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A b strac t  V

T l»  b in t« » t ie a  o f  e l a s t i c  s c a t t e r in g ,  i n e l a s t i c  s c a t t e r in g ,  

and th e  two body re a c t io n  p r o b i t*  U  developed In th e  r e l a t i v i s t i c  

l im i t  end t x a r t  *Kprttfti4Kfii o b ta in ed  fo r  the  e n e r g i e s ,  an g le s ,  and 

so l ld -ao /lr-  transfo rm ation*  Involved. r e s u l t s  e re  s p e c l a l l t e d

fo r  xero  r e s t  m ua  o f more of the  p a r t i c l e *  involved. An

o u t l in e  f o r  the  coding o f th e  problem cm the I .B .H . E lec tro n ic  

Data P rocessing  Machine, Type 701 i s  p resen ted .

firlmnulslg—nt

In a d d i t io n  to  th o se  p r im ar i ly  Involved in form ulating 

the  problem, h e lp fu l  ideas and ndvice were c o n t r ib u te d  by Glenn F ry e ,  

Leona S tew art . , Alice Armstrong and LouI b Rosen o f  group P-10 and

Paul Harper of «roup T - l .
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K l A M t i e *  o f the

Re la t iv i s t i c  Two-tody Probloa

I* Introduction

The general problem of the c o llis io n  o f  two point m i m i  o f  r e s t  m m  

■l  and e j  la  aolubla a n a ly tic a lly  by ap p lica tio n  of the p rincip le#  of oon- 

sa rv a tio n  of anergy and eoaentia. Consider the ta rge t p a r t ie la  ay a t  rea l 

in  the  laboratory frane o f reference Ct and the bowbardlng p a r t ic le  m\ in* 

c ld e n t with k in e tic  energy TQ in the p o s itiv e  X direction* The oen ter-of- 

naas fraaa of reference C'  ie than a  coordinate eye ten tra n s la tin g  In the 

p o s itiv e  X d irec tion  w ith reap ed  to C a t  such velocity  th a t the  net aoaan* 

tu a  four-vector (px , py9 pB, ■£} ) trene forme exactly aa doea the  a pa oe* tine  

fo u r-re c to r  (x, y f t , t). Ws oan then w rite  the appropriate L orenti trene-

formation* of p e rtin en t dynaaloal q u a n titie s  aa followsi

p* -  ( P , ’ t  u ' J j  ) y ' V * ( PX •  U‘ J* ) y*

1} P7 ' V 2) py . • pr

P» ’  P. ’ P. ’ * p.

s_
o* ■ ( i  i  v J y ’

5: .
c2 ^  - 4  *C C

) Y*

| , ,2  ,  -  1/2
where y ■■ ( 1 -  U—  ) and o

c*
•  v e lo c ity  of l ig h t. The renalning note-

tlo n  la  daacrlbed below t 

Hotatlon

■ root m ss  o f in c id en t p a rtic le  before co llis io n  

b2 "  re s t  mats of ta rg e t  p a rtic le  before co llis io n
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H% •  re® t  m i  o f p a rtlc l®  nak>ng an angle 0 w ith  poaltiv® x-exi®

-  r« « t a i l  o f  p a r t ic le  aakln^; an irv ’. l *  w ith  po®itlv® x-ax ie  

P| *  aoaantua o f Inc id en t p a r t i cl®

P2 •  ftoamUa o f L a r ia t p a r t i cl®

•  to ta l energy o f In c id e n t partlc l®

%2 •  to ta l  ^energy o f ta rg e t partlc l®

T] *  k in® tic  ®n®rgy o f Inc id en t pa rtlc l®

T2 •  k ln® tlo  energy o f ta rg e t pa rtlc l®

u j •  v e lo c ity  o f Inc iden t pa rtlc l®

u2 •  v e lo c ity  o f ta rg e t p a rtlc l®

Ujt. •  v e lo c ity  o f fraa® C* r®l®tlv® to fraaa C
Hi

Q * angl® which v e lo c ity  o f pa rtlc l®  ^  aakaa w ltn 

th® c®nt®r-of-aa®« fraa® c ' a fte r  o o l l l t lo n
Hi

9 • angl® which v e lo c ity  o f  partia l®  ^  aak®a with

th® lab fraa® C a f te r  c o ll is io n
Hw

f  •  angle which v e lo c ity  o f pa rtlc l®  aakea w ith 

th® lab fraa® C a f te r  o o llie io n .

NOTE* Above quan tities  ar® prised  when In  th® center-of-aai®  fr ta o  C* 

and lap rlaod  In  th® leb fraaa C. Th® auperacrlp t "1" la uaed to  s ig n ify  

a q u a n tity  b®for® th® c o l l is io n  hat occurred and a aupereorlpt " f " a f te r

pos itive  r - t x l i  la

po tltlv®  x -a rl®  la

po tltiv®  x -a x ia  In

th® o o llle lo n



XI* H a a tic  S oattsrlng

fbr tb s  m m  whsrs tha p a rU c lsa  c o llid s  • l u U o t l l j f  w* to ss  ths fo llo w  

in f • is p l i f lo a t lo n s i

3) " i " “i *2 • . j

4) V - V V  • V
banes

l 1 2 2
i • •
pi P1 P1

1 . • f  • • « •
P2 V P2

Oonaldsring ths gsnsral princip le*  of r s l a t lv l s t ic  sschan ios, y  bass fo r any 

p a r t i d s  of m m  a  Boring with r s lo c i ty  v tha following rsa u lts i

6) E •  B02r  whir* r  • (1 -  t  2)~ —  9 •

’ ) £  •  P2 + . ‘V
«2

I t  follows froift 6) and 7 ) th a t 

«) P -  M  (Y? -  \ ) V 2

sod oonaldsrlng th a t lh« to ta l  anargy I  la  Just tha sun o f tha r s s t  mrmrgj 

ac^ and ths k ln s t lo  snargj  T ws haY*t

•9) T •  bo2 (r -  1)

Making ths fu r th a r  s la p llf lo a tio n  th a t  p a rtlc ls  a b s  a t  r s a t  in ths lab 

frs&s wt hars th a t

10) Y, • (1 -  ^  ) ' 1/2 .  1 • lnos u « 0 
2

and f\irth sr th a t  ths tran a la tlo n a l v s lv d ty  o f fraas C*# la  Just

2
n )  % ,  •  u 2 r * r 2 ' vhsrt • ( i  - ^ )

-  i /2

(1 -  J f -  )
-  1/2

Making a Lora^ts trm nsfonatlon  2} from ths lab frsjas to  c \  ws hars fo r pj
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. . . , ;  . . .  . • - . ; . ;  . ...    ^  .. /  . . .  . . .. • . ... . . ■ • . . . . . . .  • '  • . . . .  .. .

12) pj • (r{ - l)^/? - r(^2 j

end alnca • U -  t   ̂ ) b i can aubatltute for £ fttai fcj. 6) 

ho waver we «m  that

13) pj •  (r j2 -  7

and fro* tha property o f the C fraaa that the cat aoaentua ba aaro va havai

U )  •  pj • a2c - l ) 1, 2 •  # | f  (r{2 -  l ) 1̂ 2 

Equating 12) and 14) va obtain

15) >20 (rj2 - 1)L 2

Solving for Yj va have

16) • (SI ♦ T-j) /  ♦ ? (jĵ ) Ŷ 4 l j

y# Bight also obtain y|  In taraa of Yj by a sim ilar procedure. Haka a Lorenta 

trane formation 2) from fraaa C to C* to obtain p^.

17) pj •  ^ o  f  yJ (rjt -  l ) v a  -  yx(y^  -  l ) ^ J

Motlng alao frtin $) that p | la given by A

U )  W  * »jc ŷ| 2 - l ) 1* 2

and ooabining 8q. 1 ’) and Eq. H )  va derive*

19a) y  ̂ • ♦ t ^ )  ^ ( ^ )  ♦ 2 (~^) y^ ♦ l j  ^ 2 or equivalently

19b) i . j ajLUSi j y *
1 I *2 ♦ n Ri J 2

Than ona can obtain tha velocity  of particle  bj in C* fraaa aa

20) u] -  ( r j 1 - l ) ^ 2
r l  *

a

Than ona can obtain tha tota l energies and *Ê  d irectly  from ft*. 6)
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2U ) 1tJ  -  b jC2^  • f s{ •

21b) -  BjoS-j • f Ej •

and fron Sq. 9) we have the r e s u l ts  for kinetic energy T.

22») T’ • «j«2 <rj - 1)

22b) • »2o2 ( r j  - 1)

together with the in i t i a l  q u a n titie s

23) *i “ ml°  r l  vh^ra 

2
y*2 •  » 2C

T1 •  T0 * ®1 -  1)

(1 -  $ * )2x- l/fc

24)

25)

26 )

27)

28)

hence Ti - s ,  • > _

P1 " *1° Ŷl 2 “  ^
1/2

Bq. 2*/) together with Bq. 25) then y ield  fo r vu

29) Un - g - * —  4 2 ( - ^ j  )
ISLj 4 j l  "1° “1°

1/2

30)

31)

®lc 

0

i t ?  (y: 2 -  i )u2 " r 2 4,2
1/2

A fter tha c o llis io n  has occurred we seek re la tio n s  between the angle o f  scat

te r in g  in  the C frame and in  the C frame. F i r s t ,  to re la te  9 and Q we note 

froe Fig. 1 th a t in lab frame:

V
32) Un3 • _ Z i
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In the frame C1 tho p a rti  o le  momenta aura 

opposed In d irec tion  as In Fig. 2. Then, 

by asking a Lorants transform ation l)  

from the frame C1 to  the lab  frame we ob

ta in

/
i

2

33) f pXl - (f P ^  ♦ uog ) r |  • BjC I r J  ( r j 2 -  l ) ^ 2 oo*2 ♦ (r^2 -

and

34) fP f P •PT! * PTi s^c (r{ -  l ) 1" 2 airiQ

Whore we have used the  re a u lt 5) th a t the momenta o f the p a rtic le a  in  frame C* 

a re  not a lte re d  by the o o llis io n . Then su b s titu tin g  33) and 34) in to  32) we obtain

s irfl_____35) tan© -
Ĵ oosQ ♦ ^  |

where <C. * ( 4
Y2 | | |

making the su b s titu tio n  

36) tan  ^  •  Tj tin®

we can then solve Eq. 35) fo r cosQ and ob ta in  a quadratic expression with so lu tio n ! 

37s) oo«Q

Eq. 37) may be w ritten  in the equivalent form*

t  +- \  w H ,  ( - « . ' )  ]
37b) oo^2  ----------- ----------- ■—

( < ; * - w ©
We oan graph!oally  rep resen t angle JC-by considering Eq. 35)

r_ a  «,vj ± \i,_ S is ?  u^ft1
L rAi. . ' J



I f  we construct a sec to r in  a un it

f ig .  4

F ig . 5

c irc le  Baking an angle Q with the posl~ 

tlv e  % d irec tio n , then the oomponent* 

of th is  vector are sli&  and oosU. ingle 

^  Is  then the angle between the i-ax ie  

and the bub of the v ec to rs  o f  aagnltude 

a* and cosQ In the x -d lree tio n  and 

airi2 In the ^ -d ire c tio n . There are 

c le a r ly  three cases.

Case a ) :  In f ig . 3 we have s* >  1 ( th is

Is  equivalent to c r i te r io n  >  b2).

There are  c learly  two possib le  d irec tions 

o f the u n it vector, and hence two values 

o f Q which produce a given Y4j * Hence 

we m ist use both the ♦ and - sign in 

the  equation. 3*? ) •

fB l Since the rad ica l in  37) cannot be 

negative there suet be e  naxlsuB value 

of 6 when

ta n ^ Hta-T • 1 which yields

«***  *  B in” 1 ^2

Case b ) i  In f ig . 4 we have aj <  1 (This c r i te r io n  is  equ lva lsn t to  B} < b2 ). 

There can be only one angle U for a given y i  and consequently oo^i Is  single 

valued . Inspection o f  f ig .  4 and Bj. 37a) shows th a t ooeli Bust s t a r t  out 

fo r  sn a il  angles y \  M ♦ 1 and approach the value -  as y  ^  —> 90^f passing 

through the vslus coflQ * 0 for some interm ediate  angle fb r f 01



codU increases negatively from -  aj tx> - 1 m  /-j  19cP • lb re a l is e  these  

conditions the  following c r i t e r i a  re s u lti

(1) fo r  /  i  *• 90° vim  ♦ sign In Bq* 37.

(2; fo r  t  \  > 90° use sign  In fiq. 37.

Angle /  i  and hence 0 nay take on a l l  values free 0 to  13t^.

Casa c ) i  In Fig* 5 we have Uj -  1. (This c r i te r io n  la  equivalent to ^  -  a^). 

The diagram shows that there a re  two possible values of Q for a given ) t | . ,  

but one ro o t i s  always 16CP. This corresponds to  using the negative ro o t In 

Eq. )7 ). Ue nay re je c t th is  ro o t and always use ♦ s ign , In which case Bq* 37) 

a lap )1 f le a  to i

1 -  tan2©
39) oos^i ■ ----

1 ♦

Ue may a lso  find angle ft in  terms of Q as follow si 

Prow Pig. 1 and 2 I t  is  observed th a t 

fPy240) ta r$  -  z----
rP*2

O y i  U n 2 e

Use Lorents transform ation l )  to  the lab frame to  obtain

41) %  - »2c(tJ2 -  I ) 17"2 r j  [ l  -  o o ^ j • fpJ r^ i  -  corflj

42) t Py _i - - p 2« 0

S u b stitu tin g  Eq. 41) and 42) In to  40) we obtain

43) tanff - -  ^ oot ?
Y2 2

The simultaneous solution of Eq. 35) and fij. 43) gives

2. ^
44) tarjfl - -—  ------------------------- - —

l (<*,♦>} 4- ( < £ . - 0 ]

which, fo r •  ra  ̂ reduces to



45) tan© oot^
Y1 1

Finally  we consider the p a r t ic le  .energies* Fbr the to ta l  energy of

p a rtic le  u\  a f t e r  co llis io n  in  the c ' frame, use &q« 6) to  obtain

f»* 2 «46) • a jc  Y)

Perfora a Lorenti transform ation to lab fraise and use 8q. 1^) to obtaini

47) \  * [ f ^ ^ u c g V  (y '* -  l ) l ‘? o o * ] Y;

•  B jc 2 j^Yi Yp ♦ ( r | 1 -  l ) 1* 2 (Y2 oogQ^|

I t  w ill then be observed tha t for case a) there are two possib le  values o f 

*1% fo r a given Q.

Using Bq. 6) we w rite fo r the to ta l  energy of p a r t ic le  n^ a f te r  c o llis io n  

in  the C1 frame

4$) m m2°*  f j

and from a Lorenta transform ation to  lab  frame we ob tain

49) ■ »2C t j 2 -  (rj2 -  1) ced i j

%

Substitu tion  Eq. 43) in to  49) y ie ld s

^  f  -H
I t  may be seen from B*. 43) th a t fo r case a) there a re  two possible values 

o f  /J for a given ©• Then from Eq. f>0) we heve two possib le  values 

Using Bq. 9) we obtain the f in a l  kins t ic  energise

i . \L
51a) 4T2 - 2 a 2c‘

which may be reduced to the a lte rn a te  form 

51b) f T2 -  2 »?e2 Lf  ̂  i

in  terns of the i n i t i a l  energy and momentum*
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By asking a Lorents transform ation to  the lab fYaae we w rite  fo r tha 

BOBtntia of p a rti cl a c ,
*  L

and from tha d e fin itio n  o f  aoaentui

■2 ^ 2  t 2 *  »2 %
we obtain  

f

+  Z-

P2 0
2 2 . f  2 

■2 c * P2

To obtain an a n a ly tic a l expression fo r  we oust oonaldar aaoh oaaa 

sep a ra te ly . In oasc a) is  a double-valued function fo r a  given 9 and 

consequently wo have two values of 1 )

54) fTa (X> -  f E1 ( 1 ) - » 1ei 

f Ti(2) .  ^ ( 2 )  .  , i e 2 .

For case b) wo have only one value of to consider froe Bq. 47 ). Then

55) -  \  -  Blc 2 .

F in a lly  Tor c ite  c) wo use &}. )9) In 4?) to  obtain ■ s ln p l if ls d  fora  for

56) \  -  » c2 \  2 * ,
L -l  4 ( r , + . ' )  w v e

frooi whloh wa can liroedlately  w rite the k in e tic  energy

0 1 • -1 =■ [ n( ( X %- O  ^ ~e 1
An a lte rn a te  fo ra  fo r is  obtained by a u b s tltu tin g  the I n i t i a l  k in e tic  

energy TQ in to  57a)

57b) -  -
Tc  c o t  9

1 ♦ -  (_2fi__) s in 2 e
2 ^  02
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Ths p e rtin e n t dynsadoal q u a n ti t ie s  are pro sen tad I s  tabu lar fora in Tablaa 

I ,  I I ,  I U 9 and IV.

To o b ta in  tho transform ation c f  in tensity  fo r  tho C* frame to tha  lab 

from# 1 s t ua f i r s t  derive severa l add itional re la tio n s  among the an g les . We 

Observed th a t  Eq. 33) gives la  the leb  system. Furtherecre, Eq. 7) gives

fo r in  the lab frame

58) fPj " ^
4 E f- 8 x. '

C.v
r

from which we oan w rits ass

\  * « > •*
v  c wc  ' _  w\ C.

Equating Bq. 59) and 33) we o b ta in  the re s u lt  

60) ooc 0 \ o x J L
V '*•4. ff, ( - 1 »

f
Again, Bq. 34) gives py^. Ms oan obtain an a l te rn a te  expression fo r  ’^ ( 

by noting i 

f \
4 cy  

c-
B

Equating 8qs. 01) and 34), ws find!

( S . ' - i l *  /w . j u
62) s in  9 ■

f  f  2
In both 8qs« 60) and 62) the  su b s titu tio n  ♦ s^o has been made.

D iffe re n tia tin g  ft). 60) end considering as s  function of Q as in  

ft). 17) we obtains

6,) 5  - • « -----------------
sis Q dQ

(ri2 - 1)1* nflhil)  —  ° ( W ^ 1



In the mum atnncr wa can write expressions re la ting  (  and U. A Loren ts
fn

tranaforaatlon to the lab fraee gives fo r ^  1

» / y 3 f y  , ,2 ,
-  r 2 vr2 -  l )  oo» Q ♦ y2 (y2 -  1)

Noting again th a t nay also be w ritten  by virtue of 7)i

« >  \  -

wa can equate ftja. 64/ and '>5) to obtaini

66) — 0 \(( 1 ^ 41. ( 1^  - v j i * - ' )

By alA ilar reasoning we find th a t a  loren t* tranaforaatlon gives fo r Pj^ i

67) Pfj -  *V2 ■ -  ■2° ( y22 -  l ) ^ 2 ala Q

and wa a lso  have for **Pw

68) ~ * -  vn Cw A***

Equating Bqs. 67) and 68) we havet

69) aln ff
(r ;2 - l ) ^ 2 .In  a

In both aquations 66) and 69) the re la tio n  ■ *T2 ♦ a ^ 2 has been used.

To derive the in tensity  tranaforaatlon , d iffe re n tia te  B*. 66) considering 

^S2 as a function of Q as in &v 49) and obtain

70) I(Q) .. sin  j
I75T = sin b <ii

.......... ^
I s  ' i ' J ?

V*
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111. Reaction*

Wc can carry  over oosw of th e  ideas of ‘ he p reced ing  sec tion  fcy no ting  th a t 

before the reaction  occurs, the  4 r * * i c * l  p ro p e rtie s  o f p a r t ic le e  * i  and • ;  are
J O  /  fc  V "-*

id e n tic a l ,  such as ' and

»

FIG. 6

(Lab System Before Reaction)

v /
m  tu

• ( i  • 3ince the cen ter-o f- 

aass. fraae 0* t r a n s la te s  with the seat 

v e lo c ity  b e fo re  c o ll is io n  as a f te r ,  then 

is also  unchanged. Further, the 

conservation  o f eoosntua requires th a t 

since there is  no net nomentua in  frane

l  C* before c o l l i s io n ,  there  can be none
Jf • 4 »

a fte r , i . e . ,  -  f v  These

expressions are  ^lven set
rw. 7

(C-M System Before Reaction) n) > M.c. ( V ^

FIQ. 9 The to ta l  f h i r g jp e  of the  p a r t i c l e s  a fte r

the re a c tio n  a re t

4 * af, I
7U) f - i  * * ' c

4 _  '  . * >
75) r  ■ *

. /  c  f  ^  1

W jitin *  «t • ■ ft and ft». •  *»•

FIG. 9
(C-M Systen A fter R eaction)
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‘ c: ; «r- 7end no ting  th a t the  ex p ress  Iona fo r t , and c v are  the same aa In  tb s  preceding
a
s e c tio n , ws can apply the  conservation  of energy

76) * § /  ♦

4* , •
and o b ta in  the r e la t io n  fo r  in  te ra a  of ^ . Then s u b s t i tu t in g  Eq# i t )

• .
fo r  tx. in te rn s  of Q| we hare:

n> S '  - l̂ H w

where A* m « V  4* ♦ ■*

B • M i - K v
4

o u b a titu tlo n  of t h i s  in to  Eq. 73) y ie ld s  fo r  Ift 

78) V -
2 AM,

■T
To obtain  an exp ression  fo r  t ,  make a L oren ti tra n e f  o n se t ion to  th e  la b  

system  and using Eq* 71) we hare:

E . a [Vrj v (  *■ ^ . x l ]

To determine the  func tion  c o a j l  we must f i r s t  transform  th e  components 
{ «

and to  tha  lab  system , ob tain ing:

80) *f*. • «1-« [ + V.'
V * } , - * ,C  ( V ' - l V *  A -  -O-

Dividing Kq. 81) by Kq. 80) and no ting  from F ig . 8 th a t ta n  9 •  we have

; ■ **'
82) tan  6 -  -------—  J L  . . .  ,'  where o ( . a

* L  [  <-40 A . f  o i

V lr^ - .u
v (V-n

Solving  Eq. 82) fo r coo m  ob tain  a q u ad ra tic  expression  w ith  so lu tio n

fi3) JL  m

where tan  ^  * B\1 tan®

rir*. L - ' ^ ‘ + ' 1 V-^'+.(-nv1
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Inspectlon  o f Eqs. 62) and 63) shove th a t again \m hare th ree  cases p o ss ib le , 

case a ) where of, > | t case h ) where et, < I and case c) where * 1 . Ths 

us c o n s id e ra tio n s  apply fo r  each of these rases  as  in  tho preo-ding s e c tio n , 

and F ig s . 3 , lit *nd $ are s t i l l  p e r t in e n t .  For a given angle 0, rase  a ) s t i l l  

$fcres two so lu tio n s  fo r ccs and hence fo r E, ■ For case a) we again  hare a
i

marimu* value fo r  6 re s u lt in g  when th e  ra d ic a l in  Eq, 6 0  goes to  aero , ?h»n

. *- i
ol^a) ta n  * r~------—r or a l te rn a te ly

H  («*, -»}

81ib) • s i n '  / ----— i------------
' VT- 0( *.k - * ' )

In case c ) we again find a redundant roo t using th e  negative r e i lc a l  ir. l q . 83) 

fo r  which S i  •  ISO0 . Using only th e  p o s itiv e  r a d ic a l ,  £q» 83) s im p lif ie s  to

85) cos SI  I
i -  ^ ,

i ♦  * * * %

I t  may be noted th a t the c r i t e r i a  th a t  l » { <K,el have no analogy

h a rt to as they did in  the e la s t ic  s c a t te r in g  case . However i t  Is qu ite

generally  tru e  th a t e f, » — 4 as  may be seen by l i r e c t  s u b s t i tu t io n , and con-

sa qeent l y  our c r i t e r i a  fo r th« v ario u s  arws la  e q u iv a len t to  ask ing  w h ith e r the 

v e lo c ity  of c e n tc r-o f-su a s  is  g re a te r  than , le s s  th an , or equal to  the  c e n tiiv  of- 

naan v e lo c ity  o f p a r t ic le  a f t e r  reaction*  This concept i s  e a ta b le  of r«omr»t- 

r i c a l  p re se n ta tio n .

To o b ta in  we make a L oren ti tran a fo "* a tio n  to  ths lab co o rd in a te s  and

have -S

bo v£ -  -  - (
f  .. »

Again we can find  ' f  in  term s of Jfc, by transform ing momentum components 

and 1° the lab  system and n o tln r  from th a t  t a n ^  c jE lU

)
P7) V , . 3 _,yo o i i  + V (c - i) i

p«w



86)

Then d ir id e  Kq. 68) by 87 )# obtaining

a-w* IX
89) » u>Ktrc a -

* \  i C -01
if.' (*rIw-Av

c o i L

t a  t c ^ K L - i J

Setting tan 4\_ -  In* "• c*n obtain an a lte rna te  expression fo r coo JX by 

aolrtng Kq. 88)*

r r i ^  * ~ > K  1 11
Seweral additional ralationa my be obtained re la tin g  tha centar-of-aaae to  

lab angina by tranafarming the nonentun conponenta to the oenter-of-naaa eyetea. 

We harai j

91) ^  -- X  -  mAcV  O * #  ~  (fl.* -- ' )  c'

whore we hare again uaed Kq. 7). Heme Ter, we also knew th a t  can be ex

pressed aa

f  '
«> fn, = H.c 1

Equating Kqe. 91) and 9?) one finda

/ PIF— 7 V 1 n / A  
<>3) Kv v i i  -M ,v c ’- c ^ e - c r . - i )  t

' c w
1 9

Trana format ion o f th a  coaponent to  tha lab  aye te a  y ie ld a i

9W ( * - M v c ( V v . , y w - n .

IHit me a lread y  hare froai Kq. 7) th a t
1 ■■

95) -  -  ■'I

K (ju tting  Kqo, 9li) and 9.») one o b ta in s i

* ,  .  % ’^ P -  * ~ Y

where we hare used the  re s u l t  th a t  E r a ’l l .  ♦  By a  e lm ila r procedure we
r *

can re la te  a i n J t  and ein 0 by transform ing  S p ij to  th e  lab  ay s te a l
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" >  * f V  a H. t  ( V - * ) A

biz  m  already have tr aa Eq. 7) that 

98) * C f  * *  ®

4 m* V  v
Equating Eqa. 97) and 98) and noting that t - 1 m » . >A%C m  1

<u*. -A. a C f c - T  «■ x( •■£»)
( V ' - o 4-

F inally  m  asy re la te  c o a J l to coe f  by treneformation of to  tha center-

of ■■eai system and obtain!

/ \  ^  V
-  ( f c  ->)  T100) *f 4  m { r!^  - 1vCV ’ C*9/

and noting that I t  fo llo w  froa Eq. 72) that*

m )  » -* » .< -

Equating Fqa. 100) and 101) m  arrive a ti

i t» )  - ( \ * - ^  * -*«-<■ -A-

To obtain tha re la tianah ip  batman the In tensity  of p a rtic le s  In the 

center-of-aaaa and lab aystaa, d iffe ran tla ta  Eq. 93) regarding l ,  aa a function 

o f JL  aa given by Eq. 79) and obtain

I U )

“» 1(9)5 ~*“ r J&^Y
ntr* - nw

To derive the In tensity  re la tion  batm an p a rtle la s  In the center-of-aass 

eye tea  and lab aystaa, d iffe ra n tla ta  Eq. 102) regarding ^ E*_ as a function of JL 

aa giver, by Eq. 85) and obtain 1

I ( i l )  „
10U) XC'f) ti+~SLASL

(Vy* ^  '



- 20 -

Klnt.ll/ m  can writ* arpraaalona for •  In t«rae of y* by olnulttnsoualy to lr ln g  

&qa. 96) and 99) 1 e lia in a tln f  s l n i l  batvaan thm  and obtain*

10$) *

Solving Kqa. 93) and 102) almiltaneoualy and a lia in a tln c  coaj^ batwaaa thaa, 

m  have

106) »

i ^  ft-v

For convanlanca, aany of tha part inant dynaalctl re la tion*  in  th a lr  tac tio n  ara 

tabulated In tablaa V, VI, VH, and VIII.



TAfcl-Er i

(Lab Systaa Before Reaction)

Particle
Beet
Haee

Hoeentua
1 9

Kinetic Energy
T

Total Kneror
* €f

Velocity
* ML

Incident m. m, c ( *,*-•) w T. 3 -a W  v, -M
V * *

' 9 ' ' ’

ta rg e t

A*

o o V'wCv 0

0 -  f <V*v ( » ,« ^ y  t « ^ - 0 v U ,H ^)C VU * . - ^
/

; , ( < N V -

TABU VI

(Center-of-Ma^s 3yetea Before Reaction)

Part la  la Rest
Haas

Hoaentua

i §  s  -

*,C.(

**«- ( tv '- lV "

Kinetic Energy
• T*/

T otal Energy
:  e  *

Velocity
‘V

incident m, m . c'- c ^ - 0 *.c.v r/ ^ u V ) 1
.. j

ta rge t vnv MUCV(  V%!-|N) * v c l r u'
7 '  < ' - '■ > 1

« • « *i**V o o ( *  .-**0 c. o
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flab Syitee After Reaction)

P a r t ic le
Rest
Haas :|j K inetic  Energy T o ta l Energy V elo c ity

In c id en t Mi  ' f  s -  « . c w

ta rR e t Mv f £ - 4 E u -  r t _ c ' -

c - 1

TAHL£ VU

(Center-of-Hasa Syeten After Reaction)

1
P artic le  j Reet

Maes
Moment ue line t i c  Energy T otal lantr Velocity

incident % *,cl V
•»

ta rge t h. H.CKV - *) h„cvV f  A ’v ) *

c  -  f o a ( Mi + Hw) cv o

TABLE T i n
)
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For the two-body reaction problem where a l l  of the particles Involved have 

fin ite  rest Masses, there are wjviral additional quantities useful to compute. 

Consider the following four special cases, 

case a) In reactions such as
f  - T  .  4  _ _  ~p 4- p > i r  4  tt

i t  may be necessary to compute and T0, knowing f  and e^.

In the lab frame we write the conservation of energy

107) *UtV + T i ’ 4 ^ v t L -  H,CV4 T,  4 HVt V4 »V

and the conservation of momentum t

108) ^  - w ^ t v  -  -*■ - t C c v

which are simultaneous equations In the two unknowns.

Solving we have

* id we take the positive square root In Kq. 109) since TQ must tie positive.

Then we solve for Bj C î

no) *.xv  ̂ 4 Tw - {

These results may also be useful for meson production roactlona by nucleon-nucleon 

and nucleon-nuclei collisions.

case b) With such reactions where we desire to  find and knowing fU.

y  t *nd *2  ** can Procee(J u  previous case and write down con

servation of energy In lab frame i



t
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m )  wlCv ♦ T0 \

aid conoervatlon of KMsntun

4  4
H,cv 4 H v tu -* "T| * T*

m l  ^ > ( V )  ■ - ) ' a . ♦

Solving iljeultA neouiljr mb find

U3)
X.W\. c •

where t> =

Uli)
T„ r

+ H tC v  * T ,  + T W - f c ]

> to - -  l| i,CV+ HwC.'" A  +TV -*VC* -I)'1 + #.(,'■ ♦MvCN T» ♦

• l

cam  o) Another UMful cam  occurs when m, Is not An ionising partic le  And vs 

dee I ra  to  f in d  And TQ Tor such reactions as

>) *■ n  f? 4- <.

or Any neu tron  re a c tio n . I t  I s  not possible to know •  And ^  bet only Q + f  * f • 
I f  vo Also know H2, And ^  tb*n vs cad solve for the four unknowns

1 , T0, 6 And f  frail the c o iu w m tlo n  aquations In the lab system -

4  4
h,cw4- * vc%" v r  M,cu ♦ Mvtw 4* T, + T u

116) :  c o s  4  ĉ y

X17)



c
t

-2 b -

U 8)

Solving alMiltanao^alx w

119) A t
(-o  f  a  — ~

N «

120) c a  d  a  — - 

1

in)
w , t *'= ^  f  M,c

122) T® •= -  r*s, C •

where wo have written

A T3 ^

’V" O o f o U ')

A’ m,/u Tw ^ 7
o .

‘ T O

caoe d) I t  La also  of In terest to calcu late  fT? onl wq when 9, y  , Kj, Hj, e^f 

and a r t  known. We can aolwe fo r fT2 d irectly  by w riting  down the con

servation of BonntuM equation In ^  -direction*

123) 4 i ^ _ -  H .V '- '

which ylolda

121*)

125)

ru r  -K .C V + V l) ^ E

n d n l )]
v = r t , cv + 7 7 ~ « i , c u - ' ^  + \ f  ( i u c ' - )  \  £■'

wh,p* £  * /
V /u%. y
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IV. Two-Boty Reactions Involving Zero HastAParticle*.

In th is  aeotlon ve consider reactions Involving photons and neutrinos e i t  to r  

as incident or product part I d a s , In general, i s  f in ite .

east a) Consider the reaction  illu s tra te d  in  Fig. 10. Tto klnenatlos of th is

olass of reactions is  applicable to 

photenuclear processes, photodisintegration, 

as s e l l  as photo-asson production fro*
\ Ow

e ith e r a photon-noelson c o llis io n  or a 

photon-nuclei c o llis io n .

Fig. 10

Such osuirlno reactions as

f
v) +  AV * 0 %

are a lso  included, i f  one assuaon the neutrino t e  hive a aero rest m ss . I f  the 

neutrino has a finite rest mss, tto  forM lisn of section I I I  Is qipllcabl* .

The In itia l  conditions In the 1st freM  Mj  be w ritten as follows i

i*) 1e , * r# . n u>
1 E  *- r m t t v

1 f3' a
a

c.

p«- ~ o

and in t to  centor-of-M ss i

1?7) E , • ‘ f / *

‘a j
V . ' • ‘f -

1 w  - C

asi -
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If we transform Ej to the c-g frase by a Lorenti transformation

and equate this to tha value of W E, in Eq. 127), than wo can solve for )Tw ao

i„. ■ *
129) *v *

I' * ‘ ( 4 #Wl 1
Aftar tha rtaction we have tha following conditions In tha c-g fraaat

130) + E (' = M,c * - V

V » H.c ( 4 Y i'4- i')

*v • HwC. i*Y w' v- i

It will be will be recognised that these results are identical to thoaa obtained

In the previous section In Eqe. 71), 72)f 7b)* and 75)* Hence it is only necessary
t 4 v ito write a new expression for 5, and note that Y*. can be written in terea of 

^Y, fros the last two relatione of Eqs. 130)t

ly f \ M,1" l4y * x \ . . *j V-
UI> I>- *  l  * - u  1 \

Trow the conservation of energy in the c-g frame we can write

V32) = H.i'V/ <■ M.CWV  I
which nay be solved for i, aat

133) V  -
U  Crlt-)! f K''V_

Then ell of tha r esultant expressions in section III follow.



r

OM b) la r t* .  u  U  lU ttitraUd ilia poaaibility «f both an tnaidM* and

v  : t  ■ | | § | ; : product partlcU  haring a n  r a t  ■

ri«. a

fea tu rin g  M l photo-woe tU tion «f 4 

Molao* v iU  a b a y i i t  docajr to Um 

grand ataU . Ttaa kinanatlcal lita a tlcn  

bafora Uh mac t  ion la identical to

l W /
c w i l i a l  coo—ywnUy 1%. U  «1*m  t*  W ) .  W tw  r—c t i— * k m t l  

tha o-g f n a t i

♦ E J  -  « » c ' V

V - V

T1» ean w m tlan  of «t»«r*y In tho o - t fro— ro<pilx»» th»t

US) 4. »AfccvVj = *»*v̂
and upon •ubatitotloo of Kq. 129) for oo ham

L»* >- ( kaAI ♦ **v____
UA) V »

—v

t  bav Kw

Noting that for a toro root aaao part te le  Eq. 7) give a fo r tha 

m  can natal a  I r a n t i  tranafo ra tion  of to  tha lab ajotaa and obtain

UT) * E ,  *  ''Cr^ '0 ^

S lx llirl]’ ■ Io n n t i  tru » fo n u tlo n  yloU a for

U8) *EU» HwC%'[ixJ4\rw'
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f t  find relation* b s tm a  c -f  aa |S *b  angles w  f i r s t

1W) 4
f * .  * tv*-.:

4 4 '
m tv ■ t v  *

ua)
f
? < v *

u  i % <
lfa a ,* * *

IU) % |^  I y
4

«»o«nin« that t u t  « J-L ' M dlrida fctj. UlO) bj t . , .  1)9) « u  obtain
*fc.

iw) *u«4, • —

*, ,  X ilT -
‘ t . ’

This can to inserted u  be for* to  find cot SX *

o—* ifi!

UA) a -  orf, W.V4i 1 4—
* 4 ,4iu V'f i

here U* c u n  for oi, ^  I t  Th* kinetic energies folio* fro* 

th* defin ition , U»M ^  2 % | end fTj *  fEj -  MjC*

Noting that va can also n r lU ^ p j  ( as

iw>) *f>v • |

then aquatint li*S) and l4o) yields*

(*X 1 * | ̂  V
u*) i— 9 - — XU

Wftcw'
and fttrthar alnoa ‘py  ̂ m jr tla o  ba writtan

u»7j ^  ,  . r c r  •
*V  _h^  — y>

•  I t  *U1 ba no>Ud that Ctf, camat ba greater than unity md approach** unity
only in the high energy lim it.
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.....-.,■ -:•>' :W -  ,. . ,.,-..:,r ,,M: ..... ,,.. ., .....

*$$ Hi m> «*•*• UT) Ml n U  U aktotM

( ^  $  * ‘ u ’ ( V - i Vl » )

U M a r tU  «r

Xft) V * , .  ’

A.

i » )  with i « f i ) yui<tu«>

i»)  ̂ t4»y » -V CrJ‘-iVfc cflju *%C CtJ t i>

Tl» D iU rvilly r < U U «  J (» ) » - = — . I  ------------- U  o b ta in *  by d lf fo r -
X ( 0 |

•ntUtUHi S*. 150) nc« l4 lB | I I  I  fraction of ^  *

ia) jhu [> : - CO-<) <~e]
( * L \
v * * 7  x ( ^  - t *

Th* In U n a ity  ro U tlo n  J( v̂ >) a  ^  H ^ j C 4 J L  ^  <*l i to>>1 **

Eq. 152) reg a rd ti*  fTj u  a  f ra c tio n  o f ^

M

> - f e j )
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v h m  Yw 1* explicitly a function of as In Kq* l&h). Substituting this 

value of coe.fl, la the pertinent result for % ,  nanely Kq« 66) we obtain

< 'fro* which we solve for 

195) \ j  -

Then solving £q. lftl*) for wo finally obtaini

>*> H. ’ Tj S’"- i«, MuV  * Hj-
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N i t w  poaalblc to  eooe tract •  rec to r dlafran

ud  lob aoglaa. Salntlrlatloally, I t  a n  b# atom that aa analogue

a 1 tuition axlatai however It la bo loo«er mild to add velodtiee or — da v
m irit ( r a  yaienv/1

aaataaiillyt n t lw  na A find a jropor azpraaaloo for the raloUra •eaantKw K

o f the two fraau . to v tlllaa  the

Oainc tha loraota troaafaraaUoaa ua dob flra t tranafora fP*1 and ^  

to  the oentar-of-aaee ftane aa In B)a. 80) and 81), obtalnln*

V, • \.V «■*■«»- ♦***!;
^ ? V  = * ? ' '  <u’fc_n“

Than no tin t Uiet ■ -■* and, free • ) .  U )

S j  -
[ i-W p

ve oan walljr derive the identity

197) k) ♦

L h

r f i t  = 1

V P , "

where •

198) ^  •  M .a ^ i ( ; , J S -

and use baa been Mtda of fti# 74) for •

I f  ne eat f p{ • b, and 1Y2 ^Pi * a f and note that

o f the ceoWr-of fr ta i, then a  ̂ ■ ag ■ a and b  ̂ ■ bj •  b« In a ooa- 

pletely analogous fashion vs night writ# on expression for the roooentua of 

particle ^  by aerely replacing subscript " l” In Iqc* 197) nod 198) by eub-
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■ crip t Gaoarallslaf by ualng tho tubocrlp t ■n* where i  ■ 1, 2 m  oib

rou rita  197) and 196) m i

200) *» " H»# flfB (‘t22 ■ 1)1/?

■q* 199) la  tha equation of a rectangular a lilpaa displaced a dietanoa ( n 
fn

aloof tha u d i  with eaa1 aajor axis a , >m 1 alnor axis t ,  and with 

aeoaatrlolty

and fool looatad a dlatanca

f -  aa

to  tha r ig h t and lo ft of the cer.tar of tha alilpaa* Hanoa tha low s of point* 

daaerlbad by tha vaotor la  aa alilpaa la  mommUm apace, tha raau lt 199) 

balnf eaa lly  ganarallaad to  thraa dlnanalona where tha looua la  aa alllpaold 

of revolution*

Thar# a r t d early  thraa poaalbla situations,

(1) , (2) < a aad (3) •  ••  (*, I f  ua aat a„ •  i j

that# thraa oaaaa bacoaa #n ) l  | aQ < 1 , and #B « 1  reepaotleely* 

from tha daflaltlon of tha quantltlaa ( n aad "a" i t  la  readily daaonatratad 

tha t aB la  ldantltpi to tha ^  introduced previously In 2q. 62)* tha oaaa for 

>1 la  111 u ltra  tad graphically la  flf* 17 and for *n* 1 in fig* 18*

i



Fig* 18
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Xft Fig. 17 i t  is evident tha t 0 will have e audmm value leee than *t  

and fa rth e r that there are  two poesihle orientation* of and henna of Q 

far a given 0. The vector lb* will dialaleh to  aero in the olaee loal H a lt 

as S j  1 and the potato 1  and B* will ocOlfsee oa the e lre le  o f  redive 

■t* which Is the c lassica l locus whan b -ta«  the atgaltode of !&' aay be 

eooputed directly face the known lengths ^  end ^  ae

aoi) I» ' I • (̂ Oj, - €h )
1 1

1



TABU U

masses cr u a r r i f ix  particles and light Nuoua
__________ (ALL VALUES Oi AW*) ______

IVff | 1 MASS Z I nm
• M m o  i r 4  I •0H 9.0348 19.996769
H1 1,0081 A) w 10.020840 Me2* a .000499

1 1.008906 c11 11.014922 3.998354
2.016740 F 12.003809 I Me10! S . 001764

M3 3.017005 <* 13.007478 1 »•** 20.01536
Ha3 3.(06906 F 14.007687 ; Me21 21.004201
He4 4.0(9871 c15 15.014162 Mm22 22.001604

5.003808 F 12.082776 Be3  22.997053
Ht6 6.08083 F 13.009664 M.® 3.998565

«•! 7.0B38 F 14.007520 Mg*/ 3.001453
u ’ 1̂ 5.(03940 F 15.004862 i f i 3.992640

24.993752u 6 6.017094 F 16.011171 MgZ>
UT 7.018292 F 17.013964 25.990796
u * 8.025093 F 16.0)3069 26.992666
u r 9.0908 F 15.007767

16.000000
. >»“ 27.992714

B#6 6.0823 F Al2^ 24.007691
Be7 7.019159 017

o *
17,004f)4 1 Al2* 24,990312

Be» 8.007049 18.004855 A l* 25.995120
Bt7 9,015046 F 19.009591 Al*7 26.990060
BtK 10.006716 1 F 20.0143 . Al28 27.990771
BfP JL.0251 _______ F 16.0171 A l« 20.989925
B® 8.026768______ I F 17.007506
BJ 9.C06195 ___ I F 18.006646

1 ® 10.016119 F  L 19.004448 ‘ / ” / . ’ .
~ F 11.012795_____ _ F j  20.006340 .

> 12.018168 Me1*  18.011185
“ F 13.0804 __ Me19! 19.007945 —■ -, , - ,n. _. - > .»

•  In corwerting frw  AMU to MS? Ui* rector -  931.160 MEV/AMJ It 
ueed, beeed on the beet valuee far Avegedro'e m b e r A, the Telocity 
of lig h t In n o u n  « 8  tho charge on the electron i .

A ■ 6.02472 1025 pertte lee/eole »t STP 
0  -  2.997929 1010 m / f  
e -  1.60207 10"19 couloebe (MIS)



TABU X

LTtWT MOM P t t t

PARTICLE MfcAS
(•A #.HU ) Ri i i m i k i

N U l M  
Mrosy \C«4t*«Vt

l o l . o  t  O.H 0 U 3 S 9 l l > * - * 4 * * a ^
M ' 2 0 9 .9  i  X X 0. il S» 3 / *
7T * 2 4  W *  3 .A o. 1 9 5 2 0 5- 7T *-* a  r
ir~ 2 1 1 f t  o 3 o. t 9 ? S 9 / z TT A  ^ ^

T  •># f'
TT + 2 7 1 .¥ r e . 2 0 . iS » o 3 '1 7T*-» ) k * o i

7

/

HIATT XX90I DATA

5 * - ? / ¥ X  2 0 0 . 6 c / L a A % ^ r

S ' ? / ¥  X 2 0 O. So I t 6 s t - .  > . - * » / ♦  r

K l I s o t i s o . s m / 3 * : - > * * » >
l i f . f t  0 . 7 0 . S l U l 6 t * ' - *  2W* + W ~

Z * — i r * t  a i r m

T * -  r * +  r

z~ U f . f t  o . l o . s - i j n ? r ~ - *  x v * r *
9

Z  1r ~ * i r *

r " - *  *  r
e * 1 U  t  i o o S 3  o f 8 & * - *  w * + w ~

"X * 9 U t i x 0 . f j o / / 3 r -  i r %  n *

. X H i t  i x . O . S i o f / 3 X ' ^ r - *  r *

A " 1 7 9  t ¥ U 0 . S 3 V f I I

* - 1 7 9  T 9  a - e. m r n v * - r
X  -  , * * . -»  V

v * - / O O i o O . S * * B 7 t 8 / ♦ - #  / r % x A > *

V ' t o c o o . s t B i l S ¥ ' - •  n - 4  » . 4 - •

V ? _ . . . 9 V| -*  t * *  J r ;

L  . i o o o  *  / S o o.  5 > f i 7 4 S K a ~  f t * *  \ » J *

« a . - f o o  o t  m o o .  r v 8 l 4 S '



HYFBUX DATA

PAftTitlt M*S$
(»«t H u W

hass !
( •* Imv) * f f t fU « c €

**o*iii*«.« 
oetAy U M iK is

A # Z I 0 I  t l 1 1-0,8 13 A "  - *  p * 4  W“

2 " 2 3 * 1  *  i l . x n o 13 2 W « - n °
T *  -# t f - n r *

t r * 3 1 7  t j i x n o 13 2 " - .

H + 2S>o r  *o 1 193ft •1 A + tt*
wi" X5HO1 3o 1 3 9 3 8 n HT-* A°+t "

1 }

li
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Chapter Til. Computations

-5>-

The calculation aa outlined on page 39 hat bean coded for 

the I.B.N. Electronic Data Processing Machine, Type 701. The Input 

data cooaltt of the quantities TQ, â , M^, M^, and A g  with

scaling and units as Illustrated on the key-punch fora^page?^ The 

logic of deciding which case to coepute and whether or not the 

quantities Involved are doable-valued Is written into the code. The 

results are illustrated in Tablet XI-LXVI; a complete calculation 

and listing for a case of 0 -  0 - 7T and A & • 5° requires 

37 seconds of Machine tine. The Input data are printed out at 

the top of each listing In the order they appear on the key-punch 

form.

The significance of the results for and *Tg(0) aay be

evaluated free the conservation of energy In the laboratory fraas as

2ol) T̂» hV x. -

It Is aasuaed that fT^ and fT2 are known to the saas significance 

as Is the sua ♦ fT2* Using this procedure it has been observed 

that the accuracy Is a function both of TQ and 6 but In no case 

are the results less significant than - 100 ev. When the sua

20 Mev and relativistic effects becoas significant to 

the order of 0.50, It has been noted that the slgnf lcance of the 

results laprove to the order of - 10 ev. This loss of significance 

at low energies Is due to the dropping of significant digits Inherent
2 tIn the relativistic quantity (y - 1) when y Is on the order of unity.

