2 - 0 1 . 0 - . 1 6 9 5 2 9 2 - O 3 . 9 6 9 0 5 4 2 - 0 5 , 2 9 4 5 0 4 2 - 0 4

3 . 0 3 . 0 2 . 0 - . 1 8 4 5 0 4 2 - 0 3 . 1 0 8 3 1 6 2 - 0 4 , 3 2 0 6 5 1 2 - 0 4

4 . 5 1 . 5 . 5 - . 5 4 6 2 1 9 2 - 0 4 . 3 2 6 6 5 8 E - O 5 . 9 4 8 7 7 9 2 - 0 5

4 . 0 2 . 0 2 . 0 - . 1 3 1 9 5 3 2 - 0 3 . 8 1 1 8 4 2 2 - 0 5 . 2 2 9 2 4 5 2 - 0 4

3 . 5 2 . 5 2 . 5 - ,  1 1 4 9 4 3 E - 0 3 . 7 1 8 3 8 8 2 - 0 5 . 1 9 9 7 3 7 2 - 0 4

3 . 5 3 . 5 .  5 - . 2 2 9 8 8 6 2 - 0 4 . 1 4 3 6 7 7 2 - 0 5 . 3 9 9 5 7 8 2 - 0 5
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t a b l e  A-XXX (CONT^lj)

4.5 1 . 5 1 . 5 -.886703E-04 . 5 5 4 1 8 5 E - 0 5 .1540282-04

4 . 0 3.0 . 0 .OOOOOOE-99 .OOOOOOE-99 . O O O O O O E - 9 9

5.0 oO . 0 , OOOOOOE - 9 9 . OOOOOOE- 9 9 , 0 0 0 0 0 0 2 - 9 9

4.0 3.0 1.0 -.361980E-04 .231798E-05 .6291652-05

5 . 0 1.0 . 0 . O O O O O O E - 9 9 .OOOOOOE-99 .OOOOOOE-99

3.5 3 . 5 1 . 5 -.381359E-04 .247539E-05 .6628992-05

4.5 2.5 . 5 " .  1 6 3 4  3 9  E —0 4 .106088E-05 .2840442-05

3.0 3.0 3.0 -.607949E-04 .396342E-05 .1056672-04

5 . 0 1 . 0  - 1.0 - . 3 3 7 7 4 9 E - 0 4 .220190E-05 .5867072-05

4.5 2 . 5 1 . 5 - , 2 7 6 4 5 6 E - 0 4 .185452E-Ü5 .4804702-05

4.0 3 . 0 2 . 0 - . 3 0 5 3 9 2 E - 0 4 .205647E-05 .5308292-05

5 . 0 2 . 0 . 0 .OOOOOOE-99 . 0 0 0 0 0 0 2 - 9 9 .0000002-99

5 . 0 2.0 1 . 0 -.144439E-04 .987032E-06 .2510062-05

3.5 3.5 2 . 5 - . 2 0 5 6 4 4 E - 0 4 . 1 4 2 0 0 4 E - 0 5 .3574882-05

5 . 5 . 5 . 5 - . 6 4 6 3 1 1 E - 0 5 . 4 4 6 2 9 9 2 - 0 6 .1122852-05

4 . 0 4 . 0 . 0 .OOOOOOE-99 .0000002-99 .0000002-99

4 . 5 2.5 2 . 5 -.154170E-04 .1092352-05 .2679552-05

4 . 5 3.5 . 5 - - . 3 Ü 8 3 4 1 L - 0 5 . 2 1 8 4 7 0 2 - 0 6 .5360382-06

5.5 1.5 .  5 -  . 3 7 6 8 6 1 E - 0 5 .2670192-06 .6548952-06

4 . 0 4.0 1.0 - . 5 1 2 9 6 2 E - 0 5 .3645502-06 .8917882-06

5 . 0 2.0 2.0 -  .  1 2 8 2 4 Ü E - 0 4 .9113752-06 .2228662-05

4 . 0 3.0 3.0 -.118272E-04 .8 5O4O7E-O6 .2055902-05

5 , 0 3 . 0 . 0 .OOOOOOE-99 . O O O O O O E - 9 9 .0000002-99
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TABLE A-XXXI
VALUES OF

V I 4 / î , { î ) >  FQR 60 5 1 8 3

a .

