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ABSTRACT

The coefficients of the terms of the third integral up to the eighth degree are given in the form of
tables for different values of the ratio of the unperturbed frequencies. The cases where this ratio is a
rational number n/m with # + m < 10 are considered separately. Two applications are made (a) in find-
ing the constancy of the third integral in two cases and () in finding the resonance regions in the reso-
nant cases.

I. GENERAL FORMULAE

In many numerical applications of the third integral higher-order terms are needed.
The formulae for finding these terms step by step have been given already (Contopoulos
1960), but their application for terms of order higher than the third needs a very long
time. For this reason a program has been developed for a computer to make all neces-
sary algebraic operations and give the higher-order terms of the third integral.

The program can be used directly for any Hamiltonian of the form

H=1(X*4Y?+4 Ax? + By?) — ex™y?, (1)
where AY/2/B'/? is irrational (or rational n/m with n 4+ m large).

The same program can be used also as a subroutine in a simple main program to find
the third integral for Hamiltonians of the form

H=3%(X24 72+ Az2+By?) — D eany’;. (2)
i=1
Table 1 gives the terms of the third integral corresponding to the Hamiltonian
H = 3(X?4 V24 Ax*> 4+ By?) — exy? (=h) (3)

for different values of 4 and B, up to the eighth degree in the variables.
We give the values of the coefficients of each term of the form

(A1/2x)aXb(B1/2y)ch (4)
in each term ®; y_; of the third integral
P, = Py + by + e + EN_2Q>1’N_2 + o ooy (5)

where N = a + b + ¢+ d < §, together with N, a, b, ¢, d.
For numerical applications each term of ®;5y must be multiplied by €.

We take always
Py = %(XZ + Ax?) . (6)

Table 1 contains the third integral for the following values of 4/ and B!/2
a) AY? = 0.02k from k = 1tok =50, B2 =1,
b) BY/? = 0.02k from k = 1to k = 50, A2 =1,
503

© American Astronomical Society ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1966ApJS...13..503C

JS. C 13 Z503Ch

o]

rT96BA

504 G. CONTOPOULOS

with the exception of the cases where A'/2/B!/%is a simple rational number (2, , £, 1, 2).
These rational cases, together with other simple rational cases, are considered in Table 2.
The values of A2, B2, 4, and B are given at the top of each column.

Special care has been taken to separate the secular terms. If 42/ B2 = n/m (where
n = even), then secular terms appear for the first time in ®;,1, 5. A method of con-
structing integrals devoid of secular terms has been described in a previous paper (Con-
topoulos 1963). If » + m is large, we may ignore the effect of the secular terms, if the
approximation used is of small degree. Table 2 gives the secular terms when # + m < 10.

If we set BY/2%x = &, B*/?y = §, and B'/% = I, we find

az_ 5 ay _ dX _ oH dY _  oH
e 7 a7 di = ax’ at 8§’

(7

where H is the Hamiltonian H expressed in the new canonical variables, i.e.,
E=%<X2+Y2+%0'02—|—512>—692512=h, ®)

where e = ¢/B%/2,
On the other hand, if we divide both members of equation (3) by %, we find

2H* =1 = X*  V* 4 Ax™*2 4 By*? — 2¢e*x%y*? | (9

where x* = x/(2h)'2, y* = y/(Q2r)'?, X* = X/(2h)12, Y* = V/(2h)12, and €* =
e(2h)172, ~

If we apply both transformations (8) and (9), we find a reduced Hamiltonian H* in
the form

2E*=X*2+ Y*2+% &*24_5,*2_2@*92*5,*2:1, (10)
where
92*=B1/2x/(2h)1/2, 51*=B”2y/(2h)1/2, X*=X/(2h)1/2,

e(2h)12

Y*=V/(2h)12 and e¥=¢e(2h)\2= BTt

These variables are canonical with Hamiltonian H* and time # = B!/%. Similar results
are found if we write the Hamiltonian in the form

2E*=X*2+ Y*2+$*2+—§*&*2—23*5{:*5)*2=1, (10a)

with &* = A12x/(2h)172, etc., &€ = e(2h)1/2/ 432,

This means that, if we have to compare different Hamiltonians of the form (3), the
essential parameters are the ratio of the frequencies A'/2/B'/? and the perturbation
parameter e(2k)1/2/B3/% or e(2h)1/2/ A% _