It has been found necessary to Halt the output of the



Jacobian transformations J(0) and J( f ) to the decloal scaling 

(3J). When they exceed this aaount the quantity *999.9999999 

is printed, further, only tbs absolute values of these transfoimtioaa 

are tabulated.
Tbs code has not been designed to handle cases where the 

bombarding energy TQ is less than the threshold energy of an 

endothermic reaction. To obtain a relativistic expression for 7^, 

we can first write the expression for the conservation of total energy 

in the center-of-neee frame ss

2**) +

for the case when the kinetic energies of both reaction products 

and Kg vanish. Substitution of eq. 19b) for * V, In terns of 

* and of tq. 9) for 7  ̂we obtain for the threshold

Upon substi lutien of the reaction "Q" defined es

Q  r Cbt|.4HVI ujc.1" "+ ( ** C

we can write eq. 20b) In the nore convenient form

v __ ,.r»«*■) T" ---7ZZ 1
«r

The significance of the ratio has been
0

Investigated and, for the special case of elastic scattering aty be
*2shown to depend only on the ratio . further, in thia case, the



55-

quantltles J ( f ) , J{f  ) , f  and SI aleo depend only on th in  mil 

ra tio , Bence a l is tin g  for proton-proton scattering a t a given 

bombarding energy Is a lso  valid for deuteroo-deuteron scattering , etc.
4 t  4«r

with the qualification th a t the quantities  L and —-  w are
M .c T  M‘-c

foraed.



701
RELATIVISTIC TWO-BODY PROBLEM 

(Always punch zero in columns 61-63 and 67-70)

T0 ( M E V ) m ,  (A M U ) m c (A M U ) M , (A M U ) M t (A M U )
A 0

(DEG )

10 II 12 3 14 3 16 17 8 19 . ' 0 21 22 2 3 24 28 26 27 28 2S 50 1 32 33 34 33 36 37 8 3 9  4 <: 4 » 4 2 43 4 4  4 . 4 7 4 8 4 9 5C 51 32 53 54 55 36 * 50 3 9 6 0 64 63 66

•



5*00000 1*0080861 1*0081460 1*0060661 1 * 0061*60

T H E T A E N E R G Y  l E N E R G Y  2 J  O F  T H E T A J  O F  P H | ONEGA P H I

0 . 0 5*00006 0*00001 0*2491304  • 009*9909900 0*0000000 179*9999997
0*00002 3*00001 • 900*0099090 0*2403360 170.9090997 0*0000000

2*50 4 ,0 0 0 6 1 0*00066 0*2493703 4*0 31 )207 5 *0067)29 66*7474396
0*00002 5*00001 • 900*0099090 0*2493360 179*9860038 0*0000000

5*00 4*96104 0*03813 0 . 2500022 2*7939046 10*0173005 64*8361019
0*00002 6*00001 • 900*0099090 0*2403360 170*9914204 0*0090771

7*60 4 ,0 1 4 5 7 0*06549 0*25130  30 1*9072846 15*0250746 S 2 *4406?)8
0*00002 5*00001 • 900*9099090 0*2403360 170*9001240 0*0148274

10*00 4*84677 0*15130 0 * 2 6 30 1 48 1*4374067 20*0 ) 44)61 79*9392640
0*00002 3*00001 • 999*0999090 0 .74 0 3 3 6 0 170*9869165 0 *0191) 4 ?

12*60 4 ,7 6 6 0 8 0*23503 0*2562420 1*1539675 25. 0427)06 77*4 ) 756) v
0*00002 6*00001 • 999*9099090 0*2403360 179*98) 17)0 0 *02)7224

16*00 4*66401 0*33606 0*2660108 0 .0 6 5 7 2 0 0 ) 0 *0508?08 74.9535252
0*00002 5*00001 • 9 9 9 . 999999 ' i 0*2493360 170*984)609 0 *02841)8

17*60 4*54646 0*46360 0*2613463 0*8307800 35.0586738 72*4478086
0*00002 5*00001 • 090*9099099 0*7403360 170*9902296 0 * 0 1 1 7 6 0

2 0 *0 0 . 4*41830 0*56676 0*2652843 0 .7 3 04028 40*0662545 69*9416292
0*00002 5*00001 • 9 9 0 . 0 0 9 9 0 9 V 0*2403360 170*9808443 0 * 0  76671

22*60 4*26665 0*73461 0*2606672 0*6527508 45*0735)64 6 7 *4 ) 6)874
0*00002 5*00001 • 990*9099099 0*2403360 170*9802296 0 *0 4 ? ? 57)

26*00 4*10438 0*69574 0*2751466 0*6910262 50.0804972 6 4 *9)06350
0*00002 5*00001 • 990*9009099 0*2403361 179*9757779 0 *04663)6

27*60 8*98067 1*06019 0*2811842 0*5408941 55*0871145 62*4255248
0*00002 5*00001 • 990*9999999 0*7403361 179. 97247)5 0 *0559)47

80*00 8*74662 1*26363 0*2860642 0*4904649 60 . 0 0 ) 375) 5 9 *9206)33
0*00002 5*00001 • 990*9099099 0*2403361 179*9715869 0*0605700

82*60 8*65266 1*44739 0*2966456 0*4647450 63*09927)6 5 7 *4 ) 628)4
0*00002 5*00001 • 990*9009099 0 *2 4 0 3 3 6 ? 179.9679510 0 *06)0306

86*00 8*35070 1*64926 0*3046633 0*4353032 70* 104807? 54*9121667
0*00002 5 *0 0 0 0 ) • 990*9009099 0 *2 4 0 3 3 6 ? 179*9646877 0 *0694)40

87*60 3*14245 1*85760 0*3146422 0*4100962 75.1099840 52*4066246
0*00002 5*00001 • 999*9099099 0 . 2 4 0 3 3 6 ? 179*9626611 0 *07)6670

40*0 2*92022 2*07063 6*3259328 0*3883451 80*1148217 49*9055009
0*00002 5*00001 • 090*9099999 0 *240336? 179*959213? 0*0777254

42*60 2*71274 2*26781 0*3387279 0*3604467 65*1193460 4 7 *4028)86
0*00002 5*00001 • 090*9909099 0*2403362 179*956 3207 0*0617158

46*00 2*40464 2*60641 0*3332625 0*3520386 90* 12) 600? 4 4 , 900566)
0*00002 5*00001 • 990*9009099 0 *2 4 9 3 ) 6 ? 179.9520552 0*0855156

47*60 2*27660 2*72345 0*3608260 0*3384564 95*1276369 4 2 * 398686)
0*00002 5*00001 • 099*9099099 0*2403363 179*9478978 0*0892922

60*0 2*06026 2*93979 0*3887904 0*3257087 100* 1) 1530) 39*6971611
0*00002 5*00001 • 990*9999999 0 .2 4 9 3 3 6 3 179*94)1816 0 *0926)30

62*50 1*64726 3*15277 0*4106144 0 .3 1 4 4 6 1 3 105* 1) 5)775 37* 3959666
0*00002 5*00001 • 009*9009999 0 .2 4 9 3 3 6 3 179*93803)2 0*0960255

66*00 1*68027 3.36077 0*4358091 0*3045237 110*139)029 34.0950274
0*00002 5*00001 • 009*9009999 0 .2 4 9 3 3 6 4 179*9)21882 0 *0991) 8)

67*50 1*43761 3*56223 0*4654202 0 .2 9 5 7 3 9 7 115*14)4779 32.3941965
0*00002 5*00001 • 909*9009999 0 .2 4 9 3 3 6 4 179*9254864 0*1020734

60*00 1*24444 3*75561 0*6002525 0*2879607 120*1481)86 29*69)4467
0*00002 5*00001 • 009*9099999 0*2493364 179*9176894 0 * 10479)6

62*50 1*06060 3*93944 0 .6 4 1 7 0 0 0 0 .2 8 1 1 3 0 9 • 125*15)5267 2 7 * 39253?)
0*00002 3*00001 • 909*9909099 0*2493364 179*9088083 0*1073296

65*00 0*66771 4*11233 0*5020724 0 * 27 51264 130*1601157 24*8912) 0 ?
0*00002 5*00001 • 909*9009009 0*7493364 179*8981652 0 * 1096961

67*50 0*72707 4*27207 0*6539682 0*2698726 135*1684742 22*3893660
0*00003 5*00001 • 009*9009009 0*2493365 179*885)949 0 * 1207)52

70*0 0*67089 4*42015 0*7318309 0*2653103 140*1794814 19*8863540
0*00003 5*00001 • 999*0009099 0*2493366 179*8695280 0*1228455

72*50 0*44720 4*55275 0*6324887 0*2613004 143*1945081 17*3815168
0*00003 3*00001 • 009*0999909 0 .2 4 9 3 3 6 6 179*8496693 0 * 13)2541

75*00 0*33026 4*66977 0*9673209 0 .2 5 8 0 7 0 4 150*2156269 14*87)7002
0*00003 3*00000 • 999*0009909 0 .2 4 9 3 3 6 8 179*8220947 0 * 14)1668

77*60 0*22071 4*77033 1*1568017 0 .2 5 5 3 1 5 4 155*2475877 12*3608091
0*00004 4*90900 • 909*0999909 0 .2 4 9 3 3 6 0 179*7643401 0*1525120

60*00 0*14657 4*85367 1*4416286 0 . 253007? 160*298228) 9*8387426
0*00005 4*90900 • 099*9909999 0*2493371 179*7279939 0*1754607

J 2*50 0*06088 4*91016 1*9174443 0 .2 5 1 3 9 3 5 165*368)271 7*2971404
0*00007 4*99906 • 909*9900909 0 .2 4 9 3 3 7 7 179. 6)14940 0 . 21)5209

85*00 0*03368 4*96635 2*6620306 0*2501867 170*5872156 4*7014856
0*00015 4*90960 657*0189409 0*2493398 179*4261597 0 * 30736)4

87*50 0*00443 4*90361 4*5048732 0 .2 4 9 4 4 7 3 176*597)233 1. 70)1545
0*00096 4*99905 10*7657799 0*2493607 176*4093902 0*8021676

67*6708781 0*00204 3*00208 24*8694319 0 .2 4 9 3 3 5 7 179*9999997 0*0000000
0*00002 5*00001 • 009*9909909 0*2493364 179*9999997 0*1 10)662



THETA ENERGY 1

1 0 . 0 0 0 0 0  

ENERGY 2

1 , 0 0 6 9 8 6 1  

J OF THETA

1 . 0 0 8 1 4 5 0  

J  O f  RM|

1 , 0 0 8 9 6 6 1

OMEGA

1 . 0 0 8 ) 4 5 0  

P H !

0 * 0 1 0 . 0 0 0 0 4 0 . 0 0 0 0 1 0 . 2 4 8 * 6 9 0  <► 9 9 9 . 9 9 9 9 9 9 9 0 , 0 0 0 0 0 0 0 1 7 9 . 9 9 9 9 9 9 7
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 3 1 7 9 , 9 9 9 9 9 9 7 0 . 0 0 0 0 0 0 0

2 * 5 0 9 . 9 6 0 0 9 0 . 0  1 9 1 6 0 . 2 4 8 7 1 0 7 4 . 6  30 2 9 6 6 ) . 0 l 5 3 6 3 1 8 7 . 0 0 2 6 4 3 0
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 5 1 7 9 . 9 8 7 9 0 ) 7 0 . 0 0 0 0 0 0 0

|  . 0 0 9 . 9 2 3 6 1 0 . 0 7 6 4 4 0 . 2 4 9 4 3 8 3 2 . 8 3 6 4 0 ) 7 1 0 . 0 ) 0 6 4 5 1 0 4 . 9 1 7 3 9 2 ?
0 . 0 0 0 0 2 1 0 . 0 0 0 0 3 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 3 l  7 9 . 9 9 9 9 9 9 ? 0 . 0 0 0 0 0 0 0

7 . 5 0 9 . 0 2 6 6 3 0 . 1 7 1 4 2 0 . 2 5 0 6 5 6 3 1 , 9 1 0 0 4 9 6 1 5 . 0 4 5 7 ) 3 4 0 2 . 4 4 0 ) 0 3 9
0 . 0 0 0 0 2 1 0 . 0 0 0 0 3 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 6 6 7 3 5 l  7 9 , 9 9 1 4 7 0 4 O . C O 9 0 7  71

1 0 . 0 0 9 . 6 9 6 6 9 0 . 3 0 3 3 6 0 . 2 5 2 ) 8 3 1 1 . 4 ) 7 7 6 1 4 2 0 . 0 6 0 5 4 0 6 7 9 , 9 3 ) 9 7 5 6
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 * 8 6 7 5 3 1 7 9 , 9 6 ) 6 1 2 1 0 . 0 1 ) 0 0 1 3

1 2 . 5 0 9 . 3 2 8 6 0 0 . 4 7 1 2 3 0 . 2 5 , 4 6 2 6  7 1 . 1  ->1946? 2 3 , 0 7 4 9 9 0 0 ? 7 , 4 2 0 4 0 0 6
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 . 9 9 9 9 9 9 9 0 .  2*■ 8 6 7 5 5 i 7 9 . 9 9 0 1 2 4 0 0 . 0 1 7 1 2 9 3

1 5 . 0 0 9 . 3 2 6 2 0 0 . 6 7 3 7 0 0 . 2 5 7 4 1 7 6 0 . 9 6 3 0 2 3 1 3 0 . 0 8 6 9 9 1 7 7 4 . 9 1 4 6 5 8 9
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 * 9 9 * 0 . 2 4 8 6 7 3 5 1 7 9 . 9 6 2 1 6 3 0 0 . 0 2 0 3 0 9 1

1 7 . 5 0 9 . 0 9 0 6 6 0 . 9 0 9 3 9 O . 2 6 O 7 7 0 O 0 . 8 ) 0 3 6 1 5 3 3 . 1 0  2 4 0 0 2 7 2 . 4 0 ) 3 1 2 9
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 5 1 7 9 , 9 7 9 6 1 1 7 0 * 0 2 3 1 0 ) 0

2 0 . 0 0 0 . 6 2 3 7 6 1 . 1 7 6 2 ? 0 . 2 6 4 7 4 4 8 0 , ?  ) 0  1348 4 0 , 1 1 5 3 2 1 6 0 9 . 0 9 2 2 9 9 2
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 5 1 7 9 , 9 6  3 6 1 2 1 0 . 0 2 6 6 2 7 6

2 2 . 5 0 0 . 5 2 7 6 9 1 . 4 7 2 3 6 0 * 2 6 9 3 6 0 6 0 . 6 5 2 4 7 8 7 4 5 , 1 2 7 5 1 3 1 0 7 . 3 0 1 0 ) 3 3
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6 7 3 5 1 7 9 , 9 7 7 6 8 2 7 0 . 0 2 9 6 6 5 5

2 5 . 0 0 0 . 2 0 4 6 7 1 . 7 9 5 3 6 0 , 2 7 4 6 7 7 0 0 . 5 * 0 7 2 7 0 5 0 . 1 ) 6 9 7 3 0 0 4 , 8 7 1 5 5 0 1
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6  755 t  7 9 , 9 7 4 3 0 2 6 0 . 0 1 2 6 0 1 1

2 7 . 5 0 7 . 0 5 7 2 1 2 . 1 4 2 8 5 0 , 2 8 0 7 5 6 0 0 . 5 4 Q 5 6 9 0 5 5 , 1 4 9 6 4 4 2 6 2 . ) 6 2 ? 7 6 4
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 W , 9 0 9 9 3 I 2 0 . 2 4 8 6 7 5 3 l 7 9 , 9 7 4 7 9 0 7 0 . 0 3 6 0 0 7 2

3 0 . 0 0 7 . 4 6 7 9 7 2 . 5 1 2 0 9 . 2 6 9 6 7 1 9 0 . 4 9 9 1 1 7 a 6 0 . 1 5 9 4 0 0 2 5 9 . 0 3 3 0 6 0 1
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 a 1 7 9 , 9 6 9 9 1 0 0 0 . 0 3 6 9 4 0 3

3 2 . 5 0 7 . 0 9 9 7 9 2 . 9 0 0 2 7 0 , 2 9 5 5 1 1 7 0 . * 6 4 ) 7 4 1 6 5 , 1 6 6 4 6 1 2 5 7 . ) 4 6 4 ? 13
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 f t 1 7 9 , 9 6 0 3 ) 8 5 0 . 0 4 1 9 6 ) 7

3 5 . 0 0 6 . 6 9 5 6 5 1 . 3 0 4 4 1 0 , 1 0 4 3 6 8 6 0 . 4 ) 4 9 1 1 1 7 0 . 1 7 0 5 4 0 3 3 4 . 0 1 9 9 2 6 0
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 ♦ 9 9 9 , 9 9 9 9 9 9 * 0 . 2 4 8 6 7 5 6 1 7 9 . 9 6 5 0 ) 0 4 0 . 0 4 4 7 8 5 3

3 7 . 3 0 6 . 2 7 6 6 3 3 . 7 2 1 4 3 0 , 3 1 4 4 7 5 9 0 . 4 0 9 6 0 ) 9 7 5 , 1 0  3 7 3 5 4 5 2 , 5 5 4 5 6 5 3
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 * 9 9 * 0 . 2 4 3 6  756 1 7 9 * 9 6 2 0 1 6 6 . 0 . 0 4 7 4 1 5 5

4 0 . 0 0 3 . 8 3 1 9 3 4 . 1 4 6 1 2 0 .  1 2 5 7 6 2 4 0 . 3 8 7 9 0 9 5 0 0 . 1 9 0 0 2 4 9 4 9 , 0 2 9 6 7 1 2
0 * 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 * 0 * * 4 0 6 7 5 0 1 7 9 , 9 5 9 2 1 5 2 0 . 0 5 0 1 9 4 2

4 2 . 5 0 5 . 4 1 0 6 2 4 . 3 6 1 2 4 0 , 1 3 0 6 4 9 4 0 . 3 6 6 9 9 0 ) 8 5 , 1 9 3 4 3 4 5 4 7 , 5 2 6 3 6 6 8
0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 f t 1 7 9 , 9 3 6 3 2 0 7 0 . 0 5 2 6 0 1 8

* 5 . 0 0 4 . 9 6 2 3 7 5 . 0 1 7 4 6 0 , 3 5 3 2 6 2 3 0 . 1 5 2 4 6 2 4 * 0 . 1 9 9 9 9 0 4 4 4 , 0 2 1 6 4 7 5
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 f t 1 7 9 , 9 3 1 7 9 4 4 0 . 0 3 3 0 6 9 ?

4 7 . 3 0 4 . 3 4 6 5 3 5 . 4 5 3 3 ? 0 . 3 6 9 9 1 3 ) 0 . 1 1 7 9 6 0 8 9 5 , 2 0 ) 7 6 9 2 4 2 . 5 2 2 2 9 0 ?
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 6 5 7 5 6 1 7 9 . 9 4 7 4 2 4 7 0 . 0 ) 7 4 0 ? )

3 0 . 0 0 4 . 1 1 4 0 1 5 . 0 8 6 0 3 0 .  1 6 6 9 6 9 ? 0 . 3 2 5 1 9 4 8 1 0 0 . 2 0 0 6 2 3 9 1 9 . 6 2 1 6 7 3 2
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 , 9 9 9 9 9 9 9 0 * 2 4 6 6 7 5 6 1 7 9 , 9 4 2 7 5 3 2 0 . 0 ) 9 7 3 3 7

3 2 . 3 0 5 . 6 0 0 1 0 6 . 3 1 1 7 6 j , 4 1 0 8 9 6 0 0 . 1 1 3 9 ) 0 2 1 0 3 . 2 O 9 2 7 2 4 3 7 . 1 2 1 9 0 O 9
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 6 1 7 2 . 9 3 7 4 * 0 9 0 . 0 6 ) 9 6 ? )

3 5 . 0 0 3 . 2 7 2 6 1 6 . 7 2 7 4 3 0 . 4 3 6 2 9 4 2 0 . 1 C  1 97 61 1 1 0 . 2 1 1 2 4 3 7 3 4 . 6 2 3 0 1 2 ?
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 0 6 7 5 6 1 7 9 . 9 3 1 4 7 ) 0 0 . 0 0 3 9 1 0 4

3 7 . 3 0 2 . 6 7 0 1 1 7 . 1 2 9 9 6 ' 0 . 4 6 5 9 5 0 5 0 . 7 9 5 1 7 6 7 1 1 5 . 2 1  2 9 3 2 2 3 2 . 1 2 4 7 4 2 9
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 , 9 9 9 9 9 9 9 0 , 2 4 8 6 7 5 ? 1 7 9 , 9 2 4 8 3 0 2 0 . 0 7 2 0 0 8 ?

6 0 . 0 - 2 . 4 6 3 6 2 7 . 5 1 6 2 4 0 . 5 0 0 9 1 3 4 0 , 2 8 7 4 0 3 3 1 2 0 . 2 1 4 3 7 0 ) 2 9 . 6 2 7 0 3 2 ?
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 , 9 9 9 9 9 9 9 0 , 2 4 . 1 6 7 5 7 1 7 9 , 9 1 7 1 0 0 8 0 . 0 7 4 0 1 6 9

6 2 . 5 0 2 . 1 1 6 6 6 7 . 6 8 3 3 6 0 . 3 4 2 6 2 2 6 0 . 2 8 0 5 4 9 ? 1 2 5 . 1 1 6 4 0 7 0 2 7 . 3 2 9 6 6 0 7
0 . 0 0 0 0 2 1 0 . 0 0 0 0 4 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 0 6 7 5 7 1 7 9 . 9 0 0 0 0 7 4 0 . 0 7 3 0 1 * 4

6 3 . 0 0 1 . 7 7 1 6 6 0 . 2 2 6 6 0 0 , 3 9 3 0 6 1 0 0 , 2 7 4 5 2 5 6 1 1 0 * 2 1 9 1 2 8 0 2 4 . 8 5 2 4 4 3 0
0 . 0 0 0 0 3 1 0 . 0 0 0 0 4 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 6 6 7 5 ? 1 7 9 , 0 9 7 ) 3 0 7 0 . 0 0 5 6 5 * 6

6 7 . 3 0 1 . 4 5 0 7 4 6 . 5 4 9 3 2 0 . 6 3 5 1 9 ) 6 0 . 2 6 9 2 5 0 3 1 ) 5 , 2 2 3 1 2 0 5 2 2 . 3 ) 4 9 5 9 7
0 . 0 0 0 0 3 1 0 . 0 0 0 0 4 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 8 6 7 5 8 1 7 9 . 8 6 4 3 3 3 2 0 . 0 0 ) 2 ) 0 2

7 0 . 0 0 1 • 1 3 6 9 6 6 . 0 4 3 1 0 0 . 7 ) 1 3 1 6 4 0 . 2 6 4 6 6 6 ? 1 4 0 • 2 2 9 1 7 7 9 1 9 . 6 ) 6 7 6 * 4

0 . 0 0 0 0 3 1 0 . 0 0 0 0 4 • 9 9 9 . 9 9 9 9 9 9 9 0 , 2 4 0 6 7 5 8 1 7 9 , 0 6 6 4 0 3 0 0 . 0 9 2 7 0 7 0
7 2 . 3 0 C . 6 9 2 3 1 9 . 1 0 7 7 3 0 . 6 3 4 2 9 5 3 0 . 2 6 0 7 5 ? ) 1 4 3 , 2 3 9 ) 2 3 4 1 7 . 3 ) 7 1 1 0 1

0 . 0 0 0 0 3 1 0 . 0 0 0 0 3 • 9 9 9 , 9 9 9 9 9 9 9 0 , 2 4 8 6 7 5 9 1 7 9 , 0 4  7 0 4 6 5 0 . 0 9 9 8 9 7 0
7 3 . 0 0 0 . 6 3 6 7 9 9 . 3 4 1 2 7 0 . 9 6 9 5 4 0 1 0 . 2 3 7 4 2 9 0 1 5 0 . 2 5 5 2 9 0 4 1 4 , 0 ) 4 7 9 5 1

0 . 0 0 0 0 4 1 0 . 0 0 0 0 2 • 9 9 9 . 9 9 9 9 9 9 9 0 , 2 4 8 6 7 6 0 1 7 9 , 0 2 0 3 6 9 7 0 . 1 1 1 7 9 * 4
7 7 . 3 0 0 . 4 3 0 1 5 9 . 3 4 1 9 1 1 , 1 3 9 5 7 7 7 0 , 2 5 4 6 6 8 ? 1 5 3 , 2 0 1 5 2 * 4 1 2 . 3 2  7 6 4 * 2

0 . 0 0 0 0 3 1 0 . 0 0 0 0 1 • 9 9 9 , 9 9 9 9 9 9 9 0 . 2 4 0 6 7 6 1 1 7 9 , 7 0 2 9 5 6 8 0 . 1 2 7 4 5 7 0
6 0 . 0 0 0 . 2 9 1 6 6 9 . 7 0 6 1 6 1 . 4 4 5 4 1 1 7 0 , 2 5 2 4 4 4 0 i 6 Q . ) ? 6 5 4 7 9 9 . 0 1  1 3 7 * 2

0 . 0 0 0 0 7 9 . 9 9 9 9 9 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 6 6 7 6 4 1 7 9 . 7 2 5 3 7 0 2 0 . 1 5 ) 7 1 0 1
2 . 3 0 0 . 1 6 1 2 2 9 , 6 3 6 6 4 1 . 9 2 2 ) 1 9 0 0 , 2 5 0 7 ) 6 ? 1 0 5 . 4 1 1 7 2 2 7 7 , 2 7 5 3 4 3 )

0 . 0 0 0 1 2 9 . 9 9 9 9 4 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 0 6 7 7 0 1 7 9 . 6 2 6 1 6 9 7 0 , 1 9 6 7 4 9 0
8 3 . 0 0 0 . 0 6 7 0 6 9 . 9 3 2 9 9 2 . 1 7 0 0 9 5 2 0 . 2 4 9 5 2 7 0 1 7 0 . 6 0 5 6 6 9 ) 4 , 6 0 ) 2 2 0 6

0 . 0 0 0 2 7 9 , 9 9 9 7 9 7 0 3 . 1 2 1 6 7 ) 6 0 . 2 4 0 6 7 8 9 1 7 9 . 4 2 0 7 0 9 6 0 , 2 9 6 9 8 2 6
6 7 . 3 0 0 . 0 0 6 6 3 9 , 9 9 1 4 1 4 . 4 3 3 7 9 5 5 0 . 2 4 0 7 0 4 6 1 7 6 , 6 ) 1 9 9 0 0 1 , 6 6 1 0 9 3 7

0 . 0 0 2 0 1 9 , 9 9 6 0 5 1 6 . 6 7 3 6 7 2 3 0 . 2 4 0 7 0 0 9 1 7 0 , 1 6 1 3 4 9 9 0 , 6 1 0 1 6 2 6
6 7 . 6 5 6 0 3 0 6 0 . 0 0 4 1 4 1 0 . 0 0 4 2 0 2 4 . 6 7 4 6  749 0 . 2 4 0 6 7 4 9 l  7 9 . 9 9 9 9 9 9 ? 0 , 0 0 0 0 0 0 0

0 . 0 0 0 0 2 1 0 . 0 0 0 0 5 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 4 0 6 7 5 ? \  7 9 . 9 9 9 9 9 9 ? 0 , 0 7 7 6 8 4 )



THETA ENERGY 1

2 0 . 0 0 0 0 0  

ENERGY 2

1 .0 0 6 9 6 6 1  

J 0 7  THETA

1 . 0 0 6 1 4 5 0  

J  07 PH}

1 . 0 0 6 0 6 6 1  

OMEGA

1 . 0 0 8 1 4 3 0

PHI

0 * 0 1 0 . 9 0 0 0 6 O.OOOOi 0 . 2 4 7 1 6 1 6  • 0 0 0 . 0 0 9 0 0 0 0 0 . 0 0 0 0 0 0 0 1 7 0 . 0 9 0 0 9 9 7
9 . 0 0 0 0 5 1 0 . 0 0 9 0 6 • 0 0 0 . 0 0 9 9 0 9 9 0 . 2 4 7 3 6 5 6 1 7 9 . 9 9 0 9 0 0 7 0 . 0 0 0 0 0 0 0
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7 7 * 5 0 2 * 2 4 5 ) 6 4 7 * 7 )4 7 1 1 * 1 6 1 0 8 3 7 0 * 2 4 9 6 1 0 0 1 5 3 * 3 3 1 0 6 9 0 1 2 * 0 7 9 4 9 ) 7
0 * 0 0 0 2 0 4 9 * 9 9 9 0 0 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 4 ) 3 1 5 4 1 7 9 . 7 0 ) 4 4 9 1 0 * 1 1 1 7 9 4 4

6 0 * 0 0 1 * 4 3 0 0 2 4 6 * 3 7 0 0 7 1 . 4 7 4 2 3 ) 0 0 * 2 4 7 3 4 8 9 1 6 0 * 3 2 7 ) 2 2 4 9 * 6 1 1 6 7 9 )
0 * 0 0 0 3 1 4 9 * 9 9 9 7 0 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 4 3 5 1 5 6 1 7 9 * 7 2 6 6 2 ) 5 0 * 1 ) 6 5 6 4 8

1 2 . 5 0 0 * 7 6 9 6 6 4 9 * 2 1 0 4 2 "  1 . 9 6 1 7 1 ) 1 0 * 2 4 9 6 1 1 0  ‘ 1 6 3 * 5 6 1 2 1 7 6 7 * 1 2 6 2 0 5 6
0 * 0 0 0 5 4 4 9 * 9 9 9 5 4 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 4 3 5 1 6 3 1 7 9 * 6 3 2 5 5 9 4 0 * 1 6 4 3 0 5 1

8 3 * 0 0 0 * 3 2 0 4 6 4 9 * 6 7 1 6 2 2 . 9 ) 0 0 5 7 4 0 * 2 4 4 3 8 1 1 1 7 0 * 7 0 2 4 5 7 4 4 * 5 8 6 4 7 9 6
0 * 0 0 1 2 7 49*99081 7 ) 4 . 7 7 6 6 6 4 4 0 * 2 4 3 5 1 6 2 1 7 9 * 4 2 7 4 4 1 2 0 * 2 6 4 4 0 9 9

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

8 7 * 6 6 0 1 6 6 2 0 * 0 2 0 2 9 3 0 * 0 2 0 3 0 2 3 . 1 4 9 ) 0 2 6 0 * 2 4 ) 5 1 2 3 1 7 9 * 9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
0 * 0 0 0 0 3 5 0 * 0 0 0 0 3 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 4 ) 5 1 4 9 1 7 9 * 9 9 9 9 9 9 7 0 * 0 4 0 7 6 4 6
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0 . 0 0 0 0 2 1 0 0 . 0 0 0 0 2 • 9 9 9 . 9 9 9 9 9 9 0 0 . 2 3 7 3 9 7 7 1 7 9 . 9 9 9 9 0 9 7 0 . 0 0 0 0 0 0 0
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0 . 0 0 0 0 2 1 0 0 . 0 0 0 0 2 • 9 9 9 . 9 9 9 9 9 9 0 0 . 2 9 7 3 9 7 7 1 7 9 * 9 6 7 9 0 3 7 0 . 0 0 0 0 0 0 0
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0 . 0 0 0 0 2 1 0 0 . 0 0 0 0 2 • 9 9 9 . 9 9 9 0 0 9 0 0 . 2 3 7 3 9 7 7 1 7 9 * 9 6 6 0 0 9 6 0 . 0 0 0 0 0 0 0
7 * 5 0 9 6 . 2 0 3 7 3 1 . 7 9 6 2 6 0 . 2 3 9 6 5 0 7 1 . 9 1 2 2 6 4 0 1 5 * 3 9 5 7 6 6 1 8 2 . 1 0 0 4 ) 9 6

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

0 . 0 0 0 0 2 1 0 0 . 0 0 0 0 2 • 9 9 9 . 0 9 9 9 3 9 0 0 . 2 3 7 3 9 7 7 1 7 9 . 9 6 6 9 3 9 3 0 . 0 0 0 0 0 0 0
1 2 . 3 0 9 3 . 0 7 6 2 3 4 . 9 2 3 7 7 0 . 2 4 6 1 4 1 9 1 . 1 5 1 6 6 9 0 2 5 * 6 4 6 0 4 8 0 7 6 . 6 5 1 0 6 0 7

0 . 0 0 0 0 2 1 0 0 . 0 0 0 0 2 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 3 7 3 5 7 7 1 7 9 * 9 6 5 1 7 9 0 0 . 0 0 0 0 0 0 0
1 3 . 0 0 9 2 . 9 6 3 9 3 7 . 0 3 6 0 3 0 . 2 6 7 2 9 1 5 0 . 9 6 1 6 9 6 1 3 0 * 7 6 4 2 0 3 9 7 4 . 2 3 ) 1 7 ) 2

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

0 . 0 0 0 0 2 1 0 0 . 0 0 0 0 2 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 3 7 3 9 7 7 1 7 9 . 9 0  2 6  7 0 8 0 . 0 0 8 5 7 7 7
2 0 . 0 0 6 7 . 7 6 3 7 1 1 2 . 2 3 6 2 7 0 . 2 5 5 5 4 3 7 0 . 7 2 9 6 1 2 1 6 0 . 9 6 2 0 7 3 6 6 9 . 0 1 6 5 7 6 4

0 . 0 0 0 0 2 1 0 0 . 0 0 0 0 2 • 0 9 9 . 9 9 9 0 9 9 9 0 * 2 3 7 3 9 7 7 1 7 9 . 9 8 1 5 0 3 6 0 . 0 0 6 5 7 7 7
2 2 . 3 0 6 6 . 6 6 2 3 6 1 3 . 3 1 7 6 3 0 . 2 6 0 7 3 1 1 0 . 6 6 7 6 2 0 6 6 6 * 0 6 0 1 6 3 1 6 6 . 4 1 9 6 1 6 3

0 . 0 0 0 0 2 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 3 7 3 9 7 7 1 7 9 * 9 7 6 6 4 6 9 0 . 0 0 0 6 7 7 1
2 3 . 0 0 6 1 . 3 3 0 3 3 1 6 . 6 6 9 6 3 0 . 2 6 6 6 9 0 5 0 . 5 6 5 3 7 6 6 5 1 * 1 7 0 0 4 2 2 6 3 . 6 ) 1 1 6 7 )

0 . 0 0 0 0 2 9 1 . 9 9 9 9 6 • 9 9 9 . 9 9 0 9 0 9 0 0 . 2 3 7 3 9 7 7 1 7 9 * 9 7 6 6 4 6 9 0 . 0 1 1 0 5 6 7
2 7 . 3 0 7 7 . 7 7 7 7 3 2 2 . 2 2 2 2 7 0 . 2 7 3 4 6 6 ) 0 . 5 3 6 7 6 6 7 5 6 * 2 9 1 0 6 9 1 6 1 . 2 5 1 9 1 9 6

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

3 0 . 0 0 7 9 . 9 9 3 8 1 2 6 . 0 0 6 1 6 0 . 2 6 1 2 0 1 0 0 . 4 9 2 6 6 2 1 6 1 . 3 2 2 6 6 1 1 5 6 . 6 6 2 4 6 ) 7
0 . 0 0 0 0 3 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 3 7 3 5 7 7 1 7 9 . 9 6 9 9 1 6 0 0 . 0 1 ) 9 9 9 6

3 2 . 3 0 7 0 . 0 2 9 9 6 2 9 . 9 7 0 0 6 0 * 2 6 9 9 2 6 1 0 * 6 5 7 6 6 9 0 6 6 . 3 6 4 3 4 2 3 9 6 . 1 2 ) 2 9 6 5
0 . 0 0 0 0 3 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 3 7 3 5 7 7 1 7 9 * 9 6 9 1 2 0 8 0 . 0 1 9 6 ) 9 6

3 3 . 0 0 . 6 3 . 9 1 6 6 2 3 4 . 0 6 1 9 6 0 . 2 9 9 7 6 6 6 0 * 6 2 7 7 8 6 1 7 1 * 4 ) 5 7 0 7 8 5 ) . 9 7 4 6 ) 2 1
0 . 0 0 0 0 3 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 V0 9 9 0 0 . 2 3 7 3 5 7 7 1 7 9 * 9 6 5 7 3 4 9 0 . 0 1 6 ) 6 6 1

3 7 . 3 0 6 1 . 6 9 2 2 6 3 6 . 3 0 7 7 9 0 . 3 1 0 6 6 6 0 0 . 6 0 2 1 6 7 ) 7 6 * 4 7 6 4 4 1 3 5 1 . 0 ) 6 9 ) 6 6
0 . 0 0 0 0 3 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 3 7 3 5 7 7 1 7 9 . 9 6 ) 6 9 9 5 0 . 0 1 6 4 6 7 2

* 0 . 0 3 7 . 3 6 3 0 1 6 2 . 6 1 9 0 0 0 . 3 2 3 3 7 9 9 0 * 3 6 0 0 1 9 5 6 1 * 9 0 6 ) 2 ) 1 4 6 . 9 1 0 ) 3 0 6
0 . 0 0 0 0 3 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 3 7 3 5 7 7 1 7 9 . 9 6 0 7 4 2 6 0 . 0 1 9 7 7 0 )

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

4 5 * 0 0 6 6 . 6 6 2 2 7 3 1 . 9 3 7 7 4 0 . 3 9 3 9 1 1 6 0 . 3 4 3 6 6 7 ) 9 1 . 5 3 ) 1 0 7 3 4 3 . 4 9 0 7 2 9 5
0 . 0 0 0 0 6 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 9 9 0 9 9 0 . 2 ) 7 3 5 7 7 1 7 9 . 9 5 2 6 2 6 4 0 . 0 2 4 2 2 2 6

* 7 . 3 0 6 6 . 3 1 3 7 9 5 9 . 6 6 6 2 1 0 . 3 7 1 6 7 7 7 0 . 3 2 9 0 7 6 1 9 6 . 9 ) 0 0 4 2 2 4 0 . 9 9 7 6 6 9 7
0 . 0 0 0 0 6 9 9 . 9 9 9 9 6 • 9 9 9 . 9 9 9 9 9 9 9 0 * 2 3 7 3 5 7 7 1 7 9 . 9 4 6 6 4 4 0 0 . 0 2 5 2 0 6 2
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6 7 . 3 0 1 3 . 9 3 9 3 6 6 6 . 0 6 0 6 3 0 . 6 7 7 3 6 2 4 0 . 2 9 8 9 6 6 9 1 ) 6 . 1 5 4 3 6 6 6 2 1 . 4 1 2 7 2 7 2
0 . 0 0 0 1 2 9 9 . 9 9 9 9 0 • 9 9 9 . 9 9 9 9 9 9 9 0 . 2 3 7 3 9 7 6 1 7 9 . 6 6 7 2 2 4 0 0 . 0 5 5 9 0 9 6
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0 *0 0 0 1 2 9 9 9 * 9 9 9 9 4 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *9 9 9 9 9 9 7 0 .0 0 0 0 0 0 0

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

15*00 9 0 0 *6 1 6 3 6 9 9 * 1 6 3 7 3 0 *1 8 1 0 3 9 6 0 *9 0 9 7 0 7 9 9 6 *7 1 1 7 1 7 1 6 7 *6 6 7 6 0 4 2
0 *0 0 0 1 5 9 9 9 * 9 9 9 9 0 • 9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *9 6 4 9 6 0 9 0 * 0 0 0 0 0 0 0

11*50 •6 7 * 7 0 9 7 1 1 3 2 * 2 9 0 3 6 0 *1 6 7 6 0 4 0 0 *7 6 6 3 1 1 9 4 2 * 6 5 7 9 5 0 0 6 4 *2 0 1 4 7 7 2
0 *0 0 0 1 5 9 9 9 * 9 9 9 9 0 • 9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *9 6 2 6 7 0 6 0 * 0 0 0 0 0 0 0

2 0 *0 0 6 3 1 *1 3 9 9 5 1 6 6 * 6 6 0 1 4 0 *1 9 5 7 6 5 3 0 *6 6 1 6 9 7 9 4 6 * 9 2 6 0 3 0 0 6 0 *6 9 7 6 9 1 7
0 *0 0 0 1 5 9 9 9 * 9 9 9 9 0 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *9 6 1 5 0 9 6 0 * 0 0 0 0 0 0 0

2 2 *5 0 7 9 1 *6 7 9 0 5 2 0 6 * 3 2 1 0 7 0 *2 0 5 0 6 4 6 0 *3 7 9 0 8 9 2 5 4 * 9 1 2 9 ) 4 7 ) 7 * 9 § 7 2 7 4 9
0 *0 0 0 1 5 9 9 9 * 9 9 9 9 0 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *6 6 3 6 1 2 1 0 * 0 0 0 0 0 0 0

2 5 *0 0 7 4 9 *9 0 5 7 5 2 5 0 *0 9 4 3 1 0 *2 1 5 7 3 6 4 0 *3 1 3 0 2 9 7 6 0 * 0 1 2 4 6 1 4 5 4 *4 9 7 6 0 7 2
0 *0 0 0 1 6 9 9 9 * 9 9 9 9 0 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *9 6 0 2 2 9 6 0 *0 1 4 0 9 7 1

2 7 *5 0 7 0 6 *3 9 0 7 6 2 9 3 * 6 0 9 3 1 0 *2 2 7 9 1 2 2 0 *4 5 9 3 2 3 0 • 9 * 6 2 0 9 2 6 ) 5 1 *4 0 5 1 9 7 4
0 *0 0 0 1 7 9 9 9 * 9 9 9 9 0 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 0 *9 7 6 6 0 6 0 0 *0 0 6 5 7 7 7

70 *0 0 6 6 1 *6 6 3 5 7 356 *  31632 0 *2 4 1 7 2 2 3 0 *4 1 5 0 1 6 3 7 1 * 1 ) 3 3 ) 9 9 5 6 * 4 9 9 6 9 1 )
0 *0 0 0 1 7 9 9 9 * 9 9 9 9 0 • 9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *9 7 6 2 7 7 1 0 *0 0 9 6 7 7 1

12 *5 0 6 1 6 *3 0 2 6 3 3 6 3 * 6 9 7 3 6 0 *2 3 7 3 1 9 4 0 *3 7 6 0 2 9 0 7 6 * 5 4 9 5 2 0 0 4 5 *6 1 1 7 9 5 7
0 *0 0 0 1 7 9 9 9 * 9 9 9 9 0 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *9 7 9 7 7 7 9 0 *0 0 9 6 7 7 1

5 5 *0 0 6 7 0 .7 2 7 3 7 4 2 9 * 2 7 2 7 3 0 *2 7 4 6 6 2 9 0 *3 4 6 6 5 9 4 6 1 *6 6 7 9 7 9 1 4 2 * 9 6 9 5 6 6 )
0 *0 0 0 1 9 9 9 9 * 9 9 9 6 7 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 *0 7 2 4 7 3 9 0 *0 1 1 0 9 6 7

5 7 *5 0 5 2 5 *3 9 4 2 7 4 7 4 * 6 0 5 6 2 0 *2 9 4 6 2 4 9 0 *3 2 0 3 8 7 4 8 7 * 0 6 6 7 0 1 9 4 0 * 3 6 0 5 6 7 1
0 *0 0 0 2 0 9 9 9 * 9 9 9 6 7 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 5 1 1 6 7 1 7 9 *9 6 6 9 0 6 2 0 *0 1 2 0 9 4 4

4 0 *0 0 4 6 0 * 6 9 3 4 3 5 1 9 * 3 0 6 6 6 0 *3 1 6 7 9 7 6 0 *2 9 7 7 5 9 6 9 2 * 2 1 2 9 3 2 6 9 7 *6 9 2 5 0 6 2
0*0 0 0 2 1 9 9 9 * 9 9 9 6 7 •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 * 9 6 6 6 2 2 5 0 *0 1 9 9 0 5 4

4 2 * 5 0 4 3 6 *9 6 8 4 3 3 6 3 * 0 3 1 6 6 0 *3 4 1 7 0 4 4 0 *2 7 6 3 1 3 4 9 7 *2 4 2 1 6 9 1 9 5 *4 9 9 9 9 9 9
0 *0 0 0 2 3 9 9 9 * 9 9 9 6 ) •9 9 9 * 9 9 9 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 * 9 6 ) 9 9 1 0 0 *0 1 4 6 2 7 4

4 5 *0 0 3 9 4 *5 1 7 1 5 6 0 3 * 4 6 2 9 4 0 *3 6 9 7 1 3 1 0 *2 6 1 5 2 6 4 1 0 2 *1 7 6 9 6 4 6 9 3 *1 0 9 3 2 7 9
0 *0 0 0 2 5 9 9 9 * 9 9 9 6 3 • 9 9 9 * 9 9 9 9 9 9 9 0 *1 6 9 1 1 6 7 1 7 9 * 9 6 0 7 4 2 6 0 *0 1 6 3 9 6 1

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

5 0 *0 0 3 1 4 *4 1 3 2 6 6 8 3 * 5 6 6 6 2 0 *4 3 6 9 3 5 3 0 *2 3 4 3 4 2 4 1 1 1 * 7 9 6 0 1 6 5 2 6 *6 7 9 4 1 9 9
0 *0 0 0 2 9 9 9 9 * 9 9 9 7 6 • 9 9 9 * 9 9 0 9 9 9 9 0 *1 6 3 1 1 6 7 1 7 9 * 9 5 ) 6 0 4 9 0 *0 1 9 1 5 6 2
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0*00 906*40479 11*99914 0 * 1 6 0 0 6 9 * 2 , 4 4 7 6 7 )4 1 2 , 16)2710 6 2 * > 6 2 4 ) 6 )
T, ) 0 674*12022 2 9 * 6 7 6 7 2 0 * 1 6 7 0 2 V 1 .6 4 4 6 7 2 4 19*0 1 ) 9 1 4 ? ?6 * ) 9 2 ? 4 0 1