B / ^ c
B y
^  0

MULTi CENTER I NT E GRAL S  
OVERLAP K I N E T I C  POTENTI AL

ENERGY ENERGY

cO oO . 0 . O O O O G O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

. 5 .  5 . 5 - . 2 0 5 7 2 6 E - 0 0 - . 2 5 6 6 1 2 E - 0 1 . 2 9 7 7 4 8 E - 0 1

l o O . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

l o O 1 . 0 . 0 o O O O O O O E - 9 9 . O O O o o O E - 9 9 . O O O O O O E - 9 9

1 . 5 . 5 , 5 - . 3 5 5 9 3 5 E - 0 1 - .  1 3 8 4 4 3 E - 0 2 . 5 6 4 4 3 5 2 - 0 2

1 . 0 1 . 0 1 . 0 1 1 8 8 4 0 E - 0 0 - . 4 0 0 0 1 0 E - 0 2 . 2 0 3 2 9 1 E - 0 1

2 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

1 . 5 1 . 5 . 5 - . 2 8 5 5 4 1 E - 0 1 - . 2 1 5 5 5 6 E - 0 3 . 4 9 3 3 4 5 E - 0 2

2 . 0 1 . 0 . 0 . O O O O O O E - 9 9 . OOOOOOE- 9 9 . O O O O O O E - 9 9

2 . 0 1 . 0 1 . 0 1 8 6 1 3 9 E - 0 1 . 8 6 6 2 9 7 E - 0 4 . 3 1 9 5 0 1 E - 0 2

2 . 5 . 5 . 5 - . 3 1 1 5 7 4 E - 0 2 . 3 2 7 7 6 5 E - 0 4 . 5 2 3 6 2 0 E - 0 3

1 . 5 1 . 5 1 . 5 — » 2 8 0 4 1 6 E—0 1 . 2 9 4 9 8 8 E - 0 3 . 4 8 5 6 3 2 E - 0 2

2 . 0 2 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

2 . 5 1 . 5 . 5 - . 3 4 7 2 2 8 E - 0 2 . 7 9 0 1 1 6 E - 0 4 . 6 0 0 2 5 2 E - 0 3

2 . 0 2 . 0 1 . 0 - . 8 2 3 7 4 4 E - 0 2 . 1 9 7 9 1 2 E - 0 3 . 1 4 2 8 9 6 E - 0 2

3 . 0 . 0 . 0 . O O O O O O E - 9 9 . O O O O O O E - 9 9 . O O O O O O E - 9 9

3 . 0 1 . 0 . 0 , OOOOOOE - 9 9 . OOOOOOE- 9 9 . O O O O O O E - 9 9

2 . 5 1 . 5 1 . 5 - . 4 2 3 1 5 1 E - 0 2 . 1 3 4 5 0 4 É - 0 3 . 7 3 3 4 7 2 E - 0 3

3 . 0 1 . 0 1 . 0 - . 1 6 8 8 9 9 E - 0 2 . 5 5 3 2 8 2 E - 0 4 . 2 9 1 5 2 6 E - 0 3

2 . 0 2 . 0 2 . 0 - . 4 4 3 8 5 1 E - 0 2 . 1 6 1 4 2 9 E - 0 3 . 7 7 0 4 9 5 E - 0 3



145
TABLE A-XXXI (CONT*D)

2 . 5 2 . 5 . 5 - . 1 0 2 1 9 5 E - 0 2 . 3 9 6 7 7 2 2 - 0 4 .  1 7 7 4 6 5 2 - 0 3

3 . 5 . 5 . 5 - . 2 0 4 3 9 0 2 - 0 3 . 7 9 3 5 4 4 2 - 0 5 . 3 5 1 1 2 8 2 - 0 4