We write here the formulae giving the terms of degree N 4 1 (i.e., the terms of
&; y—1) when the terms of degree N are given, using the notations of the present paper.
Let

(bl,N—Z — anbc(Almx) aXb(B1/2y>ch ; (11)
then
- ((bl,N—?; H1) = —ECabc[b(Al/zx)“Xb“l (B”zy) ct2 yd 2
-I—Zd(A 1/2x) atl Y'b (Bl/zy) ct+1 Yd—l]
and

Oy v = —[ (D1, Hy)dt. (13)
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In the more general case that H; = x7y?, formula (12) becomes
—(QI,N—Z; Hl) — _Ecabc[nb(A1/2x)a+n—-l Xb—l (B1/2y>0+0 Yd

+0d(A1/2x) a+n Xb(Bl/Zy) c+6—-1 I/'d—l] .
If we set in a term
Q= [C.p, (A22)2 X8 (BYV2y)r VO dt

the values
A2y = (280) 2 sin AVt — 1)), X = (2®1)'/% cos AVt — &) ,
B1/2y = (2‘1’20)1/2 sin BI/2 ¢ ’ YV = (2@20)1/2 Cos B2 ¢ y
with
Py = 3(¥*+ By?),
we find
0 _Claﬂ‘y( 2B10) @82 ( 2pyy ) HD/2( — 1 )EHI
- AG@—a2By—a/2) N+1
a B8 2 8
X E E Z E ( - 1 )1’1+1’2Cﬂp1Cl3p2C’Yp3C5p4 U’: )
p,=0 p,=0 p;=0 p,=0
where

SHAH]

the symbol [4] meaning the largest integer < 4, and

Us= [ 57 0(a—2p1) 42 (1= 1) Jeos [ (B—2p2) 4V2(1— 1) ]

X L (v = 2p5) Bt Teos [ (6 — 2p4) BY2t]dt,

505

(14)

(15)

(16)

a7

(18)

(19)

and we have U; when a and v are even (both cosines), U, if a and vy are odd (both sines),
Usif ais even and + is odd (cosine and sine), and Uy if a is odd and v is even (sine and

cosine).
If we set

= (a=2p) £ (B=2p), = (v—2p) £ (5—2p)),
2 2

we find after integration

Ui i~ N 1
U, 8 E ; (A2A —T2B) (2®19) 14il/2( 2Dy ) 1 Til/2

i=1

[la l=1)/2) i1, l/2]

< 3 S1u1 2 E (—1 )q+rC[AiIZQ+1ClI‘]-]2r( AV2, )2q+1X]Ai|~2q—1(B1/2y)2r
q=0 r=0

Sa1

Uaglrel [dT;l—1)y2]

T i—2r S12 +rlal |T .
XY +- (—1)TTC A, C Ty,
o };5 g ) 2C o

% A1/2x)ZQXlAil—2q(Bll2y>2r+1YlI’j|—2r—1$

(20)

(21)
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where
. 4 .Rl/2 _ T. A1/2
311=2|AiIA1/2’ S = _2[111[31/2, 521=£JA‘LB ’ Sep = 2A1PJA ,
l A; | | I‘j l
and

Us_ 1~ 1
Us™ 82 ; (A2A4 —T;2B) (28y9) 14il/2( 2y ) I T51/2

i=1

lla;l2l [lr,l/e]

% { S31 E Z (—1 )q+TClAiI2qC[Pj|21-( Al/zx)quIA,-f—m(Bl/zy)2rYII‘jI—2r
r=0

M= (22)
s [la;l=0/2] [dTil-1)/2] I o
ton 2 > ()l T (41 )
g=0 r=0
% XlAi]—Zq—l(Bll2y )2r+lyl1‘j]—-2'r—1§ ’
where
2| A;|T; 42 —2|T;| A;B'?
S31 = 21‘,~Bl/2, 532="‘J‘—I—II“#'—‘, S41 = —ZA—;Al/z, Sa9 = I]j‘lll .
7 B