10*09 994 , 91*09 4 9 ,4 6 9 9 1 0 * 1 7 0 9 9 6 7 1. 4COC2 0 ) 2 4 , 6 2 0 0 )1 0 ? * * • 77)761
11*00 9 2 * .4 9 0 1 4 7 0 ,0 4 4 6 4 0 * 1 700207* 1.  1068 ) ) ? ) C *  6940017 71* 2 1 1 4 7 7 1
1 0 .0 0 6 0 0 * 07019 9 9 .1 2 9 7 4 0 * 1 6 1 1 1 6 4 0 .9 0 9 9 9 2 4 )6 . ? 0 ) ) 6 9 4 6 7 * 6 7 1 6 9 2 1
» » .0 0 • 4 7 , 7 6 1 0 ) 192*21441 0 * 1 6 7 9 0 6 0 Q. ? 6 6 ) ft7 : 4 2 . 6 4 ) 1 ) 4 6 6 4 *2 0 6 )0 6 4
10*09 6 ) 1 *2 )1 7 0 I M .  7642* 0 * 1 9 ) 6 9 2 0 0 * 6 671227 4 4 * ) l 19749 6 0 *6 4 ) 6 7 )0
I I * *0 741*79224 2 0 6 .2 0 7 7 0 0 * 2 0 ) 1 7 6 2 0 . ) 7 9 2 9 4 l ) 4 , 2969)91 ) 7 « ) 9 11046
i o . oo F) ,  , 1*172 2 6 9 ,9 4 4 2 2 0 *2 1 ) • ) 1 9 0 * ) 1 1 2 1 6 ) ) 9 . 9944741 ) 4 *4 4 7 ) ? C)
1 1 .9 0 706*09041 2 4 1 * 4 4 9 9 4 0 *2 2 6 0 ) 6 0 0 . 4 ) 9 )3 0 6 4 6 *4009261 ) 1 . 4 1 )0 9 6 4
10*00 4 4 1 . • 6 1 9 2 >9 9 , 1 )242 0 * 2 6 )6 0 ) 9 0 *4 1 )1 6 1 0 71 .  1* 1017? 4 6 . • 9 1 )7 2 8
11*00 6 1 6 .0 1  H i 54 >« 46476 0 * 2 0 7 4 ) 9 6 0 * 1 7 4 1 8 4 ) 7 6 * ) 2 4 9 1 6 ) 4 ) , 6 0 4 1 7 9 4
10*00 9 7 0 *9 4 0 4 ) 4 2 9 *0 )9 1 1 0 *2 7 ) 0 ) 2 7 0 * 1 4 7 0 0 6 ) 8 1 , 8409)61 4 ? , 9 7 6 9 8 9 ?
l f*VC 9 2 9 , 6 9 2 4 ) 4 7 4 , 947)1 0 * 2 9 4 7 6 ) 9 0 * 1 2 0 *2 ?* 0 7 , 0 ) 9 1 )4 0 4 0 . 1 7 ) 2 1 1 )
40*00 460*97992 9 1 9 ,0 2 4 0 2 0 , 1 1 6 9 ? 02 0 * 2 9 7 0 9 ) ) 9 2 * 160)216 1 7 ,8 6 6 2 2 4 1
4 2*00 4 ) 7 .2 7 4 7 2 9 4 2 ,7 2 9 2 2 0 * 1 6 1 6 9 0 * 0 * 2 744416 9 7 . 2 0 6 1 2 )6 1 ) * 4 ) 2  7909
4 0*00 ) 9 4 ,« 4 6 9 4 6 0 9 ,1 9 9 4 1 0 * 1 6 9 9 1 4 * 0*2616497 1( 2 . 1403)12 1 0 . 1 2 )4 0  79
4 1 ,0 0 0 9 9 ,9 4 9 7 9 6 4 6 ,0 4 6 1 9 0 *4 0 1 4 9 4 * 0 * 2 4 7 1 0 0 ) 1 0 6 * 9 442279 ) 0 . 6 7 4 4 ) 0 )
10*00 114 .  166)2 6 4 9 ,2 1 9 6 2 0 * 4 9 7 1 9 ) 0 0 * 2 1 4 4 )7 4 * 1 1 .741  9749 2 6 , 1  (*0 2981
02*00 1 7 7 .9 4 9 4 9 7 2 2 , 4 4 4 %v 0 * 4 7 7 7 2 7 6 0 * 2 2 ) 4 4 6 ) 1 1 6 * 4 1 7 ) 19? 2 6 . ) 9 ) 1 3 )1
00*00 2 4 2 . U 749 7* 7 , 6 )2 2 9 0 * ) 2 ) 9 6 )C 0 * 2 1 ) 6 4 2 ) 1 2 1 *0 1 ) 146* 2 4 * ) ) 41 C *0
o?*oo 2 0 9 . 1*647 7 9 0 . 6 )1 4 7 0 * 0 7 7 2 0 4 1 0 *2 0 )4 6 0 0 1? ) * ) 1 9 4 ? )8 2 2 , ) 7 12 7 26
0 0 * 0 0 17**69664 6 2 1 .9 6 1 2 6 0 * 6 9 6 9 6 2 0 0 * 1 9 4 ! 4 ?e 129* 9 9 )1412 2 0 .6 4 1 6 6 9 4
02*00 1 9 0 .2 4 7 7 7 • 4 9 . 7)217 0 * 7 1 1 1 6 7 0 0 . 1 9 1 7 7 4 ) 1 ) 4 , 187262? 16* 7 6 0 1 6 2 4
00*00 l ?4 , 24 7 ?• • 7 9 ,7 9 2 1 6 0 * 7 9 7 )7 1  ) 0 * 1 6 6 2 ) 7 ) 1 ) 6 , 7 2 0 6 6 6 ) 16* 9 2 2 ) 6 ) 9
0 0 * 0 0 100*67619 6 9 9 ,  12)74 0 * 9 0 1 9 1 6 0 0* 10  t 4 * * » ) 1 4 1 . 0 0 1 1 ) 0 ) 1) . 1 2 )6 4 0 4
00*00 79*90909 9 2 0 ,4 4 0 6 9 1*0 ) 1 0 6 4 2 0 * 1 7 7 1 2 )4 1 4 7 , 2 1 ) ) ) 9 ) 1 3 * 1) 9 1 9 )8
02*00 6 v , 9 l )2 9 9 9 9 ,0 6 6 6 4 1* 1 9 0 )7 0 1 0 * 1 7 ) 6 1 )6 1) 1 .4 2 2 6 0 2 4 11*6249121
00*00 6* *  14909 9 * 9 ,2 4 0 9 0 1 , 4 1 2 2 8 ) 0 0 * 1 7 0 4 6 )3 i ) ) * ) ? 4 6 0 2 1 9 * 9 1 6 7 7 4 4
00*00 9 1 *0 7 )9 7 • 4 6 ,9 7 6 9 6 1* 7 1 ) 10*9 0 . 1 6 0 4 ) 4 ) 1) 9 , 6 9 4 7 0 )2 8 * 2 )0 7 1 0 0
• 0*00 19 *6*274 9 4 0 .1 1 7 2 1 < • 1 6 0 )1 6 1 0 * 1 6 6 4 6 7 ) 161 , 7878)67 6 * 1 6 2 9 1 0 0
• 2*00 1 1 .  ! • ! ) • W6 0 , « l 7*9 2 * 9 0 0 4 9 6 ) 0 .1 6 4 9 9 9 1 1 6 7 , 6 )9 6 1 7 6 4 * 9 0 9 6 1 0 9
•  0*00 4 , 9* 9 ) 0 9 9 9 , 090*9 4 ,1 7 9 0 6 9 0 0 * 1 6 ) 9 ) 0 0 1 7 1 . 9 1 ) 126 ) 1* 2 6 7 1 2 0 )
•  0*00 1 .2 4 2 2 0 9 9 6 ,7 4 7 7 1 4 * 7 7 2 6 9 9 9 0 * 1 6 ) 12 )8 17 ) * 9 6 0 ) 1)9 1 * 6 117760
•  0*0 0 * 0 0 0 0 2 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 * 1 6 )1 1 4 7 1 7 9 *9 4 6 0 0 )6 0 * 0 0 0 0 0 0 0
• 2*00 0 * 0 0 0 0 0 9 9 9 , 9 9 9 9 * • 9 9 9 * 9 9 9 9 9 9 9 0 * 1 6 ) 1 1 4 ? 1 79*9999997 0 * 0 0 0 0 0 0 0
• 0*00 0 ,0 0 0 0 0 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 4 7 179*9999997 0 * 0 0 0 0 0 0 0
•  0*00 0 * 0 0 0 0 0 9 9 9 ,9 9 9 9 4 • 9 9 9 * 9 9 9 9 9 9 9 0 . 1 6 )1 1 4 7 179*9999997 0 * 0 0 0 0 0 0 0

100*0 0 * 0 0 0 0 0 9 9 9 , 9 9 9 9 * • 9 9 9 , 9 9 9 9 9 9 V 0 , 1 6 )1 1 4 7 179*9999997 0 * 0 0 0 0 0 0 0
102*00 0 * 0 0 0 0 0 9 9 9 , 99 9 9 * • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 4 7 179*9999997 0 * 0 0 0 0 0 0 0
1 0 0 .0 0 0 * 0 0 0 0 0 9 9 9 , 999V* • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 8 7 179*9999997 0 * 0 0 0 0 0 0 0
100*00 0*00001 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 .1 6 0 1 1 6 7 1 7 9 , 9 9 1 4 2 0 * 0 * 0 0 0 0 0 0 0
110*0 0 * 00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 8 7 179*9999997 0 * 0 0 0 0 0 0 0
112*00 0 .0 0 0 0 0 9 9 9 ,9 9 9 9 4 • 6 3 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 8 7 179*9999997 0 * 0 0 0 0 0 0 0
110*00 0 * 00000 * 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 6 7 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
i w . o o 0 * 00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 6 7 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
120*00 0 * 00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 8 7 179*9999997 0 * 0 0 0 0 0 0 0
122*00 0 .0 0 0 0 0 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 16 ) 1 1 4 ? 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
120*00 0*00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 6 7 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
1 2 0 ,0 0 0 ,0 0 0 0 0 9 9 9 * 99994 • 9 9 9 * 9 9 9 9 9 9 9 0 . 1 6 )1 1 6 7 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
110*0 0 * 00000 9 9 9 * 99994 • 9 9 9 * 9 9 9 9 9 9 9 0 . 1 6 ) 118? 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
101*00 0*00002 9 9 9 * 99994 • 9 9 9 * 9 9 9 9 9 9 9 0 . 1 6 )1 1 6 7 1 7 9 *9 8 ) 90)2 0 * 0 0 0 0 0 0 0
100*00 0*00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 6 7 179*9999997 0 * 0 0 0 0 0 0 0
1 0 0 ,0 0 0*00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 .  1 6 )1 1 6 7 179*9999997 0 * 0 0 0 0 0 0 0
1 4 0 *0 - 0*00000 9 9 9 * 9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 0 9 0 . 1 6 )1 1 6 7 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
1« 2*00 0*00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 )1 1 6 7 l 7 9 .9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
140*00 0*00001 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 . 1 6 ) 1 1 6 ? 1 7 9 ,9 9 1 4 2 0 4 0 * 0 0 0 0 0 0 0
147*00 0*00002 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 0 9 0 * 1 6 )1 1 6 7 1 7 9 *9 6 ) 90)2 0 * 0 0 0 0 0 0 0
100*00 0*00002 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 * 1 6 )1 1 8 7 1 7 9 *9 6 6 9 1 6 ) 0 * 0 0 0 0 0 0 0
102*00 0*00000 9 9 9 * 99994 • 9 9 9 ,9 9 9 9 9 9 9 0 * 1 6 1 1 1 6 7 179*9999997 0 * 0 0 0 0 0 0 0
1 0 0 .0 0 0 ,0 0 0 0 2 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 * 1 6 )1 1 6 7 1 7 9 . 9 8 7 9 0 )7 0 * 0 0 0 0 0 0 0
1 0 7 .0 0 * 0 .0 0 0 0 0 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 * 1 6 ) 118? l 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
1 4 0 ,0 0 .0 0 0 0 2 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 * 1 6 3 1 1 6 ? 1 7 9 , 9 6 ) 90 )2 0 * 0 0 0 0 0 0 0
142*00 0 .0 0 0 0 0 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 9 0 * 1 6 ) 116? 1 7 9 ,9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
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170*0 0 .0 0 0 0 0 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 9 9 9 6 0 * 1 6 ) 1 1 8 ? 1 7 9 .9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
172*90 0 .0 0 0 0 2 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 0 9 9 9 0 * 1 6 ) 1 1 6 ? 1 7 9 . 9 6 6 9 1 6 ) 0 * 0 0 0 0 0 0 0
1 7 0 .0 0 0 .0 0 0 0 1 9 9 9 ,9 9 9 9 4 • 9 9 9 , * 0 * 9 9 9 9 0 , 1 6 ) 1 1 6 ? 179*9901240 0 * 0 0 0 0 0 0 0
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160*0 0 * 00000 9 9 9 ,9 9 9 9 4 • 9 9 9 ,9 9 9 0 9 9 9 0 * 1 6 )1 1 8 7 1 7 9 .9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
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a . 9 o 9 6 6 0 . 6 4 0 3 ? 1 1 9 .1 3 9 2 2 0 * 0 4 0 ) 6 1 ? 3 . 2 9 7 4 V U 1 2 * 9 )3 6 0 2 9 7 4 . 6 9 9 3 ) 9 9
3 . 0 0 9 3 3 6 . 1 3 4 6 7 4 6 1 . 6 6 4 7 7 0 . 0 4 2 9 4 3 6 2 .  1C )67  )Q 2 4 . 6 2 0 9 4 1 ? 6 1 . 0 ) 0 4 9 ) |
7 . 3 0 9 0 1 1 . 6 3 3 6 1 9 6 8 . 1 4 3 9 6 0 . 0 4 7 4 2 0 9 1 . 0 6 0 0 1 2 8 ) 6 * M ? I 6 3 9 9 0 . 2 1 0 1 ) 7 7

1 0 . 0 0 6 3 3 6 . 3 7 2 6 6 1 6 4 3 . 6 2 6 7 ) O.C34032O 0 . 6 0 ) 6 6 9 7 4 7 . 6 ) 4 4 6 0 9 4 1 . 8 7 9 1 ) 9 9
i a . 3 0 7 6 2 6 . 1 0 0 0 3 2 3 7 1 . 6 0 9 3 9 0 . 0 6 3 1 9 6 7 0 . 1 7 9 1 H 1 9 8 . 2 8 6  792 J 1 9 . 4 6 9 ) 4 7 6
1 3 . 0 0 6 6 7 6 . 6 0 3 1 3 312 3 .39431 0 . 0 7 3 3 1 4 0 0 . 2 9 6 6 1  VO 6 7 . 9 9 9 6 4 0 4 1 0 . 9 3 7 6 0 0 8
1 7 . 3 0 6 1 3 9 * 0 3 2 7 0 3 6 6 0 .9 * 6 9 7 0 . 0 9 0 9 3 9 6 0 . 1 6 9 ) 6 ) 6 7 0 .0 U 7 V 3 C 2 6 . 6 2 6 ) 7 0 9
2 0 . 0 0 3 4 4 0 . 4 0 2 6 0 4 3 3 9 . 3 0 6 7 7 0 . 1 1 0 7 6 3 1 0 . 1 4 6 6 6 6 4 8 4 . 9 4 9 7 6 7 7 2 3 . 4  7 3 U 7 8
2 2 . 3 0 4 7 9 3 . 2 0 4 3 6 3 2 0 4 . 7 9 3 3 0 0 . 1 ) 3 3 2 6 6 0 . 1 1 6 9 6 4 6 9 2 . 1 4  14)98 2 0 * 6 0 7 7 7 1 )
2 3 . 0 0 4 2 0 9 . 4 3 6 0 1 3 7 9 0 . 3 4 1 6 6 0 . 1 6 6 0 2 2 6 o . i o o  i i  )v 9 t * 0 U l ) * 9 18* 7 23062 7
2 7 . 3 0 3 664*11331 6 3 1 3 . 6 8 6 1 9 0 . 2 0 3 1 9 3 1 0 . 0 8 6 7 0 9 7 1 0 9 . 2 9 8 0 7 ) 4 16*6910 01 9
3 0 . 0 0 321 6 * 7 1 6 7 7 6 7 6 3 . 2 6 0 9 3 0 . 2 4 6 . 6 0 4 0 . 0 7 7 0 3 9 1 1 1 0 .8 9 4 9 8 3 3 1 9 * 3 1 1 6 7 ) 4
3 2 . 3 0 2 6 0 3 * 0 2 6 6 6 7196*97304 0 . 6 0 1 7 3 4 9 0 . 0 6 9 7 3 4 ? 1 1 6 .0 6 9 2 6 3 7 1 3 . 9 ) 4 9 7 0 0
3 3 . 0 0 2 4 3 6 * 0 0 3 6 6 7 3 6 1 .9 9 3 6 2 0 . 3 6 3 4 4 0 ) 0 . 0 6 4  I % 11 1 2 0 .8 2 3 7 4 4 7 1 7 . 7 2 1 2 1 9 9
3 7 . 3 0 2 116*46631 7 6 6 3 . 3 3 1 1 9 0 . 4 4 0 3 2 3 0 0 . 0 9 9 7 4 1 8 1 2 9 . 2 1 9 2 1 1 0 1 1 .6 4 0 7 2 2 4
4 0 . 0 0 1633* 4 3 0 7 ? 6 1 6 6 . 3 6 6 9 9 0 . 3 2 8 4 7 3 6 0 . 0  9 6 ?  3 ) 0 1 2 9 . 2 9 9 0 ) 0 ? 1 0 . 6 6 6 4 3 1 ?
4 2 * 3 0 1364 * ? 9 0 3 2 8 4 1 3 . 7 0 0 4 ? 0 . 6 3 0 9 7 2 1 0 . 0 9 3 )961 1 ) ) . 0 8 9 9 1 2 6 9 . 7 6 7 4 * 1 4
4 3 * 0 0 1 3 6 4 . 9 4 9 9 0 6 6 3 3 . 0 4 9 8 3 C • 7 4 9 9 1 7 8 0 . 0 9 1 0 7 2 4 1 1 6 . 6 ) 6 ) 1 3 1 6* 9 6 2 4 0 1 ?
4 7 * 3 0 1171*74137 6 6 2 6 . 2 3 6 ) 7 0 . 8 8 7 3 7 0 6 0 * 0 4 9 1 4 9 ? 1 3 9 . 9 6 3 0 0 9 ? B . 2417124
3 0 * 0 0 100 1 * 4 9 3 7 9 6 9 9 6 . 3 0 3 9 3 1 . 0 4 6 3 9 6 1 0 * 0 4 7 9 4 3 3 i 4 3 , 1019 4)2 7 . 3 9 9 4 3 7 6
3 2 * 3 0 6 3 1 * 4 6 0 3 6 9 146*33934 1 . 2 2 9 7 1 4 6 0 . 0 4 6 1 9 2 9 1 4 6 . 0 6 8  744*. 6* 9 )9 7 * 6 1
3 3 * 0 0 7 1 9 * ? 6 2 9 ? 928 0 * 7 3 6 6 6 1 . 4 4 1 4 1 0 9 0 . 0 4 3 0 9 0 1 1 4 8 . 6 8 6 7 2 9 1 6 * 3 1 9 9 ) 2 ?
3 7 * 3 0 6 0 ?* 6 6 6 0 7 9397*13261 1 . 6 6 6 3 4 3 0 0 . 0 4 4 0  70? 4 9 1 . 9 7 1 2 7 0 6 9 * 7 9 0 4 )0 1
6 0 * 0 0 3 0 0 * 3 2 9 4 3 9 4 9 9 . 4 7 0 2 6 1 . 9 7 1 7 0 3 6 0 . 0 4 3 2 3 0 4 1 9 4 . 1 4 4 1 4 9 ) 9 * 2 1 4 9 0 0 ?
6 2 * 3 0 4 1 0 * 7 6 0 7 2 9 3 6 9 . 2 3 6 9 3 2 . 3 0 3 8 4 3 6 0 . 0 4 2 3 4 3 0 1 9 6 . 6 1 1 4 9 0 9 4 . 7 0 4 0 7 ) 4
6 3 * 0 0 3 3 ?* ? 9 l9 t f 9667*70772 2 . 7 0 1 4 4 4 1 0 . 0  4 ) v 100 1 3 6 . 9 9 ) 7 9 1 8 4 . 2 1 9 6 ) 1 ?
6 7 * 3 0 2 6 4 * 0 4 3 1 3 9 7 3 3 . 9 3 4 6 7 3 . 1 7 6 3 ) 1 , 0 . 0 4 1 4 2 3 ? 1 6 1 . 2 9 6 6 4 6 9 3 . 7 4 6 0 9 8 3
7 0 * 0 0 2 0 3 * 1 0 7 6 2 9 7 9 4 . 6 9 1 7 4 3 . 7 3 6 2 0 6 ? 0 . 0 4 0 9 6 6 9 1 6 3 . 9 ) 2 0 4 4 7 3 . 2 9 ?  7720
72* 30 1 3 4 . 7 U 6 6 9 6 4 3 . 2 6 7 6 4 4 . 4 6 9 1 9 0 4 0 . 0 4 0 6 1 0 1 1 6 9 .7 0 9 7 1 9 1 2 . 0 9 ) 2 ) 3 1
7 3 * 0 0 1 1 2 . 2 1 3 6 4 9 8 6 7 . 7 6 3 7 2 3 . 4 4 0 6 8 7 7 0 . 0 4 0  H I ) 1 6 7 . 8 ) 6 2 6 8 0 ? . 4 2 9 ) 0 8 6
7 7 . 3 0 7 7 . 0 9 0 1 9 9 9 2 2 . 9 0 9 4 6 6 . 7 4 2 1 7 6 6 0 . 0 4 0 0 6 0 4 1 6 9 . 9 2 9 7 6 7 9 ? . 0 0 7 0 1 7 )
6 0 * 0 0 4 6 . 9 0 3 3 3 9 9 3 1 . 0 9 4 2 8 8 . 6 3 1 3 3 6 2 0 . 0 1 9 6 6 0 7 1 7 1 . 9 7 9 7 7 ) 0 1 . 9 9 6 9 4 1 3
6 2 * 3 0 2 7 . 3 2 2 3 9 9 9 7 2 . 6 7 7 4 9 1 1 . 7 7 1 6 0 4 8 0 . 0  )9 7 0 8 0 1 7 4 ,0 0 7 4 6 7 9 1 .1 9 2 1 7 * 1
6 3 * 0 0 1 2 . 0 6 4 4 1 9 9 6 7 . 0 1 3 4 2 1 7 . 9 1 3 2 3 3 3 0 . 0 ) 9 6 0 2 1 1 7 6 . 0 1 9 6 8 2 9 0 . 7 9 2 3 1 9 ?
6 7 * 3 0 3 . 0 1 2 2 9 9 9 9 6 . 9 6 7 6 2 3 6 . 1 4 2 9 2 8 3 0 . 0 ) 9 9 ) 8 8 1 7 6 . 0 1 1 0 ) 7 4 0 .  1994)14
0 0 * 0 0 * 0 0 0 0 0 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 6 1 7 9 . 9 9 1 4 2 0 4 0 * 0 0 0 0 0 0 0
9 2 * 3 0 0 * 0 0 0 0 9 9 9 9 9 .9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 8 179*9999 99 7 0 * 0 0 0 0 0 0 0
9 3 . 0 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 * 6 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
9 7 . 3 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 6 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0

1 0 0 . 0 0 * 0 0 0 0 0 9 9 9 9 .9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 * 0 ) 9 3 1 7 8 1 7 9 , 9 9 1 4 2 0 4 0 * 0 0 0 0 0 0 0
1 0 2 . 3 0 0 * 0 0 0 0 9  . 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 * 0 ) 9 3 1 7 6 1 7 9 . 9 9 9 9 9 9 ? 0 * 0 0 00000
1 0 3 . 0 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 * 0 3 9 3 1 7 8 1 7 9 .9 9 9 9 9 9 7 0 * 0 0 00000
1 0 7 * 3 0 0 . 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 * 0 ) 9 3 1 7 0 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
1 1 0 * 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 * 0 ) 9 3 1 7 6 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 00000
1 1 2 * 3 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 * 0 3 9 3 1 7 0 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
1 ) 3 * 0 0 0 .0 0 0 0 0 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 3 1 7 6 1 7 9 . 9 9 9 9 9 9 ? 0 * 0 000000
1 1 7 * 3 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 ♦9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1  78 1 ?9. ,9999997 0 * 0 000000
1 2 0 * 0 0 0 * 0 0 0 0 9 9 9 9 9 * 9 9 9 8 9 • 9 9 9 . 9 9 9 9 9 9 V 0 . 0 ) 9 3 1  78 1 7 9 . 9 9 9 9 9 9 7 0 * 0 000000
1 2 2 . 3 0 0 * 0 0 0 0 9 9 999*99932 • 9 9 9 . 9 9 9 9 9 9 V C. 0 ) 9 3 1  78 1 7 9 . 9 8 9 9 0 3 2 0 * 0 000000
1 2 3 . 0 0 0 * 0 0 0 0 0 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 3 1 7 6 1 7V.9 9 14204 0 * 0 0 0 0 0 0 0
1 2 7 . 3 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1  70 1 7 9 .9 9 9 9 9 9 7 0 * 0 0 00000
1 3 0 . 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 6 1 7 9 .9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0
1 3 2 . 3 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 8 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 00000
1 3 3 . 0 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 8 179*99 99 99 7 0*0000000
1 3 7 . 3 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 6 l 79*9999997 0 * 0 0 00000
1 4 0 . 0 0 * 0 0 0 0 9 999 9 * 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 3 1  70 179* 9999997 0 * 0 0 0 0 0 0 0
1 4 2 . 3 0 0 * 0 0 0 0 9 999 9 * 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 6 179* 9999997 0 * 0 0 00000
1 4 3 . 0 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 • 9 9 9 . 9 9 9 9 9 9 V 0 . 0 ) 9 3 1 7 0 1 79*9999997 0 * 0 0 00000
1 4 7 . 3 0 0 * 0 0 0 0 9 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 3 1 7 0 1 79*999 999 7 0 * 0 0 00000
1 3 0 . 0 0 * 0 0 0 0 0 9 999*99989 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 3 1 7 8 1 7 9 . 9 9 1 4 2 0 4 0 * 0 000000
1 3 2 . 3 0 0 .0 0 0 0 0 9 9 9 9 . 9 9 9 8 9 . • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 9 1 7 0 1 7 9 . 9 9 1 4 2 0 4 0 * 0 000000
1 3 3 . 0 0 0 .0 0 0 0 0 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 3 1 7 0 1 7 9 . 9 9 1 4 2 0 4 0*0000000
13 7*30 0 .0 0 0 0 0 9 9 9 9 . 9 9 9 8 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 9 1 7 8 1 7 9 . 9 9 1 4 2 0 4 0 * 0 000000
1 6 0 . 0 0 .0 0 0 0 2 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 3 1 7 8 179*9 90 12 40 0*0000000
6 2 . 3 0 0 . 0 0 0 0 ? 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 ) 9 9 1 7 8 1 7 9 .9 9 0 1 2 4 0 0 * 0 0 00000
6 3 . 0 0 0 . 0 0 0 0 4 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 9 1 7 8 1 7 9 . 9 6 6 9 ) 9 3 . 0*0000000

1 6 7 . 3 0 0 . 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 * 0 3 9 9 1 7 8 1 7 9 . 9 9 9 9 9 9 7 0*0000000
1 7 0 . 0 0 .0 0 0 0 2 9 9 9 9 . 9 9 9 8 9 • 9 9 9 . 9 9 9 9 9 9 V 0 . 0 3 9 9 1 7 8 1 7 9 . 9 9 0 1 2 4 0 0 * 0 0 00000
1 7 2 . 3 0 0 . 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 9 1 7 8 1 7 9 .9 0 9 9 9 9 7 0 * 0 0 00000
17 3*00 0 .0 0 0 0 2 9 9 9 9 . 9 9 9 6 9 • 9 9 9 . 9 9 9 9 9 9 V 0 . 0 3 9 9 1 7 8 1 7 9 . 9 9 0 1 2 4 0 0*0000000
17 7*30 0 . 0 0 0 0 7 9 9 9 9 . 9 9 9 3 ? • 9 9 9 ,9 9 9 9 9 9 9 0 . 0 3 9 9 1 7 6 1 7 9 . 9 8 6 9 1 0 9 0*0000000
160 *0 0 . 0 0 0 0 9 9 9 9 9 . 9 9 9 6 9 • 9 9 9 .9 9 9 9 9 9 9 0 . 0 3 9 9 1 7 8 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 00000



TMCVA CNfftOV 1

5 .0 0 0 0 0  

CN666V 2

1 .0 0 6 1 4 5 0  

J  o r  THtTA

2 * 0 1 4 7 4 0 0  

J  0 6  PHI

1 . 0 0 6 1 4 ) 0  

OMCGA

2 . 0 ) 4 7 4 0 0

PHI

0 . 0 5 .0 0 0 0 0 0 .0 0 0 0 4 0 , 4 4 ) 1 7 0 0  • 0 9 9 .9 9 9 9 9 9 9 0 . 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0
2 . 3 0 4 . 9 9 5 2 5 0 .0 0 4 6 1 0 . 4 4 ) 4 6 9 0 3 . 1 4 2 6 1 1 ) 3 .7 5 3 1 1 7 2 6 4 .9 3 0 4 6 1 ?
5 .0 0 4 . 9 6 0 6 4 o . o  i r f 0 ,4 4 4 4 4 7 * 5 .6 1 5 6 6 2 0 7 . 3 0 6 ) 7 0 2 8 6 .0 6 2 0 3 1 6
7 . 0 0 4 . 9 5 7 2 2 0 .0 4 2 6 0 0 .4 4 6 0 5 0 5 2 .4 9 1 0 2 9 1 1 1 . 2 3 6 0 4 ) 0 6 4 . 7 ) 6 4 ) 1 )

1 0 . 0 0 4 . 9 2 4 2 2 0 . 0  7361 0 .4 4 6 5 0 6 5 1 .6 9 6 4 7 6 5 1 5 . 0 0 2 2 5 6 ) 6 2 .4 2 4 9 6 ) 5
1 2 . 5 0 4 . 6 6 2 1 4 0 .1 1 7 9 1 0 .4 5 1 2 2 7 5 1 .6 2 6 6 2 9 2 . 1 6 . 7 ) 9 2 0 5 6 6 0 . 5 6 4 ) 1 7 )
1 5 . 0 0 4 . 6 5 1 2 4 0 . 1 6 6 7 9 0 .4 5 4 6 2 6 5 1 .2 6 1 0 0 7 9 2 2 .4 6 7 0 4 6 2 7 6 . 7 ) ) ) 7 0 1
1 7 . 5 0 4 . 7 7 1 6 4 0 . 2 2 6 1 7 0 .4 5 6 1 2 6 9 1 . 1 0 8 9 1 0 2 6 . 1 6 ) 6 9 1 ) 7 6 .6 9 6 4 0 3 0
2 0 . 0 0 4 . 7 0 4 2 9 0 .2 9 5 7 5 0 . 4 6 4 1 5 U 0 .9 6 9 1 1 1 9 2 9 .6 6 7 6 6 2 1 7 5 . 0 ) 4 7 ) 9 9
2 2 . 5 0 4 . 6 2 9 0 0 0 . 5 7 1 0 4 0 .4 6 9 9 2 2 9 0 .6 6 5 4 2 4 0 ) ) . 6 7 7 0 4 6 6 7 5 .1 9 2 2 9 3 6
2 5 . 0 0 4 . 5 4 6 4 4 0 . 4 3 ) 5 9 0 , 4 7 6 4 7 4 ) 0 .7 6 2 9 5 5 9 ) 7 .1 4 9 4 9 6 1 7 1 .5 6 1 0 2 6 9
2 7 . 5 0 4 . 4 5 7 0 7 0 . 5 4 2 9 6 0 . 4 6 ) 6 4 1 1 0 .7 1 5 6 1 5 0 4 0 . 9 0 ) 2 4 0 4 6 9 . 3 > ) ) ! 6 6
5 0 . 0 0 4 . 5 6 1 4 5 0 . 6 ) 6 5 9 0 . 4 9 2 0 6 ) 4 0 .6 5 9 6 7 7 1 4 4 .5 3 6 2 6 9 1 6 7 .7 1 7 2 0 5 7
5 2 . 5 0 4 .2 6 0 1 1 0 . 7 ) 9 9 2 0 .5 0 1 1 6 6 1 0 . 6 1 5 0 4 9 ? 4 6 .1 4 6 5 4 6 1 6 3 . 9 1 ) 2 1 1 9
5 5 . 0 0 4 . 1 5 5 6 5 0 . 6 4 6 ) 9 0 . 5 1 1 2 5 6 ) 0 . 6 7 ) 1 6 2 7 3 1 . 7 ) 1 9 9 5 9 6 4 , : ? 0 4 2 4 )
5 7 . 5 0 4 . 0 4 2 6 5 0 . 9 ) 7 4 0 0 . 5 2 2 5 ) 6 6 0 . 5 ) 6 8 9 9 6 5 5 .2 9 0 6 1 9 1 6 2 .5 4 0 1 6 1 )
4 0 . 0 0 5 .9 2 7 7 0 1 . 0 7 2 ) 2 0 . 5 ) 4 4 6 6 1 0 .3 0 9 1 6 1 9 3 6 . 8 1 9 9 6 ) 2 6 0 .5 7 4 9 4 1 7
4 2 . 5 0 5 .6 0 9 4 6 1 .1 9 0 3 3 0 .5 4 7 7 6 6 0 0 . 4 6 ) 2 2 7 2 * 2 . ) ! 6 2 2 4 6 5 6 .6 7 5 9 4 6 7
4 5 . 0 0 5 .6 6 6 6 0 1 .5 1 1 4 1 0 . 5 6 2 2 6 1 ) 0 .4 6 0 5 9 4 6 6 6 . 7 6 ) 0 6 4 1 5 7 . 0 9 ) 0 3 ) 0
4 7 . 5 0 5 .5 6 5 6 0 1 . 4 5 4 ) 3 0 . 5 7 6 0 4 4 ) 0 .4 4 0 1 9 9 9 6 9 . 2 1 2 ) 0 2 9 3 3 .3 7 7 8 1 4 )
5 0 . 0 0 5 . 4 4 1 5 5 1 .5 3 6 7 0 0 .5 9 5 2 0 5 6 0 .4 2 2 2 5 5 6 7 2 . 6 0 ) 7 ) 1 6 5 1 .6 8 1 6 1 0 6
5 2 . 5 0 5 . 5 1 6 1 5 1 . 6 6 ) 6 7 0 . 6 1 ) 6 4 1 * 0 .4 0 6 2 5 6 6 7 5 .9 5 3 1 4 2 3 5 2 .0 0 6 0 2 3 *
5 5 . 0 0 5 . 1 9 0 7 5 1 .6 0 9 2 6 0 . 6 ) 4 0 5 6 7 0 .5 9 1 6 6 9 7 7 9 .2 6 4 ) 3 6 3 3 0 .3 5 1 3 ) 6 4
5 7 , 5 0 5 . 0 6 5 6 6 1 . 9 ) 4 1 6 0 . 6 6 5 9 6 ) 4 0 .5 7 6 9 6 6 6 6 2 . 3 2 9 1 ) 9 2 4 6 .7 1 6 7 6 3 5
6 0 , 0 0 2 . 9 4 1 * 5 2 . 0 5 6 5 6 0 .6 7 9 6 6 6 9 0 . 5 4 7 ) 5 7 8 8 3 .7 4 7 4 1 0 7 4 7 .1 0 9 6 4 ) 6
6 2 . 5 0 2 . 6 1 6 5 9 2 . 1 6 U 2 0 .7 0 5 2 9 6 ? 0 .5 6 6 6 4 4 6 6 6 .9 1 7 0 6 3 4 4 3 .5 2 4 6 5 * 7
6 5 . 0 0 2 . 6 9 7 5 7 2 .5 0 2 4 3 0 .7 6 2 9 9 7 5 0 . 5 4 7 ) 2 2 2 9 2 . 0 ) 6 0 8 5 2 4 3 .9 6 5 1 5 0 6
6 7 . 5 0 2 .5 7 6 6 2 2 .4 2 1 1 8 0 . 7 6 2 9 0 ) 9 0 . 5 ) 8 6 6 2 9 9 3 . 1 0 2 3 ) 8 8 4 2 . 4 ) 7 2 6 6 )
7 0 . 0 0 2 .4 6 2 7 2 2 . 5 ) 7 5 0 0 ,7 9 5 1 6 0  6 0 . 5 ) 0 6 2 7 5 9 6 .1 1 4 5 9 9 7 4 0 . 9 7 6 1 ) 3 7
7 2 . 5 0 2 . 5 4 9 6 5 2 .6 3 0 1 6 0 .6 2 9 9 1 6 6 0 . 5 2 ) 6 7 6 7 1 0 1 .0 7 0 6 6 6 0 1 9 .4 4 6 3 6 6 6
7 5 . 0 0 2 . 2 5 9 6 4 2 .7 6 0 1 4 0 , 6 6 7 5 ) 4 4 0 .3 1 7 1 6 2 0 1 0 3 .9 6 6 6 9 2 2 ) 7 ,9 9 9 5 p 3 7
7 7 . 5 0 2 . 1 5 5 6 2 2 .6 6 6 3 9 0 .9 0 7 5 6 4 6 0 .3 1 1 2 1 5 6 1 0 6 .8 0 6 1 7 4 4 1 6 .3 7 9 9 6 T6
6 0 , 0 0 2 . 0 5 1 1 8 2 .9 6 6 6 3 0 , 9 5 0 7 6 6 ) 0 .3 0 5 7 6 6 6 1 0 9 . 3 8 7 7 0 ) 7 1 5 .1 9 0 6 6 3 7
6 2 . 5 0 1 .9 5 2 6 9 5 .0 6 7 2 9 0 .9 9 7 1 0 1 7 0 .5 0 0 6 2 6 0 1 1 2 1 3 0 4 9 7 0 6 1 ) . 8 1 7 7 7 6 )
6 5 , 0 0 1 .6 5 6 2 9 5 .1 6 1 6 9 1 .0 4 6 7 1 6 4 0 .2 9 6 2 6 9 6 1 1 4 .9 6 0 6 7 4 2 1 2 .5 0 3 7 1 3 0
6 7 . 5 0 1 .7 4 0 0 5 5 .2 3 1 9 3 1 .0 9 9 7 5 6 7 0 . 2 9 2 1 ) 8 6 1 1 7 . 3 5 ) 7 3 ) ) 1 1 .2 0 6 ) 6 0 3
9 0 . 0 0 1 .6 6 2 0 4 5 . 5 ) 7 9 7 1 .1 6 6 3 6 6 7 0 .2 6 6 5 4 0 2 1 2 0 . 0 6 ) 6 0 1 4 2 9 .9 4 ) 6 7 6 1
9 2 . 5 0 1 . 5 6 0 2 6 5 .4 1 9 7 4 1 ,2 1 6 6 3 9 9 0 .2 6 4 6 6 2 5 1 2 2 .5 3 0 7 7 4 4 7 8 .7 1 0 6 7 5 7
9 5 . 0 0 1 .5 0 2 7 0 3 . 4 9 7 ) 0 1 . 2 6 0 7 0 ) 8 0 . 2 6 1 6 7 7 ) 1 2 4 ,9 3 4 7 6 2 4 7 7 .5 0 9 0 0 0 9
9 7 . 5 0 1 .4 2 9 5 1 5 .5 7 0 6 9 1 ,5 4 6 6 2 7 6 0 .2 7 6 7 5 9 5 1 2 7 .2 9 6 1 9 0 7 7 6 . 3 ) 6  7 0 4 )

1 0 0 . 0 0 1 ,5 6 0 0 5 5 . 6 ) 9 9 6 1 .4 2 0 4 6 6 2 0 .2 7 6 0 6 6 0 1 2 9 .3 7 3 3 9 9 0 2 5 . 1 9 9 ) 6 2 4
1 0 2 . 5 0 1 . 2 9 4 7 5 3 .7 0 5 2 3 1 .4 9 6 2 4 1 7 0 . 2 7 ) 6 ) 6 ) 1 * 5 1 .7 9 ) 6 ) 4 ) 2 4 .0 9 0 6 6 2 0
1 0 5 . 0 0 1 .2 3 5 3 9 5 .7 6 6 6 0 1 .5 7 5 9 )7 1 0 . 2 7 1 ) 9 1 3 1 ) 3 .9 3 1 9 7 4 7 2 3 .0 1 2 1 3 2 2
1 0 7 . 5 0 1 .1 7 5 7 9 3 .6 2 4 2 0 1 . 6 5 9 6 0 ) 6 0 . 2 6 9 ) 3 ) 6 1 ) 6 . 0 5 1 1 0 7 ? 2 1 .9 6 2 9 6 8 0
1 1 0 . 0 0 1 .1 2 1 6 3 3 .6 7 8 1 6 1 ,7 4 6 6 4 7 3 0 .2 6 7 4 4 7 * 1 ) 6 .0 9 2 7 8 6 1 2 0 .9 4 2 5 0 4 0
1 1 2 , 5 0 1 , 0 7 1 3 6 5 .9 2 6 6 2 1 .6 )7 6 2 5 1 0 .2 6 5 7 1 8 8 1 4 0 .0 7 6 3 4 0 9 1 9 .9 3 0 1 2 9 1
1 1 5 . 0 0 1 . 0 2 4 2 3 5 .9 7 5 7 4 1 .9 ) 2 2 4 9 4 0 . 2 6 4 1 ) 4 3 U 2 . 0 1 0 0 6 9 0 1 6 .9 6 4 7 7 9 )
1 1 7 . 5 0 0 . 9 6 0 5 0 4 .0 1 9 7 0 2 .0 2 9 6 7 4 3 O f 2 6 26621 1 4 5 .6 6 9 2 6 7 0 1 6 .0 4 5 6 0 4 6
1 2 0 . 0 0 0 . 9 3 9 4 0 4 . J 6 0 6 0 2 . 1 ) 0 4 1 9 7 0 . 2 6 1 ) 5 1 5 1 4 3 .7 1 6 0 1 9 3 1 7 .1 )1 6 4 7 1
1 2 2 . 5 0 0 . 9 0 1 5 7 « .0 9 6 6 3 2 . 2 ) 5 5 ) 6 0 0 . 2 6 0 1 ) 2 5 1 4 7 .4 9 6 3 6 4 1 1 6 . 2 4 1 9 ) 4 )
1 2 5 .0 0 0 . 8 6 6 0 6 4 .1 3 5 9 2 2 . 5 ) 6 6 2 ) 5 0 .2 5 9 0 1 5 9 1 4 9 .2 ) 7 4 * 7 1 1 5 .3 7 3 2 8 9 3
1 2 7 . 5 0 0 , 6 3 5 5 7 4 . 1 6 6 6 3 2 .4 4 3 8 3 8 1 0 .2 5 7 9 9 5 6 1 5 0 .9 2 2 3 6 1 6 1 4 .5 )0 7 6 4 1
1 5 0 . 0 0 0 . 8 0 5 1 0 4 . 1 9 6 6 7 2 .3 5 4 0 8 3 7 0 .2 5 7 0 5 8 5 1 5 2 . 3 7 0 ) 1 1 0 1 3 .7 0 7 7 4 6 )
1 5 2 , 5 0 0 , 7 7 3 1 5 4 . 2 2 4 6 5 2 . 6 6 ) 0 1 4 7 0 . 2 5 6 2 0 ) 4 1 3 4 .1 7 6 4 9 6 5 1 2 . 9 0 ) 5 7 ) 0
1 5 5 . 0 0 0 . 7 4 9 3 4 4 . 2 3 0 6 3 2 .7 7 2 0 5 9 7 0 . 2 5 5 4 2 2 ) 1 3 3 . 7 4 9 1 2 7 ) 1 2 .1 1 6 6 7 6 9
1 5 7 . 5 0 0 . 7 2 3 6 0 4 .2 7 4 4 0 2 . 6 6 0 6 9 ) 4 0 . 2 5 4 7 0 9 ) 1 ) 7 . 2 6 4 4 2 0 0 1 1 . 3 ) 1 3 9 ) 4
1 4 0 .0 0 0 , 7 0 5 7 9 4 . 2 9 6 1 9 2 .9 6 7 9 5 6 6 0 .2 5 4 0 6 0 1 1 5 6 .7 8 6 5 6 5 1 1 0 .6 0 0 7 3 7 2
1 4 2 . 5 0 0 . 6 6 5 6 2 4 . 3 1 6 1 6 3 ,0 9 3 4 6 7 6 0 .2 5 3 4 6 9 6 1 6 0 .2 3 7 7 4 1 6 9 .6 6 3 3 8 1 0
1 4 5 . 0 0 0 . 6 6 5 3 8 4 .3 3 4 4 1 3 .1 9 6 4 9 9 4 0 . 2 6 2 9 3 ) 6 1 6 1 .7 0 0 1 0 7 2 9 .1 4 4 7 7 1 0
1 4 7 . 5 0 0 , 6 4 6 9 6 4 .3 5 0 9 9 3 .2 9 6 2 8 3 2 0 .2 5 2 4 4 9 1 1 6 3 . 1 1 ) 7 8 6 ) 6 . 4 ) 7 ) 4 6 5
1 5 0 . 0 0 0 , 6 3 5 9 3 4 . 5 6 6 0 4 3 .5 9 2 1 4 0 8 0 .2 6 2 0 1 2 1 1 6 4 .3 0 6 6 7 6 7 7 .7 4 2 1 6 3 3
1 5 2 . 5 0 0 . 6 2 0 3 5 4 .3 7 9 6 4 3 , 4 6 ) 3 6 2 3 0 .2 6 1 6 1 9 6 1 6 5 .6 7 5 4 4 6 1 7 .0 5 6 2 3 ) 6
1 5 5 . 0 0 0 . 6 0 6 1 9 4 .3 9 1 7 6 3 .5 6 9 3 1 6 6 0 .2 6 1 2 6 9 6 1 6 7 .2 2 3 5 0 9 4 6 .3 6 4 6 2 7 6
1 5 7 . 5 0 0 . 5 9 7 3 6 4 .4 0 2 6 2 3 .6 4 9 5 0 5 6 0 . 2 6 0 9 5 9 6 1 6 8 .5 3 3 0 5 6 1 3 .7 2 0 2 1 1 9
1 6 0 . 0 0 0 . 5 6 7 6 2 4 . 4 1 2 1 6 3 .7 2 2 7 2 6 3 0 .2 3 0 6 6 7 2 1 6 9 .6 6 6 0 5 1 5 5 .0 6 4 0 7 4 9
1 6 2 . 5 0 0 . 5 7 9 5 2 4 . 4 2 0 4 7 3 .7 8 6 9 9 2 0 0 .2 6 0 4 3 0 8 1 7 1 . 1 6 4 4 ) 4 4 u .4 1 5 2 4 6 1

6 5 . 0 0 0 . 5 7 2 4 1 4 . 4 2 7 5 6 3 .8 4 7 5 6 7 5 0 ,2 5 0 2 4 6 9 1 7 2 .4 3 0 0 9 1 7 3 .7 7 2 7 9 1 9
1 6 7 . 5 0 0 . 5 6 6 4 6 4 . 4 ) 3 3 4 3 .6 9 7 9 6 4 0 0 . 2 6 0 0 6 0 ) 1 7 3 .7 2 4 0 6 7 4 5 .1 ) 5 7 3 9 7
1 7 0 . 0 0 0 . 5 6 1 6 3 4 . 4 3 6 ) 5 3 . 9 ) 9 6 0 6 6 0 .2 4 9 9 4 3 7 1 7 4 . 9 9 0 6 3 0 ) 2 .5 0 3 2 7 7 2
1 7 2 . 5 0 0 . 5 5 7 8 9 4 .4 4 2 0 7 3 .9 7 2 7 0 9 1 0 . 2 4 9 6 ) 6 3 1 7 6 .2 4 9 2 6 1 9 1>6742906
1 7 5 . 0 0 0 . 5 5 3 2 5 4 .4 4 4 7 5 3 .9 9 6 4 0 4C 0 .2 4 9 7 6 3 6 1 7 7 .3 0 2 3 0 1 6 1 .2 4 6 0 2 8 2
1 7 1 . 5 0 0 . 5 5 5 6 6 4 . 4 4 6 ) 2 4 .0 1 0 7 1 9 3 0 ,2 4 9 7 1 6 9 1 7 6 .7 3 7 0 7 9 6 0 .6 2 3 5 3 6 6
1 8 0 . 0 0 0 . 5 5 3 1 ) 4 .4 4 6 6 4 4 .0 1 6 4 6 9 5 0 .2 4 9 7 0 4 1 1 7 9 .9 9 9 9 9 9 7 0 .0 9 0 0 0 0 0



THIT k INC80Y 1

1 0 . 0 0 0 0 0  

CNCSGf l

1 . 0 0 8 1 4 5 0  

J  Q f  TMfTA

2 . 0 1 4 7 4 0 0  

J 07 PM|

t . 0 0 8 1 4 5 0  

0*1 G A

2 . 0 1 4 ? « 0 G

Phi

0* 0 0 6 * 9 9 9 9 9 0 . 0 0 0 0 4 0 . 4 4 2 1 2 6 2  • 9 9 9 . 9 9 9 9 9 9 9 0 . 0 0 0 0 0 0 0 1 7 9 . 9 9 9 9 9 9 7
2 . 5 0 9 . 9 9 0 4 2 0 . 0 0 9 6 1 0 * 4 4 2 4 4 6 6 1 . 3 2 6 2 2 6 7 3 . 7 ) 9 ) 2 4 1 6 3 . 6 9 7 1 3 7 0
$ • 0 0 9 * 9 6 1 7 6 0 * 0 1 6 * 6 0 * 4 4 ) 4 0 9 6 3 .4 9 7 4 0 2 1 7 . 3 1 7 2 1 0 1 6 5 . 9 2 0 0 1 0 1
7 . 5 0 9 * 9 1 4 2 0 0 . 0 6 5 6 ) 0 * 4 4 5 0 2 0 2 2 * 4 9 2 4 6 6 0 U . 2 7  12236 6 4 . 2 3 2 6 7 6 0