3 . 0 2 - 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 C " - 9 9 , 0 0 0 0 0 0 2 - 9 9

3 . 0 2 . 0 1 . 0 - . 9 9 9 0 7 7 E - 0 3 . 4 2 4 7 4 5 2 - 0 4 . 1 7 3 3 7 0 2 - 0 3

2 . 5 2 . 5 1 . 5 - . 1 4 0 6 4 9 2 - 0 2 , 6 2 6 1 7 9 2 - 0 4 . 2 4 4 3 0 3 2 - 0 3

3 . 5 1 . 5 . 5 - . 2 8 1 2 9 9 2 - 0 3 . 1 2 5 2 3 5 2 - 0 4 . 4 8 7 2 2 9 2 - 0 4

4 . 0 oO . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 1 . 5 1 . 5 - . 4 0 4 6 3 1 2 - 0 3 . 1 9 9 3 1 2 2 - 0 4 . 7 0 1 9 7 4 2 - 0 4

3 . 0 2 . 0 2 . 0 - . 6 5 7 9 9 0 2 - 0 3 . 3 2 7 6 5 2 2 - 0 4 . 1 1 4 2 8 8 2 - 0 3

4 . 0 1 . 0 , 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 0 3 . 0 , 0 , 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 0 1 . 0 1 . 0 - . 1 1 5 7 9 8 2 - 0 3 . 6 0 0 3 5 9 2 - 0 5 . 2 0 0 5 8 2 2 - 0 4

2 . 5 2 . 5 2 . 5 - . 5 5 9 3 0 4 2 - 0 3 . 2 9 8 0 1 1 2 - 0 4 . 9 7 1 7 3 8 2 - 0 4

3 . 5 2 . 5 . 5 - . 1 1 1 8 6 0 2 - 0 3 . 5 9 6 0 2 2 2 - 0 5 . 1 9 4 2 9 0 2 - 0 4

3 . 0 3 . 0 1 . 0 —« 2 4 6 6 1 1 2 —0 3 . 1 3 2 5 3 9 2 - 0 4 . 4 2 8 5 2 9 2 - 0 4

4 . 0 2 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 2 . 5 1 . 5 - .  1 7 2 3 8 5 2 - 0 3 . 9 7 8 4 4 8 2 - 0 5 , 2 9 9 5 o 6 e - 0 4

4 . 5 . 5 . 5 - . 1 1 4 9 2 3 2 - 0 4 . 6 5 2 2 9 8 2 - 0 6 . 1 9 8 8 9 2 2 - 0 5

4 . 0 2 . 0 1 . 0 - . 8 4 7 6 4 7 2 - 0 4 . 4 8 4 5 2 7 2 - 0 5 . 1 4 7 1 6 5 2 - 0 4

3 . 0 3 . 0 2 . 0 - . 1 8 4 5 0 4 2 - 0 3 . 1 0 8 3 1 6 2 - 0 4 . 3 2 0 6 5 1 2 - 0 4

4 . 5 1 . 5 . 5 - . 1 8 2 0 7 3 2 - 0 4 . 1 0 8 8 8 6 2 - 0 5 . 3 1 5 8 6 8 2 - 0 5

4 . 0 2 . 0 2 . 0 —. 6 5 9 7 6 6 2 —0 4 . 4 0 5 9 2 1 2 - 0 5 . 1 1 4 6 2 4 2 - 0 4

3 . 5 2 . 5 2 . 5 - . 8 2 1 0 2 1 2 - 0 4 . 5 1 3 1 3 4 2 - 0 5 . 1 4 2 6 9 6 2 - 0 4

3 . 5 3 . 5 . 5 - . 2 2 9 8 8 6 2 - 0 4 0 1 4 3 6 7 7 2 - 0 5 . 3 9 9 5 7 8 2 - 0 5
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TABLE A-XXXI ( COMT’d )