The formulae (18), (21), and (22) show that, if 4'/2 and B'/2 are multiplied by R,
then @ is multiplied by R-lstr=e~c=1 Tn the case of the Hamiltonian (3) this is R—3; in
the general case (1) it is R-@*9 . Therefore, if we have the same &y, then ®; y_, is mul-
tiplied by R—3"=2) [or R-(rtO W=,

The formulae (12), (18), (21), and (22) indicate the main steps of the computer pro-
gram. There are eleven summations in all, which introduce a very large number of terms.
However most of the terms are equal. The following number of different terms are
found in general:

Degree............ 2] 3] 4 5 6 7 8 91 10} 11 12 13 14
Number of terms. ..| 2 3 8 11 20 26 | 40 50 70 85 112 133 168

The time needed to calculate the terms up to the tenth degree for one set of values
A2 B2y the IBM 7094 computer is 2.5 min. The time needed to reach the fourteenth
degree terms approaches 40 min.

Figures 1-3 give the logarithms of the absolute values of the coefficients of the terms
of degree N < 5 as functions of A!/2 when 412 < BY2 =1 and as functions of B!/?
when B2 < A2 = 1. Near each curve a four-figure number indicates the order of the
term (N) and the exponents of 4'/2x, X, and B'/2y (a, b, ¢); the exponent of ¥V is d =
N—a—b—ec.

The cases where the coefficients tend to infinity correspond to resonant cases. In
Figure 1 (N = 3) there is only one resonance, for B2/ A2 = 1. Some coefficients tend
to infinity also when A/2 or B!/2 tends to zero. In fact for 42— 0 or B'/2— 0 the
third integral is not valid. Then one can apply a different expansion technique, used in
the case of the adiabatic invariants.

If one coefficient tends to zero, its logarithm tends to — . This happens in Figure 1
for B2/ 412 = 4/(2)/2. In fact the term A'/%x By? in ®; has a coefficient (4 — 2B)/
[4B — A)A'*B], which becomes zero for 4 = 2B.
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In Figure 2 we have resonance also for 41/2 = B!/2 = 1, One term becomes zero for
A'?/B'? = } and another one for B2/ A2 = 1/2/4/5.
In Figure 3, a and b, we have also resonances for A1/2/B!/2 = 2 and B2/ 42 = 1,

II. RESONANT CASES

If A24 — T2B = 0, the terms U; would be infinite. In such a case, however, we have
secular terms and the program prints the coefficients of the secular terms. In fact we
may write

%E Ef [ AcAv(1—1y)] SLTBYAL, @9
and if we have
| 4:]4*% — |Ty| B2 = 0, (24)

we find
Jeos[ | A:| AV2(t—t) 1cos( | T; | BY/2t) d¢

=3 {cos[ | 4:| AV2(¢t—to)+|T; | B2 ] +cos[ | 4| A¥2(t—1t0)— |T;| B2 ]} dt

(25)
Lysinf [ 4:] A2 (¢ ~1) + [T, lB‘”t]} 12
73 2|A|A1/2 ZOS(lAlA tO)
4
3
3102
2 L
.-_G 301
o l + -
°
301
3100 310
Or 3100 =
301 M s
-l - -
2
0 2 | A )

F16. 1 —The loganthm of the absolute values of the coefficients of the terms of third degree as a
function of AY2 (left) if B2 = 1 and as a function of BY2 (right) if 412 = 1.
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and similarly
c1c fein[ | Ag] AYV2(E—ty) Isin( |T; | BY2t) dt

_ o gsin[ 1 As[ AV (e —t0) + |Ty|BY24]) | ¢ | 412 @0
S 73 2] 4, A Hzcos(,'A’IA b,
fcos[ | Ai] AV2(t—1ty) Isin( | T;| BY2t) dt
_afocos[ | Ai| A (b —t) + | Ty BY2]) |t s @7
_ 23 AL ;+251n(lAZ[A ),
and
fsin[ | As] AV2(t—4) Jeos( | T;| BV2%) d
‘ (28)

_ el AL F BN Ly
= -3 T A AT S (1 4i] i),

The first part of each term is expressed as a function of 4'/2¢,X,B'/2y,Y and is in-
cluded in the printed terms of ®, while the secular part is printed separately. Table 2
gives the terms of the third integral up to one degree before secular terms appear.