10*00 9 . 6 4 6 0 ) 0 * 1 5 1 9 9 0 * 4 4 7 2 6 6 7 1 * 9 0 ) 9 7 1 7 1 3 . 0 1 9 7 ) 1 0 6 2 . 4 4 ) 6 7 ) )
12*50 9 . 7 6 ) 6 5 0 . 2 ) 6 3 7 0 * 4 5 0 2 2 1 0 1 * 3 ) 1 9 6 ) 0 1 6 . 7 6 0 9 2 1 8 6 0 * 3 6 6 ) 6 6 *
15*00 9 . 6 6 1 6 1 0 * 3 ) 6 4 0 0 * 4 5 ) 6 ) 8 6 1 * 2 6 2 4 6 6 ) 2 7 * 4 9 2 6 7 ) 7 1 8 * 7 ) 3 8 3 0  3
17*5 0 9 * 54251 0 * 4 5 7 5 0 0 * 4 5 6 1 5 8 5 1 * 1 0 ) 2 3 1 7 2 6 * 2 1 3 7 1 4 9 76*87 42 971
2 0 * 0 0 9 * 4 0 7 0 9 0 * 5 9 2 9 2 0 * 4 6 ) 2 0 ) 6 0 * 9 6 9 2 2 5 6 2 9 * 9 2 1 ) 4 4 3 7 3 * 0 2 0 6 0 5 0
22*50 9 * 2 5 6 1 6 0 * 7 4 ) 6 ) 0 * 4 6 9 0 0 0 6 0 * 6 6 3 3 3 0 4 3 ) * 6 1 4 4 2 9 6 7 3 * 1 7 ) 4 7 3 ?
2 5 * 0 0 9 . 0 9 0 6 7 0 * 9 0 9 ) 4 0*47 53611 0 * 7 8 2 5 6 ?6 3 7 * 2 9 0 4 0 6 6 7 1 • 3 ) 2 9 4 3 )
2 7 * 5 0 6 . 9 1 1 5 7 1 . 0 6 6 4 5 0 * 4 6 2 9 7 9 9 0 * 1 1 ) 2 ) 6 7 4 0 * 9 4 7 4 9 ) 0 6 9 . 5 0 2 6 0 4 7
>0*00 6 . 7 1 9 9 ) 1 * 2 6 0 0 9 0 * 4 9 1 2 ) 7 4 0 . 6 5 9 ) 1 9 9 4 4 . 5 9 ) 6 6 7 6 6 7 . 6 6 4 3 ) 8 6
5 2 . 5 0 6 * 5 1 6 6 6 1 * 4 6 ) 1 5 0 * 3 0 0 ) 9 6 6 0 * 6 1 26661 4 6 * 1 9 6 6 7 9 8 6 ) . 8  7666 7)
5 5*00 6 . 5 0 ) 6 2 1 * 6 9 6 5 0 u . 3 1 0 3 1 ) 6 0 * 3 7 2 7 9 2 9 3 1 . 7 8 3 : 5 1 4 6 4 . 0 6 0 7 4 4 6
57*5 0 6 . 0 6 1 1 4 1 * 9 1 6 9 0 0 * 5 2 1 6 3 6 6 0 * 3 ) 6 5 2 6 7 3 3 * 3 4 6 0 6 6 4 6 2 . 2 9 S 7 ?  3 3
4 0 * 0 0 7 . 6 6 0 9 ) 2 * 1 4 9 0 8 0 * 5 ) 3 8 3 4 6 0 * 3 0 6 6 2 9 9 5 6 * 8 7 7 7 9 2 ? 6 0 « ) ) 2 ) 4 9 6
4 2 . 5 0 7 . 6 1 4 1 6 2 * 1 6 5 6 6 0 * 3 4 71700 0*46 26731 6 2 * 3 7 6 0 ) 9 ) ) 8 . 7 8 1 1 5 3 9
4 5 . 0 0 7 . 5 7 2 0 7 2 * 6 2 7 9 7 0 . 3 6 1 7 1 6 6 0*46 00477 6 5 * 6 4 4 6 9 ) 7 3 7 . 0 4 6 6 1 7 6
4 7 . 5 0 7 . 1 2 6 9 2 2 * 6 7 4 1 0 0 . 5 7 7 3 6 1 7 0 . 4 ) 9 6 6 6 7 6 9 * 2 7 ) 4 6 6 7 ) ) . 3  3 0 7 ) ? 5
5 0 * 0 0  > 6 . 6 7 6 9 6 3 * 1 2 ) 0 6 0 * 5 9 4 7 6 7 1 0 . 4 2 1 9 2 6 6 7 2 . 6 6 8 1 9 9 3 ) ) . 6 ) 3 8 1 0 6
52*50 6 . 6 2 6 ) 6 S* 5 7 ) 6 6 0 * 6 1 ) 4 9 1 2 0 * 4 0 3 9 1 ) 9 7 6 * 9 * 9 6 H ) 3 1 * 9 ) 6 6 1 4 9
55* 00 6 . 5 7 5 ) 6 5 * 6 2 4 6 7 0 . 6 ) 3 7 7 6 4 0 . 3 9 1 3 6 7 9 7 9 * 1 1 0 7 0 4 0 3 0 * 3 0 1 4 6 9 6
57*50 6 . 1 2 5 0 ) 5 . 6 7 5 0 1 0 * 6 5 5 7 5 ) 7 0 . 3 7 6 6 7 0 ? 6 2 • 5 9 6 1 1 2 6 • 8 * 6 6 6 4 0 6 6
• 0 * 0 0 6 . 6 7 6 4 6 4 . 1 2 ) 5 6 0 * 6 7 9 5 4 1 3 0 . 3 6 7 0 4 4 ? 6 5 * 6 1 4 7 6 6 1 * 7 , 0 5 9 0 6 4 *
62*50 6 . 6 ) 0 6 5 4 . 5 6 9 ) 9 0 * 7 0 5 2 6 6 0 0 . 3 3 6 5 ) 4 1 6 6 * 9 9 4 ) 9 ) 0 4 ) . 4 7 1 6 6 5 )
6 5 * 0 0 6 « ) 8 6 6 5 4 . 6 1 1 4 6 0 . 7 ) 3 0 6 0 ) 0 . 3 4 7 0 1 6 6 9 2 .  1 0 3 ) 7 8 9 * 1 . 9 1 4 6 ) 9 6
6 7 * 5 0 6 . 1 5 1 0 1 4 * 6 4 9 0 7 0 . 7 6 ) 0 6 6 0 0 . 3 ) 6 ) 7 7 ) 9 5 * 1 6 9 6 0 ) 1 * 2 * 1 8 1 ) 1 4 ?
7 0 . 0 0 4 . 9 1 6 6 2 5 * 0 6 1 2 2 0 . 7 9 5 4 2 6 4 0 . 3 ) 0 3 7 4 7 9 6 . 1 8 1 4 5 2 ? * 0 * 6 7 5 9 0 8 0
72*5 0 4 . 6 9 2 6 5 5 * 5 0 7 ) 6 0 * 6 ) 0 2 9 6 2 0 . 3 ?  3)764 1 0 1 * 1 1 6 8 ) 7 2 3 9 * 3 9 6 5 1 0 *
7 5 . 0 0 4 . 4 7 ) 1 ) 5 * 5 2 6 9 2 0 * 6 6 7 6 2 9 6 0 . 3 1 6 6 6 1 ? 1 0 4 * 0 3 4 4 ) 6 4 ! 1 7 , 9 5 0 0 7 8 0
77*50 4 . 2 6 0 7 6 5 * 7 ) 9 2 9 0 * 9 0 6 1 6 5 3 0 . 3 1 0 9 1 7 0 1 0 6 * 6 7 2 6 0 6 ? - 6 * ) ) 1 2 9 8 ?
6 0 * 0 0 4 . 0 5 5 9 7 5 * 9 4 4 0 7 0 * 9 3 1 3 2 1 6 0 . 3 0 5 4 6 9 ? 1 0 9 . 6 5 0 8 1 ) 0 3 5 # 1 4 2 8 ) 6 1
82*50 5 . 6 5 9 1 0 6 * 1 4 0 9 2 0 * 9 9 7 9 9 3 3 0 . 3 0 0 3 2 9 ? 1 1 2 . 3 6 7 4 3 2 6 ) ) *  7 8 51912
•  5*00 5 . 6 7 0 4 1 6 * 3 2 9 6 4 1 * 0 4 7 7 3 9 3 0 * 2 9 5 9 9 ) 1 1 1 5 . 0 2 1 8 7 7 0 1 2 * 4 ) 6 4 9 ) 1
6 7 . 5 0 5 . 4 9 0 0 8 ,  6 * 5 0 9 9 4 1 * 1 0 0 9 3 6 7 0 . 2 9 1 6 4 ) 6 1 1 7 . 6 1 3 ) 6 0 1 3 1 * 1 6 3 4 0 6 *
9 0 . 0 0 5 . 3 1 8 1 9 6 * 6 6 ) 8 3 1 * 1 3 7 7 2 7 6 0 * 2 8 6 0 4 ) 8 1 7 0 . 1 4 2 2 1 0 3 2 9 * 8 9 9 6 1 4 3
9 2 . 5 0 5 . 1 5 4 7 9 6 * 6 4 5 2 6 1 * 2 1 6 1 6 6 ) 0 * 7 6 4 ) 6 6 ? 1 2 2 . 6 0 7 6 7 0 7 2 8 . 6 6 7 7 4 7 6
9 5*00 2 . 9 9 9 6 2 7 * 0 0 0 2 ) 1 * 2 6 2 4 ) 6 3 0 * 2 6 1 3 6 ) 4 1 2 5 . 0 1 0 0 9 9 ) 2 7 * 4 6 7 3 4 6 ?
97*50 2 . 8 5 ) 2 1 7 « 14682 1 * 1 3 0 3 ) 7 6 0*27 64661 1 2 7 . 3 4 9 8 7 9 6 ? 6 * ? 9 8 ) ? 3 9

100*00 2 . 7 1 4 6 1 7 . 2 8 5 2 7 1 * 4 * 2 6 0 ) 9 0 * 2 7 5 7 9 ) 0 1 2 9 . 6 2 7 6 1 5 ? ? ) * 1 6 0 2 9 ) 9
102*50 2 . 5 6 4 4 ) 7 . 4 1 5 6 0 1 * 4 9 6 3 9 ) 4 0 * 2 7 ) 3 4 3 ) 1 ) 1 . 9 4 4 1 4 8 0 2 4 . 0 ) 7 6 7 6 1
105*00 2 . 4 6 1 8 5 7 . 5 ) 6 2 0 1 * 3 7 6 ) 1 6 9 0 * 2 7 1 0 9 6 ) 1 ) 4 . 0 0 0 ) 0 6 ) 2 2 . 9 7 5 ) 4 7 6
10 7*50 2 . 3 4 6 6 1 7 . 6 5 ) 2 4 1 * 6 6 2 ) 2 4  4 0*76 90410 1 ) 6 . 0 9 7 9 ) 7 8 2 1 . 9 2 7 7 0 1 3
110*00 2 . 2 ) 9 0 4 7 . 7 6 1 0 1 1 * 7 4 9 9 1 3 6 0 * 2 6 71550 1 ) 8 . 1 ) 7 6 ) 4 6 2 0 * 9 0 6 6 0 2 0
11 2*50 2 . 1 ) 6 2 6 7 . 6 6 1 7 8 1 * 6 4 1 1 ) 0 ) C* 2654265 1 4 0 . 1 2 1 6 4 ) 7 1 9 . 9 1 7 ) ? 0  5
11 5*00 2 . 0 4 4 1 6 7 . 9 5 5 6 6 1 * 9 1 ) 6 4 1 9 0 * 2 6 ) 6 4 2 1 1 4 2 . 0 ) 1 6 1 6 ) 1 6 . 9 5 3 ) 1 2 2
11 7*50 1 . 9 5 6 4 ) 8 . 0 4 ) 6 1 2 * 0 3 ) 7 4 6 ) 0 * 2 6 2 ) 9 0 1 1 4 3 . 9 2 9 0 ) 0 7 1 6 . 0 1 5 6 9 8 7
120*0 0 1 . 6 7 4 7 6 6 * 1 2 5 2 7 2 * 1 3 4 ) 7 2 8 0*26 10596 1 4 5 * 7 5 6 0 2 4 9 1 7 * 1 0 ) 1 0 2 6
122*5 0 1 . 7 9 6 6 4 8 * 2 0 1 1 9 2 * 2 3 7 9 7 7 6 0 . 2 5 9 8 4 0 5 1 4 7 . 3 ) 4 6 3 4 9 1 6 * 2 1 4 6 6 7 3
12 5*00 1 . 7 2 6 ) 7 6 * 2 7 1 6 7 2 * ) 4 ) ) 6 ) 3 0*25 87741 1 4 9 . 2 6 6 9 5 6 2 1 ) • 3 4 9 ) 5 0  9
127*50 1 * 6 6 ) 0 7 6 * 3 ) 6 9 8 2 * 4 5 0 6 7 6 4 0*25 77020 1 5 0 * 9 3 5 1 4 6 0 1 4 * 5 0 6 1 2 5 8
1 ) 0 * 0 0 1 * 6 0 2 6 ) 6 . 3 9 7 4 0 2 . 3 5 9 4 2 6 7 0 * 2 5 67666 1 5 2 * 6 0 1 ) 6 7 4 1 3 * 6 9 ) 8 6 9 0
1 ) 2 * 5 0 1*54 660 6 . 4 5 ) 2 4 2 * 6 6 6 6 7 1 7 0 . 2 5 ) 9 1 1 7 1 5 4 . 2 0 7 8 7 7 8 1 2 * 8 8 1 4 6 7 0
1 ) 5 * 0 0 1* 4 9 5 )1 6 * 5 0 4 7 ) 2 * 7 7 6 0 2 1 9 0 * 2 5 5 1 ) 0 6 1 5 5 . 7 7 6 8 3 6 0 1 2 * 0 9 7 6 1 6 0
1 ) 7 . 5 0 1*44 792 8 . 5 5 2 1 1 2 * 6 6 6 6 5 5 2 0 * 2 ) 4 4 ) 7 8 1 5 7 . 3 1 0 4 6 ) 5 1 1 * 3 ) 1 8 4 1 7
1 4 0 . 0 0 1 * 4 0 4 ) 9 6 . 5 9 5 6 6 2 * 9 9 4 ) 3 2 4 0 * 2 5 ) 7 6 6 ) 1 5 6 . 8 1 0 9 6 9 4 1 0 * ) 8 2 3 7 7 4
1 4 2 . 5 0 1 * ) 6 4 ) 2 6 . 6 ) 5 5 2 3 * 1 0 0 ) 6 4 4 0 * 2 5 ) 1 7 7 9 1 6 0 * 2 8 0 5 2 9 4 9 * 6 4 6 4 1 4 6
145*00 1*32811 6 . 6 7 1 9 2 3 * 2 0 3 6 6 0 3 0 * 2 5 2 6 4 2 ? 1 6 1 * 7 2 1 2 6 9 ? 9 . 1 2 6 6 ) 0 7
147*50 1 * 29497 8 . 7 0 5 0 7 ) •  3 0 ) 7 2 6 4 0 * 2 5 2 1 5 7 4 1 6 ) • 1 3 5 3 8 3 3 8 . 4 2 2 5 8 ) 1
150*00 1 * 2 6 4 9 ) 8 . 7 ) 5 1 0 3 * 3 996562 0 * 2 517204 1 6 4 . 5 2 4 9 0 1 7 7 * 7 2 8 6 1 3 6
152*50 1 * 2 ) 7 6 ) 8 . 7 6 2 2 2 3 * 4 9 1 ) 5 1 2 0 * 2 513262 1 6 5 * 6 9 1 9 0 4 4 7 * 0 4 6 8 7 ) 7
15 5*00 1 * 2 1 ) 5 4 6 . 7 6 6 5 1 3 . 3 7 7 ) 3 6 5 0 * 2 5 0 9 7 6 ? 1 6 7 . 2 ) 6 4 2 9 2 6 * 3 7 3 ) 7 7 6
157*50 1*19 194 6 . 6 0 6 1 1 3 . 6 5 7 7 4 6 9 0 . 2 5 0 6 6 6 0 1 6 8 . 5 6 6 4 4 4 8 5 * 7 1 0 1 2 9 5
160*00 1*17 290 8 . 6 2 7 1 5 3 . 7 ) 1 ) 7 1 6 0 . 2 5 0 3 9 ) 6 1 6 9 . 8 7 7 9 2 4 0 5 * 0 ) 5 1 4 ) 9

6 2 * 5 0 1 * 1 5 6 ) ) 6 * 6 4 ) 7 3 3 . 7 9 7 6 1 5 6 0 . 2 5 0 1 5 9 ? 1 7 1 . 1 7 4 7 8 7 0 4 . 4 0 7 4 ) 6 7
,  . 65* 00 1*14 214 8 * 6 5 7 9 2 3 . 6 5 6 5 5 3 9 0 . 2 4 9 9 5 7 ) 1 7 2 . 4 5 6 9 4 6 7 3 . 7 6 6 1 2 6 5

167*50 . 1 * 13025 8 * 6 6 9 6 1 3 . 9 0 7 1 0 6 0 0 . 2 4 9 7 6 6 7 1 7 ) . 7 3 2 2 5 4 7 3 * 1 ) 0 2 1 4 1
170*00 1*12 062 8 * 6 7 9 4 2 3 . 9 4 9 0 5 4 ) 0 . 2 4 9 6 5 2 1 1 7 4 . 9 9 6 5 4 7 4 2 * 4 9 6 6 0 0 5
172*50 1 * 1 1 ) 1 7 6 * 6 8 6 6 7 3 . 9 6 2 0 5 8 9 0 . 2 4 9 ) 4 6 7 1 7 6 . 2 5 3 6 9 1 3 1 * 6 7 0 9 6 6 0
175*00 1*107 66 6 . 8 9 2 1 6 4 . 0 0 5 6 3 0 0 0 . 2 4 9 4 7 2 0 1 7 7 . 5 0 5 4 1 8 7 1 * 2 4 5 6 2 1 ?
177*50 1*104 72 6 . 6 9 5 ) 2 4 . 0 2 0 1 7 3 2 0 . 2 4 9 4 2 7 ) 1 7 6 . 7 5 3 5 1 0 1 0 * 6 2 2 4 3 9 1
160*00 1 * 1 0 ) 6 7 6 . 6 9 6 3 7 4 . Q 2 4 9 6 2 6 0 . 2 4 9 4 1 2 4 1 7 9 . 9 9 9 9 9 9 7 0 * 0 0 0 0 0 0 0



THETA ENERGY 1

2 0 .0 0 0 0 0  

ENERGY 2

1 * 0 0 6 1 * 5 0  

J  OR THETA

2 .0 1 4 7 4 0 0  

J  07 PH|

1*0061450

OMEGA

8 * 8 1 6 9 8 8 8

PHI

0 * 0 2 0 .0 0 0 0 1 0 * 0 0 0 0 4 0 . 4 * 0 0 * 8 2  *999,99991*99 0 .0 0 0 0 0 0 0 1 7 9 * 9 9 9 9 9 9 7
2 . 5 0 1 9 .9 6 0 7 6 0 .0 1 9 2 6 0 . 4 * 0  3716 5 .* 5 0 2 8 5 6 3 * 7 6 6 )9 7 ) 6 7 * 5 7 2 8 4 6 4
5 . 0 0 1 9 .9 2 3 1 4 0 .0 7 6 8 9 0 . 4 * 1 3 * 3 5 3 .6 6 3 * 6 7 5 1 . 5 ) 4 8 9 0 0 8 6 * 0 7 4 6 4 3 1
7 .5 0 1 9 .6 2 7 5 2 0 .1 7 2 5 2 0 . 4 * 2 9 6 8 9 2 .5 2 ) 1 2 9 7 1 1 .2 9 7 6 4 6 9 0 4 .2 8 7 3 1 7 2

1 0 .0 0 1 9 .6 9 4 4 9 0 .3 0 5 5 5 0 . 4 * 5 2 6 6 2 1 . 9 0 7 5 9 ) 8 1 5 .0 5 4 7 7 0 6 6 2 * 4 9 * 7 6 4 2
1 2 .5 0 1 9 .5 2 4 8 6 0 .4 7 5 1 6 0 . 4 * 6 2 1 7 3 1 . 5 ) 1 5 ) 6 ) 16*6043603 6 0 * 3 6 ? 7 4 ) 6
1 5 .0 0 1 9 .3 1 9 7 7 0 .6 8 0 2 8 0 . 4 5 1 6 * 7 7 1 .2 8 0 8 6 9 2 22*54*5660 7 8 * 6 9 4 9 9 4 0
1 7 .5 0 1 9 .0 6 0 4 0 0 .9 1 9 6 2 0 * 4 5 6 2 2 6 * 1 .1 0 1 9 4 ) 7 2 6 * 2 7 )4 0 3 6 7 6 * 6 9 0 2 6 )1
2 0 .0 0 1 8 .6 0 6 2 6 1 .1 9 1 7 6 0 * 4 6 1 ) 1 6 5 0 .9 6 7 9 1 7 * 29*9869501 7 4 * 9 6 8 6 6 7 0
2 2 .5 0 1 8 .5 0 5 0 6 1*49496 0 . 4 6 7 1 * 4 6 0 . 8 6 4 2 0 VS 3 3 * 6 8 9 2 )5 2 7 ) • 1 1 6 7 ) 5 0
2 5 .0 0 1 6 .1 7 2 5 9 1*62744 0 * 4 7 ) 6 0 2 4 0 . 7 8 1 5 4 * ) 3 7 .3 7 2 2 7 4 7 7 1 * 2 7 1 4 6 7 )
2 7 .5 0 1 7 .6 1 2 6 6 2 .1 8 7 1 9 0 * 4 6 ) 2 6 6 0 0 .7 1 4 2 7  U * 1 . 0 ) 6 0 4 6 5 6 9 .4 3 5 7 1 4 9
1 0 .0 0 1 7 .4 2 6 0 1 2 * 57202 0 * 4 6 9 5 9 2 6 0 .6 5 6 6 0 0 9 * 4 * 6 7 8 5 1 )6 6 7 * 6 1 2 3 )6 2
3 2 .5 0 1 7 .0 2 0 3 1 2 * 9 7 9 7 5 0 * 4 9 6 6 3 0 5 0 .6 1 1 7 7 6 0 4 6*2976042 0 5 . 7 9 9 4 0 ) 2
3 5 .0 0 1 6 .5 9 2 1 0 3 * 4 0 7 9 ) 0 * 5 0 9 0 2 9 1 0 .5 7 1 9 7 0 2 51*6912126 6 4 * 0 0 0 5 7 0 9
37 .5 C 1 6 .1 4 5 6 2 3 * 65422 0 * 5 2 0 2 * 4 1 0 . 5 ) 7 7 4 1 ) 55* 4 5 7 2 1 2 4  . 6 2 * 2 1 4 9 8 7 0
4 0 . 0 0 1 5 .6 6 3 9 5 4 * 3 1 6 0 8 0 * 5 3 2 5 3 7 6 0 . 5 0 6 0 6 ) 9 5 8 .9 9 ) 4 5 0 9 6 0 * 4 * 4 6 9 6 1
4 2 . 5 0 1 5 .2 0 9 0 ) 4 * 7 9 1 0 2 0* 5 * 5 9 7 7 4 0 .4 6 2 1 ) 3 1 6 2 .4 9 7 7 7 0 6 5 6 * 6 9 0 4 5 5 9
4 5 . 0 0 1 4 .7 2 3 5 6 5*27646 0 * 5 6 0 6 3 6 1 0 . 4 5 9 1 ) 2 ) 65*9679625 3 6 * 9 9 ) 7 4 ) 9
4 7 . 5 0 1 4 .2 ) 0 1 1 5 * 76995 0 * 5 7 6 6 0 1 1 0 . 4 ) 9 1 6 ) 6 6 9 * 4 0 1 8 )1 6 5 5 * 2 ) 5 1 ) 0 0
5 0 .0 0 1 3 .7 ) 1 1 2 6*26892 0 * 5 9 ) 9 5 4 8 0 * 4 2 1 2 4 1 ) 72*7971721 3 3* 3 ) 6 ) 6 2 0
5 2 .5 0 1 7 .2 2 9 0 ) 0 .7 7 1 0 1 0 * 6 1 2 7 9 6 ? 0 .4 0 5 2 4 1 * 7 6 .1 5 1 7 8 1 9 3 1 * 8 5 8 0 1 )9
5 5 .0 0 1 2 .7 2 6 1 9 7*27585 0 * 6 3 ) 2 2 5 6 0 .3 9 0 9 0 5 2 7 9 .* 6 ) 4 7 3 9 5 0 * 2 0 1 )5 0 8
5 7 .5 0 1 2 .2 2 4 6 7 7*77517 0 * 6 5 5 ) 5 7 8 0 .3 7 8 0 1 8 0 8 2 . 7 ) 0 0 9 * ) 4 6 * 5 6 7 3 2 9 0
6 0 .0 0 1 1 .7 2 7 2 0 6 * 2 7 2 8 7 0 . 6 7 9 ) 1 0 2 0 .3 6 6 9 9 6 0 8 5 .9 4 9 5 1 7 1 4 6 * 9 5 7 ) 9 1 3
6 2 .5 0 1 1 .2 3 5 1 9 6 .7 6 4 8 6 0 * 7 0 5 2 0 9 6 0 . 3 5 5 8 9 6 ) 8 9 .1 1 9 6 6 ) 2 4 3 * 3 7 2 1 5 9 0
6 5 . 0 0 1 0 .7 5 0 7 3 9 . 2 4 9 ) 4 0 * 7 ) 3 1 9 0 0 0 . 3 4 6 3 8 3 ) 9 2 , 2 ) 8 6 0 1 ) * 3 * 0 1 2 7 4 7 7
6 7 .5 0 1 0 .2 7 3 5 1 9 .7 2 4 5 4 0 * 7 6 3 ) 9 2 ) 0 .3 3 7 7 5 0 2 9 5 .3 0 * 3 6 9 9 4 2 . 2 8 0 1 6 7 )
7 0 .0 0 9 .0 1 1 1 0 1 0 .1 8 8 9 7 0 * 7 9 5 9 6 ) 4 0 .3 2 9 9 0 1 8 9 6 .3 1 5 1 9 6 9 4 0 * 7 7 5 1 5 1 9
7 2 .5 0 9 .3 5 6 8 6 1 0 .6 4 1 1 8 0 * 6 ) 1 0 5 5 9 0 .3 2 2 7 5 7 7 1 0 1 .2 6 9 4 1 6 5 3 9 * 2 9 8 7 0 6 1
7 5 .0 0 6 .9 2 0 0 0 1 1 .0 8 0 0 6 0 * 8 6 6 6 2 6 1 0 .3 1 6 2 4 5 7 1 0 4 .1 6 5 5 0 9 ) 3 7 * 8 9 1 3 8 6 5
7 7 .5 0 8 .4 9 5 6 5 1 1 .5 0 4 5 2 0 * 9 0 9 4 3 2 9 0 .  3 1 03046 1 0 7 .0 0 2 1 2 4 2 '6 * 4 1 ) 9 9 5 1
6 0 . 0 0 6 . 0 6 6 ) 3 1 1 .9 1 ) 7 4 0 * 9 5 3 0 3 6 0 0 .  3 0 48790 1 0 9 .7 7 8 0 0 0 1 35* 0 4 7 0 4 0 1
6 2 .5 0 7 .6 9 ) 0 3 1 2 .3 0 7 0 2 0 * 9 9 9 7 9 2 6 0 .2 9 9 9 2 1 1 1 1 2 .4 9 2 4 0 8 6 3 1 * 6 9 1 0 8 1 8
6 5 . 0 0 7 .3 1 6 1 5 1 2 .6 8 )9 1 1 * 0 4 9 8 5 6 4 0 . 2 9 5 3 6 7 ) 1 1 5 .1 4 4 )4 2 2 3 2 * 3 6 6 1 9 1 1
6 7 . 5 0 6 .9 5 6 0 2 1 3 .0 4 4 0 ) 1 * 1 0 3 ) 7 3 ) 0 . 2 9 1 2 ) 9 * 1 1 7 .7 ) 3 ) 4 * 4 3 1 * 0 7 )2 7 6 7
9 0 . 0 0 6 . 6 1 2 6 ) 1 3 .3 6 7 2 4 1 * 1 6 0 4 7 6 7 0 .2 8 7 * 4 2 7 1 2 0 .2 5 9 0 9 8 7 7 9 * 6 1 1 8 2 6 7
9 2 .5 0 6 .2 8 6 6 3 1 3 .7 1 3 4 ) 1 * 2 2 1 2 9 )2 0 . 2 6 ) 9 6 6 5 1 2 2 .7 2 1 5 )7 9 2 8 * 5 8 2 1 9 7 6
9 5 . 0 0 5 . 9 7 7 ) 3 1 4 .0 2 2 7 4 1 * 2 8 5 9 1 9 ) 0 .2 8 0 7 8 2 8 1 2 5 .1 2 0 8 1 8 6 2 7 * 3 8 4 0 9 0 6
9 7 . 5 0 5 .6 8 4 7 5 1 4 .3 1 5 ) 2 1 * 3 5 4 4 ) 7 6 0 .2 7 7 8 6 6 3 1 2 7 .4 5  7 3*66 2 6 * 2 1 7 4 9 6 4

1 0 0 .0 0 5 .4 0 6 6 0 1 4 .5 9 1 4 8 1 * 4 2 6 9 0 0 ) 0 .2 7 5 1 9 4 0 1 2 9 .7 ) 1 7 4 8 ) 2 5 * 0 6 1 9 4 8 9
1 0 2 .5 0 5 .1 4 8 4 8 1 4 .6 5 1 5 8 1 * 6 0 3 ) 3 0 ? 0 .2 7 2 7 * 5 2 1 ) 1 .9 4 4 6 6 8 7 2 1 * 9 7 7 1 1 9 1
1 0 5 .0 0 4 .9 0 3 9 6 1 5 .0 9 6 1 0 1 * 6 8 3 7 1 * 4 0 .2 7 0 5 0 1 0 1 3 4 .0 9 7 7 6 9 9 2 2 * 9 0 2 4 0 1 0
1 0 7 .5 0 4 .6 7 4 5 2 1 5 .3 2 5 5 5 1 * 6 6 8 0 0 0 ? 0 .2 6 8 4 * 4 0 1 3 6 .1 9 1 7 0 3 * 2 1 * 6 5 7 1 9 )1
1 1 0 .0 0 4 .4 5 9 6 1 1 5 .5 4 0 4 6 1 * 7 5 6 0 9 1 9 0 .2 6 6 5 5 6 5 1 3 8 .2 2 8 1 0 )5 2 0 * 6 4 0 7 6 9 9
1 1 2 .5 0 4 .2 5 6 6 4 15*74144 1 * 6 4 7 0 4 8 5 0 .2 6 4 8 3 0 3 1 4 0 .2 0 8 5 5 3 5 1 9 * 6 5 2 3 0 7 5
1 1 5 .0 0 4 .0 7 1 0 2 15*92904 1 * 9 4 3 0 7 8 6 0 . 2 6 ) 2 4 6 4 1 4 2 .1 )4 7 8 9 4 1 6 * 6 9 0  9851
1 1 7 .5 0 3 .8 9 6 1 1 1 6 * 1 0 )9 5 2 * 0 4 1 5 4 2 6 0 .2 6 1 7 9 4 7 1 4 4 .0 0 6 6 6 6 ) 1 7 * 9 5 5 6 1 6 9
1 2 0 .0 0 3 . 7 3 3 ) 0 16*26678 2 * 1 4 2 9 4 3 6 0 .2 6 0 4 6 4 * 1 4 5 .8 )2 1 4 0 0 1 7 * 0 4 5 6 4 0 2
1 2 2 .5 0 3 .5 8 1 9 8 16*41610 2 * 2 4 6 9 3 6 6 0 .2 5 9 2 * 5 6 1 4 7 .6 0 7 2 4 4 6 1 6 * 1 6 0 0 6 1 2
1 2 5 .0 0 3 .4 4 1 5 3 16*55054 2 * 3 5 3 1 2 2 5 0 .2 5 8 1 2 9 * 1 4 9 .3 )6 0 6 8 4 1 5 * 2 9 7 ) 7 ) 4
1 2 7 .5 0 3 .3 1 1 3 7 16*66670 2 * * 6 1 0 4 9 5 0 * 2 5 7 1 0 7 5 1 5 1 .0 2 0 0 2 8 6 1 4 * 4 3 6 7 )3 0
1 3 0 .0 0 3 .1 9 0 9 3 16*60914 2 * 5 7 0 2 1 7 0 0 * 2 5 6 1 7 2 3 1 5 2 .6 6 3 6 4 4 4 1 3 * 8 )7 0 4 2 4
1 3 2 .5 0 3 .0 7 9 6 7 16*92042 2 * 6 8 0 0 8 1 3 0 .2 5 5 3 1 7 5 1 5 4 .2 6 6 7 4 8 6 1 2 * 6 )7 1 6 1 6
1 3 5 .0 0 2 .9 7 7 0 6 17*02301 2 * 7 9 0 0 5 3 7 0 .2 5 4 5 3 6 5 1 5 5 . 8 3 2 ) 5 0 ) 1 2 * 0 5 6 0 6 )5
1 3 7 .5 0 2 . 6 6 2 6 ) 17*11745 2 * 8 9 9 5 0 9 6 0 * 2 5 3 8 2 ) 9 1 5 7 .3 6 2 6 6 2 ) 1 1 * 2 9 2 9 6 9 7
1 4 0 .0 0 2 .7 9 5 9 2 1 7 .2 0 4 1 4 3 * 0 0 7 7 9 3 4 0 . 2 5 ) 1 7 4 7 1 5 8 .6 5 9 6 8 2 3 1 0 * 6 4 5 6 1 6 0
1 4 2 .5 0 2 .7 1 6 4 8 1 7 ,2 8 3 5 9 3 * 1 1 * 2 ) 1 ) 0 . 2 5 2 5 8 4 ) 1 6 0 .3 2 6 1 8 2 6 9 * 6 1 4 0 7 8 7
1 4 5 .0 0 2 .6 4 3 9 4 1 7 .3 5 6 1 ) 3 * 2 1 8 1 1 8 5 0 .2 5 2 0 4 6 6 1 6 1 .7 6 3 7 )1 4 9 * 0 9 6 9 2 1 6
1 4 7 .5 0 2 .5 7 7 9 2 1 7 .4 2 2 1 4 3 * 3 1 8 7 5 5 9 0 .2 5 1 5 6 3 9 1 6 3 .1 7 4 6 )6 7 8 * 5 9 3 0 9 9 4
1 5 0 .0 0 2 .5 1 8 0 7 1 7 .4 8 2 0 0 3 * * 1 5 * )0 7 0 * 2 5 1 1 2 7 0 1 6 * . 5 6 10109 7 * 7 0 1 4 4 9 6
1 5 2 .5 0 2 .4 6 4 1 0 17*53598 3 .5 0 7 * 5 1 2 0 .2 5 0 7 3 4 9 1 6 5 .9 2 4 8 9 3 6 7 .0 ? 1 0 6 7 1
1 5 5 .0 0 2 .4 1 5 7 2 17*56434 3 .5 9 * 1 2 5 4 0 .2 5 0  3849 1 6 7 .2 6 8 3 2 0 9 6 . 3 5 0  9011
1 5 7 .5 0 2 .3 7 2 6 8 17*62740 3 * 6 7 4 7 9 4 9 0 .2 5 0 0 7 4 7 1 6 8 . 5 9 ) 2 7 6 ) 5 * 6 6 9 9 9 4 4
1 6 0 .0 0 2 . 3 ) 4 7 5 17*66533 3 * 7 4 8 8 ) 9 9 0 .2 4 9 8 0 2 4 1 6 9 .9 0 1 7 1 3 7 5 * 0 )7 2 9 5 3
'6 2 . 5 0 2 .3 0 1 7 5 1 7 * 6 9 8 )3 3 * 8 1 5 6 6 4 9 0 .2 4 9 5 6 6 0 1 7 1 .1 9 5 5 4 8 0 4 .9 9 1 8 4 1 ?

j&.OO 2 .2 7 3 4 8 1 7 .7 2 6 5 7 3 * 8 7 4 7 3 9 4 0 .2 4 9 3 6 4 ? 1 7 2 .4 7 6 7 1 6 3 3 * 7 5 2 7 6 9 9
1 6 7 .5 0 2 .2 4 9 8 1 17*75026 3 * 9 2 5 5 8 3 3 0 .2 4 9 1 9 5 5 1 7 3 .7 4 7 0 2 1 7 3*1101011
1 7 0 .0 0 2.23U 61 1 7 .7 6 9 4 5 3 * 9 6 7 7 7 1 2 0 * 2 4 9 0 5 9 0 1 7 5 .0 0 0 3 5 6 6 2 * 4 6 9 9 7 )6
1 7 2 .5 0 2 .2 1 5 7 9 17*78427 4 .0 0 0 9 6 1 6 0 * 2 4 8 9 5 3 7 1 7 6 .2 6 2 5 0 5 4 1 * 8 6 4 )1 8 6
1 7 5 .0 0 2 .2 0 5 2 5 17*79482 4 . 0 2 4 8 6 7 6 0 * 2 4 6 6 7 8 9 1 7 7 .5 1 1 3 )4 4 1 * 2 4 1 )6 5 7
1 7 7 .5 0 2 .1 9 8 9 5 1 7 .8 0 1 1 1 4 . 0 3 9 2 9 2 9 0 * 2 4 8 0 3 * 2 1 7 8 .7 5 6 5 1 6 4 0 * 6 2 0 2 ) 5 4
1 8 0 .0 * 2 .1 9 6 8 5 1 7 .8 0 ) 2 0 4 .0 4 4 1 1 6 5 0 * 2 4 8 8 1 9 4 1 7 9 .9 9 9 9 9 9 7 0 .0 0 0 0 0 0 0



5 0 * 0 0 0 9 0 1 * 0 0 6 1 4 9 0 2 * 0 1 * 7 * 0 0 1 * 0 0 6 1 4 6 0 2 * 0 1 4 9 4 9 0

T M t T A 1 CNCSOY 2 j  Q t  T H fT A J  0 6 0 > * 6 « • H f

0 * 0 4 9 * 9 9 9 9 5 0 * 0 0 0 0 4 0 * 4 5 ) 9 4 1 V 4 9 9 9 * 9 9 9 9 9 9 6 0 * 0 0 0 0 0 0 0 0*0000000
2 * 5  0 4 9 , 9 5 1 0 7 0 * 0 4 9 9 1 0 * 4 5 4 2 7 4 1 9 , 2 9 6 4  761 ) , 7 9 4 7 9 2 1 6 7 * 9 ) 2 0 6 1 6
5 * 0 0 4 9 , 6 0 4 7 7 0 * 1 9 5 7 1 0 * 4 ) 5 2 7 2 1 3 , 7  9 * 6 0 6 0 >. 9 6 7 9 9 1 1 6 6 * 1 9 6 0 7 0 4
7 . 5 0 4 9 *  5 6 1 9 ? w . 4 ) 9 0 2 0 * 4 ) 6 v 4 U 2 * 5 2 * 6 7 7 9 1 1 • ) ? 6  ) 4 ) 7 • 4 , 2 9 0 6 4 ) 9

1 0 * 0 0 4 9 * 2 2 4 2 6 0 * 7 7 9 7 2 0 * 4 ) 9 2 6 9 ? 1 * 9 0 5 6 9 2 5 1 9 * 1 9 9 0 9 6 9 •  2 ,  14 7 70*1
1 2 * 5 0 4 6 * 7 9 1 9 1 1 * 2 0 6 1 ) 0 * 4 4 2 1 2 9 7 1 * 5 2 7 ) 6 0 6 1 6 * 9 1 ) 6 4 * 6 6 0 * 4 7 7 9 6 0 ?
1 5 . 0 0 4 6 . 7 7 1 3 V 1 * 7 2 9 6 0 0 * 4 4 6 0 7 6 7 U 2  7 6 7 4  12 2 2 * 6 9 6 9 4 4 1 7 6 * 9 6 7 9 7 4 6
1 7 , 5 0 4 7 * 6 6 6 1 0 2 , 1 ) 5 6 7 0 * 4 9 0 9 5 0 0 1 * 0 9 6 1 0 6 6 1 6 4 4 5 ) 1 5 0 7 7 0 * 6 0 6 0 ) 9 0
2 0 . 0 0 4 6 * 9 7 6 1 9 1 * 0 2 5 5 9 0 * 4 5 5 7 . 1 6 0 . 9 6 4 * 9 1 6 1 0 * 1 6 9 6 4 2 1 1 7 4 4 6 1 6 6 0 4 1
2 2 * 5 0 4 6 * 2 0 7 9 9 1 * 7 0 1 9 7 0 * 4 6 1 7 7 1 ? 0 * 6 6 0 * 8 6 % ) 1 * 9 1 l V ? 4 § 7 2 * 9 4 9 0 9 4 1
2 5 * 0 0 4 5 * 1 6 5 6 9 4 , 6 ) 4 0 7 0 * 4 6 6 5 7 6 6 0 *  7 7 6 5 6  72 1 7 * 6 1 9 9 ) 1 4 7 1 * 0 6 6 4 | t O
2 7 * 5 0 4 4 , 4 5 5 2 5 5 * 5 4 4 7 2 0 * 4 7 6 2 2 9 2 0 * 7 1 1 6 2 6 6 4 1 , 2 9 6 1 9 9 9 6 0 * 1 ) 6 1 0 0 0
5 0 * 0 0 4 1 , 4 » 1 5 9 . 6 * 5 1 6 ) 6 0 * 4 6 4 7 6 4 0 0 * 6 6 5 6 6 6 * 4 4 , 6 6 6 6 7 6 6 6 7 4 ) 0 9 0 ) 7 )
1 2 * 5 0 4 2 * 4 5 0 7 4 7 * 5 4 9 2 3 0 * 4 9 4 2 2 6 5 0 * 6 0 v  50 ) 6 4 1 , 9 9 7 1 6 6 7 6 9 4 ) 9 * 2 ) 1 !
1 5 * 0 0 4 1 , 1 6 6 7 6 6 * 6 ) 1 2 0 0 * 5 0 4 6 7 ) 6 0 * 6 6 9 6 9 6 2 9 2 * 2 0 6 6 6 1 % 6 »4 7 0 7 6 2 0 1
> ? » 5 0 4 0 * 2 4 1 9 0 9 * 7 5 6 0 6 0 * 9 1 6 1 5 5 6 0 * 4 ) 6 * 9 2 6 9 % , 7 6 7%6)% 6 1 4  4 6 6 0 * 0 *
4 0 * 0 0 1 9 * 0 7 6 6 4 1 0 * 9 2 ) 4 1 0 * 5 2 6 7 1 ? ) 0 * 5 9 5 6 6 1 6 9 6 * 6 ) 7 1 7 2 1 6 0 4 1 0 9 7 7 0 0
4 2 * 5 0 1 7 * 6 7 9 1 0 1 2 * 1 2 0 6 ? 0 * 5 4 2 4 6 6 9 0 , *  7 0 0 0 6 9 4 2 *6 9 )4 0 1 9 9644229604
4 5 * 0 0 1 6 * 6 5 6 0 1 1 ) . 1 4 ) 9 1 0 * 5 5 7 4 7 9 6 0 * 4 6 7 2 ) 6 9 6 6 * 1 1 4 0  m 9 6 4 6 7 7 0 0 U
4 1 * 5 0 1 5 * 4 1 9 7 4 1 4 , 5 1 6 2 ) 0 * 9 7 ) 7 9 6 4 0 * 4 « ? U 5 9 6 9 * 7 7 6 9 4 2 9 9 * 4 0 9 2 6 0 9 1
5 0 * 0 0 1 4 , 1 5 9 5 2 1 5 , 6 4 1 4 2 0 , 5 9 1 9 ) 1 9 0 * 4 1 9 2 9 1 2 1 1 * 1 7 6 9 4 6 0 9 ) 4 7 4 6 0 1 6 *
5 2 * 5 0 1 2 , 6 9 6 5 0 1 7 , 1 0 ) 4 4 0 * 6 1 0 7 7 7 6 0 * 4 0 ) 2 6 5 2 7 6 * 9 * 0 ? 9 6 % 6 1 * 9 6 9 0 9 ) )
5 5 * 0 0 1 1 , 6 1 9 6 0 1 6 * 1 6 6 ) 5 0 * 6 ) 1 6 4 0 1 0 *  3 6 6 V 6 6 0 7 9 , 8 9  7 / 6 2 2 * 9 * 9 0 4 7 0 9 7
5 7 * 5 0 1 0 * 1 7 5 4 6 1 9 * 6 2 4 4 6 0 * 6 5 4 2 ) 1 9 0* ) 760961 6 1 , 1 2 7  1 ) 4 0 * 6 * 2 6 6 1 6 9 3
6 0 * 0 0 2 9 * 1 2 7 5 2 2 0 * 6 7 ? 4 ) 0 * 6 7 6 6 7 ) * 0 *  ) 6 4 * 9 7 e 9 6 • ) * 8 1 V % 4 * 6 * 6 9 6 7 ? 7 «
6 2 * 5 0 2 7 , 6 9 4 7 1 2 2 * 1 0 5 2 0 O.TOOOOJI 0* 3 5 4 0  141 • 9 * 9 1 9 6 1 4 7 * 9 * 0  7 0 0 ) 0 4
6 5 * 0 o 2 6 * 6 6 1 7 5 2 5* 5191V 0 * 7 ) 1 6 2 6 4 0 *  >44 9 1 f 6 9 2 * M « M 6 1 4 l , 9 | l i o t )
6 7 * 5 0 2 5 * 4 9 2 6 4 2 4 * 5 0 7 1 2 0 * 7 6 4 4 1 6 4 0 * ) ) 5 6 9 6 2 9% • 702 7444 * 1 * 0 6 0 ) 1 0 7
7 0 * 0 0 2 4 , 1 1 1 8 0 2 5 * 6 6 6 1 4 0 * 7 9 7 6 1 2 0 0 * )2 6 v 6 2 ? 6 6 * 1 1  1 0 9 6 4 * 0 * 4 7 7 ) 6  >*
7 2 * 5 0 2 1 * 2 0 2 0 1 2 6 * 7 9 7 9 1 0 « 6 ))3 6 ? S 0 * 1 2 0 9 2 6 4 1 0 1 * 6 6 1 7 0 0 6 ' v , 0 0  1 6 1 *0
7 5 * 0 0 2 2 * 1 0 6 4 2 2 7 , 6 9 5 5 2 0 * 6 7 1 6 4 2 6 0*  3 ) 4 4 2 5 6 1 04  * %% 1? 7 1 1 1 7 *  9 9 0 7 7 ) 9
7 7 . 5 0 2 1 * 0 4 7 4 9 2 6 , 9 9 2 4 4 0 * 9 1 1 1 9 7 4 0 *  1 0 6 4 9 2 6 1 0 7 # 1 6 * * 9 9 2 ) 6 , 1 * 6 * 6 0 )
6 0 * 0 0 2 0 * 0 2 7 2 7 2 9 , 9 7 2 6 6 0 * 9 5 7 6 9 4 ) 0 *  ) 0 X ) ? 4 Q * 1 0 . 1 5 * 7 6 7 ) ) 4 * ? 6 * ? m
6 2 * 5 0 1 9 * 0 4  7 ) 1 5 0 * 9 9 2 6 2 1 , 0 0 9 1 9 1 ) 0 * 2 9 6 1 2 2 0 1 1 2 , 6 6 1 7 2 2 7 0 0*4*1 14616
6 5 * 0 0 1 6 * 1 0 6 6 6 3 1 * 8 9 1 0 9 1 , 0 9 6 1 9 0  * 0 * 2 9 1 9 9 9 % 1 1 % , 5 0 6 1 1 1 2 1 2 , 0 9 4 4 7 0 1
6 7 * 5 0 1 7 * 2 1 2 6 1 3 2 * 7 6 7 5 2 l . 1 1 0 M 1 6 0 . 2 6 9 4 5 0 2 1 1 6 * 0 4 7 0 3 6 4 ) 0 * 6 0  ?4?Q9
9 0 * 0 0 1 6 * 5 5 4 0 0 5 1 * 6 4 0 9 5 1 , 1 6 6 7 2 0 V ( ' • 2 6 5 6 5  ?6 1 2 0 * 6 0 * 2 0 9 4 2V , 9 9 7 9 ) 9 ?
9 2 * 5 0 1 5 * 5 6 6 0 7 5 4 , 4 5 1 8 6 1 , 2 ) 0 9 9 4 6 0 * 2 6 2 1 6 5 0 1 2 ) . 0 9 7 6 2 9 4 7 4 , 1 2 9 6 9 0 6
9 5 * 0 0 1 4 * 7 7 9 5 4 5 5 * 2 2 0 ) 6 1 * 2 9 6 ) 4 0 0 0 . 2 7 9 0 0 4 4 1 2 9 * * 4 7 % I 7 6 1 1 * 1 ) 6 6 7 9 7