4 . 5 1 . 5 1 . 5 - . 2 9 5 5 6 7 2 - 0 4 « 1 8 4 7 2 8 2 - 0 5 . 5 1 3 1 7 8 2 - 0 5

4 . 0 3 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

5 . 0 , 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . O O O O O O E - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 0 3 . 0 1 .0 - . 2 7 1 4 8 5 2 - 0 4 . 1 7 3 8 4 8 2 - 0 5 , 4 7 1 8 2 6 2 - 0 5

5 . 0 1 .0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

3 . 5 3 . 5 1 , 5 - . 3 8 1 3 5 9 E - 0 4 . 2 4 7 5 3 9 2 - 0 5 . 6 6 2 8 9 9 2 - 0 5

4 . 5 2 . 5 - 5 - . 9 0 7 9 9 9 2 - 0 5 . 5 8 9 3 7 9 2 - 0 6 , 1 5 7 7 4 7 2 - 0 5

3 . 0 3 . 0 3 . 0 - . 6 0 7 9 4 9 2 - 0 4 . 3 9 6 3 4 2 E - 0 5 . 1 0 5 6 6 7 2 - 0 4

5 . 0 1 .0 1 .0 - . 6 7 5 4 9 9 2 - 0 5 . 4 4 0 3 8 0 2 - 0 6 . 1 1 7 2 2 1 2 - 0 5

4 . 5 2 . 5 1 . 5 - . 1 5 3 5 8 6 2 - 0 4 . 1 0 3 0 2 8 2 - 0 5 . 2 6 6 8 9 0 2 - 0 5

4 . 0 3 , 0 2 . 0 - . 2 2 9 0 4 4 2 - 0 4 . 1 5 4 2 3 5 2 - 0 5 . 3 9 8 1 3 1 2 - 0 5

5 . 0 2 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

5 . 0 2 . 0 1 .0 - . 5 7 7 7 5 6 2 - 0 5 . 3 9 4 8 1 3 2 - 0 6 , 1 0 0 3 5 8 2 - 0 5

3 . 5 3 . 5 2 . 5 —. 2 0 5 6 4 4 2 —0 4 o 1 4 2 0 0 4 2 - 0 5 . 3 5 7 4 8 8 2 - 0 5

5 . 5 . 5 . 5 — « 5 8 7 5 5 6 2 - 0 6 . 4 0 5 7 2 6 2 - 0 7 . 1 0 1 9 5 1 2 - 0 6

4 . 0 4 . 0 . 0 , 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9

4 . 5 2 . 5 2 . 5 - . 8 5 6 5 0 4 2 - 0 5 , 6 0 6 8 6 2 2 - 0 6 . 1 4 8 8 8 1 2 - 0 5

4 . 5 3 . 5 . 5 - . 2 3 9 8 2 1 2 - 0 5 . 1 6 9 9 2 1 2 - 0 6 . 4 1 6 8 9 0 2 - 0 6

5 . 5 1 , 5 , 5 - • 1 0 2 7 8 0 2 - 0 5 . 7 2 8 2 3 4 2 - 0 7 . 1 7 8 4 8 4 2 - 0 6

4 . 0 4 . 0 1 .0 - . 5 1 2 9 6 2 2 - 0 5 . 3 6 4 5 5 0 2 - 0 6 . 8 9 1 7 8 8 2 - 0 6

5 . 0 2 . 0 2 . 0 - . 5 1 2 9 6 2 2 - 0 5 . 3 6 4 5 5 0 2 - 0 6 . 8 9 1 4 0 3 2 - 0 6

4 . 0 3 . 0 3 . 0 - . 8 8 7 0 4 6 2 - 0 5 . 6 3 7 8 0 5 2 - 0 6 , 1 5 4 2 1 2 2 - 0 5

5 . 0 3 . 0 . 0 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9 . 0 0 0 0 0 0 2 - 9 9