9 7 * 5 0 I 4 , u 6 2 9 l 1 5 . 9 4 7 0 0 1 * 1 6 6 0 7 7 6 0 * 2 7 6 0 9 0 % i 7 7 , 7 7 *  1619 7 9 , V ? 9 ) 6 2 0
1 0 0 * 0 0 1 1 * 5 6 7 1 6 1 6 * 6 ) 2 5 7 1 * 4 ) 9 7 4 2 0 0 * 2 7 9 4 2 0 6 1 1 0 * 0 ) 9 6 6 1 2 7 4 , 6 9 1  )7 1*
1 0 2 * 5 0 1 2 * 7 2 1 9 0 1 7 , 2 7 6 0 1 1 * 9 1 7 4 7 6 2 0 * 2 7 0 * 7 * 1 * 1 7 * 2 4 1 8 6 1 6 2 I *  7 9 * 1 0 6 9
1 0 9 . 0 0 1 2 * 1 1 5 5 7 3 7 , 6 6 4 5 6 1 * 9 9 9 2 2 7 2 0 * 2 6 6 7 ) 1 7 1 M ,  1 6 4 * 0 1  7 7 1 * 6 0 7 1 1 0 0
1 0 7 * 5 0 1 1 * 5 * 6 4 7 3 8 * 4 5 ) 4 5 1 . 6 6 4 9 * 1 * 0 , 2 6 6 6 7 6 3 1 ) 6 * * A 6 0 6 * O * 7 1 , 6 4 9 7 ? 6 l
1 1 0 * 0 0 1 1 * 0 1 5 7 6 1 6 * 9 6 6 1 ) 1 * 7 7 4 9 2 ) 0 0 * 2 6 * 7 9 2 4 1 1 6 , * 6 * 0 7 9 6 7 0 * 6 4 1 1 9 4 6
1 1 2 * 5 0 1 0 * 5 1 5 6 1 3 9 * 6 6 4 0 9 < i • 6 6 7 6 2 6 6 0 * 2 6 ) 0 6 9 5 l * 0 * * 6 * 0 0 7 4 1 9 , 6 6 0 9 7 9 6
1 1 9 * 0 0 1 0 , 0 5 1 0 4 3 9 * 9 4 6 9 0 1 * 9 6 4 6 6 ) 6 0 * 2 6 1 4 6 2 6 1 4 2 * 3 7 9 7  716 1 9 , ? 0 ? I 0 6 0
1 1 7 * 5 0 9 , 6 1 7 9 0 4 0 * 5 6 2 0 ) 2 * 0 6 4 7 8 4 0 0 * 2 6 0 0 ) 1 9 1 * * • 2 4 ) 149 7 1 1 ,  77980  1)
1 2 0 * 0 0 9 , 2 1 4 6 2 4 0 * 7 6 5 1 1 2 * 1 6 7 8 9 0 5 0 * 2 9 6  7 0 2 6 U 6 * Q 5 6 7 9 ? 7 1 6 , 6 7 7 6 9 6 )
1 2 2 * 5 0 8 * 6 4 0 2 7 4 1 , 1 5 9 6 5 2 * 2 7 ) 6 ) 0 4 0 * 2 5 7 * 6 * 6 1 * 7 * 6 2 1 0 1 6 6 ( 9 , 9 0 9 6 4 ) 4
1 2 9 * 0 0 6 * 4 9 2 7 1 4 1 , 5 0 7 2 2 2 *  3 81 5991 0 * 2 5 6 ) 6 9 1 1 * 9 * 9 ) 6 4 6 6 2 l ) . 1 * * 6 6 1 9
1 2 7 * 5 0 6 * 1 7 0 6 9 4 1 , 9 2 9 2 4 2 * 4 9 1 ) 1 6 6 0 *  2 5 9 ) 4  76 1 5 1 * 2 1 4 1 ) 1 9 ( * ,  U 1 7 0 / 9
1 1 0 * 0 0 7 * 6 7 2 7 6 4 2 * 1 2 7 1 ) 2 * 6 0 2 ) 1 6 4 0 * 2 5 4 * 1  )4 1 9 2 • 6 * 6 8 9 7 9 1 » . * 9 9 9 9 1 *
1 1 2 * 5 0 7 , 5 9 7 6 0 4 2 * 4 0 2 5 ) 2 * 7 1 4 0 4 ) 7 0 *  2 9 ) 9 9 0 9 1 5 * * * ) 9 V 6 9 4 1 7 .  707740  1
1 1 5 * 0 0 7 *  3 4 5 6 9 4 2 * 6 5 6 0 ) 2 * 6 2 5 6 6 1 ) 0 . 2 5 7 7 7 6 * 1 9 5 * 9 9 9 6 7 4 * 1 1 * 9 ) 1 9 4 6 9
1 1 7 * 5 0 7 , 1 1 0 4 2 42 * 6 6 9 4 V 2 * 9 ) 7 1 5 4 7 0 * 2 5 2 0 6 6 ? 1 9 7 * 5 1 6 2 0 9 6 1 1 . 1 7 7 ) 0 7 6

1 4 0 * 0 0 6 * 6 9 6 0 7 4 1 , 1 0 ) 9 4 3 * 0 4 7 2 5 7 2 0 * 2 5 ) 4 ) 7 * 1 9 9 * 0 0 ) 7 4 5 6 * 0 * * )  76094

1 4 2 * 5 0 6 * 6 9 9 7 1 4 5 * 5 0 0 1 7 3 . 1 5 5 4 7 9 7 0 * 2 5 0 6 2 7 9 1 6 0 * 4 6 0 *  766 v * 7  ) ) ) 9 % 4
1 4 5 * 0 0 6 * 5 2 0 4 5 4 5 , 4 7 9 4 6 ) * ? 6 i m ? 0 * 2 5 0 2 9 1 6 161 * 6 6 6 9 9 1 0 <4 ,0 0*2 09 0
1 4 7 * 5 0 6 * 1 5 7 2 9 4 1 , 6 4 2 6 ) ) ,  ) 6 3 4 ) 9 I 0 * 2 4 9 6 0  7* U ) , ? 9 0 0 V * » 6 6 # 1 0 6 4 0 ) 9
1 6 0 * 0 0 6 * 2 0 9 4 2 4 5 , 7 9 0 4 9 5 . 4 6 1 7 4 0 6 0 * 2 4 9 ) 7 0 7 1 6 4 , 6 6 7 1 6 4 1 7 * 6 2 1 6 1 ) )
1 5 2 * 6 0 6 * 0 7 6 0 7 4 5 * 9 2 ) 9 5 3 . 5 5 5 ) 0 5 2 0 * 2 4 6 9 7 6 8 1 6 6 , 0 2 1 6 6 7 2 6 * 0 4 6 ) 1 6 )
1 5 6 * 0 0 5 . W 5 6 5 5 4 4 , 0 4 ) 1 6 3 * 6 4 ) 4 ) 6 ) 0 * 2 4 6 6 2 9 0 1 6 7 , 3 9 6 2 1 9 1 6 * 2 6 4 0 7 6 )
1 5 7 * 6 0 5 * 9 5 0 2 2 4 4 , 1 4 9 6 6 3 * 7 2 5 4 6 1 ) 0 * 2 4 6 ) 1 9 0 1 6 6 , 6 7 2 1 * 8 1 9 * 6 ) 0 6 0 ? ?
1 6 0 * 0 0 5 * 7 5 6 5 4 4 4 , 2 4 ) 1 7 1 * 6 0 0 7 5 2 8 0 * 2 4 6 0 4 6 8 1 4 9 , 4 7 1 6 * 1 2 * • 9 6 4 6 1 2 9
1 6 2 * 5 0 5 * 6 7 5 0 1 4 4 * 1 2 4 6 6 1 * 6 6 6 7 0 1 ) 0 * 2 4 7 6 1 0 6 l 7 1 , 2 5 6 6 0 9 9 * • ) * 6 0 6 4 ?
. 6 5 * 0 0 5 * 6 0 5 2 1 4 4 * 1 9 4 6 9 1 * 9 2 6 7 7 1 6 0 * 2 4 7 6 0 6 6 1 7 2 , 5 2 8 9 7 6 ) ) • ? 1 )6 |2 1

*  1 6 7 * 6 0 5 * 5 4 6 7 5 4 4 , 4 5 ) 1 6 1 , 9 8 0 4 6 9 3 0 * 2 4 7 4 4 0 ? 1 7 1 , 7 9 0 4 5 1 1 ♦ , 0 6 6 5 2 5 )
1 7 0 * 0 0 5 * 4 9 9 5 3 4 4 , 5 0 0 5 ? 4 , 0 2 ) 3 7 0 5 0 * 2 4  7 ) 0 ) 7 1 7 9 , 0 *  1 0 6 1 * 7 , * 6 ) 6 o%5

1 7 2 * 5 0 5 * 4 6 2 7 1 4 4 , 5 ) 7 1 9 4 * 0 5 7 1 1 6 5 ’ 0 * 2 4 7 1 9 6 5 17 6 , 7 6 6 5 1 9  ♦ 1 * 6 * 4 6 2 2 6
1 7 5 * 0 0 5 * 4 5 6 6 9 4 4 , 5 6 ) 2 5 4 , 0 8 1 4 2 6 6 0 * 2 4 7 1 2 ) 6 1 7 7 , 5 2 8 6 1 9 8 1 * 2 2 6 4 0 ) 6
1 7 7 * 5 0 5 * 4 2 1 1 4 4 4 , 5 7 8 7 6 4 , 0 9 6 0 9 5 0 0 * 2 4 7 0 7 9 1 1 7 8 , 7 6 * i v 7 6 0 * 6 1 ) 7 ) |?
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100*00000 1 .0 0 8 1 4 * 0 2*0147400 1 * 00614*0 2*014  7400

'MfTA ENERGY 1 ENERGY 2 J Of  THETA J o r  PHI OMEGA PHI

0*0 100*00002 0*00004 0*4 2 4 1 3 1 2  •99 9 *9 9 9 9 9 9 9 0 .0 000000 0 . 0 0 0 0 0 0 0
* • > 0 99*89973 0*100  32 0 * 4 2 4 4 7 7 ) 6*3849750 3*6364154 8 7 .7 5 7 5 3 6 4
5 .00 99*39935 0 .4 0 0 4 7 0 . 4 2 5 5 1 7 5 3 *7 6 )7 2 6 4 7 .0745404 6 6 . 1 0 U 1 3 5
7*50 99*10155 j •09650 0 . 4 2 7 2 5 6 7 2*5187057 11*5062848 6 4 .1 7 0 3 4 0 6

10*00 •6 * 4 0 9 0 2 1*59100 0 * 4 2 9 7 0 ) 8 1*8945614 15*3313661 6 2 .2 4 2 1 5 0 6
w * ) o 97*32672 2 * 4 7 3 3 ) 0 * 4 ) 2 6 7 0 6 1 ,5 191470 19.1475727 6 0 .3 1 3 0 0 0 4
l » « Q 96*46047 3*53956 0 * 4 ) 6 m i 1*2694056 22 .9526603 7 0 .3 8 9 3 9 5 5
17*50 95 .21741 4*7826 4 0*4414308 1*0915902 26 .7444708 7 6 . 4 7 4 ) 1 1 3
* 0 * 0 0 93*60671 6*19430 0*4 4 6 8 6 7 0 0*9580847 30' .5?0 7096 7 4 .3 6 7 1 4 6 6
2 1 . 5 0 92 .2 3465 7.76341 0 * 4 5 3 1 0 9 ) 0*0556977 34*2791684 7 2 .6 6 9 2 3 6 3
2)  *00 90*31427 9*4 837 6 0*4601896 0 . 7 7 ) 0 9 0 1 38*0170075 7 0 . 7 0 2 3 2 4 )
2 7 * * 0 68*65534 11*34446 0 * 4 6 8 1 4 4 ) 0*7069000 4 1 * 7 ) 3 7 9 0 9 6 8 .9 0 7 3 2 2 4
30 .0 0 66*67014 13 .32967 0*4770 144 0 . 0 5 1 6 7 ) 7 45*4254750 6 7 .0 4 6 9 0 7 5
32*50 64*37035 15*42970 0*4668461 0*6052006 49*0904167 6 5 . 1 9 0 8 ) 3 4
35 *0v. 62*36674 17*63128 0 .4 9 7 6 9 1 4 0 * 5 6 5 6 6 ) 0 52*7263712 6 3 . 3 6 7 ) 3 6 0
37*50 6 0 .076 47 19*92155 0 * 5 0 9 6 0 7 ) 0*5310712 56*3310914 6 1 . 5 3 2 7 8 0 )
•  0*00 77 .71272 22*28733 0*5226 576 0*5021680 5 9 .9 0 2 3 ) 0 4 5 9 .7 3 0 0 5 4 0
42*50 73*2640 24*71521 0 * 5 ) 6 9 1 1 8 0 .4 7 6 4 2 5 4 63*4378720 5 7 . 9 7 0 5 0 4 )
« . 3 * u ^ 72.606W4 27*19197 0*5524468 0 * 4 5 ) 7 0 3 7 60*9354748 3 8 .2 2 1 1 3 0 2
47 ,5 0 70 .2 9536 2 9 .7 0 4 4 6 0*5693461 0*433717? 7 0 .392 9 )68 3 4 * 4 8 5 1 ) 3 7
30*00 67*76016 32*23985 0*5677011 0*4158955 { 73*8060736 52*7714774
32 .5 0 63*21434 34 ,76566 0*6076 106 0 * 39996 )0 t 77,1787282 31*081 2012
35 .00 62*67014 37 .3 2998 0*6291814 0 * 3 6 5 7 2 ) 6 80 .5027880 4 9 .4 1 5 5 3 5 2
37 .3 0 60*13869 39*86135 0*6525282 0 .3 7 2 9 0 1 5 63 .7 781669 4 7 . 7 7 5 ) 3 7 )
60*00 5 7 * 6 )0 9 6 42*36907 0 .6 7 7 7 7 4 1 0 .3613 392 6 7 *002 9 )89 4 6 .1 6 1 3 4 9 9
62*50 35*13690 4 4 ,6 4 3 1 4 0*7050502 0 .3 5 0 8 8 0 7 90 .1750594 4 * . 3 7 3 1 ) 3 2
63*00 52 .7 2564 4 7 ,2  74 38 0 * 7 ) 4 4 9 5 0 0 .3 4 1 4 1 0 9 93 .2927005 4 3 * 0 1 6 9 ) 7 3
6 7*50 30 .3 4554 4 9 ,6 5 4 4 7 0*7 6 6 2 5 4 6 0 .3326 210 96* 3543046 4 1 * 4 6 7 8 1 6 )
70*00 48*02403 51*97600 0*8004 615 0 .  3250056 99* 3580606 3 9 * 9 8 0 4 ) 9 ?
72.50 43*76  77 j 5 4 * 2 3 2 ) 3 0 * 6 ) 7 3 ) 3 8 0 .3178 900 102 .3025550 3 8 . 5 1 9 5 ) 0 5
75.00 4 3 ,382 12 56*41792 0 . 8 7 6 9 7 4 ? 0 .3 1 1 4 0 3 5 105 .  1864624 37*0617121
77,30 41*47202 5 6 .5 2 8 0 0 C . 9195677 0 .3054 646 108 .0066306 35*675407?
60*00 39.44,1 16 60*55884 0 *9 6 5 2 8 0 4 0 .3 0 0 0 7 6 8 110 .7680835 34 .3 01 2042
62*30 37 .49254 ^ .62*50746 1 * 0 1 4 2 7 6 ) 0 .2 951381 113 .4640463 3 2 * 9 5 9 2 0 0 )
63*00 33*62618 6 4 ,  37186 1*0667155 0*2906196 1 16 .0959564 3 1 * 6 4 9 0 ) 7 4
6 7 , 5w 3 3 * 8 4 9 3 9 6 6 * 1 5u 65 1 * 1 7 2 7 5 0 ’ 0 *2664653 110 .6634637 3 0 .3 73 1087
90 ,0 0 32*15671 6 7 , 8 4 3 ) 1 1*1825218 027827008 1 21*16 644 )6 2 9 * 1 2 9 0 1 ) 8
0 2 .5 0 > . .35004 6 9 , 4 4 9 9 9 1*2461565 0*2792355 12 3*60.50017 27 .9 17 4581
05*00 29*02662 70 .9 7140 1*31 3 7 61ft 0*2700 .  U 125 .9794720 2 0 * 7 ) 8 2 2 5 7
97 .5 0 27 .39120 7 2 ,408 84 1*3854 215 0 . 2 7 3 1 5 ) 5 120*7904140 23*590 9068

100.00 26*23604 7 3 ,763 99 1*4611 919 0 .2704 890 1 ) 0 .5 3 8 5 9 7 7 2 4 , 4 7 5 3 1 0 )
102*50 24*96100 75*0  3901 • 1 *5410967 0 .2680 471  ’ 132 .7250116 2 3 * 3 9 0 0 7 3 )
U 5 . 0 0 23*76362 76*23639 1 * 6 2 5 1 2 3 ) 0*2658090 134*8508373 . 2 2 * 3 ) 6 4 2 3 4
107*50 22*64119 7 7 .358 82 1*7132174 0 .2 637570 136*9 1 7 4 )4 6 2 1 * 3 1 1 8 ) 6 8
110*00 21*39060 78*40924 1*8052807 C . 261877? 138*9263 )47 2 0 .3 1 6 1 7 3 9
112*30 20*00939 79*39063 1 .9 0 1 1 6 5 8 0*2601535 140*87921 )8 1 9 .346 5165
115*00 19*69385 80*30616 2*0006751 0 .2585 736 142*77 76825 1 6 .4 0 7 9 5 6 9
117,50 16*64101 81*15903 2 *1 0 3 5 5 6 6 0*2571256 144 .6 242593 1 7 .4 9 )5 0 9 1
120*00 18,04 770 81*95232 2 *2 0 9 5 0 4 5 0 .2557 907 146 .4203522 1 6 . 6 0 4 ) 5 7 5
122*50 17*31081 8 2 *669 19 2*3181571 0 .2 545830 148* 16824)5 1 5 . ’ 388404
125*00 16.62730 83*37270 2*4 2 9 0 9 7 3 0*2534695 149*8700790 14*090491?
127,50 15*99421 8 4 .0 0 5 8 2 2 *5 4 1 8 5 5 6 0 .2 524500 151*5280381 1 4 , 0 7 ) 9 9 1 5
1 3 0 , Oo 15 .40869 84*59132 2 * 6 5 5 9 0 9 9 0*2515173 153*1443335 1 3 * 2 7 0 2 4 2 )
132*50 14*66803 85*13197 2 . 7 7 0 6 9 1 ) 0*2506643 154*7211818 12 .4 901220
1 )5 * 0 0 14.36971 8 5 * 6 3 0 ) 0 >2* 68 558 58 0*249885? 156*2608071 1 1 . 7 ) 4 5 2 2 5
137 ,50 13*91124 06*08878 2 * 9 9 9 9 4 2 9 0 . 2 4 9 1 7 4 ) 157*7654 )32 1 0 .990 3795
140 .00 13*49038 86*50962 3*1 1 3 0 7 7 3 0*2485266 159*2372432 10 .2 62 4496
142*50 13*10501 86*69500 3*2242 797 0 .2479 375 160 .6784202 9 . 5 4 9 7 9 1 9
145 ,00 12*75315 8 7 *246 86 3 * 3 ) 2 8 2 ) 4 0 . 2 4 7 4 0 ) 0 162*0911174 0 . 0 5 ) 2 8 6 8
147 .5 0 12*43300 07*56701 3 * 4 ) 7 9 0 9 7 0*2469195 1 6 3 .4 7 7 4 ) 9 4 8 . 1 6 ) 0 8 1 0
150 .00 12*14290 87*05713 3 * 5 ) 8 9 8 0 2 0*2464835 164 ,6394763 7 , 4 9 2 5 ) 7 0
152 .5 0 11*68132 8 6 *118 69 3 * 6 ) 5 1 2 4 3 0*2460923 166*1792696 6 * 8 ) 0 2 ) 7 6
155*00 11*64690 86*35312 3*7256862 0*245  7431 167*4988270 6*1 7 7 9 8 2 6
157 .50 11*43836 88*56162 3 .8 0 9 9 7 7 7 0*2454330 166*8001730 5 . 5 ) 4 7 9 1 9
160*00 11*25469 8 8 *745 32 3 . 8 8 7 3 4 2 7 0*2451619 170*0850986 4 , 0 9 9 7 0 4 9

62*50 11*09463 88*90521 3*9571698 0 .2 449261 171 .35 50 )87 4 , 2 7 1 7 7 0 5
i65«CO 10*95796 89*04207 4 *0 1 8 8 9 7 0 0*2447247 172*6136 )19 3 . 6 5 0 0 6 3 6
167*50 10*84335 8 9 *156 66 4 . 0 7 2 0 2 7 5 0 .2445 564 1 7 3 .8 6 0 9 3 )6 3 . 0 3 ) 6 0 7 7
1 70 .00 10*75041 8 9 ,249 61 4*1 1 6 1 0 7 0 0 .2 444202 175*09934)1 2*4210 743
172*50 10 ,67862 8 9 ,3 2 1 4 0 4 *1 5 0 7 8 5 5 0 .2443151 176*3307117 1 . 6 1 ) 1 9 0 7
175 .0 0 10 ,62762 8 9 , 3 7 2 3 9 4*1757661 0 .2442 405 177*5567010 1 . 2 0 7 3 ) 2 0
177*50 10 ,59712 8 9 ,4 0 2 9 0 4 *1 9 0 8 3 9 9 0 .2 4 4 1 9 5 9 178*7791699 0 . 6 0 ) 2 2 1 9
180*00 10 .66698 8 9 ,413 04 4*1 9 5 6 7 8 8 0 .2441811 179*9999997 0 . 0 0 0 0 0 0 0



1000*00000 1*0061450 2 .0 1 * 7 * 0 0 l . 0 0 8  l *  VO 2*0147*00

THETA . ENERGY 1 ENERGY 2 J OF THETA J 0^ PHI OMEGA PHI

0*0 999*99094 0.00004 ■ 0*3014567 •999 .9999999 0.0000000 0.0000000
2*50 996*54134 1.45864 0*3019781 6.9583384 4.5522025 87 .4 )54966
5.00 994*16346 6.81652 0.3035454 3.509997J 9*0976967 84*9224061
7*50 986*97927 13.02067 0*3061669 2 .3 )99606 13*6295 56 3 82*4002288

10*00 977*01568 22.98430 0*3098564 1.7542)41 18*1414096 79*89)4166
12*60 964*41094 35.58900 0 *3 1 4 6 3 )9 1.4027530 22*6268202 77,4089446
16.00 949*31165 50.68809 0*3205246 1*1684154 27.0796258 74,9514721
17*50 931*88983 68.11015 0*3276599 1*0010734 )1 *49)952 1 >2*6265244
20*00 912*33689 87.66306 0* 3357771 0*0756668 36*8642465 70*1364496
2 2 .50 690*86130 109.13867 0* 3452196 0* 778269) • 40*1853)94 67* 7646760
25*00 667*68284 132.31710 0* 3559371 0.7004981 44.4624262 65.4769090
27*50 843*02661 166.97136 0* 3679860 0 .6 )7 0 6 3 9 48*6611124 63* 2147037
50*00 817*12846 162.87148 0*3814296 0*5844109 62*80741)0 61.0001)95
32*50 790*21130 209*78868 0* 396)381 0*5400815 56*8877465 68.8367810
35*00 762*50132 237*49866 0*4127693 0.5023187 60.8989364 66*7226274
37*50 734*21512 266*78486 0*4308688 0 *4698 )18 64.6)82101 64.001009)
40*00 705.65892 294**4106 0*4506707 0*4416604 68*7031612 62*6540093
4 2 .50 676.72674 323*27324 0.4722974 0 * 4 | 70)04 72*4917438 60*6999400
4 5 .00 647 .89664 352*10144 0.4958607 0*3963910 76*202253) 40*7996)44
4 7 .50 619.23936 360*76062 0.621482? 0*3762717 79*0)3293) 40*9*>)Ol )9
50.00 590.89843 409.10151 0 .6 4 9 2 9 )2 0*3593024 8)*38  3 7604 46*1597069
52.60 663.00905 436*99093 0.5794357 0*3441617 86*8628161 43*4194774 ■
55.00 5 )5 .68844 464*31154 0.6120626 0*330662? 90*2)96627 4 1 *7 3 U ? 4 9
57.50 509.03806 490*96186 0 .6 4 7 )3 7 9 0*3186376 93*6446256 40.0950398
6 0 .00 483.14434 516*85561 0.6664371 0* 3076366 96*7666336 38*609)361
6 2 .60 458.07894 641*92100 0.7266466 0*2978101 99*906200? 36*97346)0
66*00 433.89991 566*10003 _ 0.7708642 0*2889369 102.96)4103 36*4864121
67 .50 410*65242 589*34756 0.6186981 0 .2 8 0 9 0 9 ) 106*9)0602? 34*0471916
70*00 388*36971 611*63023 0 .8 6 9 9 6 6 ) 0*2736364 108.8)22699 )? *6647298
72*50 367 * ' ;7424 632*92670 0.9251952 0*2670356 111.6460466 31.30 79376
7 5.00 346*77852 663*2214? 0.9846178 0*2610400 114*3776961 30.0067046
77.50 327*48613 672*51)81 1.0461720 0*2555877 117.0)11160 28.7468947
8 0 .0 0 309*19287 690*60711 1 .1 1 6 ) 9 7 ) 0*2506260 • 119.6063)47 27,5 )03668
82*50 291*88745 7 0 6 *1 1?49 1 .1894 )19 0*246104 ) 1??.10*4995 2 6 .3 6 4 9 5 ) )
85*00 275*55272 724.44722 1 .267608) 0 .2 4 1 9 8 3 ) 124*6269861 25.2194666
87 .50 260*16634 739*83)64 1 .350849) 0*2382246 126.87489)9 24*1227794
00*00 246*70163 764*29835 1*4)96626 0*2347944 129.1600)30 23*063633?
02*50 232*12843 767.87151 1*5341363 0*2316625 131.36)9296 22.0408350
06*00 219*41386 780*68609 1*634427) 0*2268019 1)3*4BB))47 21*06)1074
0 7 .5 0 207*62292 792.47702 1*7406656 0*226188? 1 3 5 . 6*«60 7 73 20*099)996

100*00 196*41910 803*56084 1*8529)70 0 .2237994 137 ,66611)3 19*1702092
102*50 186*06499 813*93495 1*9712819 0*7216154 139*4934664 18*2006096
105*00 176*42282 823*67716 2*0956866 1 0*219616? 141 * 369246 f 17,429062)
107*50 167.46470 8)2*54624 2*2260786 0.2177916 143*186634/ 16*5984167
110.00 159*12339 840*87639 2.362318G . 0 .2161206 1.44*9448616 15.7954417
112*50 151*39211 848*60783 2*5041966 0.2146918 146*6492191 15.0186688
115*00 144*22528 865*77466 2*6614263 0.2131930 U 8 *  1010166 14*2674621
117*50 137*58849 862*41149 2*8036420 0*2119131 149*90269)3 13,6399912
120*00 131*44869 868*65125 2*9604000 0*2107420 151*4862964 12* 5362400
122*50 125*77444 874*22564 3*1211697 0*2096706 152*9644728 12.1520139
125*00 120*53583 879*46416 3*2853410 0*2086906 164*4294693 11*4091)28
127*50 115* 70*60 884*29529 3*4522224 0 .2077946 165*85)6993 10.0454429
130*00 111*25449 868*74545 3*6210470 0 .2069766 167.2)91640 10.2198105
132*50 107.16055 892*83939 3*7909730 0 .2062276 168*6883982 9.6111)06
135 .00 103*39975 896*60019 3*9610955 0.2055450 169*90)6487 9.0183468
137*50 99*95073 900*04926 4*1304498 0.204O22? 161*1867046 8.440)877
140*00 96*79369 903*20628 4*29602 )4 0 .2043662 162*4402367 7.8762466
142 .50 93*91043 906*08964 4*4627652 0 .2 0 3 8 4 1 ) 163*6669913 7 . )?49?6?
146 .00 91*28429 908.71569 4*6236944 0 .2033746 164*8660 71? 6.7854747
147 .50 88*89999 911*09996 4.7794179 0 .2029625 166*0424657 6.25696)1
150*00 86* 74376 913*25618 4*9291356 0 .2 0 2 5 7 2 ) 167*1971046 6.7384604
162 .60 84*80307 915*19691 5.0  716598 0 .2 0 2 2 )1 2 168*3)18678 3.2291167
166.00 83*06660 916*93338 5.2059301 0 .2019269 169*4405769 4*720066?
157.50 81*62429 918*47565 5.3309204 0.2016574 170*6490637 4*2344799
160*00 80*16728 919*83270 5.4456526 0.2014206 171*6)60205 3*747546?

6 2 .5 0 78*98763 921*01231 6.5492201 0* 2012165 172*7082171 3.266476?
.6 5 .0 0 77*97863 922*02131 5.6407819 0 .2010403 173*770)086 2*7904976
167 .50 77*13448 922*86646 5.7196069 0 .2 0 0 8 9 ) 9 174,8229153 2*3166319
170.00 76*45029 923*54966 5.7049908 0.  200 7754 175.0676916 1*860600?
172.50 75*92216 924*07782 5.8364407 0 .2006840 176.9062281 1*3866098
175*00 76.64706 924*45286 5.6736051 0.2006191 177.9400696 0*9226440
177 .50 76.32283 924*67710 5.8958716 0 .2005804 178.9707914 0*4609234
180*00 75.24826 924*75172 6.9033470 0 .2006675 179.9999997 0.0000000



T H E T A ENERGY 1

1 0 0 0 0 . 0 0 0 0 0  

ENERGY 2

1 * 0 0 8 1 * 5 0  

J  0 6  THETA

2 . 0 1 * 7 * 0 0  

J  O f  P H |

1 * 0 0 8 1 * 5 0

OMEGA

2 * 0 1 * 7 * 0 0

P H I

0 * 0 9 9 0 9 . 9 9 0 8 0 0 * 0 0 0 1 9 0 . 0 7 7 * * 8 1 • 9 9 9 * 9 9 9 9 9 9 9 0 * 0 0 0 0 0 0 0 1 7 9 . 9 9 9 9 9 9 7

2 . 5 0 9 0 * 0 . 0 6 6 6 7 5 9 . 9 3 2 9 9 0 * 0 7 8 2 9 1 5 5 * 9 ) 6 2 1 2 ? 6 * 9 6 7 * * 2 4 8 1 . 6 2 1 * 3 1 5
5 * 0 0 9 7 6 * . 2 0 0 9 * 2 3 5 . 7 9 8 6 1 0 * 0 8 0 8 * 8 0 2 * 7 9 7 0 6 9 0 1 7 * 6 * 0 9 7 * 4 7 3 . 3 8 6 0 9 3 2
7 . 5 0 9 * 6 3 . 5 7 3 7 0 5 1 6 * * 2 5 7 5 0 * 0 8 5 1 9 5 * 1 * 7 0 6 7 ) 1 0 2 6 * 5 ) 2 6 0 6 8 6 5 . 6 5 6 * 8 * *

1 0 . 0 - 9 1 1 * . 9 0 0 7 2 8 6 5 . 0 9 9 0 6 0 * 0 9 1 * 6 3 0 1 * 1 5 1 3 * 7 0 3 4 * 9 6 6 1 7 6 0 3 9 . 0 6 8 7 6 2 3
1 2 . 5 0 6 6 7 8 . 1 2 5 0 7 1 3 2 1 * 8 7 * 5 2 0 * 0 9 9 6 3 0 6 0 * 6 2 ) 1 2 9 2 * 3 * 0 7 6 9 * 2 2 3 3 . 1 1 8 2 9 3 6
1 5 . 0 0 6 1 9 * . 0 * 7 0 3 1 6 0 5 * 9 5 2 6 0 0 * 1 1 0 5 2 6 9 0 * 6 1 * 2 5 * 3 5 0 . 6 2 5 1 * 2 1 * 7 . 9 1 ) 0 9 3 *
1 7 . 5 0 7 6 6 2 . 3 3 2 1 * 2 3 1 7 * 6 6 7 * 2 0 * 1 2 3 8 2 6 2 0 *  * 7  3 1 1 8 3 3 6 * 1 7 * 6 5 6 2 * 3 . 3 9 8 7 7 3 2
2 0 . 0 0 7 1 6 0 . 1 5 * 3 6 2 8 3 9 * 8 * 5 2 3 0 * 1 * 0 0 5 6 2 0 . 3 7 9 2 * 3 0 6 5 * 1 1 2 7 2 * 9 ) 9 . * 8 6 3 3 9 9
2 2 . 5 0 6 6 * 1 . * 9 8 1 7 3 3 5 6 * 5 0 1 * 2 0 * 1 3 9 5 7 6 6 0 * 3 1 1 2 6 1 2 7 1 . 6 ) 3 6 7 1 ) 3 6 . 0 6 8 3 7 * 7
2 5 . 0 0 6 1 3 7 . 0 1 * * * 3 8 6 2 * 9 8 5 1 5 0 * 1 8 2 7 9 6 0 0 * 2 6 1 6 6 5 3 77 • 7 5 0 3 0 * 7 3 3 . 1 2 3 2 1 2 6
2 7 . 5 0 5 6 5 * . 2 5 3 6 9 * 3 * 5 . 7 * 5 7 0 0 * 2 1 0 1 6 0 5 0 * 2 2 5 1 6 ) 9 8 ) . 4 7 0 ) 7 1 * 1 0 . 3 2 7 6 3 7 7
5 0 . 0 0 5 1 9 6 . 1 1 0 7 2 * 6 0 1 . 8 6 8 8 7 0 * 2 * 2 1 5 3 0 0 * 1 9 7 2 9 9 3 6 8 . 6 1 * * 6 9 * 2 6 . 2 ) 7 9 * 7 1
3 2 . 5 0 * 7 7 1 . 3 * 1 5 3 5 2 2 8 . 6 5 6 0 6 0 * 2 7 9 2 9 1 0 0 * 1 7 5 7 6 0 2 9 3 . 6 0 * 1 7 0 6 2 6 . 2 0 7 9 0 7 1
3 5 . 0 0 * 3 7 5 . 0 7 3 * 2 5 6 2 4 . 9 2 6 1 3 0 * 3 2 2 1 2 5 2 0 * 1 5 8 6 2 6 7 9 6  * 4 6 2 5 2 5 0 2 4 . 3 9 7 7 6 2 1
3 7 . 5 0 * 0 0 9 . 2 5 0 7 6 5 9 9 0 . 7 * 8 8 1 0 * 3 7 1 2 3 6 8 0 * 1 * 5 3 1 6 7 1 0 ? • 6 1 2 9 7 5 6 2 2 . 7 7 * 7 1 9 6
* 0 . 0 0 3 6 7 3 . 0 0 * 6 6 6 3 2 6 * 9 9 * 9 3 0 * * 2 7 2 3 6 8 0 * 1 3 * 3 6 3 9 1 0 6 * 8 7 8 5 6 7 5 2 1 . 3 1 1 7 2 3 3
* 2 . 5 0 3 3 6 * . 9 * 0 6 6 6 6 3 5 * 0 5 8 9 3 0 * 4 9 0 7 6 * 6 0 . 1 2 5 * 3 * 6 1 1 0 * 6 6 1 * 3 ) 2 1 9 . 9 6 6 ) 6 1 6
* 5 . 0 0 3 0 8 3 . 3 5 5 9 9 6 9 1 6 * 6 4 3 6 1 0 * 5 6 2 * 6 6 6 0 * 1 1 6 0 2 3 ? 1 1 4 . 2 * 2 * 5 6 9 1 6 . 7 6 0 0 9 6 3
* 7 . 5 0 2 8 2 6 . 3 9 5 7 1 7 1 7 3 * 6 0 3 6 9 0 . 6 * 3 0 9 6 9 0 * 1 1 1 8 2 5 8 1 1 7 . 5 6 1 1 1 7 9 1 7 . 6 7 7 ) 3 7 *
5 0 . 0 0 2 5 9 2 . 1 6 2 3 * 7 * 0 7 * 6 3 7 2 5 0 * 7 3 3 3 1 6 1 0 * 1 0 6 5 9 7 * 1 2 0 . 7 1 5 * 0 9 5 1 6 . 6 6 3 1 3 0 6
5 2 . 5 0 2 3 7 6 . 7 8 9 0 7 7 6 2 1 * 2 1 0 * 8 0 * 8 3 3 6 9 2 1 0 * 1 0 2 1 5 1 0 1 2 3 . 6 6 1 8 ) 1 0 1 3 . 7 ) 2 5 2 1 9
5 5 . 0 0 2 1 6 * . * 6 6 2 0 7 6 1 5 * 5 1 3 3 9 0 * 9 4 5 6 0 0 0 0 * 0 9 6 3 * 2 ) 1 2 6 * * 3 6 * * 3 8 1 4 . 6 7 0 1 9 5 1
5 7 . 5 0 2 0 0 7 . 5 6 6 6 7 7 9 9 2 * 4 3 0 8 9 1 * 0 6 9 2 * 3 3 0 * 0 9 5 0 5 6 7 1 2 9 * 0 * 9 9 5 6 8 1 4 . 0 7 0 2 7 9 1
6 0 . 0 0 1 8 * 6 . * 7 0 1 6 8 1 5 3 . 5 2 9 5 * 1 * 2 0 5 6 5 3 6 0 * 0 9 2 2 1 1 ? 1 3 1 . 5 1 7 7 9 * 0 1 ) . 3 2 6 0 2 9 )
6 2 . 5 0 1 6 9 9 . 7 * 6 1 9 8 3 0 0 . 2 5 1 5 9 1 . 3 5 5 6 9 1 0 0 * 0 8 9 7 2 8 7 1 3 3 * 8 5 0  2 1 6 9 1 2 . 8 ) 1 6 ) 7 0
6 5 . 0 0 1 5 6 6 . 0 8 2 6 5 8 * 3 3 . 9 1 6 8 7 1 . 5 2 0 2 * * 3 0 . 0 8 7 3 5 * 3 1 3 6 . 0 6  7 * 1 7 6 1 1 . 9 6 2 1 6 3 *
6 7 . 5 0 1 * * * . 2 7 1 5 6 6 5 5 5 . 7 2 7 9 0 1 * 7 0 0 2 2 9 * 0 * 0 6 5 6 * 1 3 1 3 8 . 1 * 6 6 ? * * 1 1 . 3 7 3 2 2 0 *
7 0 . 0 0 1 3 3 3 . 2 2 3 5 6 8 6 6 6 . 7 7 5 8 2 1 * 8 9 6 5 8 7 6 0 * 0 8 3 9 3 2 3 1 * 0 . 1 3 2 1 9 6 2 1 0 . 8 0 1 0 5 9 *
7 2 . 5 0 1 2 3 1 . 9 5 0 2 2 8 7 6 8 . 0 * 9 3 3 2 * 1 1 0 2 8 2 6 0 * 0 6 2 * 5 5 * 1 * 2 . 0 1 5 7 0 3 0 1 0 . 2 6 2 3 8 6 1
7 5 . 0 0 1 1 3 9 . 5 5 7 2 5 6 8 6 0 . * * 2 * 9 2 * 3 * 2 2 9 * 0 0 * 0 8 1 1 2 * 7 1 * 3 . 8 0 6 0 1 * 2 9 . 7 3 * 3 1 1 0
7 7 . 5 0 1 0 5 5 . 2 3 5 9 * 8 9 * 4 . 7 6 3 6 9 2 * 5 9 ) 6 1 1 9 0 * 0 7 9 9 3 8 * 1 * 5 . 5 0 9 ) 9 2 0 9 . 2 7 * 2 8 1 1
6 0 . 0 0 9 7 6 . 2 5 6 1 2 9 0 2 1 . 7 * * 5 8 2 * 8 6 5 2 2 7 6 0 * 0 7 8 6 7 6 ? 1 * 7 * 1 3 1 5 3 6 2 8 . 6 2 0 0 3 6 9
6 2 . 5 0 90  7 . 9 5  3 8 3 9 0 9 2 . 0 * 5 6 5 3 * 1 5 6 1 1 9 9 0 * 0 7 7 9 2 6 5 1 * 6 . 6 7 7 6 5 0 6 8 . 3 6 9 3 7 3 3
6 5 . 0 0 6 * 3 . 7 3 3 6 2 9 1 5 6 . 2 6 5 9 3 3 * * 7 3 2 4 3 7 0 * 0 7 7 0 7 3 9 1 5 0 . 1 5 2 5 2 6 6 7 . 9 6 1 0 9 1 7
6 7 . 5 0 7 8 5 . 0 5 2 7 0 9 2 1 4 . 9 * 7 0 8 3 * 8 1 1 5 1 0 7 0 * 0 7 6 ) 0 9 ? 1 5 1 . 3 6 0 5 5 2 * 7 . 5 9 2 9 7 2 5
9 0 . 0 0 7 3 1 . * 2 0 2 9 9 2 6 6 . 5 7 9 3 * * • 1 7 3 7 6 9 6 0 * 0 7 5 6 1 6 * 1 3 2 . 9 0 5 7 9 2 0 7 . 2 ?  3 7 6 * 3
9 2 . 5 0 6 6 2 . 3 9 0 9 3 9 3 1 7 . 6 0 8 6 3 * • 5 6 0 7 8 * 6 0 * 0 7 * 9 9 5 2 1 5 4 . 1 9 2 0 0 * * 6 . 6 7 2 1 * * 0
9 5 . 0 0 6 3 7 . 5 6 0 2 7 9 3 6 2 . 4 3 9 1 * * . 9 7 3 2 1 1 8 0 * 0 7 * * 3 2 2 1 5 5 * 4 2 2 6 9 5 0 8 . 5 ) 6 9 0 8 0
9 7 . 5 0 5 9 6 . 5 6 1 2 8 9 * 0 3 . 4 3 8 2 0 5 * 4 1 1 6 6 7 8 0 * 0 7 ) 9 2 2 6 1 5 6 * 6 0 1 1 1 6 1 6 . 2 1 6 9 5 6 3

1 0 0 . 0 0 5 5 9 . 0 5 9 7 9 9 * * 0 . 9 3 9 5 8 6 * 6 7 6 2 0 8 5 0 * 0 7 3 * 6 1 3 1 3 7 . 7 3 0 ) 3 7 2 3 . 9 1 1 2 7 9 *
1 0 2 . 5 0 5 2 * . 7 5 2 * * 9 * 7 5 . 2 * 7 2 7 6 * 3 6 7 2 9 3 0 0 * 0 7 3 0 * 3 3 1 5 6 . 6 1 3 2 2 3 2 3 . 6 1 1 9 * 0 6
1 0 5 . 0 0 * 9 3 . 3 6 2 6 2 9 5 0 6 * 6 ) 6 9 3 6 * 6 6 4 7 6 2 2 0 * 0 7 2 6 6 3 8 1 5 9 . 6 3 2 * 6 9 8 3 . 3 ) 9 0 7 2 7
1 0 7 . 5 0 * 6 * * 6 3 6 9 6 9 5 3 5 . 3 6 0 7 6 7 * 4 2 6 3 0 4 6 O . C 7 2 3 1 9 1 1 6 0 . 6 3 0 6 6 6 6 3 . 0 7 0 6 7 4 6
1 1 0 . 0 0 * 3 8 . 3 5 2 3 6 9 5 6 1 . 6 * 7 1 8 7 * 9 9 7 ) 3 4 7 0 * 0 7 2 0 0 5 9 1 6 1 . 6 1 0 2 * 9 1 4 . 8 1 ) 5 6 9 *
1 1 2 . 5 0 * 1 * . 2 9 * * 5 9 5 8 5 . 7 0 5 1 0 8 * 5 9 0 9 6 7 5 0 * 0 7 1 7 2 1 0 1 6 2 . 7 ) 3 * 6 9 2 4 * 5 6 8 5 1 6 8
1 1 5 . 0 0 3 9 2 . 2 7 5 6 * 9 6 0  7 *  7 2 3 8 0 9 * 2 0 7 9 9 5 2 0 * 0 7 1 * 6 1 7 1 6 3 . 6 2 2 5 2 8 ) 4 * 3 2 6 9 9 ) 1
1 1 7 . 5 0 3 7 2 . 1 2 3 * 6 9 6 2 7 . 8 7 6 1 3 9 * 8 * 6 8 7 4 * 0 * 0 7 1 2 2 3 7 1 6 * . * 7 9 5 0 9 0 4 . 1 0 0 4 0 * 2
1 2 0 . 0 0 3 5 3 . 6 8 0 6 3 9 6 * 6 . 3 1 8 9 3 1 0 * 6 0 6 7 2 2 8 0 . 0 7 1 0 1 0 7 1 6 5 . 3 0 6 * 0 0 5 ) . 6 6 0 1 3 6 2
1 2 2 . 5 0 3 3 6 . 8 0 * 9 9 9 6 6 3 . 1 9 * * 9 1 1 * 1 6 2 2 6 9 6 0 . 0 7 0 6 1 * 6 1 6 6 . 1 0 5 0 7 2 9 3 . 6 6 7 7 0 6 6
1 2 5 . 0 0 3 2 1 . 3 6 6 7 1 9 6 7 8 * 6 3 2 8 * 1 1 * 6 7 3 9 8 6 6 0 * 0 7 0 6 3 6 * 1 6 6 . 6 7 7 3 * * 3 ) . * 6 2 5 ? 8 )
1 2 7 . 5 0 3 0 7 . 2 * 8 3 5 9 6 9 2 * 7 5 1 3 2 1 2 * 6 7 7 6 7 0 6 0 * 0 7 0 * 7 3 7 1 6 7 . 6 2 * 9 2 8 1 3 . 2 6 * 1 2 6 6
1 3 0 . 0 0 2 9 * . 3 * 3 2 0 9 7 0 5 * 6 5 6 * 7 1 3 * 2 9 0 6 7 1 6 0 * 0 7 0  3 2 5 6 1 6 6 . 3 * 9 * 6 7 2 3 . 0 7 2 0 ) * )
1 3 2 . 5 0 2 6 2 . 5 5 * 7 0 9 7 1 7 * * * * 7 8 1 4 * 0 0 6 8 0 4 0 0 * 0 7 0 1 9 0 7 1 6 9 . 0 3 2 5 2 6 * 2 . 8 6 3 6 0 2 6
1 3 5 . 0 0 2 7 1 . 7 9 5 * 3 9 7 2 8 * 2 0 * 1 6 1 4 * 7 2 8 3 9 8 6 0 * 0 7 0 0 6 7 9 1 6 9 . 7 ) 5 6 1 0 5 2 . 7 0 5 0 2 0 7
1 3 7 . 5 0 2 6 1 . 9 6 6 * 8 9 7 3 6 * 0 1 3 2 2 1 5 * 4 * 6 ) 2 5 9 0 * 0 6 9 9 5 6 2 . 1 7 0 . 4 0 0 1 ) 6 9 2 . 3 2 9 2 6 1 1

1 * 0 . 0 0 2 5 3 . C  5 6 3 6 9 7 * 6 * 9 * 3 1 2 1 6 * 1 5 3 2 5 * 1 9 * 0 6 9 6 5 * 8 1 7 1 . 0 * 7 * 9 3 8 2 . 3 3 6 1 9 9 *
1 * 2 . 5 0 2 * 4 . 9 * 0 9 7 9 7 5 5 . 0 5 8 6 6 1 6 * 8 3 3 6 6 6 7 0 * 0 6 9 7 6 2 8 1 7 1 . 6 7 8 9 7 3 2 2 . 1 9 1 * 1 6 6
1 * 5 . 0 0 2 3 7 . 5 6 2 3 6 9 7 6 2 * * 1 7 2 3 1 7 . 5 ) 3 9 3 5 7 0 * 0 6 9 6 7 9 5 1 7 2 . 2 9 5 6 * 6 0 2 . 0 2 8 3 9 1 9
1 * 7 . 5 0 2 3 C . 9 2 8 7 0 9 7 6 9 . 0 7 0 9 7 1 8 * 1 9 7 ) 5 7 7 0 * 0 6 9 6 0 * * 1 7 2 . 6 9 9 3 0 9 5 1 . 6 6 9 ) 8 ) 1
1 5 0 . 0 0 2 2 4 . 9 3 3 5 5 9 7 7 5 . 0 6 6 0 6 1 6 * 6 ) 3 2 1 2 9 0 * 0 6 9 3 3 6 8 1 7 3 . 4 9 0 5 2 0 6 1 . 7 1 3 * 6 6 0
1 5 2 . 5 C 2 1 9 . 5 5 5 5 7 9 7 8 0 . 4 * 3 9 1 1 9 * * 3 8 8 2 0 7 0 * 0 6 9 * 7 6 ) l 7 * . 0 7 0 3 6 3 5 1 . 5 6 0 5 6 9 9
1 5 5 . 0 0 2 1 4 . 7 5 7 8 5 9 7 8 5 . 2 * 1 7 1 2 0 * 0 0 9 6 1 1 6 0 * 0 6 9 * 2 2 3 1 7 4 . 6 * 0 3 6 1 0 1 . 4 1 0 * 0 ) *
1 5 7 . 5 0 2 1 0 . 5 0 7 6 5 9 7 8 9 . 4 9 1 8 9 2 0 * 5 4 1 1 6 6 * 0 * 0 6 9 3 7 * 6 1 7 3 . 2 0 1 5 5 ) 9 1 . 2 6 2 6 * 2 )
1 6 0 . 0 0 2 0 6 . 7 7 7 3 0 9 7 9 3 . 2 2 2 * 0 2 1 * 0 2 9 2 6 9 3 0 * 0 6 9 3 3 2 7 1 7 5 . 7 5 * 4 5 7 7 1 . 1 1 7 0 * 1 ?
1 6 2 . 5 0 2 0 3 . 5 * 0 9 2 9 7 9 6 . 4 5 8 5 6 2 1 * 4 7 0 0 1 6 2 0 * 0 6 9 2 9 6 4 1 7 6 . 3 0 0 3 2 8 2 0 . 9 7 3 ) 5 0 2
6 5 . 0 0 2 0 0 . 7 7 7 5 * 9 7 9 9 . 2 2 1 9 8 2 1 * 6 5 9 7 8 5 2 0 * 0 6 9 2 6 5 * 1 7 6 . 8 * 0 0 6 3 2 0 . 8 ) 1 2 9 2 5

'— 1 6 7 . 5 0 1 9 8 . * 6 9 1 6 9 8 0 1 . 5 3 0 5 * 2 2 * 1 9 5 3 2 9 9 0 * 0 6 9 2 3 9 8 1 7 7 * 3 7 * 5 6 4 1 0 . 6 9 0 6 3 5 0
1 7 0 . 0 1 9 6 . 6 0 0 5 2 9 8 0 3 . 3 9 9 1 5 2 2 * * 7 3 8 5 2 ? 0 * 0 6 9 2 1 8 7 1 7 7 . 9 0 * 7 5 1 2 0 . 5 ) 1 1 * 0 9
1 7 2 . 5 0 1 9 5 . 1 5 9 2 6 9 8 0 4 . 6 * 0 * 6 2 2 . 6 9 3 0 1 1 5 0 * 0 6 9 2 0 2 5 1 7 8 . 4 3 1 5 9 2 9 0 . 4 1 2 5 3 * 6
1 7 5 . 0 0 1 9 4 . 1 3 6 7 6 9 8 0 5 . 6 6 2 6 8 2 2 , 8 5 0 8 7 9 6 0 * 0 6 9 1 9 1 1 1 7 8 . 9 5 5 6 8 1 6 0 . 2 7 * 6 4 7 4
1 7 7 . 5 0 1 9 3 . 5 2 5 5 5 9 8 0 6 * 4 7 * 0 0 2 2 * 9 4 6 1 7 5 9 0 * 0  6 9  I S * i 1 7 9 * * 7 8  2 6 0 1 0 . 1 ) 7 2 ) 4 5
1 8 0 . 0 0 1 9 3 . 3 2 2 2 6 9 8 0 6 * 6 7 7 * 0 2 2 * 9 7 6 0 3 2 0 0 * 0 6 9 1 8 2 0 1 7 9 * 9 9 9 9 9 9 7 0 . 0 0 0 0 0 0 0



THETA ENERGY 1

5 . 0 0 0 0 0  

ENERGY 2

1 . 0 0 8 1 4 5 0  

J  OF THETA

4 , 0 0 3 8 7 3 0  

j  o r  p h i

1 . 0 0 8 1 4 5 0

ONEGA

4 . 0 0 3 6 7 3 0

PHI

0* 0 4 . 9 9 9 9 3 0 . 0 0 0 0 7 0 . 6 3 7 0 8 6 2 • 9 9 9 , 9 9 9 9 9 9 9 0 . 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0
2*50 4 . 9 9 7 5 3 0 . 0 0 2 4 6 0 . 6 3 7 3 5 4 8 3 2 , 2 0 ) 1 1 1 4 3 . 1 3 1 9 4 1 3 8 1 . 1 5 4 5 3 3 9
5 . 0 0 4 . 9 9 0 3 3 0 . 0 0 9 6 5 0 . 6 3 8 1 6 1 2 1 ,6 1 8 5 4 8 8 6 . 2 6 2 7 8 6 5 6 4 , 6  2 8 2 6 6 9
7 , 5 0 4 . 9 7 6 3 7 0 . 0 2 1 6 1 0 . 6 3 9 5 0 6 6 2 . 5 7 6 8 8 3 6 9 , 3 9 1 3 2 7 8 8 4 . 5 6 5 1 1 5 4

1 0 . 0 0 4 . 9 6 1 7 0 0 . 0 3 8 3 0 0 . 6 4 1 3 9 3 4 2 . 1 2 4 7 9 5 4 1 2 . 5 1 0 4 9 6 7 8 3 . 2 7 6 1 6 6 4
1 2 . 5 0 4 . 9 4 0 4 0 0 . 0 5 9 5 7 0 . 6 4 3 6 2 4 7 1 . 0 0 7 4 4 6 3 1 5 . 6 3 7 1 4 3 7 6 2 . 0 4 8 3 6 1 7
1 5 . 0 0 4 . 9 1 4 5 6 0 . 0 6 5 4 2 0 . 6 4 6 6 0 4 9 1 . 5 2 0 2 6 1 5 1 8 . 7 5 2 1 0 5 5 8 0 . 5 3 1 6 9 3 7
1 7 . 5 0 4 . 0 6 4 2 8 0 . 1 1 5 7 1 0 .65C  3369 1 . 3 1 0 4 6 1 ? 2 1 . 6 6 0 4 3 3 4 7 8 , 9 9 8 0 7 2 5
2 0 . 0 0 4 . 9 4 9 7 1 0 . 1 5 0 2 8 0 . 6 5 4 4 3 2 7 1 . 1 5 3 1 9 2 9 2 4 . 9 6 0 6 3 6 8 7 7 . 4 7 4 0 2 2 4
2 2 . 5 0 ’ 4 . 9 1 0 9 6 0 . 1 8 6 9 8 0 . 6 5 9 0 9 2 8 1 . 0 3 0 4 2 0 7 2 6 . 0 5 2 2 7 7 1 7 5 . 9 5 3 3 7 5 2
2 5 . 0 0 4 . 7 6 6 2 7 0 . 2 3 1 7 1 C . 6 6 4 3 2 6 6 0 . 9 3 0 5 2 4 4 3 1 . 1 3 3 6 6 1 6 7 4 . 4 0 9 2 3 7 1
2 7 . 5 0 4 . 7 2 1 7 6 0 . 2 7 8 2 0 0 . 6 7 0 1 4 3 0 0 . 8 4 9 9 1 2 6 3 4 , 2 0 3 9 0 7 9 7 2 . 0 8 7 2 6 9 8
5 0 . 0 0 4 . 6 7 1 6 3 0 . 3 2 8 3 5 0 . 6 7 6 5 5 0 5 0 . 7 6 2 2 7 4 ? 3 7 . 2 6 1 9 4 5 0 7 1 , 3 5 5 7 9 2 0
5 2 . 5 0 4 . 6 1 6 1 0 0 . 3 8 1 6 8 0 . 6 6 3 5 5 6 7 0 . 7 2 5 4 6 0 1 4 0 . 3 0 6 7 1 3 6 6 9 , 8 3 5 1 6 0 3
5 5 . 0 0 4 . 5 6 1 3 8 0 . 4 3 8 5 6 0 . 6 9 1 1 7 8 0 0 . 6 7 7 0 7 9 8 4 J , 337 1702 0 8 . 3 2 4 5 3 5 1
5 7 . 5 0 4 . 5 0 1 7 0 0 . 4 9 8 2 6 0 . 6 9 9 4 1 9 2 0 . 6 3 5 2 4 6 6 4 6 . 3 5 2 3 0 9 0 6 6 . 6 1 7 3 * 0 3
4 0 . 0 0 4 . 4 3 9 3 0 0 . 5 6 0 6 6 0 . 7 0 6 2 9 3 3 0 . 5 9 8 8 7 3 5 4 9 , 3 5 1 1 0 9 9 6 5 . 3 1 8 8 7 7 3
4 2 . 5 0 4 . 3 7 4 4 2 0 . 6 2 5 5 5 0 . 7 1 7 8 1 1 9 0 . 5 6 6 9 5 0 2 5 2 , 3 3 2 5 9 3 1 6 3 . 8 2 7 6 9 9 8
4 5 . 0 0 4 . 3 0 7 2 9 0 . 6 9 2 6 8 0 . 7 2 7 9 6 7 1 0 . 5 3 8 7 7 3 5 5 5 . 2 9 5 6 0 4 5 6 2 . 3 4 6 0 1 6 1
4 7 . 5 0 4 . 2 3 6 1 7 0 . 7 6 1 7 6 0 . 7 3 8 8 3 0 2 0 . 5 1 3 7 6 3 5 5 8 . 2 3 9 8 1 2 0 6 0 . 6 7 5 0 6 1 9
5 0 . 0 0 4 . 1 6 7 3 1 0 . 6 3 2 6 4 0 . 7 5 0 3 5 3 4 0 . 4 9 1 4 1 2 7 6 1 . 1 6 3 7 1 2 3 5 9 , 4 1 ) 1 9 6 8
5 2 . 5 0 4 . 0 9 4 9 7 0 . 9 0 4 9 8 0 . 7 6 2 5 6 6 0 0 . 4 7 1 3 5 6 ? 6 4 . 0 6 6 6 3 8 1 5 7 . 9 6 1 6 0 9 )
5 5 . 0 0 4 . 0 2 1 3 8 0 . 9 7 8 5 6 0 . 7 7 5 4 8 5 0 0 . 4 5 3 2 6 7 5 6 6 . 9 4 7 7 5 1 1 5 6 . 5 2 1 8 1 2 1
5 7 . 5 0 3 . 9 4 6 7 9 1 . 0 5 3 1 8 0 . 7 8 9 1 1 7 4 0 . 4 3 5 9 1 9 6 6 9 . 8 0 6 2 5 7 ) 5 5 , 0 9 ! 1 2 6 3
6 0 . 0 0 3 . 8 7 1 4 5 . 1 . 1 2 8 5 0 0 . 6 0 3 4 7 2 4 0 . 4 2 2 0 8 2 6 7 2 . 6 4 1 3 9 4 3 5 3 , 6 7 4 1 0 3 0
6 2 . 5 0 3 . 7 9 5 5 9 1 . 2 0 4 3 5 0 , 8 1 6 5 6 0 3 0 . 4 0 8 5 7 0 5 7 5 . 4 5 2 4 4 8 * 5 2 , 2 6 8 9 4 5 1
6 5 . 0 0 3 . 7 1 9 4 3 1 . 2 6 0 4 9 0 . 6 3 4 3 8 8 6 0 . 3 9 6 2 3 0 2 7 8 . 2 3 8 7 5 0 6 5 0 . 0 7 5 9 2 0 8
6 7 . 5 0 3 . 6 4 3 2 1 1 . 3 5 6 7 1 0 . 8 5 0 9 6 4 3 0 . 3 8 4 9 3 2 5 8 0 . 9 9 9 6 7 9 1 4 9 . 4 9 5 4 6 4 9
7 0 . 0 0 3 . 5 6 7 1 2 1 . 4 3 2 6 2 0 . 8 6 8 2 9 1 4 0 . 3 7 4 5 6 2 ) 8 3 . 7 3 4 6 6 3 2 4 8 . 1 2 7 3 5 8 0
7 2 . 5 0 3 . 4 9 1 3 9 1 . 5 0 8 5 6 0 . 8 6 6 3 7 2 8 0 .3 6 5 0 3 3 1 8 6 . 4 4 3 1 8 5 4 4ft ,  7 7 * ? ) ? * '
7 5 . 0 0 3 . 4 1 6 1 7 1 . 5 8 3 7 7 0 . 9 0 5 2 0 9 0 0 .3 5 6 2 5 4 1 8 9 . 1 2 4 7 8 2 4 4 5 . 4 3 2 ) 4 5 ?
7 7 . 5 0 3 . 3 4 1 6 7 1 . 6 5 6 2 4 0 . 9 2 4 7 9 7 9 0 . 3 4 6 1 5 6 9 9 1 . 7 7 9 0 5 1 3 4 4 , 1 0 5 6 0 9 9
6 0 . 0 0 3 . 2 6 6 0 5 1 . 7 3 1 6 5 0 . 9 4 5 1 3 4 1 0 . 3 4 0 6 7 1 7 9 4 . 4 0 5 6 4 5 5 4 2 . 7 9 2 3 0 1 8
8 2 . 5 0 3 . 1 9 5 4 9 1 . 6 0 4 4 5 0 , 9 6 6 2 1 0 0 0 . 3 3 3 7 4 2 5 9 7 . 0 0 4 2 8 2 1 4 1 . 4 9 2 6 1 6 0
8 5 . 0 0 3 . 1 2 4 0 8 1 . 6 7 5 6 3 0 . 9 8 8 0 1 2 3 0 . 3 2 7 3 2 5 9 9 9 . 5 7 4 7 3 9 9 • 4 0 . 2 0 7 6 4 6 4
6 7 . 5 0 3 . 0 5 4 0 0 1 . 9 4 5 9 1 1 . 0 1 0 5 2 6 9 0 , 3 2 1 3 7 3 1 1 0 2 . 1 1 6 8 6 0 4 3 8 , 9 3 6 6 3 0 4
9 0 . 0 0 2 . 9 9 5 3 6 2 . 0  1456 1 . 0 3 3 7 3 3 0 0 ,3 1 5 8 4 5 1 1 0 4 . 6 3 0 5 5 2 2 3 7 , 0 7 0 0 3 1 3
9 2 . 5 0 2 . 9 1 8 2 7 2 . 0 6 1 6 5 1 , 0 5 7 6 0 6 * 0 , 3 1 0 7 0 8 9 1 0 7 . 1 1 5 7 8 2 8 3 0 , 4 3 7 0 9 5 )
9 5 . 0 0 2 , 6 5 2 8 1 2 . 1 4 7 1 1 1 , 0 6 2 1 1 7 6 0 , 3 0 5 9 3 2 0 1 0 9 . 5 7 2 5 9 6 8 3 5 . 2 0 8 7 6 3 5
9 7 . 5 0 2 . 7 8 9 0 8 2 . 2 1 0 8 1 1 , 1 0 7 2 3 4 1 0 , 3 0 1 4 8 7 ? 1 1 2 . 0 0 1 0 8 7 5 3 3 . 9 9 4 7 6 7 4

1 0 0 . 0 0 2 , 7 2 7 1 6 2 . 2 7 2 7 6 1 . 1 3 2 9 1 5 3 0 . 2 9 7 3 4 0 0 1 1 4 . 4 0 1 4 2 2 4 3 2 , 7 9 4 4 ) 3 1
1 0 2 . 5 0 2 , 6 6 7 1 0 2 . 3 3 2 8 1 1 . 1 5 0 1 1 6 9 0 , 2 9 3 4 9 0 6 1 1 6 . 7 7 3 8 3 2 6 3 1 . 6 0 8 3 6 4 4
1 0 5 . 0 0 2 , 6 0 8 9 6 2 . 3 9 0 9 3 1 , 1 8 5 7 6 9 2 0 , 2 6 9 8 9 7 3 1 1 9 . 1 1 8 6 0 8 5 3 0 . 4 3 6 2 3 1 6
1 0 7 . 5 0 2 , 5 5 2 7 8 2 . 4 4 7 1 1 1 , 2 1 2 6 7 5 6 0 , 2 0 0 5 4 7 1 1 2 1 . 4 3 6 1 0 0 5 2 9 , 2 7 7 5 6 8 7
i lO.OO 2 , 4 9 8 6 1 2 . 5 0 1 3 1 1 , 2 4 0 3 1 6 3 0 ,2 8 3 4 2 3 1 1 2 3 . 7 2 6 7 2 5 0 2 8 , 1 3 2 1 6 1 ?
1 1 2 . 5 0 2 , 4 4 6 4 6 2 . 5 5 3 4 2 1 . 2 6 8 0 4 3 6 0 , 2 8 0 5 1 1 4 1 2 5 . 9 9 0 9 4 9 6 2 7 , 0 0 0 3 0 6 4
1 1 5 . 0 0 2 , 3 9 6 3 5 2 . 6 0 3 5 3 1 . 2 9 5 9 6 5 6 0 , 2 7 7 7 9 6 1 1 2 8 . 2 2 9 2 9 4 0 2 5 . 8 8 1 2 7 8 5
1 1 7 . 5 0 2 , 3 4 8 3 1 2 . 6 6 1 5 9 1 . 3 2 4 0 6 4 0 0 , 2 7  5264Q 1 3 0 . 4 4 2 3 3 6 ? 2 4 ,  7 7 4 6 0 5 8
1 2 0 . 0 0 2 , 3 0 2 3 3 2 . 6 9 7 5 6 1 , 3 5 2 1 9 5 4 0 , 2 7 2 9 0 6 4 1 3 2 . 6 3 0 7 0 2 1 2 3 . 6 8 0 7 9 0 ?
1 2 2 , 5 0 2 . 2 5 8 4 2 2 . 7 4 1 4 8 1 . 3 6 0 2 9 2 4 0 , 2 7 0 7 0 9 4 1 3 4 . 7 9 5 0 6 6 0 2 2 . 5 9 8 7 0 0 2
1 2 5 . 0 0 2 , 2 1 6 5 7 2 . 7 8 3 3 1 1 , 4 0 8 2 6 4 1 0 , 2 6 8 6 6 4 ) 1 3 6 . 9 3 6 1 5 0 5 2 1 . 5 2 8 3 4 2 4
1 2 7 . 5 0 2 , 1 7 6 7 8 2 . 8 2 3 1 0 1 . 4 3 6 0 1 2 7 0 , 2 6 6 7 6 1 9 1 3 9 . 0 5 4 7 1 5 6 ? 0 , 4 0 9 2 ?  70
1 3 0 . 0 0 2 . 1 3 9 0 2 2 . 8 6 0 8 7 1 , 4 6 3 4 3 9 4 0 , 2 6 4 9 9 3 7 U l . 1515566 1 9 . 4 2 0 8 5 4 0
1 3 2 . 5 0 2 . 1 0 3 3 0 2 . 8 9 6 6 0 1 . 4 9 0 4 4 0 1 Ok 2633526 1 4 3 , 2 2 7 5 1 7 6 1 8 . 3 8 3 0 1 4 9
1 3 5 . 0 0 2 . 0 6 9 5 9 2 . 9 3 0 2 6 1 . 5 1 6 9 1 1 6 0 , 2 6 1 6 3 1 7 1 4 5 . 2 8 3 4 6 4 3 1 7 , 3 6 5 2 9 0 8
1 3 7 . 5 0 2 . 0 3 7 8 7 2 . 9 6 2 0 2 1 . 5 4 2 7 4 3 5 0 , 2 6 0 4 2 4 ? 1 4 7 . 3 2 0 3 0 0 ) 1 0 . 3 3 0 9 7 7 9
1 4 0 . 0 0 2 . 0 0 8 1 2 2 . 9 9 1 7 4 1 . 5 6 7 0 3 2 3 0 , 2 5 9 1 2 4 6 1 4 9 , 3 3 8 9 6 0 6 1 5 . 3 2 7 8 5 5 9
1 4 2 . 5 0 1 .9 8 0 3 2 3 . 0 1 9 6 7 1 . 5 9 2 0 6 6 5 0 , 2 5 7 9 2 7 4 1 5 1 . 3 4 0 3 9 5 ? 1 4 , 3 2 7 2 2 0 ?
1 4 5 . 0 0 1 . 9 5 4 4 5 3 . 0 4 5 4 2 1 . 6 1 5 3 4 3 3 0 , 2 5 6 8 2 8 1 1 5 3 . 3 2 5 5 8 7 5 1 3 , 3 3 4 8 3 7 9
1 4 7 . 5 0 1 . 9 3 0 4 7 3 . 0 6 9 4 2 1 . 6 3 7 5 5 4 6 0 , 2 5 5 8 2 1 9 1 5 5 . 2 9 5 5 3 5 9 1 2 , 3 4 9 9 7 2 5
1 5 0 . 0 0 1 . 9 0 6 3 9 3 . 0 9 1 5 1 1 . 6 5 8 5 9 5 3 0 , 2 5 4 9 0 5 ? 1 5 7 . 2 5 1 2 6 8 6 1 1 . 3 7 2 2 7 3 4
> 5 2 . 5 0 1 . 8 6 6 1 6 3 . 1 1 1 7 3 1 . 6 7 8 3 6 7 8 0 . 2 5 4 0 7 4 ? 1 5 9 .1 9 3 8 1 0 1 1 0 . 4 0 1 1 7 3 3
1 5 5 . 0 0 1 .6 6 9 7 7 3 . 1 3 0 1 0 1 . 6 9 6 7 7 6 8 0 . 2 5 ) 3 2 5 8 1 6 1 . 1 2 4 2 2 2 0 9 . 4 ) 6 1 7 2 0
1 5 7 . 5C L .65320 3 . 1 4 6 6 8 1 . 7 1 3 7 3 0 8 0 . 2 5 2 6 5 6 9 1 6 3 . 0 4 3 5 6 9 8 8 . 4 7 6 0 0 0 2
1 6 0 . 0 0 1 .8 3 8 4 2 3 . 1 6 1 4 7 1 . 7 2 9 1 4 4 7 0 . 2 5 2 0 6 5 1 1 6 4 . 9 5 2 9 ) 0 1 7 . 5 2 2 1 3 2 5
1 6 2 . 5 0 1 .8 2 5 4 3 3 . 1 7 4 4 3 1 . 7 4 2 9 3 8 7 0 . 2 5 1 5 4 6 0 1 6 6 , 6 5 3 3 7 5 7 6 . 5 7 2 1 1 4 0
16  5 • 00 1 . 6 1 4 2 0 3 . 1 6 5 6 6 1 . 7 5 5 0 4 5 6 0 . 2 5 1 1 0 3 8 1 6 8 , 7 4 6 0 ) 1 8 5 . 6 2 5 9 3 6 1
1 6 7 . 5 0 1 .8 0 4 7 3 3 . 1 9 5 1 4 1 . 7 6 5 4 0 0 9 0 . 2 5 0 7 3 0 7 1 7 0 . 6 3 1 9 7 1 ? 4 , 6 8 3 1 4 5 6
1 7 0 . 0 0 1 . 7 9 6 9 9 3 . 2 0 2 6 9 1 . 7 7 3 9 4 7 3 0 . 2 5 0 4 2 7 3 1 7 2 . 5 1 2 3 0 7 8 3 . 7 4 3 U O 0
1 7 2 . 5 0 1 . 7 9 0 9 9 3 , 2 0 8 8 9 1 . 7 6 0 6 4 2 7 0 . 2 5 0 1 9 2 6 1 7 4 . 3 8 8 1 7 0 ? 2 . 8 0 5 3 9 0 7
1 7 5 . 0 0 1.7867Q 3 . 2 1 3 1 7 1 . 7 6 5 4 5 1 0 0 . 2 5 0 0 2 5 5 1 7 6 . 2 6 0 6 6 5 1 1 . 8 6 9 3 1 7 8
1 7 7 . 5 0 1 . 7 8 4 1 3 3 . 2 1 5 7 5 1 . 7 0 6 3 4 7 8 0 . 2 4 9 9 2 5 5 1 7 6 . 1 3 0 8 9 8 6 0 . 9 3 4 3 5 0 5
1 6 0 . 0 0 1 . 7 6 3 2 7 3 . 2 1 6 6 0 1 . 7 6 9 3 1 5 4 0 . 2 4 9 8 9 2 ? 1 7 9 . 9 9 9 9 9 9 7 0 . 0 0 0 0 0 0 0



THETA ENERGY 1

1 0 . 0 0 0 0 0  

ENERGY 2

1 . 0 0 8 1 4 5 0  

J  OF THETA

4 . 0 0 3 8 7 3 0  

J  OF PH|

1 .0 0 8 1 4 5 0

OMEGA

4 . 0 0 3 8 7 3 0

PHI

0* 0 9 . 9 9 9 9 0 0 . 0 0 0 0 7 0 . 6 3 5 9 9 8 8  * 9 9 9 . 9 9 9 9 9 9 9 0 . 0 0 0 0 0 0 0 1 7 9 . 9 9 9 9 9 9 7
2* SO 9*99 508 0 . 0 0 4 8 8 0 . 6 3 6 2 6 6 7 2 0 . 2 6 7 7 7 7 9 3 .1 3 4 6 5 1 4 8 3 . 3 0 8 5 9 7 6
l i M 9 . 9 8 0 6 6 0 . 0 1 9 3 0 0 . 6 3 7 0 7 8 4 2 . 9 5 2 3 6 9 ? 6 . 2 6 8 1 14Q 8 5 . 7 * 7 9 7 5 1
7 .  SO 9 . 9 5 6 6 6 0 . 0 4 3 2 9 0 . 6 3 8 4 2 9 6 2 . 7 6 0 3 1 1 9 9 . 3 9 9 3 2 9 6 8 4 . 6 * 6 1 0 1 6

1 0 . 0 0 9 . 9 2 3 2 5 0 . 0 7 6 7 0 0 . 6 4 0 3 2 4 6 2 . 2 3 0 1 6 3 3 1 2 . 5 2 7  1101 9 3 . 3 6 2 6 4 3 1
1 2 . So 9 . 6 6 0 5 4 0 . 1 1 9 4 3 0 . 6 * 2 7 6 6 6 1 . 6 1 2 5 0 6 4 1 5 . 6 5 0 3 5 5 4 8 2 . 0 6 6 2 8 2 6
1 5 . 0 0 9 . 8 2 8 7 1 0 . 1 7 1 2 5 0 . 6 * 5 7 5 9 7 1 . 5 2 5 3 9 9 4 1 8 .7 6 7 9 1 3 4 8 0 . 5 5 9 2 5 0 0
1 7 . SO 9 . 7 6 6 0 0 0 . 2 3 1 9 7 0 . 6 * 9 3 0 8 9 1 . 3 1 2 9 2 3 7 2 1 . 8 7 0 6 6 8 7 7 9 . 0 1 ) 7 8 9 5
2 0 . 0 0 9 . 6 9 6 6 8 0 . 3 0 1 3 0 0 . 6 5 3 4 2 0 1 1 . 1 5 3 7 1 3 7 2 4 . 9 8 1 5 0 3 9 7 7 . 4 7 4 7 0 6 7
2 2 .  SO ■ 9 . 6 2 1 0 4 0 . 3 7 8 9 3 0 . 6 5 8 1 0 0 1 1 . 0 2 9 7 9 9 5 2 8 . 0 7 5 3 0 5 7 7 3 . 9 3 8 6 6 0 7
2 5 . 0 0 9 . 5 3 5 4 1 0 . 4 6 4 5 4 0 . 6 6 3 ) 5 6 4 0 . 9 3 0 7 3 4 0 3 1 . 1 5 6 9 6 2 2 7 4 . 4 0 6 2 4 2 0
2 7 . SO 9 . 4 4 2 1 6 0 . 5 5 / 8 2 0 . 6 6 9 1 9 7 2 0 . 8 4 9 2 7 6 7 3 4 .2 3 1 4 3 4 6 7 2 . 8 6 7 0 5 5 6
3 0 . 0 0 9 . 3 4 1 6 7 0 . 6 5 8 3 0 0 . 6 7 5 6 3 1 5 0 . 7 8 1 9 8 4 8 3 7 .2 9 1 5 9 5 0 7 1 . 3 * 1 1 6 8 9
3 2 . SO 9 . 2 3 4 3 7 0 . 7 6 5 6 2 0 . 6 8 2 6 6 9 ? 0 . 7 2 5 0 9 4 0 4 0 . 3 3 8 3 9 2 2 6 9 . 8 1 6 7 2 5 3
3 5 . 0 0 9 . 1 2 0 6 8 0 . 8 7 9 2 8 0 . 6 9 0 ) 2 0 2 0 . 6 7 6 7 0 7 4 4 3 . 3 7 0 7 8 4 6 6 6 . 3 0 3 9 1 7 0
3 7 . SO 9 . 0 0 1 0 7 0 . 9 9 8 9 0 0 . 6 9 8 5 9 5 3 0 . 6 3 4 8 9 5 1 4 6 . 3 8 7 7 4 4 7 6 6 . 7 9 5 ) 3 1 3
4 0 . 0 0 8 . 8 7 6 0 0 1 . 1 2 4 0 0 0 . 7 0 7 5 0 5 9 0 . 5 0 8 4 9 5 1 4 9 . 3 6 6 2 6 4 9 6 5 . 2 9 ) 7 2 4 9
4 2 . SO 8 . 7 4 5 9 5 1 .2 5 4 0 1 0 . 7 1 7 0 6 3 6 0 . 5 6 6 6 3 9 7 5 2 . 3 7 1 3 5 5 9 6 3 . 8 0 3 6 6 0 1
4 5 . 0 0 8 . 6 1 1 4 4 1 . 3 8 6 5 3 0 . 7 2 7 2 7 9 9 0 . 5 3 8 4 8 1 9 5 5 .3 3 6 0 6 1 1 6 2 . 3 2 1 1 2 7 2
4 7 .  SO 8 . 4 7 2 9 4 1 . 5 2 7 0 3 0 . 7 3 8 1 6 6 7 0 . 5 1 3 4 6 6 1 5 8 .2 8 1 4 4 7 0 6 0 . 8 * 7 9 6 4 ?
s o . o o 6 . 3 3 0 9 7 1 .6 6 9 0 1 0 . 7 4 9 / 3 5 9 0 . 4 9 1 1 3 1 9 6 1 .2 0 6 6 0 7 1 5 9 . 3 8 5 3 6 7 5
S 2 .S 0 6 . 1 8 6 0 2 1 . 8 1 3 9 5 0 . 7 6 1 9 9 9 3 0 . 4 7 1 0 8 7 8 6 4 . 1 1 0 6 7 4 0 3 7 . 9 3 3 1 1 6 6
s s . o o 6 . 0 3 8 6 0 1 . 9 6 1 4 0 0 . 7 7 * 9 6 8 1 0 .4 5 3 Q 1 9 5 6 6 . 9 9 2 8 0 6 9 3 6 . 4 9 1 4 1 4 1
5 7 . 5 0 7 . 8 8 9 1 9 2 . 1 1 0 7 9 0 . 7 8 8 6 5 2 9 0 . 4 3 6 6 6 6 1 6 9 .8 5 2 2 1 2 6 5 5 . 0 6 2 1 9 2 7
6 0 . 0 0 7 . 7 3 8 2 9 2 . 2 6 1 7 0 0 . 8 0 3 0 6 3 8 0 . 4 2 1 8 5 3 3 7 2 . 6 8 0 1 2 9 9 5 3 . 6 4 4 0 ) 8 0
6 2 . 5 0 7 . 5 8 6 3 4 2 . 4 1 3 6 5 0 . 8 1 8 2 1 0 0 0 . 4 0 6 3 4 5 3 7 5 .4 9 9 6 4 3 4 5 2 . 2  3 7852 3
6 5 . 0 0 7 . 4 3 3 6 3 2 . 5 6 6 1 7 0 . 8 3 * 0 9 9 3 0 . 3 9 6 0 1 3 1 7 6 . 2 8 6 6 8 7 7 5 0 . 8 4 4 3 4 9 3
6 7 . S 0 7 . 2 8 1 1 9 2 . 7 1 6 7 9 0 . 8 5 0 7 3 7 8 0 . 3 6 4 7 2 6 1 6 1 . 0 4 8 0 4 0 9 4 9 . 4 6 3 8 6 7 8
7 0 . 0 0 7 . 1 2 6 6 4 2 . 8 7 1 1 6 0 . 8 6 8 1 3 0 5 0 . 3 7 4 3 6 7 1 6 3 . 7 6 3 3 3 4 9 4 8 . 0 9 6 0 3 0 6
7 2 . 5 0 6 . 9 7 7 1 9 3 . 0 2 2 6 1 0 . 8 8 6 2 6 0 1 0 . 3 6 4 8 4 3 9 6 6 . 4 9 2 0 5 4 5 4 6 . 7 4 1 6 3 6 1
7 5 . 0 0 6 . 8 2 6 6 1 3 . 1 7 3 3 9 0 . 9 0 5 1 6 6 7 0 . 3 5 6 0 7 2 ? 8 9 .1 7 3 7 3 9 8  . 4 5 . 4 0 0 8 1 6 2
7 7 . SO 6 . 6 7 7 4 8 3 . 3 2 2 5 1 0 . 9 2 * 8 4 6 5 0 . 3 4 7 9 7 9 1 9 1 .8 2 7 9 9 0 9 4 4 . 0 7 3 8 2 7 6
6 0 . 0 0 6 . 5 3 0 1 2 3 . 4 0 9 8 8 0 . 9 4 5 2 5 9 8 0 . 3 4 0 4 9 9 2 9 4 ,4 5 4 4 6 3 6 * 2 . 7 6 0 5 4 8 7
6 2 . 5 0 6 . 3 6 4 6 5 3 . 6 1 5 1 7 0 . 9 6 6 4 1 2 5 0 . 3 3 ) 5 7 7 4 9 7 . 0 5 2 8 7 9 ) 4 1 . 4 6 1 3 0 6 8
6 5 . 0 0 6 . 2 4 1 9 6 3 . 7 5 8 0 4 0 . 9 6 8 2 9 5 0 0 . 3 2 7 1 6 5 6 9 9 .6 2 3 0 1 9 6 4 0 . 1 7 6 5 0 4 1
6 7 . 5 0 6 . 1 0 1 7 1 3 . 8 9 8 2 9 1 . 0 1 0 8 9 1 2 0 .  3212171 1 0 2 . 1 6 4 7 ) 0 4 3 8 . 9 0 5 6 9 1 0
9 0 . 0 0 5 . 9 6 4 3 5 * • 0 3 5 6 4 1 . 0 3 * 1 8 1 0 0 . 3 1 5 6 9 4 6 1 0 4 .6 7 7 9 2 6 7 3 7 . 6 4 9 2 8 7 7
9 2 . 5 0 5 . 6 3 0 0 9 4 . 1 6 9 9 0 1 . 0 5 8 1 4 0 ) 0 . 3 1 0 5 6 2 ? 1 0 7 .1 6 2 5 7 6 ? 3 6 . 4 0 7 1 0 6 0
9 5 . 0 0 5 . 6 9 9 1 3 4 . 3 0 0 8 9 1 . 0 6 2 7 ) 9 6 0 . 3 0 5  7868 1 0 9 .6 1 6 7 2 7 1 3 5 . 1 7 9 1 2 4 4
9 7 . 5 0 5 . 5 7 1 6 3 . 4 . 4 2 8 4 0 1 . 1 0 7 9 4 5 1 0 . 3 0 1 3 4 6 6 1 1 2 . 0 4 6 4 8 0 ? 3 3 . 9 6 5 3 6 4 1

1 0 0 . 0 0 5 . 4 4 7 7 5 4 . 5 5 2 2 7 1 . 1 3 3 7 1 7 3 0 . 2 9 7 2 1 0 7 1 1 4 , 4 4 6 0 1 0 4 3 2 . 7 6 5 8 9 6 6
102*50 5 . 3 2 7 6 0 4 . 6 7 2 4 1 1 . 1 6 0 0 1 1 9 0 . 2 9 3 ) 5 7 4 1 1 6 .6 1 7 5 4 5 1 3 1 . 5 8 0 3 0 0 2
1 0 5 . 0 0 5 . 2 1 1 3 1 4 .  78871 1 . 1 6 6 7 7 7 9 0 . 2 6 9 7 6 6 4 1 1 9 . 1 6 1 3 8 2 3 3 0 . 4 0 6 6 6 4 4
1 0 7 . 5 0 5 . 0 9 8 9 4 4 . 9 0 1 0 7 1 . 2 1 3 9 6 0 0 0 . 2 8 6 4 1 9 1 1 2 1 . 4 7 7 0 7 5 9 2 9 . 2 5 0 6 9 8 )
1&0.00 4 . 9 9 0 W 5 . 0 0 9 4 4 1 . 2 4 1 4 9 6 7 0 . 2 8 3 2 9 6 1 l 2 3 . 7 6 7 4 4 6 7 2 8 . 1 0 0 1 3 7 7
1 1 2 . 5 0 4 * 6 6 6 2 9 5 . 1 1 3 7 4 1 . 2 6 9 3 2 0 7 0 . 2 6 0 ) 6 6 1 1 2 6 . 0 3 0 5 6 4 3 2 0 . 9 7 4 6 3 1 9
1 1 5 . 0 0 4 . 7 6 6 0 9 5 . 2 1 3 9 5 1 . 2 9 7 3 5 9 5 0 . 2 7 7 6 7 5 1 1 2 8 . 2 6 7 7 5 3 9 2 5 . 8 5 0 3 0 2 0
1 1 7 . 5 0 4 . 6 9 0 0 2 5 . 3 1 0 0 3 1 . 3 2 5 5 3 5 0 0 . 2 7 5 1 4 6 2 1 3 0 . 4 7 9 5 9 6 6 2 4 . Y 3 0 8 9 2 5
1 2 0 .0 0 4 . 5 9 8 0 7 5 . 4 0 1 9 7 1 . 3 5 3 7 6 4 1 0 . 2 7 2 7 6 9 6 1 3 2 . 6 6 6 7 2 1 9 2 3 . 0 5 7 0 4 0 4
1 2 2 .5 0 4 . 5 1 0 2 7 5 . 4 8 9 7 7 1 . 3 8 1 9 5 9 ? 0 . 2 7 0 5 9 4 5 1 3 4 , 8 2 9 6 1 1 8 2 2 . 5 7 0 4 1 8 9
1 2 5 . 0 0 4 . 4 2 6 5 9 5 . 5 7 3 4 4 1 . * 1 0 0 2 6 9 0 . 2 6 6 5 5 1 0 1 3 6 . 9 0 9 5 6 1 2 . 5 0 6 8 7 7 2
1 2 7 . 5 0 4 . 3 4 7 0 3 5 . 6 5 3 0 2 1 . * 3 7 3 7 1 6 0 . 2 6 6 6 5 0 1 1 3 9 .0 6 6 7 9 7 0 2 0 . 4 4 6 5 8 4 1
1 3 0 . 0 0 4 . 2 7 1 5 5 5 . 7 2 8 4 9 1 . * 6 5 3 9 2 2 0 . 2 6 4 6 8 3 6 U 1 . 1 8 2 2 6 6 ? 1 9 . 4 0 1 1 9 7 5
1 3 2 . 5 0 4 . 2 0 0 1 4 5 . 7 9 9 9 0 1 . * 9 2 * 8 6 0 0 . 2 6 3 2 4 3 9 14 3 ,2 5 6 8 2 4 5 1 8 . 3 6 4 2 7 4 5
1 3 5 . 0 0 4 . 1 3 2 7 4 5 . 9 6 7 2 9 1 . 5 1 9 0 4 7 4 0 . 2 6 1 7 2 4 1 1 4 5 .3 1 1 3 4 6 1 1 7 . 3 3 7 ) 7 7 0
1 3 7 . 5 0 4 . 0 e « 3 4 5 . 9 3 0 7 0 1 . 5 4 4 9 6 8 7 0 . 2 6 0 3 1 7 8 1 4 7 . 3 4 6 7 3 8 7 1 0 . 3 2 0 0 5 7 0
1 4 0 . 0 0 4 . 0 0 9 8 6 5 . 9 9 0 1 6 1 . 5 7 0 1 4 3 4 0 . 2 5 9 0 1 9 3 1 4 9 . 3 6 3 9 2 7 5 1 5 . 3 1 1 6 4 3 ?
1 4 2 . 5 0 3 . 9 5 4 3 0 6 . 0 4 5 7 4 1 . 5 9 4 4 6 1 6 0 . 2 5 7 6 2 3 ? 1 5 1 . 3 6 3 8 7 5 7 1 * . 3 1 2 2 2 7 4
1 4 5 . 0 0 3 . 9 0 2 5 8 6 . 0 9 7 4 4 1 . 0 1 7 8 1 6 7 0 . 2 5 6 7 2 4 7 1 5 3 . 3 4 7 5 6 6 7 1 3 . 3 2 0 7 7 0 5
1 4 7 . 5 0 3 . 8 5 4 6 6 6 . 1 4 5 3 9 1 . 6 4 0 1 0 3 4 0 . 2 5 5 7 1 9 5 1 5 5 . 3 1 6 0 0 2 7 1 2 . 3 3 6 6 9 2 6
1 5 0 . 0 0 3 . 8 1 0 5 2 6 . 1 8 9 5 3 1 . 6 6 1 2 1 6 3 0 . 2 5 4 6 0 3 5 1 5 7 .2 7 0 2 0 0 6 1 1 . 3 6 0 1 8 2 3
1 5 2 . 5 0 3 . 7 7 0 0 6 6 . 2 2 9 9 5 1 . 6 8 1 0 5 7 0 0 . 2 5 3 9 7 3 3 1 5 9 . 2 1 1 2 0 7 ? 1 0 . 3 9 0 0 7 4 2
1 5 5 . 0 0 3 . 7 3 3 3 2 6 . 2 6 6 7 2 1 . 6 9 9 5 2 8 2 0 . 2 5 3 2 2 5 4 1 6 1 . 1 4 0 0 6 5 6 9 . 4 2 6 0 2 3 1
1 5 7 . 5 0 3 . 7 0 0 2 0 6 . 2 9 9 8 4 1 . 7 1 6 5 3 9 0 0 . 2 5 ? 5 5 7 l 1 6 3 .0 5 7 6 4 5 1 8 . 4 0 7 5 2 5 7
1 6 0 . 0 0 3 . 6 7 0 6 7 6 . 3 2 9 3 6 1 . 7 3 2 0 0 5 9 0 . 2 5 1 9 6 5 6 1 6 4 . 9 6 5 6 3 7 0 7 . 5 1 4 0 1 1 6
' 6 2 . 5 0 3 . 6 4 4 7 0 6 . 3 5 5 3 5 1 . 7 4 5 8 4 7 8 0 . 2 5 1 4 4 9 2 1 6 6 .8 6 4 5 1 6 1 6 . 5 6 4 9 6 7 7
6 5 . 0 0 3 . 6 2 2 2 7 6 . 3 7 7 7 7 1 . 7 5 7 9 9 5 2 0 . 2 5 1 0 0 5 3 1 6 8 . 7 5 5 5 7 9 7 5 . 6 1 9 8 3 4 3

1 6 7 . 5 0 3 . 6 0 3 3 3 6 . 3 9 6 7 0 1 . 7 6 6 3 6 5 4 0 . 2 5 0 6 3 2 6 1 7 0 . 6 3 9 9 3 5 9 4 . 6 7 6 0 5 2 6
1 7 0 . 0 0 .58787 6 . 6 1 2 1 6 1 . 7 7 6 9 6 2 2 0 . 2 5 0 3 2 9 4 1 7 2 . 5 1 8 6 8 9 2 3 . 7 3 9 0 6 7 9
1 7 2 . 5 0 > .5 7 5 8 7 6 . 4 2 4 1 9 1 . 7 6 3 6 8 0 6 0 . 2 5 0 0 9 * 9 1 7 4 . 3 9 2 9 6 4 7 2 . 6 0 2 3 2 3 3
1 7 5 . 0 0 3 . 5 6 7 3 1 6 . 4 3 2 7 2 1 . 7 8 8 5 0 5 2 0 . 2 4 9 9 2 7 9 1 7 6 . 2 6 3 8 6 ) 9 1 . 8 0 7 2 7 5 1
1 7 7 . 5 0 3 . 5 6 2 1 7 6 . 4 3 7 8 6 1 . 7 9 1 * 1 0 7 0 . 2 4 9 6 2 6 0 1 7 8 . 1 3 2 5 0 0 5 0 . 9 3 3 3 3 7 8
1 6 0 . 0 0 3 . 5 6 0 4 6 6 . 4 3 9 5 7 1 . 7 9 2 3 0 0 6 0 . 2 4 9 7 9 4 7 1 7 9 . 9999V97 0 . 0 0 0 0 0 0 0



//

THETA
J

ENERGY l

20 .00000  

ENERGY 2

1 .0 0 6 1 4 5 0  

J  OF THETA

4 .0 0 3 6 7 3 0  

J  OF PH|

1*0061450 

OMEGA

4 .0 0 ) 8 7 ) 0

PHI

0*0 1 9 .9 9 9 0 2 0 .00007 0 .6 3 ) 8 2 6 8  * 9 9 9 .9 9 9 9 9 9 9 0 .00 0 0 0 0 0 0 .00 0 0 0 0 0
2 .5 0 1 9 .9 9 0 2 5 0 .00976 0 .6 3 4 1 0 0 9 1 2 .0 0 7 9 7 2 2 3 .1399903 64 .7567063
5 .0 0 1 9 .9 6 1 2 2 0 .03974 0 .6 3 4 9 1 7 6 3 .6 0 7 0 6 5 ? 6 .2 7 66044 0 0 .3 )7 7 6 6 7
7 .3 0 1 9 .9 1 3 0 0 0 .0 8 6 9 9 0 .6 3 6 2 8 0 5 2 .8 7 0 9 3 5 ? 9 .4153164 6 3 .0 1 2 6 6 4 )

1 0 .0 0 1 9 .6 4 5 0 1 0 .1 5 4 1 5 0 .6 3 6 1 9 1 6 2 .2 6 4 9 4 2 5 1 2 .5 4 8 )7 6 6 68.6520381
1 2 .5 0 1 9 .7 5 9 9 2 0 .2 4006 0 .6 4 0 6 5 4 6 1 .6 2 2 0 6 5 3 15 .6761649 62 .1 0 0 9 6 9 ?
1 5 .0 0 1 9 .6 5 5 7 5 0 .3 4425 0 .6 4 3 6 7 3 3 1 .5 2 6 2 1 0 0 18 .7994417 60 .5 3 6 7 3 3 ?
I T .  50 1 9 .5 5 3 7 0 0 .4 6 6 2 6 0 .6 4 7 2 5 2 6 1.-3147400 21 .9151670  , 79 .0205640
2 0 .0 0 1 9 .5 9 4 5 5 0 .6 0562 0 .6 5 1 3 9 9 0 1 .1 5 3 7 9 8 5 25 .0226964 7 7 .4 6 6 2 2 )0
2 2 .5 0 1 9 .2 5 6 3 0 0 .7 6167 0*6561166 1 .0 2 9 1 8 4 5 2 8 .1 2 1 4 3 )0 75 .9197106
2 5 .0 0 19 .0 6 6 2 1 0 .9 3 3 7 8 0 .6 6 1 4 1 9 2 0 * 9 29558? 31 .7096890 74.37*6441
2 T .5 0 1 9 .9 7 6 0 1 1 .12116 0 .6 6 7 3 0 9 0 0 .8 4 8 4 7 5 7 34.2865657 7 2 .0 ) 8 4 ) 7 ?
J O .00 1 9 .6 7 6 0 9 1 .32307 0 .6 7 3 7 9 7 1 0 .7 6 1 0 8 5 8 37.3509690 7 1 .3 0 6 )8 4 7
3 2 .5 0 1 9 .4 6 1 3 0 1 .53666 0 .6 8 0 6 9 3 1 0 .7 2 4 3 1 7 3 40 .4016296 6 9 .7 6 1 1 )3 6
3 5 .0 0 19 .25291 1 .76705 0 . 6 8 6  6074 0 .6 7 5 8 6 3 3 4 3 .4 )6 0 6 4 6 6 6 .2 6 7 0 6 )6
J 7 .5 0 1 7 .9 9 2 6 5 2 .0 0 7 5 3 0 .6 9 6 9 5 0 6 0 .6 ) 4 0 9 3 0 46 .4586964 6 0 .7 5 0 6 )9 7
4 0 .0 0 1 7 .7 4 1 4 6 2 .2 5 9 5 3 0 .7 0 5 9 3 4 0 0 .5 9 7 7 6 8 5 49 .4626597 6 5 .2 4 7 9 )5 2
4 2 .5 0 17 .49032 2 .5 1 9 6 4 0 .7 1 5 5 6 9 1 0 .5 6 5 9 ) 8 ? 52.*489706 6 3 .7 5 5 0 )6 2
4 5 .0 0 1 7 .2 1 0 2 3 2 .7 6 9 7 6 0 .7 2 5 6 6 7 8 0 .5 3 7 8 0 6 3 55.4166671 6 2 .26996 )1
4 7 .5 0 1 6 .9 5 2 1 9 3 .0 6776 0 .7 3 6 6 4 1 9 0 .5 1 2 8 3 6 6 58 .3648097 6 0 .7 9 5 7 )5 6
5 0 .0 0 16 .6 4 7 2 2 3 .3 5276 0 .7 4 8 5 0 3 3 0 .4 9 0 5 3 1 7 61 .2924926 5 9 .3 ) 1 7 )0 8
5 2 .5 0 16 .35631 3 .64367 0 .7 6 0 8 6 3 5 0 .4 7 0 5 1 6 ? 64 .1986397 57 .8775119
5 5 .0 0 1 6 .0 6 0 4 9 3 .9 3 9 4 9 0 .7 7 3 9 3 4 1 0 .4 5 2 4 7 9 9 67 .0830147 5 6 .4 )5 0 1 3 ?
5 7 .5 0 1 5 .7 6 0 7 3 4 .2 3 9 2 3 0 .7 8 7 7 2 5 6 0 .4 3 6 1 6 6 3 69 .9442162 5 5 .0 0 4 7 6 9 )
6 0 .0 0 1 5 .4 5 9 0 1 4 .5 4 1 9 5 0 .8 0 2 2 4 8 ? 0 .4 2 1 3 5 5 8 72.7616921 33 .56574*0
6 2 .5 0 1 5 .1 5 9 2 6 4 .6 4671 0 .8 1 7 5 1 0 9 0 .4 0 7 8 6 7 6 75.3947244 5 7 .1 7 8 7 )2 0
6 5 .0 0 1 4 .9 4 7 4 2 5 .1 5256 0 .8 3 3 5 2 1 5 0 .3 9 5 5 5 3 3 70.3826497 5 0 .7 8 * 0 0 )7
6 7 .5 0 1 4 .5 4 1 3 7 5 .4 5659 0 .8 5 0 2 8 6 3 0 .3 6 4 2 8 2 2 81 .1448507 *9 .*02065*
7 0 .0 0 1 4 .2 3 5 9 6 5 .76403 0 .6 6 7 6 1 0 3 0 .3 7 ) 9 3 9 1 6 3 .66076 )1 *8 .03*6763
7 2 .5 0 1 3 .9 3 3 9 6 6 .0 6 7 9 6 0 .8 8 6 0 9 5 6 0 .3 6 4 4 3 1 5 66 .5698762 * 6 .6 8 0 1 8 9 )
7 5 .0 0 1 3 .6 3 0 2 2 6 .3 6976 0 .9 0 5 1 4 ) 4 0 .3 5 5 6 7 2 3 6 9 .2 7 1 7 )6 ? * 3 . ) ) 4 1 ? 6 0
7 7 .5 0 1 3 .3 3 1 3 9 6 .66667 0 .9 2 4 9 5 0 6 0 .3 4 7 5 9 1 6 91 .9259406 ** .0121550
6 0 .0 0 1 3 .0 3 6 1 6 6 .9 6 ) 8 0 0 .9 4 5 5 1 2 3 0 .3 4 0 1 2 3 7 94 .5521766 *2 .699103*
6 2 .5 0 1 2 .7 4 5 1 7 7 .25470 0 .9 6 66201 0 .3 3 ) 2 1 3 4 97.1501481 4 1 .4002716
6 5 .0 0 1 2 .4 5 0 9 9 7 .54099 0 .9 8 8 6 6 1 6 0 .3 2 6 6 1 0 2 99 .7196629 4 0 .1 1 )3 8 7 8
6 7 .5 0 1 2 .1 7 0 1 5 7.82181 1 .0116216 0 .3 2 0 8 7 1 9 102.2605449 38 .8*6*590
9 0 .0 0 1 1 .9 0 5 1 2 8 .0 9 6 6 5 1 .0 )5 0 7 9 5 0 .3 1 5 3 5 7 7 104.7727428 37.5895809
9 2 .5 0 1 1 .6 3 4 3 5 8 .3 6 5 6 ) 1 .0592107 0 .3 1 0 2 3 ) 6 >07.2362300 3 6 .3 * 6 1 )0 9
9 5 .0 0 11 .3 7 2 2 1 6 .6 2777 1 .0839859 0 .3 0 3 4 6 6 1 109.7110547 35.1210517
9 7 .5 0 1 1 .1 1 7 0 3 6 .6 9 2 9 2 1 .1 0 9 )7 0 7 0 .  30 1 0 3 )5 1 1 2 .1 ) 7 ) 3 6 ) 3 3 .9 0 0 )5 )0

1 0 0 .0 0 1 0 .9 6 9 1 3 9 .1 3 0 6 3 1 .1 3 5 )2 5 7 0 .2 9 6 9 0 ) 9 114 ,6 )5 2 4 6 0 32 . 709789)
1 0 2 .5 0 1 0 .6 2 0 7 4 9 .3 7 1 2 ) 1 .1616056 0 .2 9 3 0 5 6 9 116.9030261 3 1 . 525U 69
1 0 5 .0 0 1 0 .3 0 6 0 7 9 .6 0 )9 1 1 .1687601 0 .2 8 9 4 7 1 7 1 19 .2469820 30.35*619*
1 0 7 .5 0 1 0 .1 7 1 3 1 9 .6 2 8 6 6 1 .2 1 6 1 )3 1 0 .2 8 6 1 2 9 9 121 .5614788 29.1981086
1 1 0 .0 0 9 .9 5 4 5 9 10 .04539 1 .2438624 0 .2 8 ) 0 1 4 1 123 .848941? 26 .054899*
1 1 2 .5 0 9 .7 4 6 0 0 10 .25397 1 .2718806 0 .2 8 0 1 0 9 1 126.1096422 2 6 .4 7 5 0 7 0 )
1 1 5 .0 0 9 .5 4 5 6 4 10 .45432 1 .3001145 0 .2 7 7 4 0 0 0 126.3447221 26 .8081969
1 1 7 .5 0 9 .3 5 3 5 3 10 .64643 1 .32 8 4 8 5 9 0 .2 7 4 0 7 6 1 130 .5541657 24 .7040607
1 2 0 .0 0 9 .1 6 9 7 2 10 .63024 1 .3 5 69108 0 .2 7 2 5 2 3 4 1 3 2 .7 )8 8 1 )8 2 ) .0 1 7 )8 4 5
1 2 2 .5 0 9 .9 9 4 2 0 11 .00577 1 .3 8 5 )0 0 5 0 .2 7 0 ) 3 1 9 134 .8993406 22 .5327585
1 2 5 .0 0 9 .9 2 6 9 4 11 .17304 1 .4 1 )5 6 2 4 0 .2 6 6 2 9 1 9 1 3 7 .0 )6 4 6 )7 21 .4648425
1 2 7 .5 0 . 8 .6 6 7 9 2 11 .13204 1 .4416985 0 .2 6 6 3 9 4 ) * 139 .1510107 20 .4067917
1 5 0 .0 0 9 .5 1 7 0 9 11.49291 1 .4693087 0 .2 6 4 6 3 0 8 1 4 1 .2 4 )7 2 9 7 19 .36259??
1 5 2 .5 0 8 .3 7 4 3 6 11 .62562 1 .4965688 0 .2 6 2 9 9 3 9 143 .3154829 1 6 .3 2 7 4 )3 6
1 5 5 .0 0 8 .2 3 9 6 5 11 .76029 1 .5233324 0 .2 6 1 4 7 6 7 145 .3671493 17 .3023239
1 5 7 .5 0 8 .1 1 2 9 9 11 .69699 1 .5494321 0 .2 6 0 0 7 2 0 U 7 .3 9 9 6 4 1 6 16.2860146
1 4 0 .0 0 7 .9 9 4 1 7 12 .00579 1 .5747790 0 .2 5 6 7 7 6 5 1 4 9 .4 1 )0 9 4 9 15.200*427
1 4 2 .5 0 7 .6 8 3 1 5 12 .11680 1 .5992637 0 .2 5 7 5 8 2 5 1 )1 .4 1 0 8 7 0 3 14.2027146
1 4 5 .0 0 7 .7 7 9 8 3 12 .22015 1 .6227788 0 .2 5 6 4 6 5 9 >63.3915650 13.2931710
1 4 7 .5 0 7 .6 9 4 1 2 12 .3156A

12 .40402
• 1 .6452172 0 .2 5 5 4 6 2 5 165 .3569646 12.311192?

1 5 0 .0 0 7 .5 9 5 9 2 1 .6 6 64748 0 .2 5 4 5 6 8 1 157 .3060868 1 1 .3 )6 4 0 2 ?
1 5 2 .5 0 7 .5 1 5 1 6 12 .46479 1 .68 6 4 5 0 5 0 .2 5 3 7 3 9 ) 159.2460051 10.3087705
1 5 5 .0 0 7 .4 4 1 7 4 12 .55622 1 .7050464 0 .2 5 2 9 9 2 6 161 .1717679 9 .4061720
1 5 7 .5 0 7 .3 7 5 5 6 12 .62437 1 .7221758 0 .2 5 2 3 2 5 6 163 .086429? 8 .4495775
1 6 0 .0 0 7 .3 1 6 6 1 12 .66335 1 .7377471 0 . 2 5 1 7 ) 5 ) >64.9910696 7 .*980463
1 6 2 .5 0 7 .2 6 4 7 5 1 2 .7 )5 2 0 1 .7516845 0 .2 5 1 2 1 9 6 166.R666065 6 .5509790
1 6 5 .0 0 7 .2 1 9 9 4 12 .76002 1 .7639144 0 .2 3 0 7 7 6 6 1 6 8 .7 7 4 7 0 )4 5 .60787*9
1 6 7 .5 0 7 .1 0 2 1 2 12 .91783 1 .7 7 4 3 7 4 8 0 .2 5 0 4 0 4 4 170 .6368876 *•66803*4
1 7 0 .0 0 7 .1 5 1 2 5 12.94671 1 .7830101 0 .2 5 0 1 0 1 9 172 .5314695 3.7310*66
1 7 2 .5 0 7 .1 2 7 2 8 12.87270 1 .7897743 0 .2 4 9 8 6 7 7 174 .4025499 2 .7 9 6 )0 9 6
1 7 5 .0 0 7 .1 1 0 1 8 12.88960 1 .7946321 0 .2 4 9 7 0 1 1 * 176.2702577 1.0632555
1 7 7 .5 0 7 .0 9 9 9 5 12.90005 1 .7975570 0 .2 4 9 6 0 1 ) 178 .1356595 0 .9 3 1 3 )1 0
1 6 0 .0 7 .0 9 6 5 ? 12.90344 1 .7985340 0 .2 4 9 5 6 8 1 179 .9999997 0 .0000000



THETA ENERGY 1

5C 0 0 0 0 0  

ENERGY 2

1 0 0 8 1 4 5 0  

J  O f  THETA

4 0 0 3 8 7 3 0  

J  OF P H I

1 0 0 8 1 4 5 0  

OMEGA

4 0 0 3 0 7 3 0  

PHI

0 * 0 5 0 * 0 0 0 0 0 0 * 0 0 0 0 7 0 * 6 2 7 4 2 6 )  # 9 9 9 . 9 9 9 9 9 9 9 0 .0 0 0 0 0 0 0 1 7 9 * 9 9 9 9 9 9 7
2 * 5 0 4 9 * 0 7 5 4 0 0 * 0 2 4 6 6 0 . 6 2 7 7 0 7 ) 0 * 6 2 4 0 0 1 6 3 . 1 5 5 9 5 7 5 0 0 * 6 8 0 1 0 8 0
5 . 0 0 4 9 * 9 0 1 7 2 0 * 0 9 6 3 5 0 * 6 2 6 5 4 4 6 4 * 0 5 8 3 6 0 3 6 . 3 1 0 6 9 7 3 8 6 * 4 9 4 6 0 6 3
7 . 3 0 4 9 * 7 7 9 2 9 0 * 2 2 0 7 6 0 * 6 2 9 9 4 1 6 2 . 9 8 4 5 4 0 ? 9 . 4 6 3 0 1 7 7 8 6 . 1 7 6 7 7 6 9

1 0 * 0 0 4 9 * 6 0 6 6 7 0 * 3 9 1 3 6 0 * 6 3 1 9 0 1 1 2 . 2 6 6 3 5 7 9 1 2 . 6 1 1 7 0 0 2 8 3 * 6 4 6 6 9 1 4
1 2 . 5 0 4 9 * 3 9 0 6 4 0 * 6 0 9 4 2 0 * 6 3 4 4 2 5 9 1 * 8 2 3 1 3 5 4 1 5 . 7 5 5 5 4 8 0 8 2 * 0 8 5 2 4 9 9
1 5 . 0 0 4 9 * 1 2 6 1 7 0 * 6 7 3 6 6 0 * 6 3 7 5 2 0 ? 1 * 5 2 4 6 3 7 4 1 8 . 6 9 3 3 7 2 6 8 0 * 5 2 3 2 1 6 0
1 7 * 5 0 4 6 * 8 1 6 4 6 1 * 1 6 3 6 0 0 * 6 4 1 1 6 9 1 1 . 3 1 0 4 7 6 2 2 2 . 0 2 ) 9 6 8 6 7 6 * 9 6 7 ) 6 8 1
2 0 * 0 0 4 6 * 4 6 2 6 6 1 * 5 3 7 1 7 0 * 6 4 5 4 3 6 6 1 * 1 5 0 2 2 5 7 2 5 . 1 4 6 1 6 5 1 7 7 * 3 9 6 4 2 2 6
2 2 * 5 0 4 6 * 0 6 7 0 0 1 * 9 3 3 0 5 0 * 6 5 0 2 7 5 4 1 * 0 2 5 7 1 5 9 2 8 . 2 5 8 7 8 9 3 7 6 * 8 ) 7 9 2 6 9
2 5 * 0 0 4 7 * 6 3 0 5 4 2 * 3 6 9 5 1 0 . 6 5 5 7 0 7 0 0 * 9 2 6 4 2 3 0 3 1 . 3 6 0 6 6 5 1 7 4 * 2 6 4 7 ) 7 9
2 7 * 5 0 4 7 * 1 5 5 4 1 2 * 6 4 4 6 3 0 . 6 6 1 7 4 1 9 0 * 6 4 5 4 9 3 9 3 4 . 4 5 0 7 0 9 6 7 2 * 7 3 7 7 9 6 6
3 0 * 0 0 4 6 * 6 4 3 6 3 3 * 3 5 6 4 1 0 . 6 6 6 3 8 9 0 0 * 7 7 8 3 0 9 9 3 7 . 5 2 7 7 3 2 9 7 1 * 1 9 6 9 6 9 9
3 2 . 5 0 4 6 * 0 9 7 3 6 3 * 9 0 2 6 9 0 . 6 7 5 6 3 6 1 0 . ' 2 1 7 1 4 ? 4 0 . 5 9 0 6 5 2 4 6 9 * 6 6 3 0 5 9 0
3 5 * 0 0 4 5 * 5 1 8 8 7 4 * 4 6 1 1 9 0 * 6 6 3 5 3 9 5 0 . 6 7 3 4 4 7 0 4 3 . 6 ) 8 3 7 3 9 6 6 * 1 ) 6 6 0 7 9
3 7 * 5 0 4 4 * 9 1 0 5 2 5 * 0 6 9 5 3 0 . 6 9 2 1 0 4 1 0 * 6 3 1 6 4 9 6 4 6 . 6 6 9 6 3 9 0 6 6 * 6 1 9 0 2 3 9
* 0 * 0 0 4 4 , 2 7 4 7 7 3 * 7 2 5 2 9 0 . 7 0 1 5 0  30 0 . 5 9 6 6 6 4 1 4 9 . 6 0 4 0 0 1 5 6 6 * 1 0 9 9 1 4 2
4 2 * 5 0 4 5 * 6 1 4 0 9 6 * 3 6 5 9 7 0 . 7 1 1 1 6 6 0 0 . 5 6 3 9 3 6 ? 5 2 . 6 7 9 6 3 2 0 6 3 * 6 0 9 9 6 4 6
4 5 . 0 0 4 2 * 9 3 1 0 6 7 . 0 6 9 0 0 0 . 7 2 1 7 1 0 6 0 * 5 3 6 9 2 8 6 5 5 . 6 5 6 4 0 1 8 6 2 * 1 1 9 9 ) 0 6
4 7 . 5 0 4 2 . 2 2 6 2 3 7 * 7 7 1 8 5 0 . 7 3 2 9 4 3 4 0 * 5 1 1 0 4 6 8 5 8 . 6 1 2 7 0 0 6 6 0 * 6 ) 9 9 6 6 4
5 0 * 0 0 4 1 * 5 0 8 1 6 8 * 4 9 1 6 7 0 . 7 4 4 8 7 7 6 0 * 4 8 6 8 3 4 6 6 1 . 5 4 7 0 ) 0 0 5 9 * 1 7 1 0 ) 1 6
5 2 . 5 0 4 0 . 7 7 3 4 9 9 * 2 2 6 5 7 0 . 7 5 7 5 2 5 6 ' . 4 6 8 8 9 9 3 6 4 . 4 6 0 9 0 9 0 5 7 * 7 1 3 0 2 6 6
5 5 . 0 0 4 0 . 0 2 6 7 1 9 * 9 7 3 3 5 0 . 7 7 0 8 9 6 ? 0 * 4 5 0 9 3 6 ? 6 7 . 3 5 1 0 9 6 1 5 6 * 2 6 6 7 2 8 4
5 7 . 5 0 3 9 * 2 7 0 3 6 1 0 . 7 2 9 7 3 0 . 7 8 5 0 0 6 5 0 . 4 1 4 6 8 5 4 7 0 . 2 1 7 5 9 1 ? 5 4 * 8 ) 2 2 8 6 4
6 0 * 0 0 3 8 * 5 0 6 6 9 1 1 * 4 9 3 1 9 0 . 7 9 9 8 6 0 4 0 . 4 1 9 9 3 6 1 7 3 . 0 5 9 6 ) 7 9 5 3 * 4 1 0 3 7 2 1
6 2 * 5 0 3 7 * 7 3 6 7 0 1 2 * 2 6 1 3 6 0 . 8 1 5 4 6 9 0 0 . 4 0 6 5 0 6 ? 7 5 . 8 7 6 5 2 9 ? 5 2 . 0 0 1 1 ) 4 7
6 5 * 0 0 3 6 * 9 6 8 1 0 1 3 * 0 3 1 9 6 0 . 6 3 1 8 4 0 2 0 * 3 9 4 2 4 4 1 7 6 . 6 6 7 6 0 7 5 5 0 * 6 0 4 9 9 3 9
6 7 . 5 0 3 6 * 1 9 7 3 5 1 3 * 6 0 2 7 ? 0 . 6 4 6 9 8 0 4 0 * 3 8  30 1 9 ) 8 1 . 4 3 2 2 6 6 5 4 9 *  2 2 2 1 6 3 1
7 0 . 0 0 3 5 * 4 2 8 5 6 1 4 * 5 7 1 5 1 0 . 6 6 6 8 9 4 1 0 . 3 7 2 7 2 1 0 8 4 , 1 6 9 9 5 4 1 4 7 * 8 5 2 9 6 ) 1
7 2 * 5 0 3 4 * 6 6 3 7 9 1 5 . 3 3 6 2 6 0 . 8 6 5 5 8 3 9 0 * 3 6 3 2 5 3 * 8 6 . 8 0 0 1 7 5 0 4 6 * 4 9 7 6 6 9 1
7 5 * 0 0 3 3 * 9 0 4 9 2 1 6 * 0 9 5 1 5 0 . 9 0 5 0 5 0 1 0 * 3 3 4 3 ) 2 6 8 9 . 5 6 2 4 9 2 4 4 6 * 1 5 6 ) 9 6 ?
7 7 * 5 0 3 3 * 1 5 3 7 9 1 6 * 8 4 6 2 8 0 . 9 2 5 2 9 0 1 0 . 3 4 6 4 0 6 4 9 2 . 2 1 6 5 3 0 1 4 3 * 0 2 9 4 ) 9 ?
6 0 * 0 0 3 2 * 4 1 2 0 6 1 7 * 5 6 7 9 9 0 . 9 4 6 2 9 6 6 0 * 3 ) 9 0 6 1 * 9 4 . 8 4 1 9 7 2 0 4 2 * 5 1 6 9 ) 2 )
6 2 * 5 0 3 1 . 6 8 1 3 3 1 6 * 3 1 8 7 4 0 . 9 6 6 0 6 7 0 0 * 3 3 2 1 7 1 4 9 7 , 4 ) 8 5 6 7 1 4 1 * 2 1 6 9 4 0 3
6 5 . 0 0 3 0 * 9 6 2 9 9 1 9 * 0 ) 7 0 9 0 . 9 9 0 5 8 2 7 0 * 3 2 5 7 9 7 1 1 0 0 . 0 0 6 1 2 9 6 3 9 . 9 ) 5 5 8 7 7
6 7 * 5 0 3 0 * 2 5 6 3 6 1 9 * 7 4 1 7 3 1 . 0 1 3 8 2 9 5 0 * 3 1 9 8 6 4 9 1 0 2 . 5 4 4 5 ) 1 ? 3 8 • 6 6 0 9 ? 4 6
9 0 * 0 0 2 9 * 5 6 6 6 3 2 0 * 4 3 1 4 7 1 . 0 3 7 7 8 6 9 0 * 3 1 4 ) 9 5 6 1 0 5 . 0 5 3 7 2 2 9 3 7 , 4 1 2 9 8 2 6
9 2 * 5 0 2 6 * 6 9 4 8 6 2 1 * 1 0 5 2 2 1 . 0 6 2 4 2 9 6 0 . 3 0 9 2 9 4 8 1 0 7 . 5 3 3 7 0 4 5 3 6 . 1 7 3 7 6 6 7
9 5 * 0 0 2 6 . 2 3 7 9 9 2 1 * 7 6 2 1 0 1 . 0 6 7 7 2 6 1 0 * 3 0 4 6 6 1 0 1 0 9 . 9 6 4 5 5 8 1 3 4 , 9 4 9 1 9 7 )
9 7 . 5 0 2 7 * 5 9 6 8 5 2 2 * 4 0 1 2 5 1 . 1 1 3 6 4 6 8 0 * 3 0 0 1 3 6 4 U 2 . 4 0 6 4 1  77 3 3 . 7 ) 9 2 2 0 4

1 0 0 * 0 0 2 6 * 9 7 8 1 5 2 3 * 0 2 1 9 ? 1 . 1 4 0 1 4 5 5 0 * 2 9 6 0 2 6 0 1 1 4 * 7 9 9 4 8 4 6 3 2 * 6 4 ) 7 5 7 0
1 0 2 * 5 0 2 6 * 3 7 6 5 0 2 3 * 6 2 3 5 9 1 . 1 6 7 : 7 6 3 0 * 2 9 ? 1 9 6 8 1 1 7 * 1 6 4 0 2 6 9 3 1 * 3 6 2 6 0 0 2
1 0 5 * 0 0 2 5 * 7 9 4 4 1 2 4 * 2 0 5 6 7 1 . 1 9 4 6 9 3 7 0 * 2 6 8 6 2 6 4 1 1 9 . 5 0 0 3 7 6 3 3 0 . 1 9 6 6 4 8 6
1 0 7 * 5 0 2 5 * 2 3 2 2 6 2 4 * 7 6 7 6 2 1 . 2 2 2 6 3 4 3 0 * 2 8 5 3 0 2 1 1 2 1 * 6 0 8 9 1 2 6 2 9 . 0 4 2 6 6 0 4
1 1 0 * 0 0 2 4 , 6 9 0 4 4 2 5  * 30 9  66 1 . 2 5 0 9 5 7 1 0 * ? 8 ? 2 0 l 0 1 2 4 * 0 9 0 0 9 0 4 2 7 . 9 0 ) 4 1 1 9
1 1 2 * 5 0 2 4 * 1 6 9 1 4 2 5 * 8 3 0 9 4 1 . 2 7 9 5 3 3 3 0 * 2 7 9 3 0 9 7 1 2 6 * 3 4 4 4 0 6 1 2 6 . 7 7 7 6 8 0 ?
1 1 5 * 0 0 2 3 * 6 6 8 5 3 2 6 * 3 3 1 5 5 1 . 3 0 0  3 4 6 3 0 . 2 7 6 6 1 4 ? 1 2 0 *  5 7 2 4 1 56 2 5 , 6 6 5 1 6 7 )
1 1 7 * 5 0 2 3 * 1 6 6 7 2 2 6 * 8 1 1 3 6 1 . 3 3 7  30 22 0 * 2 7 4 1 0 1 6 1 3 0 * 7 7 4 7 ) 2 7 2 4 , 5 6 5 5 2 ) 9
1 2 0 * 0 0 2 2 * 7 2 9 7 4 2 7 . 2 7 0 3 5 1 . 3 6 6 3 0 9 4 0 * 2 7 1 7 6 0 0 1 3 2 * 9 6 2 0 0 6 4 2 3 . 4 7 8 4 0 0 3
1 2 2 * 5 0 2 2 * 2 9 1 5 6 2 7 * 7 0 8 5 ? 1 . 3 9 5 2 7 9 9 0 * 2 6 9 6 7 9 1 1 3 6 . 1 0 4 9 4 3 1 2 2 . 4 0 ) 6 1 4 6
1 2 5 . 0 0 2 1 * 8 7 4 1 6 2 8 * 1 2 5 9 0 1 * 4 2 4 1 1 6 5 0 * 2 6 7 5 4 9 0 1 3 7 * 2 3 4 2 8 9 ? 2 1 . 3 4 0 6 2 0 9
1 2 7 * 5 0 2 1 * 4 7 7 4 3 2 6 * 5 2 2 6 5 1 * 4 5 2 7 2 6 2 0 * 2 6 5 6 6 0 5 1 ) 9 . 3 4 0 8 3 2 6 2 0 . 2 6 9 0 6 ) 6
1 3 0 * 0 0 2 1 * 1 0 1 1 6 2 8 * 8 9 6 9 0 1 . 4 8 1 0 0 0 4 0 * 2 8 3 9 0 5 6 1 4 1 * 4 2 5 ) 9 7 2 1 9 . 2 4 0 5 2 2 4
1 3 2 * 5 0 2 0 * 7 4 5 2 7 2 9 * 2 5 4 8 ? 1 . 5 0 0 0 3 4 8 0 . 2 6 2 2 7 0 6 1 4 3 * 4 6 8 0 4 ) 0 1 8 . 2 1 6 5 7 6 9
1 3 5 * 0 0 2 0 * 4 0 9 5 1 2 9 * 5 9 0 5 6 1 . 5 3 6 1 2 1 6 0 * 2 6 0 7 6 6 8 1 4 5 . 3 3 2 0 6 0 4 1 7 . 1 9 6 7 7 5 7

1 3 7 * 5 0 2 0 * 0 9 3 6 7 2 9  * 90 641 1 * 5 6 2 7 5 0 5 0 * 2 6 9 3 6 9 8 1 4 7 . 5 5 5 9 7 3 4 1 6 . 1 6 6 6 5 ) 2
1 4 0 * 0 0 1 9 * 7 9 7 5 5 3 0 * 2 0 2 5 3 1* 5 8 6 6 1 0 8 0 . 2 3 6 0 7 9 9 1 4 9 * 3 6 1 5 2 6 1 1 5 . 1 8 7 7 ) 3 6
1 4 2 * 5 0 1 9 * 5 2 0 9 1 3 0 * 4 7 9 1 7 1 * 6 1 3 5 9 1 5 0 . 2 3 6 6 9 1 7 1 5 1 . 5 4 9 7 0 4 4 1 4 . 1 9 6 5 2 6 8
1 4 5 * 0 0 1 9 * 2 6 3 5 0 3 0 * 7 3 6 5 9 1 * 6 3 7 5 8 2 ? 0 . 2 5 5 B 0 0 6 1 6 3 * 3 2 1 4 9 6 0 1 3 . 2 1 1 3 2 9 )
1 4 7 * 5 0 1 9 * 0 2 5 0 8 3 0 * 9 7 5 0 1 1 . 6 6 0 4 7 4 ) 0 . 2 6 4 8 0 2 1 1 5 5 . 4 7 7 9 1 5 0 1 2 . 2 3 6 2 ) 3 6
1 5 0 * 0 0 1 8 * 6 0 5 4 3 3 1 * 1 9 4 6 5 1 * 6 8 2 1 6 1 ? 0 . 2 6 3 8 9 2 ? 1 6 7 * 4 2 0 0 0 1 9 1 1 . 2 6 6 1 2 6 0
1 5 2 * 5 0 1 8 * 6 0 4 3 1 3 1 * 3 9 5 7 6 1* 7 0 2 5 4 0 4 0 . 2 3 3 0 6 7 5 1 3 9 * 3 4 6 8 0 0 6 1 0 . 3 0 ) 6 6 9 8
1 5 5 . 0 0 1 8 * 4 2 1 5 0 3 1 * 5 7 6 6 1 1 * 7 2 1 5 1 3 3 0 . 2 5 2 3 2 4 7 1 6 1 . 2 6 5 ) 6 4 4 9 . 3 4 7 3 3 3 )
1 5 7 * 5 0 1 8 * 2 5 6 7 8 32 * 74 3 31 1* 7 3 8 9 8 6 2 0 . 2 6 1 6 6 0 9 1 6 3 * 1 7 0 8 2 2 0 8 .  396 3 , 90 ?
1 6 0 * 0 0 1 8 * 1 0 9 9 7 3 1 * 8 9 0 1 2 1 . 7 5 4 8 7 2 ? 0 . 2 3 1 0 7 3 5 1 6 6 * 0 6 6 1 9 3 8 7 . 4 5 0 6 7 9 6
‘ 6 2 * 5 0 1 7 * 9 6 0 8 7 3 2 * 0 1 9 2 0 1 . 7 6 9 0 9 0 0 0 . 2 5 0 5 6 0 4 1 6 6 * 9 5 ? 6 0 ? 6 6 . 5 0 9 6 6 0 0

6 5 * 0 0 1 7 * 6 6 9 3 4 3 2 .  IV. , 78 1 . 7 8 1 5 6 6 9 0 . 2 3 0 1 1 9 6 1 6 6 * 8 3 1 1 6 2 ? 5 . 5 7 2 ) 6 9 7
1 6 7 * 5 0 1 7 . 7 7 5 2 1 32 * 2 2 4 6 8 1 . 7 9 2 2 3 7 7 0 . 2 4 9 / 4 9 ) 1 7 0 * 7 0 2 9 0 0 4 4 . 6 ) 6 4 6 4 1
1 7 0 * 0 0 1 7 . 6 9 6 3 7 3 2 * 3 0 1 7 3 1 . 6 0 1 0 4 6 9 0 . 2 4 9 4 4 8 ? l ? ? * 5 6 9 1 520 3 .  707  ) 7 5 2
1 7 2 * 5 0 1 7 * 6 3 6 7 2 3 2 * 3 6 1 3 7 1 . 8 0 7 V 4 7 8 0 . 2 4 9 2 1 5 ? 1 7 4 . 4 ) 0 8 ) 9 7 2*  7 7 0 6 4 6 9
1 7 5 . 0 0 1 7 . 5 9 6 1 7 3 2 * 4 0 3 9 ? 1 . 6 1 2 9 0 3 3 0 . 2 4 9 0 4 9 4 1 7 6 . 2 6 9 1 3 3 7 1 . 6 5 1 4 1 4 6
1 7 7 * 5 0 1 7 . 5 7 0 6 6 3 2 . 4 2 9 4 ) 1 . 8 1 3 8 8 7 3 0 . 2 4 0 9 3 0 1 l 7 8 . 1 4 5 0 9 9 4 0 . 9 2 5 4 1 0 0
1 6 0 * 0 0 1 7 * 5 6 2 1 6 3 2 . 4 3 7 9 ) 1 . 6 1 6 8 8 3 7 0 . 2 4 0 9 1 7 1 1 7 9 . 9 9 9 0 9 9 7 0 .0 0 0 0 0 0 0



TMETA ENERGY 1

1 0 0 . 0 0 0 0 0  

ENERGY 2

1 . 0 0 6 1 4 5 0  

J  OF THETA

4 , 0 0 3 8 7 3 0  

J  OF P H I

1 . 0 0 8 1 * 5 0

OWEGA

* • 0 0 3 6 7 3 0

PM|

0 .0 9 9 . 0 9 9 0 0 0 . 0 0 0 0 * 0 . 6 1 7 0 4 5 0  * 9 9 9 . 9 9 9 9 9 9 9 0 . 0 0 0 0 0 0 0 1 7 9 . 9 9 9 9 9 9 7
2 . 5 0 9 9 . 9 * 9 * 3 0 . 0 5 0 5 2 0 . 6 1 7 3 3 5 1 * • 9 4 3 1 1 2 1 3 . 1 8 2 * 0 0 3 8 7 . 6 7 6 3 6 1 ?
5 * 0 0 9 9 . 7 9 6 2 5 0 . 2 0 1 6 9 0 . 6 1 6 2 0 6 9 4 . 1 7 9 4 1 9 7 6 . 3 6 3 * 6 7 6 8 6 . 7 0 2 2 3 6 9

T » I0 9 9 . 5 * 7 0 9 0 . 4 6 2 6 5 0 . 6 1 9 6 5 6 8 3 . 0 0 3 0 7 3 2 9 . 5 * l 9 2 5 * 8 5 . 1 8 3 3 0 9 5
10.00 9 9 . 1 9 7 1 0 0 . 6 0 2 8 3 0 . 6 2 1 6 9 6 2 2 . 2 6 1 7 2 3 7 1 2 . 7 1 6 5 1 0 2 8 3 . 5 9 9 2 0 5 8

1 2 . 5 0 9 8 . 7 * 9 9 6 1 . 2 * 9 9 8 0 . 6 2 4 3 2 1 3 1 . 8 1 * 9 8 3 1 1 5 . 8 8 6 6 7 9 6 0 2 . 0 1 6 * 9 1 1
1 5 . 0 0 9 8 . 2 0 7 7 0 1 . 7 9 2 2 * 0 . 6 2 7 5 3 8 5 1 . 5 1 8 0 4 0 5 1 9 . 0 * 8 7 7 8 3 0 O . * 2 8 8 9 1 5
1 7 . 5 0 9 7 . 5 7 2 9 1 2 . * 2 7 0 3 0 . 6 3 1 3 6 2 7 1 . 3 0 3 1 3 6 7 2 2 . 2 0 3 9 2 9 7 7 8 . 8 * 8 5 0 8 7
2 0 .0 0 9 6 . 8 * 6 * 2 3 . 1 6 1 6 2 0 . 6 3 5 7 7 0 0 1 . 1 4 3 * 3 5 3 2 5 . 3 5 0 0 7 3 * 7 7 . 2 6 9 0 4 2 3
2 2 . 5 0 9 6 . 0 3 7 6 1 3 . 9 6 2 3 7 0 . 6 * 0 7 9 7 2 1 . 0 ) 9 6 3 6 1 2 6 . 4 8 6 9 5 6 3 7 6 . 6 9 5 * 1 6 1
2 5 . 0 0 9 5 . 1 * 4 0 6 * • 8 5 5 9 2 0 . 6 * 6 * 4 2 0 0 . 9 2 0 9 3 0 1 3 1 . 6 1 0 ) 6 6 6 7 4 . 1 2 7 8 0 2 6
2 7 . 5 0 9 * . 1 7 1 7 6 5 . 8 2 8 1 6 0 . 6 5 2 7 1 2 9 0 . 8 4 0 * 7 6 6 3 4 . 7 2 2 0 7 4 9 7 2 . 6 6 6 8 1 2 1
3 0 . 0 0 9 3 . 1 2 5 0 3 6 . 8 7 * 9 1 0 . 6 5 9 6 1 9 0 0 . 7 7 3 7 0 * 8 3 7 . 6 1 9 9 0 0 7 7 1 . J 1 2 7 J 9 7  .

3 2 . 5 0 9 2 . 0 0 8 1 7 7 . 9 9 1 6 1 0 . 6 6 7 1 7 0 0 0 . 7 1 7 * 6 3 1 4 0 . 9 0 2 6 8 4 6 0 9 . 4 6 6 0 1 6 1
3 5 . 0 0 9 0 . 8 2 6 5 2 9 . 1 7 3 * 5 0 . 6 7 5 3 7 6 6 0 . 6 6 9 * 8 8 6 4 3 . 9 6 9 2 8 1 0 6 7 . 9 2 7 8 6 6 6
3 7 . 5 0 8 9 . 5 8 4 * * 1 0 . * 1 5 6 0 0 . 6 8 4 2 * 9 6 0 . 6 2 8 1 5 2 9 4 7 . 0 1 8 6 7 6 0 6 6 . 3 9 8 7 0 7 9
4 0 . 0 0 6 6 . 2 8 7 2 6 1 1 . 7 1 2 7 2 0 . 6 9 3 8 0 0 2 0 . 5 9 2 1 9 3 8 6 0 . 0 4 9 4 9 6 * 6 * • 8 7 8 9 6 5 5

4 2 . 5 0 6 6 . 9 * 0 1 1 1 3 . 0 5 9 8 6 0 . 7 0 * 0 * 0 6 0 . 5 6 0 6 6 6 9 6 3 . 0 6 0 9 8 9 * 6 1 . 3 6 9 1 4 1 8

4 5 . 0 0 6 6 . 5 * 6 3 6 1 * . * 6 1 6 3 0 . 7 1 * 9 6 2 * 0 . 5 3 2 6 3 9 9 5 6 . 0 6 2 0 * 3 7 6 1 . 8 6 9 8 6 9 1

4 7 . 5 0 6 * . 1 1 7 2 * 1 5 . 8 6 2 7 0 0 . 7 2 6 6 3 6 1 0 . 5 0 6 1 2 2 8 5 9 . 0 2 1 6 6 2 3 6 0 .  1 6 1 6 4 0 1
30 .00 6 2 . 6 5 2 2 0 1 7 . 3 * 7 7 8 0 . 7 3 9 0 1 9 3 0 . 4 8 6 0 4 9 9 6 1 . 9 6 8 9 7 * * 6 8 . 9 O 4 7 0 Q 0

3 2 . 5 0 8 1 . 1 5 6 * 7 1 8 . 6 * 1 6 1 0 . 7 5 2 1 3 6 2 0 . * 6 6 2 * 5 0 6 * . 6 9  30 2 * 0 6 7 , 4 3 9 9 0 8 0
3 5 . 0 0 7 9 . 6 * 1 3 * 2 0 . 3 6 8 6 * 0 . 7 6 6 0 0 6 9 0 . * 4 8 * 0 1 2 6 7 . 7 9 2 9 8 6 7 6 6 . 9 0 7 * 0 4 )

3 7 . 5 0 7 8 . 1 0 6 9 3 2 1 . 8 9 * 0 5 0 . 7 8 0 6 3 3 8 0 . * 3 2 2 6 9 3 7 0 . 6 6 8 0 6 1 1 6 * . 5 * 7 7 0 6 2
6 0 . 0 0 7 6 . 5 5 7 2 9 2 3 . * * 2 6 9 0 . 7 9 6 0 3 1 6 0 * * l 7 6 0 8 0 7 3 . 5 1 7 4 9 6 6 5 ) ,  1 2 1 0 9 6 6
6 2 . 5 3 7 5 . 0 0 0 3 0 2 * . 9 9 9 6 8 0 . 8 1 2 2 0 8 7 0 « * 0 * ? 6 6 * 7 6 . 1 4 0 5 9 6 6 6 1 . 7 0 7 9 6 6 6
6 5 . 0 0 7 3 . 4 3 9 7 0 2 6 . 5 6 0 2 6 0 . 8 2 9 1 7 2 7 0 . 3 9 2 0 6 9 1 7 9 . 1 3 6 7 1 5 0 6 0 . 1 0 8 6 1 * 7
6 7 . 5 0 7 1 . 6 6 0 0 0 2 6 . 1 1 9 9 8 0 . 6 * 6 9 3 0 2 0 * 3 8 0 9 4 1 3 61 . 9 0 5 2 6 8 9 * 8 . 9 2 1 3 7 7 7
7 0 . 0 0 7 0 . 3 2 5 5 1 2 9 . 6 7 * * 7 0 . 8 6 6 * 8 6 8 0 . 3 7 0 7 1 3 0 6 4 . 6 4 6 7 2 5 8 4 7 . 5 5 2 * 6 4 6
7 2 . 5 0 6 6 . 7 8 0 3 3 3 1 . 2 1 9 6 6 0 . 8 8 * 8 * 1 7 0 . 3 6 1 1 1 1 5 0 7 . 3 6 7 6 1 7 ? 4 0 . 1 9 6 1 0 1 ?
7 5 . 0 0 6 7 . 2 * 8 3 * 3 2 . 7 5 1 6 3 0 . 9 0 * 9 9 7 9 0 . 3 5 2 6 6 1 7 9 0 * 0 4 0 5 3 6 5 * * • 0 5 4 5 1 7 0
7 7 . 5 0 6 5 . 7 3 3 1 2 3 * . 2 6 6 6 6 0 . 9 2 6 9 6 2 1 0 . 3 4 4 6 6 2 1 9 2 . 6 9 * 1 1 6 8 4 1 . 5 2 7 8 0 2 9
6 0 . 0 0 6 4 . 2 3 8 0 5 3 5 . 7 6 1 9 7 0 . 9 * 7 6 9 6 1 0 . 3 3 7 2 7 9 6 9 5 . 3 1 0 1 3 8 ? * 2 . 2 1 0 2 8 0 1
6 2 . 5 0 6 2 . 7 6 6 1 9 3 7 . 2 3 3 8 3 0 . 9 7 0 2 2 7 1 0 . 3 3 0 * 4 6 6 9 7 . 9 1 2 3 2 7 2 * 0 * 9 1 9 8 5 5 ?
6 5 . 0 0 6 1 . 3 2 0 4 0 3 8 . 6 7 9 6 1 0 . 9 9 3 5 2 6 1 0 . 3 2 4 1 2 0 2 l Q O * A 7 0 5 5 5 6 3 9 . 6 3 8 6 6 0 1
6 7 . 5 0 5 9 . 9 0 3 2 * * 0 . 0 9 6 7 6 1 . 0 1 7 5 7 6 1 0 . 3 1 6 2 5 0 6 1 0 3 . 0 1 0 7 3 6 4 3 8 . 3 7 2 7 1 8 6
9 0 .0 0 5 6 . 5 1 7 0 * * 1 . * 6 2 9 7 1 . 0 * 2 3 6 2 2 0 . 3 1 2 6 0 1 3 1 0 5 . 6 1 * 8 6 * 2 3 7 . 1 2 2 0 0 7 5
9 2 . 5 0 5 7 . 1 6 3 8 7 * 2 . 6 5 6 1 * 1 . 0 6 7 8 5 1 9 0 . 3 0 7 7 3 7 7 1 0 7 . 9 8 8 9 6 1 0 3 5 . 0 0 0 6 2 * 0
9 5 . 0 0 5 6 . 8 * 6 5 * * * . 1 6 * * 9 1 . 0 9 * 0 1 6 * 0 . 3 0 3 0 2 8 9 1 1 0 . * 1 3 1 6 8 7 3 4 . 0 0 6 1 0 1  *

9 7 . 5 0 5 4 . 3 6 3 6 5 * 5 . * 3 6 3 6 1 . 1 2 0 8 1 9 6 0 . 2 9 8 6 * 7 1 1 1 2 . 8 4 7 6 5 9 7 3 3 . 4 0 0 9 0 2 1
1 0 0 . 0 0 5 3 . 3 1 9 5 * 4 6 . 6 8 0 * 6 1 . 1 * 8 2 1 9 6 0 . 2 9 4 5 6 7 3 1 1 6 . 2 ) 2 6 / 6 3 3 2 . 2 7 0 5 2 0 6
1 0 2 . 5 0 5 2 . 1 1 * 3 8 4 7 . 8 8 3 6 6 1 . 1 7 6 1 6 8 9 0 . 2 9 0 7 6 6 7 1 1 7 , 5 8 8 6 2 7 5 1 1 . 0 9 4 8 0 4 1
1 0 5 . 0 0 5 0 . 9 * 9 0 8 4 9 . 0 5 0 9 4 1 . 2 0 * 6 1 * 6 0 . 2 8 7 2 2 6 3 1 1 9 . 9 1 5 6 8 2 ? 2 9 . 9 3 3 8 1 6 1
1 0 7 . 5 0 * 9 . 8 2 * 4 3 6 0 . 1 7 5 6 0 1 . 2 3 3 * 9 7 3 0 . 2 8 3 9 2 4 2 1 2 2 . 2 1 4 2 6 1 4 2 8 . 7 8 7 0 7 * 2
110 .00 * 6 , 7 * 0 9 8 5 1 . 2 6 9 0 6 1 . 2 6 2 7 5 2 0 0 . 2 8 0 8 * 6 7 1 2 4 . * 8 5 0 5 3 1 ? 7 . 6 6 4 4 0 7 6
1 1 2 . 5 0 * 7 . 6 9 9 1 * 5 2 . 3 0 0 6 8 1 . 2 9 2 3 0 7 9 0 . 2 7 7 9 7 7 6 1 2 6 . 7 2 8 * 9 7 * 2 6 . 6 3 6 5 * 7 ?
1 1 3 . 0 0 * 6 . 6 9 9 2 0 5 3 . 3 0 0 8 2 1 . 3 2 2 0 8 7 9 0 . 2 7 5 3 0 2 7 1 2 8 . 9 4 5 1 8 3 0 2 6 . 4 3 0 1 7 0 3
1 1 7 . 5 0 * 5 . 7 4 1 2 8 5 4 , 2 6 8 , 4 1 . 3 5 2 0 0 9 * 0 . 2 7 2 8 0 9 6 1 3 1 . 1 3 5 7 5 * 3 2 l . ) 3 ‘* 9 7 3 *
1 2 0 . 0 0 * 4 . 8 2 6 4 0 3 6 . 1 7 4 J 4 1 . 3 8 1 9 8 * 5 0 . 2 7 0 * 8 6 3 1 3 3 . 3 0 0 8 9 6 7 - 7 1 . 2 3 0 5 7 8 *
1 2 2 . 5 0 * 3 . 9 5 1 4 6 5 6 . 0 * 8 5 9 1 . 4 1 1 9 1 9 9 0 . 2 6 6 3 2 2 * 1 3 6 . * * 1 3 4 8 0 2 2 . 1 9 1 6 2 0 6
1 2 5 . 0 0 * 3 , 1 1 9 2 7 5 6 . 6 8 0 7 6 1 . 4 * 1 7 1 7 8 0 .  2 6 6  3 0 8 1 1 3 7 . 5 6 7 8 8 2 8 2 1 . 1  1 6 7 1 1 0
1 2 7 . 5 0 * 2 , 3 2 8 6 9 5 7 . 6 7 1 * * 1 . 4 7 1 2 7 6 6 0 . 2 6 4 * 3 * 5 1 3 9 . 6 6 1 1 1 3 * 2 0 . 0 9 3 * 2 6 1
1 3 0 . 0 0 * 1 . 3 7 9 0 7 5 8 . 4 2 0 9 7 1 . 5 0 0 * 8 7 7 0 . 2 6 2 6 9 3 4 1 * 1 . 7 2 2 * 9 6 6 1 9 . 0 6 1 3 3 3 7
1 3 2 . 5 0 * 0 , 6 7 0 3 3 5 9 . 1 2 9 7 1 1 . 6 2 9 2 4 * 6 0 . 2 6 1 0 7 7 3 1 * 3 . 7 7 2  10 78 1 8 . 0 1 9 9 8 9 5
1 3 5 . 0 0 * 0 . 2 0 1 9 6 5 9 . 7 9 6 1 0 1 . 5 5 7 4 3 * 6 0 .  2 6 9 5 7 9 5 - 1 * 5 . 8 0 1 6 7 0 8 1 7 . 0 2 8 9 2 7 8
1 3 7 . 5 0 3 9 . 3 7 3 4 5 6 0 . 4 2 6 6 9 1 . 5 6 * 9 4 4 4 0 . 2 5 8  1 9 3 7 1 * 7 . 8 1 1 6 2 * 6 1 0 . 0 2 7 6 7 1 8

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

1 * 2 . 5 0 3 8 . * 3 * 1 7 6 1 . 6 6 5 8 6 1 . 6 3 7 4 6 5 1 0 . 2 5 6 7 3 5 * 1 5 1 . 7 7 6 6 0 * * 1 * . O 5 ? 0 O 9 7

1 * 5 . 0 0 3 7 . 9 2 2 3 9 6 2 . 0 7 7 6 4 1 . 6 6 2 2 4 7 6 0 . 2 5 4 6 5 1 0 1 5 3 . 7 ) 3 0 ) 8 3 1 3 . 0 7 7 7 9 0 7

1 * 7 . 5 0 3 7 . * 4 8 * 8 6 2 . 5 5 1 5 7 1 . 6 8 5 8 9 * 7 0 . 2 5 3 6 6 2 6 1 6 5 . 6 7 6 5 7 1 * 1 2 . 1 1 0 7 6 1 1
1 5 0 . 0 0 3 7 . 0 1 1 9 8 6 2 . 9 8 6 0 6 1 . 7 0 8 2 9 6 8 0 . 2 6 2 7 6 0 1 1 6 7 . 6 0 2 8 * 6 6 1 1 . 1 5 0 9 7 2 9
1 5 2 . 5 0 3 6 . 6 1 2 3 6 6 3 . 3 8 7 6 8 1 . 7 2 9 3 4 7 6 0 . 2 5 1 9 * 2 1 1 6 9 . 5 1 6 7 3 6 9 1 0 . 1 9 7 9 1 1 6
1 5 5 . 0 0 3 6 . 2 * 9 2 3 6 3 . 7 5 0 8 2 1 . 7 4 8 9 4 5 5 0 . 2 5 1 2 0 5 3 1 6 1 . * 1 8 3 1 1 ) 9 . 2 5 1 0 1 2 6
1 5 7 . 5 0 3 5 . 9 2 2 0 9 6 4 . 0 7 7 9 7 1 , 7 6 6 9 9 4 0 0 . 2  50  5 * 6 0 1 6 3 . 3 0 8 6 6 8 9 8 . 3 0 9 7 6 * 6
1 6 0 . 0 0 3 5 . 6 3 0 5 3 6 4 . 3 6 9 6 2 l . 7 8 3 4 0 2 8 0 . 2 * 9 9 6 * 3 1 6 5 * 1 8 8 8 9 0 0 7 . 3 7 3 6 1 9 )
' 6 2 . 5 0 3 6 . 3 7 * 2 4 6 4 . 6 2 6 8 2 1 « 7 9 8 0 8 0 6 0 . 2 * 9 4 6 5 1 1 6 7 . 0 6 0 0 8 * 6 6 . 4 4 1 9 6 0 4
* 6 5 . 0 0 3 5 . 1 6 2 8 0 6 4 . 8 * 7 2 5 1 . 8 1 0 9 7 6 1 0 . 2 * 9 0 1 8 1 1 6 8 . 9 2 ) 3 8 6 * 5 . 6 1 * 3 0  60
1 6 7 . 5 0 3 * . 9 6 5 9 6 6 5 . 0 3 4 1 1 1 . 8 2 1 9 9 8 2 0 . 2 * 8 6 5 0 8 1 7 0 .  7 7 9 0 8 3 9 4 . 5 9 0 0 1 7 5
1 7 0 . 0 0 - 3 4 . 0 1 3 * 5 6 5 . 1 8 6 6 2 1 . 8 3 1 0 9 7 2 0 . 2 * 8 3 6 2 2 1 7 2 . 6 ) 0 7 2 7 3 1 . 6 6 8 6 1 0 6
1 7 2 . 5 0 3 4 . 6 9 6 0 5 6 5 . 3 0 6 0 1 1 . 8 3 6 2 2 * 9 0 . 2 * 8 1 2 1 1 1 7 *  * *  7 7 0 1 6 * 2 . 7 4 9 4 1 7 6
1 7 5 . 0 0 3 4 . 6 1 0 6 0 6 6 . 3 6 9 4 6 1 . 8 * 3 3 4 3 6 0 . 2 * 7 9 5 6 7 1 7 6 . 3 1 9 9 3 8 ? 1 . 8 3 2 0 1 5 1
1 7 7 . 5 0 3 4 . 5 6 9 9 8 6 6 . 4 * 0 0 9 1 . 8 4 6 4 2 5 8 0 . 2 * 7 8 6 8 1 1 7 0 .  1 6 0 5 4 6 2 0 . 9 1 6 7 0 * 5
1 6 0 . 0 0 3 4 . 5 4 3 1 1 6 6 . 4 5 6 9 3 1 . 8 4 7 4 6 6 0 0 . 2 * 7 8 2 5 5 1 7 9 . 9 9 9 9 9 9 7 0 . 0 0 0 0 0 0 0



THE T A ENEWGY 1

1 0 0 0 . 0 0 0 0 0  

ENEHGY 2

1 . 0 0 8 1 4 5 0  

J  OF THETA

4 , 0 0 3 6 7 3 0  

J OF PM|

1 . 0 0 8 1 4 5 0

0 * E G A

4 . 0 0 3 8 7 3 0

PHI

o . u 9 9 9 . V 9 9 9 * 0 . 0 0 0 0 4 0 . 4 7 5 4 1 4 1 • 9 9 9 . 9 9 9 9 9 9 9 0 . 0 0 0 0 0 0 0 1 7 9 . 9 9 9 9 9 9 7
2 . 5  0 9 9 9 . 2 6 5 6 9 0 . 7 3 4 2 9 O , 4 7 5 0 5 t > 2 8 . 0 6 6 3 8 0 8 3 . 6 2 5 2 9 6 9 8 8 . 0 5 0 8 1 2 1
5 . 0 J 9 9 7 . 0 6 8 4 0 2 . 9 3 1 5 8 0 . 4 7 7 1 8 3 2 4 . 1 3 2 7 7 7 9 7 . 2 * 7 4 1 3 5 8 6 . 1 9 ) 1 7 3 7
7 . 5 0 * 9 3 . 4 2 4 4 7 6 . 5 7 5 5 1 0 . 4 7 9 3 9 7 8 2 . 7 6 2 9 3 9 8 1 0 . 6 6 3 2 6 7 6 8 4 . 3 0 6 1 2 3 9

1 0 .0 0 9 8 8 . 3 6 0 8 3 7 1 . 6 3 9 1 5 0 . 4 8 2 5 0 4 3 2 . 0 7 5 2 8 4 ? 1 4 , 4 6 9 7 5 5 8 8 2 . 4 2 0 0 6 3 6
1 2 . 5 0 9 8 1 . 9 1 4 6 2 1 8 . 0 8 5 3 5 0 . 4 8 6 5 0 8 7 1 . 6 6 2 8 6 2 5 1 6 . 0 6 3 6 3 7 7 8 0 . 3 4 1 1 3 2 8
1 5 . o o 9 7 4 . 1 3 2 4 9 2 5 . 8 6 7 4 5 0 . 4 9 1 4 1 8 6 1 . 3 8 8 3 1 4 3 2 1 . 6 4 2 5 6 2 6 7 8 . 6 7 1 6 1 7 8
1 7 . 5 0 9 6 5 . 0 7 0 0 2 3 4 . 9 2 9 9 6 0 . 4 9 7 2 4 3 3 1 . 1 9 2 5 5 8 4 2 5 . 2 0 3 0 3 1 7 7 6 . 8 1 ) 4 2 0 7
2 0 . 0 0 9 5 4 . 7 9 u 6 0 4 5 * 2 0 9 3 4 0 . 5 0 3 9 9 3 6 1 . 0 4 6 1 0 5 8 2 8 . 7 4 2 4 9 8 2 7 4 . 9 6 8 6 6 2 5
2 2 . 5 . 9 4 3 . 3 6 4 8 0 5 6 . 6 3 5 1 8 0 . 5 1 1 6 8 1 7 0 . 9 3 2 5 1 4 1 3 2 . 2 5 8 2 9 1 9 7 3 . 1 3 8 7 6 4 5
2 5 . 0 0 9 3 „ . 8 6 9 j 2 6 V . 1 3 . 9 2 0 . 5 2 0 ) 2 1 5 0 . 8 4 1 9 3 9 4 3 5 . 7 4 7 8 8 4 6 71 3 2 5 4 3 3 3
2 7 . 5 0 9 1 7 . 3 8 4 7 4 8 2 . 6 1 5 2 4 0 . 5 2 9 9 2 7 8 0 . 7 6 8 1 0 5 2 3 9 . 2 0 8 8 9 3 8 6 9 . 3 3 0 0 1 1 0
1 0 .0 9 0 2 . 9 9 7 1 1 9 7 . O j  2 8  7 0 . 5 4 0 5 1 6 V 0 . 7 0 6 8 3 2 9 4 2 . 6 3 9 0 7 4 1 6 7 . 7 5 ) 8 9 0 5
* 2 . 5 0 8 8 7 . 7 9 4 0 9 1 1 2 , 2 0 0 5 0 . 5 5 2 1 0 6 2 C . 6 5 5 2 2 6 9 4 6 . 0 3 6 3 2 9 9 6 3 . 9 9 0 2 6 4 4
3 5 . 0 0 8 7 1 . 8 6 5 3 4 1 2 8 . 1 3 4 6 4 C , 5 6 4  7 1 3 9 0 . 6 1 1 2 1 6 6 4 9 . 3 9 8 7 3 3 ) 6 4 . 2 6 4 1 9 2 8
3 7 . 5 0 8 5 9 * 3 0 1 1 9 l 4 f c , 6 V 8 8 4 C . 5 7 8 3 5 9 1 0 . 5 7 ) 2 9 2 4 5 2 . 7 2 4 5 1 1 6 6 2 . 5 5 2 6 4 6 1
4 0 . 0 0 8 3 6 . 1 9 1 4 3 1 6 1 . 8 0 8 5 4 0 . 5 * 3 0 6 1 6 0 . 5 4 0 3 1 0 4 5 6 . 0 1 2 0 5 2 7 6 0 . 8 6 4 6 1 6 2
4 2 . 5 0 ' 8 2 J . 6 2 3 ^ 9 1 7 9 . 3 7 4 8 5 0 . 6 0 8 8 4 1 6 0 , 5 1 1 4 0 2 7 5 9 . 2 5 9 9 1 0 5 5 9 . 2 0 0 7 1 6 8
4 5 . 0 0 8 J 2 . 6 8 8 9 4 1 9 7 . 3 1 1 0 1 0 . 6 2 5 7 1 9 7 0 . 4 8 5 8 9 1 9 6 2 . 4 6 6 7 9 9 5 5 7 . 5 6 1 6 0 ) 8
4 7 . 5 0 7 8 4 , 4 6 7 2 0 2 1 5 . 5 3 2 7 4 0 . 6 4 3 7 1 6 4 0 . 4 6 ) 2 4 ) 9 6 5 . 6 ) 1 5 9 0 4 5 5 . 9 4 7 0 ) 9 1
5 0 . 0 0 7 6 6 . 0 4 0  12 2 3 3 . 9 5 9 1 8 0 . 6 6 2 8 5 2 2 0 . 4 4 3 0 3 0 4 6 8 . 7 5 3 3 1 5 5 5 4 , ) 5 9 8 ? 4 6
5 2 . 5 0 7 4 7 . 4 8 6 7 2 2 5 2 . 5 1 3 1 6 0 . 6 8 3 1 4 7 1 0 , 4 2 4 9 0 4 9 7 1 . 8 ) 1 1 5 3 3 5 2 . 7 9 7 8 9 6 8
5 5 . 0 0 7 2 8 . 8 7 8 1 5 2 7 1 , 1 2 1 7 5 0 . 7 0 4 6 2 0 2 0 . 4 0 8 5 6 ) 6 7 4 . 8 6 4 4 2 8 1 3 1 . 2 6 2 2 9 1 1
5 7 . 5 0 7 1 0 . 2 8 3 4 8 2 8 9 . 7 1 6 4 2 0 . 7 2 7 2 9 0 0 0 . 3 9 3 6 3 1 9 7 7 . 8 3 2 6 0 9 8 4 9 . 7 3 ) 1 5 2 9
0 0 .0 0 6 9 1 . 7 6 6 4 4 3 0 8 , 2 3 3 4 6 0 . 7 5 1 1 7 3 2 0 . 3 8 0 4 5 4 1 8 0 . 7 9 5 2 9 6 2 4 8 . 2 7 0 5 4 5 )
0 2 . 5 0 6 7 3 . 3 8 5 9 0 3 2 6 . 6 1 4 0 1 0 . 7 7 6 2 8 5 ? 0 . 3 6 8 2 6 5 3 8 3 . 6 9 2 2 2 6 6 4 6 . 8 1 4 4 3 9 2
6 5 . 0 0 6 5 5 . 1 9 5 7 9 3 4 4 , 8 0 4 1 2 0 . 9 0 2 6 3 9 0 0 . 3 5 7 1 0 6 4 8 6 . 5 4 3 2 4 7 5 4 3 . 3 8 4 8 1 1 2
6 7 . 5 0 6 3 7 . 2 4 5 1 1 3 6 2 • 7 5 4 8 0 0 . 8 3 0 2 4 5 1 0 . 3 4 7 0 3 8 2 8 9 . 3 4 8 3 2 8 9 4 3 . 9 8 1 4 3 6 0
7 0 . 0 0 6 1 9 . 5 7 7 8 8 3 0 0 . 4 2 2 0 3 0 , 8 5 9 1 1 1 4 0 . 3 3 7 7 3 8 7 9 2 . 1 0 7 5 5 0 8 4 2 . 6 0 4 1 8 0 1
7 2 . 5 0 6 0 2 . 2 3 3 4 9 3 9 7 . 7 6 6 4 2 0 . 8 0 9 2 4 2 1 0 , 3 2 9 1 9 9 7 9 4 . 8 2 1 0 9 2 1 4 1 . 2 5 2 7 3 5 2
7 5 . 0 0 5 8 5 . 2 4 6 5 0 4 1 4 . 7 5 3 4 1 0 . 9 2 0 6 3 7 7 0 . 3 2 1 3 4 4 6 9 7 . 4 8 9 2 2 8 5 3 9 . 9 2 6 0 0 1 )
7 7 . 5 0 5 6 8 . 6 4 7 1 2 4 3 1 , 3 5 2 7 8 0 . 9 5 3 2 9 4 2 0 .  3 1 4 1 0 6 8 1 0 0 . 1 1 2 ) 3 0 2 3 8 . 6 2 6 0 2 6 0
8 0 . 0 0 5 5 2 . 4 6 1 3 0 4 4 7 . 5 3 8 6 1 0 . 9 0 7 2 0 2 9 0 . 3 0 7 4 2 7 7 1 0 2 . 6 9 0 8 4 2 0 3 7 . 3 5 0 0 1 6 1
8 2 . 5 0 5 3 6 . 7 1 0 9 2 4 6 3 . 7 8 8 9 5 1 . 0 2 2 3 4 9 8 0 . 3 0 1 2 5 5 9 1 0 5 . 2 2 5 2 9 4 8 3 6 . 0 9 6 ) 4 ) 5
8 5 . 0 0 5 2 1 . 4 1 4 1 7 4 7 8 .  5 8 5 7 4 1 . 0 5 8 7 1 4 8 0 . 2 9 5 5 4 5 0 1 0 7 , 7 1 6 2 9 2 1 3 4 , 8 7 0 5 4 0 7
8 7 . 5 0 5 0 6 . 5 8 5 6 1 4 9 3 . 4 U 2 5 1 . 0 9 6 2 7 1 6 0 . 2 9 0 2 5 6 8 1 1 0 . 1 6 4 4 9 7 0 3 3 . 6 6 6 1 ) 9 0
0 0 . 0 0 4 9 2 . 2 3 6 6 9 5 0 7 . 7 6 3 2 1 l . I 3 4 9 8 7 0 0 . 2 8 5 3 5 ) 3 1 1 2 . 5 7 0 6 ) 9 7 3 2 . 4 6 4 5 6 0 8
* 2 . 5 0 4 7 8 . 3 7 5 7 0 5 2 1 . 6 2 4 1 6 1 . 1 7 4 8 2 0 3 0 . 2 8 0 8 0 3 1 1 1 4 , 9 ) 5 5 0 9 0 3 1 . 3 2 5 3 2 4 6
* 5 . 0 0 4 6 5 . 0 0 8 3 9 5 3 4 , 9 9 1 4 7 1 . 2 1 5 7 2 3 0 0 . 2 7 6 5 7 7 4 1 1 7 , 2 5 9 9 4 5 7 3 0 . 1 8 7 8 5 1 6
* 7 . 5 0 4 5 2 . 1 3 7 9 6 5 4 7 . 8 6 1 9 4 1 , 2 5 7 6 3 8 6 0 . 2 7 2 6 5 0 4 1 1 9 . 5 4 4 8 ) 0 2 2 9 . 0 7 1 5 6 6 8

1 0 0 . 0 0 4 3 9 . 7 6 5 3 8 5 6 0 . 2 3 4 4 9 1 . 3 0 0 5 0 1 8 0 . 2 6 8 9 9 9 0 1 2 1 . 7 0 1 0 9 8 3 2 7 . 9 7 5 8 7 9 2
1 0 2 . 5 0 4 2 7 . 8 8 9 7 1 5 7 2 . 1 1 0 1 5 1 , 3 4 4 2 3 0 4 0 . 2 6 5 6 0 2 1 1 2 3 . 9 9 9 7 1 6 6 2 6 . 9 0 0 1 8 2 7
1 0 5 . 0 0 4 1 6 . 5 0 8 2 8 58 3 r  4 9 1 5 9 1 , 3 8 6 7 6 5 . 0 . 2 6 2 4 4 0 7 1 2 6 . 1 7 1 6 9 6 9 2 5 . 6 4 ) 8 6 2 8
1 0 7 . 5 0 4 0 5 . 6 1 6 9 1 5 9 4 , 3 8 2 9 6 1 . 4 3 3 9 8 9 ) 0 . 2 5 9 4 9 7 6 1 2 8 . 3 0 8 0 7 2 7 2 4 . 8 0 6 2 9 0 )
1 1 0 . 0 0 3 9 5 . 2 1 0 0 9 6 0 4 , 7 8 9 7 8 1 . 4 7 9 8 0 8 9 0 . 2 5 6 7 5 7 3 1 3 0 . 4 0 9 9 1 3 0 2 3 . 7 6 6 8 3 5 5
1 1 2 . 5 0 3 8 5 . 2 8 1 2 2 6 1 4 , 7 1 8 6 6 1 . 5 2 6 1 1 2 8 0 . 2 5 4 2 0 5 5 1 ) 2 . 4 7 6 3 1 1 7 2 2 . 7 8 4 6 9 6 6
1 1 5 . 0 0 3 7 5 . 8 2 2 8 2 6 2 4 , 1 7 7 0 1 1 . 5 7 2 7 8 0 3 0 . 2 5 1 6 2 9 3 1 ) 4 , 6 1 4 3 8 0 2 2 1 . 7 9 9 7 8 0 0
1 1 7 . 5 0 3 6 6 . 8 2 6 6 9 6 3 3 . 1 7 3 1 8 1 . 6 1 9 6 8 1 6 0 . 2 4 9 6 1 7 0 1 3 6 . 6 1 9 2 6 4 4 2 0 . 8 3 0 8 6 4 1
1 2 0 . 0 0 3 5 8 . 2 8 3 9 3 6 4 1 , 7 1 5 9 4 1 . 6 6 6 6 7 8 0 0 . 2 4 7 5 5 7 ? 1 3 8 . 4 0 4  1 0 7 9 1 9 . 8 7 7 4 9 6 4
1 2 2 . 5 0 3 5 0 . 1 8 5 3 0 6 4 9 , 8 1 4 5 3 1 , 7 1 3 6 2 5 2 0 . 2 4 5 6 4 1 6 1 4 0 . 4 4 0 0 0 4 0 1 6 . 9 ) 9 0 ) 0 2
1 2 5 . 0 0 3 4 2 . 5 2 1 2 2 6 5 7 , 4 7 8 6 5 1 . 7 6 0 3 6 7 0 0 . 2 4 3 8 5 9 6 1 4 2 , 3 3 8 3 / 0 1 1 6 . 0 1 4 8 1 3 5
1 2 7 . 5 0 3 3 5 . 2 8 1 9 0 6 6 4 , 7 1 7 9 3 1 . 8 0 6 7 4 3 3 0 . 2 4 2 2 0 4 1 1 4 4 . 2 5 0 1 6 1 9 1 7 . 1 0 4 2 0 4 0
1 3 0 . 0 0 3 2 8 . 4 5 7 5 0 6 7 1 , 5 4 2 3 3 1 . 8 5 2 5 6 7 0 0 . 2 4 0 6 6 6 8 1 4 6 . 1 1 6 6 5 5 ) 1 6 . 2 0 6 5 4 7 ?
1 3 2 . 5 U 3 2 2 . 0 3 8 1 6 6 7 7 . 9 6 1 6 7 1 . 8 9 7 7 2 6 5 0 . 2 3 9 2 4 1 ? 1 4 7 . 9 5 9 0 5 7 2 1 5 . 1 2 1 ) 9 8 9
1 3 5 . 0 0 3 1 6 . 0 1 4 1 4 6 8 3 . 9 8 5 6 9 1 . 9 4 1 9 8 5 5 0 . 2 3 7 9 2 1 0 1 4 9 . 7 7 8 5 7 4 7 1 4 , 4 4 7 5 1 3 1
1 3 7 . 5 0 3 1 0 . 3 7 5 8 8 6 8 9 . 6 2 3 9 9 1 . 9 8 5 1 8 5 1 0 . 2 3 6 7 0 0 5 1 5 1 . 5 7 6 4 2 9 6 1 3 . 3 8 4 6 3 2 6

1 4 0 . 0 0 3 0 5 . 1 1 4 C 2 6 9 4 , 8 8 5 8 5 2 . 0 2 7 1 4 4 9 0 . 2 3 5 5 7 4 3 1 6 3 . 3 5 ) 8 3 ?  7 1 2 . 7 ) 2 3 7 2 9
1 4 2 , 5 0 3 0 0 . 2 1 9 5 4 6 9 9 . 7 8 0 3 2 2 . 0 6 7 6 8 4 ? 0 . 2 ) 4 5 3 7 8 1 5 5 . 1 1 1 9 9 8 3 1 1 . 8 9 0 0 4 1 1
1 4 5 . 0 0 2 9 5 . 6 8 3 8 2 7 0 4 , 3 1 6 0 5 2 . 1 0 6 6 2 2 9 0 . 2 3 3 5 8 6 5 1 5 6 . 8 5 2 1 5 5 9 1 1 . 0 5 6 6 2 ) 6
1 4 7 . 5 0 2 9 1 . 4 9 8 5 6 7 0 8 . 5 0 1 3 0 2 . 1 4 3 7 8 4 0 0 . 2 3 2 7 1 6 5 1 5 8 . 5 7 5 5 0 3 0 1 0 . 2 ) 1 6 9 4 2
1 5 0 . 0 0 >8  7 , 6 5 5 9 3 7 1 2 . 3 4 3 9 0 2 . 1 7 8 9 9 4 4 0 . 2 3 1 9 2 4 ? 1 6 0 . 2 8 3 2 7 8 7 9 , 4 1 4 f t ? * ?
1 5 2 . 5 0 2 8 4 . 1 4 8 6 4 7 1 5 . 8 5 1 1 9 2 . 2 1 2 0 8 5 6 0 . 2 ) 1 2 0 6 4 1 6 1 . 9 7 6 6 7 6 4 8 , 6 0 4 7 9 6 1
1 5 5 . 0 0 2 8 0 . 9 6 9 8 1 7 1 9 . 0 ) 0 0 2 2 . 2 4 2 8 9 7 3 0 . 2 3 0 5 6 0 3 1 6 3 . 6 5 6 9 2 0 2 7 . 6 0 1 5 8 6 7
1 5 7 . 5 0 2 7 8 . 1 1  319 7 2 1 . 0 8 6 6 8 • 2 . 2 7 1 2 7 6 4 0 . 2 ? 9 9 8 3 l 1 6 5 . 3 2 5 2 0 9 5 7 . 0 0 4 ) 0 9 1
1 6 0 . 0 0 2 7 5 . 5 7 2 9 5 7 2 4 , 4 2 6 9 2 2 . 2 9 7 0 8 0 4 0 . 2 2 9 4 7 2 6 1 6 6 . 9 8 2 7 * 7 6 6 , 2 1 2 5 0 5 1

6 2 . 5 0 2 7 3 . 3 4 3 9 2 7 2 6 . 6 6 5 9 5 2 . 3 7 0 1 7 7 4 0 . 2 2 9 0 2 6 7 1 6 0 . 6 3 0 7 5 2 7 5 . 4 2 5 5 7 0 8
4  6 5 . 0 0 2 7 1 . 4 2 1 4 8 7 2 8 . 5 7 8 3 4 2 . 3 4 0 * 4 7 9 0 . 2 2 8 6 4 3 6 1 7 0 . 2 7 0 4 0 5 7 4 , 6 4 2 7 ) 8 0
1 6 7 . 5 0 2 6 9 . 6 0 1 6 9 7 3 0 . 1 9 8 1 4 2 , 3 5 7 7 8 5 7 0 . 2 2 8 3 2 2 3 1 7 1 . 9 0 2 9 1 7 3 ) , 0 6 ) 4 0 4 1
1 7 0 . 0 C 2 6 8 . 4 8 1 0 8 7 3 1 . 5 1 8 7 9 2 . 3 7 2 0 9 9 3 0 . 2 2 8 0 6 0 9 1 7 3 . 5 2 9 4 8 3 4 3 . 0 8 7 2 1 ) 1
1 7 2 . 5 0 2 6 7 , 4 5 6 8 4 7 3 2 . 5 4 3 0 2 2 . 3 8 3 3 1 2 6 0 . 2 2 7 8 5 8 7 1 7 5 . 1 5 1 2 6 9 9 2 . 3 1 ) 3 2 2 1
1 7 5 . 0 0 2 6 6 . 7 2 6 8 0 7 3 3 . 2 7 3 0 3 2 . 3 9 1 3 6 5 6 0 . 2 2 7 7 1 4 ? 1 7 6 . 7 6 9 5 0 6 2 1 . 5 4 1 2 D 2
1 7 7 . 5 0 2 6 6 . 2 8 9 4 1 7 3 3 . 7 1 0 4 2 2 . 3 9 6 2 1 4 7 0 . 2 2 7 6 2 8 6 1 7 8 . 3 8 5 3 4 3 4 0 . 7 7 0 2 9 5 4
1 8 0 . 0 0 2 6 6 . 1 4 3 7 2 7 3 3 . 8 5 6 1 1 2 . 3 9 7 8 3 4 0 0 . 2 2 7 6 0 0 0 1 7 9 . 9 9 9 9 9 9 7 0 . 0 0 0 0 0 0 0



THETA ENERGY 1

1 0 0 0 0 , 0 0 0 0 0  

ENERGY 2

1 . 0 0 8 1 * 5 0  

J  OF THETA

4 , 0 0 3 8 7 3 0  

J  OF PM|

1 . 0 0 8 1 * 5 0

OMEGA

* . 0 0 ) 8 7 ) 0

PHI

0 . 0 9 9 9 9 . 9 9 9 5 2 0 . 0 0 0 1 1 0 . 1 * 4 2 7 0 2  • 9 9 9 . 9 9 9 9 9 9 9 0 . 0 0 0 0 0 0 0 1 7 9 . 9 9 9 9 9 9 7
2 . 5 0 9 9 6 9 . 7 6 0 9 6 3 0 . 2 3 6 2 9 0 . 1 * 5 0 6 8 * * • * 7 4 9 0 6 9 6 . 5 7 5 9 2 1 0 8 5 . 0 9 * 3 7 0  7
3 * 0 0 9 8 8 0 . 0 9 3 9 7 1 1 9 . 9 0 5 5 1 0 .  1 * 7 * 7 4 7 3 . 1 9 3 5 1 5 ? 1 3 . 1 1 6 1 8 * 2 8 0 . 2 5 2 7 1 1 9
7 . 5 0 9 7 3 * . 0 5 2 5 3 2 6 5 . 9 * 6 8 0 0 . 1 5 1 5 2 * 6 2 . 0 8 ) 7 7 9 1 1 9 . 5 8 6 3 * * 8 7 5 . 5 3 7 5 ) 2 6

1 0 . 0 0 9 5 1 6 , * * 5 2 5 4 6 3 . 5 5 * 3 0 0 . 1 5 7 2 7 6 5 1 . 5 1 9 6 2 8 5 2 5 . 9 5 * 2 8 6 * 7 0 . 9 9 8 9 1 8 6
1 2 . 5 0 9 2 9 3 . 4 5 * 2 3 7 0 6 . 5 4 5 0 8 0 . 1 6 4 8 1 1 8 1 . 1 7 6 * 3 9 ? 3 2 . 1 9 2 1 5 0 ) 6 6 . 6 7 3 7 7 ) 3
1 5 . 0 0 9 0 1 2 , 1 8 ) 6 1 9 8 7 . 6 1 5 5 6 0 . 1 7 4 2 ) 3 7 0 . 9 4 5 5 7 * 9 3 8 . 2 7 2 0 2 7 3 6 2 . 5 9 ) 9 6 6 3
1 7 . 5 0 8 7 0 0 . 1 9 3 6 5 1 2 9 9 . 8 0 5 7 2 0 . 1 8 5 6 6 6 5 0 . 7 8 0 6 5 6 6 * * . 1 7 6 ) 3 5 ) 5 8 , 7 6 7 6 0 ) 7
2 0 . 0 0 8 3 6 5 . 0 6 3 7 9 1 6 3 4 . 9 3 3 6 1 0 . 1 9 9 2 5 4 1 0 . 6 5 7 9 ) 3 4 * 9 . 6 6  * 9 8 5 4 5 5 , 2 0 0 * 9 0 3
2 2 . 5 0 8 0 1 * . 0 * 3 7 7 1 9 8 5 . 9 5 3 6 4 0 . 2 1 5 1 5 9 4 0 . 5 6 3 9 6 6 5 5 5 . 3 9 5 2 5 9 7 5 1 . 6 6 6 5 5 6 6
2 5 . 0 0 7 6 3 3 . 7 7 1 9 0 2 3 * 6 . 2 2 7 * 7 0 . 2 ) 3 5 6 2 2 0 . 4 9 0 5 4 0 7 6 0 . 6 9 0 5 4 9 0 4 8 , 0 2 1 9 4 * |
2 7 . 5 0 . 7 2 9 0 . 1 0 0 9 4 2 7 0 9 . 8 9 6 4 6 0 . 2 5 4 6 5 8 0 0 . 4 ) 2 1 6 8 7 6 5 . 7 6 9 9 ) 3 5 4 5 . 9 8 7 1 8 8 1
3 0 . 0 0 6 9 2 6 . 0 2 0 2 7 3 0 7 1 . 9 7 9 1 * 0 . 2 7 8 6 5 6 0 0 .  3 8 5 1 4 ) 8 7 0 . 6 ) 2 6 8 6 0 4 ) . 3 6 8 6 0 4 0
3 2 . 5 0 6 5 7 1 . 6 3 1 2 5 3 4 2 8 . 3 6 6 1 2 0 .  3 0 5 7 7 7 4 0 . 3 4 6 8 1 8 ) 7 5 . 2 8 0 7 6 5 4 4 0 . 9 * 9 7 0 0 6
3 5 . 0 0 6 2 2 * . 1 8 3 6 0 3 7 7 5 . 8 1 3 8 0 0 . 3 3 6 2 5 ) 6 0 . 3 1 5 2 6 1 8 7 9 . 7 1 8 2 8 8 4 3 8 . 7 1 3 9 3 0 *
3 7 , 5 0 5 8 6 8 . 1 5 7 5 2 * 1 1 1 . 8 4 1 6 6 0 .  3 7 0 ) 2 3 7 0 . 2 8  9 0 ) 6 4 8 3 . 9 5 1 0 6 6 1 3 6 . 6 * 5 ) 1 8 6
4 0 . 0 0 3 5 6 5 . 3 3 6 5 3 * 4 3 4 . 6 6 2 9 1 0 . 4 0 8 2 3 ) 0 0 . 2 6 7 0 6 2 9 8 7 . 9 6 6 1 5 7 ) 3 4 , 7 2 8 7 4 1 3
4 2 . 5 0 5 2 5 6 . 9 2 7 0 1 * 7 * 3 . 0 7 2 3 9 0 . 4 5 P 2 3 0 3 0 . 2 * 8 5 0 4 1 9 1 . 8 ) 1 6 0 6 4 3 2 , 9 5 0 1 7 8 5
4 5 . 0 0 * 9 6 3 . 6 * 7 9 3 5 0 3 6 . 3 5 1 * 6 0 . 4 9 6 5 6 6 2 0 . 2 ) 2 7 1 6 0 9 5 , * 9 5 6 2 3 7 > 1 , 2 9 6 7 6 2 5
4 7 . 5 0 * 6 8 3 . 6 2 6 1 9 5 3 1 4 , 1 7 ) 2 1 0 . 5 4 7 * 9 0 4 0 . 2 1 9 2 0 0 ? 9 8 , 9 8  7 ) 2 6 8 2 9 , 7 5 6 7 8 * *
5 0 . 0 * * 2 3 . 4 7 9 1 * 5 5 7 6 . 5 2 9 3 0 0 . 6 0 3 2 * 9 6 0 . 2 0 7 5 5 4 0 1 0 2 . 3 1 5 5 * 1 4 2 8 , 3 1 9 0 5 5 0
3 2 . 5 0 * 1 7 6 . 3 8 7 6 0 5 6 2 3 . 6 1 1 8 4 0 . 6 6 * 0 6 ) 9 0 . 1 9 7 * 6 1 1 1 0 5 • * 8  9 1 ) * 8 2 0 , 9 7 5 8 ) 2 9
3 5 . 0 0 3 9 4 * . 1 5 6 3 6 6 0 5 5 . 6 4 3 0 9 0 .  ' .30  2 3 2 9 0 . 1 6 8 6 6 7 5 1 0 8 , 5 1 6 7 9 7 4 2 5 , 7 1 6 7 4 6 6
3 7 . 3 0 3 7 2 6 . 2 6 * 5 4 6 2 7 3 ,  7 ) 4 8  7 0 . 8 0 1 9 1 5 1 0 . 1 6 0 9 6 7 * 1 1 1 . 4 0 6 9 5 9 6 ? * . 5 ) 4 7 0 6 4
6 0 . 0 0 3 5 2 2 . 1 0 6 0 0 6 * 7 7 . 6 9 ) 4 4 0 . 8 7 9 ) 4 4 3 0 . 1 7 4 1 9 ) 3 1 1 * .  16 7 7201 ? ) , * ? ? 8 ? 0 1
6 2 . 5 0 3 3 ) 1 , 0 2 1 * 1 6 6 6 8 . 9 7 6 1 1 0 . 9 6 2 7 1 8 2 0 .  1 6 8 2 0  77 1 1 6 . 8 0 6 8 2 0 0 2 2 , 3 7 4 9 0 6 0
6 5 . 0 0 3 1 3 2 . 3 2 ) 5 5 6 8 4 7 , 6 7 5 6 2 1 . 0 5 2 2 1 7 6 0 . 1 6 2 8 9 7 6 1 ) 9 . 3 ) 1 6 0 5 7 * 1 . 3 8 5 4 2 * 6
6 7 . 5 0 2 9 8 5 . 3 1 6 0 7 7 0 1 * . 6 8 ) 5 6 1 . 1 * 8 0 0 4 0 0 . 1 5 8 1 6 6 6 1 2 1 . 7 * 9 0 ) 6 0 2 0 . 4 * 9 ) 9 9 9
7 0 , 0 0 2 8 2 9 . 3 0 8 0 2 7 1 7 0 . 6 9 1 2 7 1 . 2 5 0 2 1 7 4 0 .  1 5 3 9 4 2 6 1 2 4 . 0 6 5 6 5 9 9 1 9 . 5 6 2 3 6 5 5
7 2 , 5 0 2 6 8 3 . 6 2 ) 9 9 7 3 1 6 . 3 7 5 * 5 1 , 3 5 8 9 7 4 1 0 , 1 5 0 1 5 3 ) 1 2 6 , 2 8 7 6 * 6 6 1 8 . 7 2 0 2 9 ^ 0
7 5 . 0 0 2 5 * 7 . 6 1 1 3 6 7 * 5 2 . 3 8 6 0 * 1 , 4 7 * 3 6 ) 7 0 . 1 * 6 7 4 5 5 1 2 8 . 4 2 0 7 7 3 9 1 7 . 9 1 9 5 7 8 0
7 7 . 5 0 2 * 2 0 . 6 * 6 1 0 7 5 7 9 . 3 5 3 3 6 1 , 5 9 6 4 4 7 8 0 . 1 * 3 6 7 2 0 1 3 0 . 4 7 0 * 6 9 6 1 7 . 1 5 6 9 ) 4 7
6 0 , 0 0 2 3 0 2 . 1 3 3 9 3 7 6 9 7 , 8 6 5 6 7 1 . 7 2 5 2 5 6 5 0 . 1 * 0 8 9 2 7 1 3 ? . * * 1 0 0 3 6 1 6 . 4 2 9 4 1 0 9
6 2 . 5 0 2 1 9 1 . 3 1 ) 7 8 7 8 0 8 , * 8 5 5 5 1 . 8 6 0 7 8 7 0 • 0 . 1 3 8 3 7 ) 3 1 3 * . 3 ) 9 3 2 0 ) 1 5 . 7 ) 4 ) 2 9 1
8 5 . 0 0 2 0 8 8 . 2 5 7 6 7 7 9 1 1 , 7 * 1 6 6 2 . 0 0 3 0 0 0 9 0 . 1 3 6 0 6 4 ) 1 3 6 . 1 6 8 0 7 7 6 1 3 . 0 6 9 2 ) 8 2
8 7 . 5 0 1 9 9 1 . 8 7 0 5 9 8 0 0 6 . 1 2 8 7 0 2 . 1 5 1 8 2 2 0 0 . 1 3 4 0 0 0 2 1 ) 7 . 9 ) 1 0 1 5 1 1 4 . 4 3 1 9 8 B 8
9 0 . 0 1 9 0 1 . 8 8 9 3 5 8 0 9 8 . 1 0 9 7 4 2 . 3 0 7 1 ) 4 4 0 . 1 3 2 0 9 9 1 1 3 9 , 6 3 * 0 2 0 6 1 3 . 8 2 0 5 0 ) 7
9 2 . 3 0 1 8 1 7 . 8 8 3 0 3 8 1 8 2 . 1 1 6 5 ) 2 . 4 6 6 7 8 0 ) 0 . 1 ) 0 ) 6 1 7 1 * 1 . 2 7 8 9 1 7 5 1 3 . 2 ) 7 9 0 ) 5
9 3 . 0 0 1 7 3 9 . 4 * 9 3 5 6 2 6 0 . 5 5 0 2 8 2 . 6 ) 6 5 5 6 0 0 . 1 2 8 7 7 1 4 1 * 2 . 6 6 9 7 6 3 1 1 2 . 6 6 7 6 6 6 9
9 7 . 3 0 1 6 6 6 . 2 1 * 8 8 8 3 3 3 . 7 6 4 6 4 2 . 8 1 0 2 2 0 8 0 . 1 2 7 ) 1 ) 5 1 * 4 . 4 0 9 6 9 7 5 1 2 . 1 2 3 1 2 9 ?

1 0 0 . 0 0 1 5 9 7 . 8 ) 2 8 9 8 * 0 2 , 1 6 6 * 4 2 , 9 8 9 4 7 5 3 0 . 1 2 5 9 7 5 1 1 * 5 . 9 0 1 7 ) 2 1 1 1 . 5 9 7 6 6 9 ?
1 0 2 . 5 0 1 5 3 3 . 9 8 1 9 3 8 * 6 6 . 0 1 7 5 5 3 . 1 7 3 9 7 9 9 0 . 1 2 4 7 4 5 0 1 * 7 . 3 * 8 6 7 9 6 1 1 . 0 9 0 6 0 0 9
1 0 3 . 0 0 1 * 7 * . 3 6 3 9 5 8 5 2 5 . 6 3 5 6 0 3 . 3 6 ) 3 * 4 4 0 . 1 2 ) 6 1 3 ? 1 * 8 . 7 5 3 1 8 ) 1 1 0 . 6 0 0 1 1 9 1
1 0 7 . 3 0 1 * 1 6 . 7 0 3 0 1 8 5 6 1 , 2 9 6 2 8 3 . 5 5 7 1 2 9 6 0 . 1 2 2 5 7 0 8 1 5 0 . 1 1 7 7 2 0 9 1 0 , 1 2 5 3 0 3 5
1 1 0 . 0 0 1 3 6 6 . 7 * 3 5 9 8 6 ) 3 . 2 5 5 8 9 3 . 7 5 * 8 * 7 0 0 . 1 2 1 6 0 9 9 1 5 1 . 4 * * 6 6 6 1 9 . 6 6 5 1 2 6 )
1 1 2 . 5 0 1 3 1 8 . 2 * 9 4 8 6 6 8 1 . 7 4 9 6 5 3 . 9 5 5 9 5 8 9 0 . 1 2 0 7 2 ) 6 1 5 2 . 7 ) 6 2 0 1 9 9 . 2 1 8 6 1 8 7
1 1 5 . 0 0 1 2 7 3 . 0 0 2 0 7 8 7 2 6 . 9 9 7 6 0 4 . 1 5 9 8 6 0 ? 0 . 1 1 9 9 Q 5 6 1 5 3 . 9 9 * * 2 9 9 8 . 7 8 * 8 8 7 3
1 1 7 . 3 0 1 2 ) 0 . 7 9 9 3 3 6 7 6 9 , 1 9 9 9 7 4 . 3 6 5 9 7 8 9 0 . 1 1 9 1 5 0 ) 1 5 5 . 2 2 1 3 2 8 1 8 . 3 6 3 0 9 7 7
1 2 0 . 0 0 1 1 9 1 . 4 5 * 6 8 8 8 0 8 . 5 * 4 9 5 4 , 5 7 3 5 7 8 4 0 . 1 1 8 4 6 2 6 l 5 6 . * t 8 7 7 * 3 7 . 9 5 2 4 6 7 6
1 2 2 . 5 0 1 1 5 4 . 7 9 5 7 7 6 8 4 5 . 2 0 3 6 7 4 . 7 6 1 9 6 0 1 0 . 1 1 7 6 0 8 6 1 3 7 . 5 0 8 5 * 1 5 7 . 5 5 2 2 6 3 0
1 2 5 . 0 0 1 1 2 0 . 6 6 3 4 3 6 8 7 9 . 3 3 5 9 0 4 . 9 9 0 ) 6 6 4 0 . 1 1 7 2 1 ) 6 - 1 5 8 . 7 ) 2 ) 1 2 3 7 . 1 6 1 7 9 6 5
1 2 7 . 5 0 1 0 8 8 . 9 1 0 8 6 6 9 1 1 . 0 8 8 7 6 5 . 1 9 8 0 0 * 3 0 . 1 1 6 6 6 4 ) 1 5 9 . 8 3 1 7 5 2 2 6 . 7 0 0 4 1 0 2
1 3 0 . 0 1 0 3 9 . 4 0 2 8 6 0 9 4 0 . 5 9 6 8 1 5 . 4 0 * 0 5 0 0 0 . 1 1 6 1 5 7 3 1 6 0 . 9 * 8 3 3 9 8 6 . 4 0 7 5 1 6 1
1 3 2 . 3 0 1 0 3 2 . 0 1 * 7 9 8 9 6 7 . 9 8 4 7 7 5 . 6 0 7 6 5 2 9 0 . 1 1 5 6 8 9 9 1 0 2 . 0 2 3 5 6 0 7 6 * 0 * 2 5 1 3 7
1 3 5 . 0 0 1 0 0 6 . 6 3 1 9 3 8 9 9 3 . 3 6 7 * 1 5 . 8 0 7 9 4 1 9 0 . 1 1 5 2 5 9 ? 1 6 3 . 0 7 6 6 3 7 1 5 . 6 8 * 8 6 0 6
1 3 7 . 3 0 9 8 3 . 1 4 8 9 6 9 0 1 6 . 8 5 0 5 2 6 . 0 ^ * 0 3 0 8 • 0 . 1 1 * 6 6 ) 0 1 6 * . I 1 3 * 9 6 0 5 . 3 3 * 0 3 3 0
1 * 0 . 0 0 9 6 1 . 4 6 9 1 1 9 0 ) 8 . 5 3 0 2 2 6 . 1 9 5 0 2 * 7 0 . 1 1 * * 9 9 0 1 6 5 . 1 3 * 8 3 0 9 4 . 9 8 9 5 ) 9 )

1 * 2 . 5 0 9 * 1 . 3 0 3 9 8 9 0 5 8 . 4 9 5 5 4 6 . 3 8 0 0 2 5 8 0 . 1 1 * 1 6 5 * 1 6 6 . 1 ) 8 1 ) 4 9 * • 6 5 0 9 0 0 ?
1 * 3 . 0 0 9 2 3 . 1 7 2 4 6 9 0 7 6 . 8 2 6 9 5 6 . 5 5 8 1 * 2 1 0 . 1 1 ) 6 6 0 5 1 6 7 . 1 2 6 5 6 2 * * . 3 1 7 6 6 * 7
1 * 7 . 5 0 9 0 6 , * 0 0 9 8 9 0 9 3 . 5 9 8 5 6 6 . 7 2 6 * 9 2 0 0 . 1 1 ) 5 6 2 5 1 6 6 .  1 0 1 2 6 0 9 3 . 9 6 9 3 9 8 1
1 5 0 . 0 0 8 9 1 . 1 2 2 3 * 9 1 0 8 . 8 7 7 1 1 6 . 8 9 0 2 1 * 8 0 . 1 1 3 ) 3 0 3 ' 1 6 9 . 0 6 3 * 2 2 8 3 . 6 6 5 6 8 0 8
1 5 2 . 3 0 8 7 7 , 2 7 5 9 5 9 1 2 2 . 7 2 3 6 * 7 , 0 4 2 * 7 5 3 0 . 1 1 3 1 0 2 * 1 7 0 . 0 1 * 0 7 9 7 3 , 3 * 6 1 1 1 7
1 5 5 . 0 0 8 6 4 . 6 0 6 9 6 9 1 ) 5 . 1 9 2 5 6 7 , i 8 * * 7 * 0 0 . 1  1 2 8 9 7 8 1 7 0 . 9 5 * 3 1 ) 1 3 . 0 ) 0 2 9 * 1
1 5 7 . 5 0 8 5 3 . 6 6 6 8 1 9 1 4 6 . 3 3 2 6 7 7 . 3 1 5 * * 8 9 0 . 1 1 2 7 1 6 5 1 7 1 . 8 6 5 1 4 0 2 2 . 7 1 7 8 5 7 ?
1 6 0 . 0 0 8 * 3 . 8 1 1 7 1 9 1 5 6 . 1 8 7 9 2 7 , 4 3 * 6 9 0 4 0 . 1 1 2 5 5 * 6 1 7 2 . 8 0 7 5 6 1 7 2 . * O 0 * ) 3 5
1 6 2 . 5 0 8 3 5 . 2 0 3 3 1 9 1 6 4 . 7 9 6 3 2 7 . 5 4 1 5 4 2 6 0 . 1 1 2 * 1 * 3 1 7 3 . 7 2 2 6 ) 2 2 2 . 1 0 1 6 5 9 8
1 6 5 . 0 0 8 2 7 . 8 0 6 5 3 9 1 7 2 . 1 9 1 0 3 7 . 6 ) 5 * 0 8 3 0 . 1 1 2 2 9 * 0 1 7 4 . 6 ) 1 2 3 4 3 1 . 7 9 7 1 9 3 *
1 6 7 . 5 0 8 2 1 . 5 9 8 7 3 9 1 7 8 . 4 0 0  71 7 . 7 1 5 7 6 0 2 0 . 1 1 2 1 9 3 ? 1 7 5 . 5 3 4 ) 5 0 4 1 . * 9 * 6 0 9 6
1 7 0 . 0 0 8 1 6 . 5 5 0 1 6 9 1 8 3 . 4 * 9 2 3 7 , 7 8 2 1 4 0 9 0 . 1 1 2 1 1 1 3 1 7 6 . 4 ) 2 9 0 7 6 1 . 1 9 ) 6 1 * 5
1 7 2 . 5 0 8 1 2 . 6 4 3 3 2 9 1 8 7 . 3 5 6 3 1 7 . 6 ) 4 1 7 2 0 0 . 1 1 2 0 * 8 0 1 7 7 , 3 2 7 8 * 1 5 0 , 8 9 4 2 3 0 6
1 7 3 , 0 0 8 0 9 . 8 6 3 2 5 9 1 9 0 . 1 3 6 1 2 7 . 6 7 1 5 5 * 1 0 . 1 1 2 0 0 ) 0 1 7 8 . 2 2 0 0 9 ) 3 0 . 5 9 5 5 1 1 9
1 7 7 . 5 0 8 0 8 . 1 9 9 5 7 9 1 9 1 . 7 9 9 8 4 7 . 6 9 * 0 6 9 ? 0 . 1 1 1 9 7 6 1 1 7 9 . 1 1 0 * 6 0 0 0 , 2 9 7 6 4 0 0
1 6 0 . 0 0 8 0 7 . 6 4 5 6 2 9 1 9 2 . 3 5 3 7 9 7 . 9 0 1 5 8 9 5 0 . 1  1 1 9 6 7 1 1 7 9 . 9 9 9 9 9 9 7 0 . 0 0 0 0 0 0 0