T |
4002
4004
6 L4ooo
5 L B

4022
4200

log IcCl

4111

4000

-2

Frc. 2.—Same as in Fig. 1 for the terms of fourth degree
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soll

5104

5031

a
o
8 -
7Tk
5100
6—
5
b

| 8”2 0
F16. 3, a, b—Same as in Fig. 1 for the terms of fifth degree
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Further, the following quantities are given for each secular term: a + 8, v + 9, ¢ (coeffi-
cient of the secular term), sine or cosine, and |4;| (sine if | 4;| is even, and cosine if
it is odd). The secular terms are of the form

tg (2B) etP) /2 (2<I>m)(“f+'”/2 cos

o (14:] 417) .

In each rational case, A/?/B'/? = n/m, we take the following initial terms:

a) &y,

b)  So = (2d10)™/2 (2d9)"/? sin [nBY2% — mAV2 (t — ty)] if m + n = odd , (29)
or Cop = (2dy0)™/2 (2dg9)"/2 cos [nB2t — mAY2 (¢ — L)) if m + n = even. (30)

We may write

[m/2] [(n=1)/2]
So — E E ( . 1 )ql+qgcm2qlcn2q2+1( A1/2x ) 2q1X m-—2¢q, (Bl/2y )2q2+1 Yn—2q,—1

g,=0 ¢,~0
(31)

[(m—=1)/2] In/2]
_ Z z ( -1 )QI+qgcm2ql+1Cn2q2( A1/2x)2q1+1X m—2q1—1(81/2y )2q2 I;»‘n—2q2 ,
q,=0 q,=0
and
[m/2] (n/2]
CO — E Z ( —1 )q1+qzcm2qlc'n2q2( A1/2x ) quXm"“qu (Bl/Zy )2q2 Yn—qu

2;=0 g,=0
(32)

[(m—1)/2]1[(n—1)/2] N X

g 1/2, \2¢,+1 —2¢,—1, p1/2 1 vrn—2g.—1

+ 2 E (=) qzcmqu+1cr2rz,+1(f1 RygyPutt ym—2 (B/y)zq2 yr 1
2,=0 g,=0

We have shown (Contopoulos 1963) that g

g 2%10) + go (2%20)](2P10)"/2 (2‘1920)'"/2

gives two secular terms of the form

cos ( Atrzy) (33)

in the terms of degree m + # + 2 and &y, gives a secular term

tg (2B10)™/2 (2By)" /2 C?’S mALY) | (34)
g

with cosine if a 4 v = even and sine if a 4+ v = odd, in the terms of degree m -+ #n.
If a+ v =even we have a+y+ 38+ 6 =m+ »n = odd, because 8+ 4 is al-
ways odd.

In order to eliminate the secular terms of degree m + # 4 2 we construct an integral
of the form

d=dot e+ . .. =c1 2P10)2+ c2 (2P10) (2P20)+ 3 (2B20)2+ . . . Femtn—t go +..., @35

0
which gives the secular terms

Ccos

1(2%9)™2 (2@20)"/2 ( A2%40) { (2@10) [(41 — 2¢2)g + il

+ (2(1)20)[(202 — 4cs) g+ ¢}

(36)
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in @min—2. (In the special case m + n = 3 all the terms of the second member of eq.
[35] are multiplied by e.) If we take

4 .
c1= ——Z;—l—f, 37)
4

these secular terms are zero.

The values of ¢, g1, and ¢» are given in Table 2 for each ratio A1/2/B'/2 = n/m.

If both A'/2 and B'/? are multiplied by R, then ¢ is multiplied by R=3+m+7 and ¢
and ¢» are multiplied by R™°. The quantities ¢gAB™=T12" ¢, 45/2 and g¢.A4%?
(or gBBOwtn)=1172" 0, B5/2 and ¢,B°/?) are invariant if 4'/2 and B'/2 change but %/m re-
mains the same.

In order to eliminate the secular terms of degree m + # -+ 4 one must add ¢’ (2&10)% +
o' (2810)? (2®20) + 3" (2P10) (2P20)? + ¢4’ (2P20)? in the terms of the sixth degree, and so on.

The secular terms of degree 2m + 2» are of the form

g (2B10) ™72 + go (2810) ™31 (2) + . . . + Gminsaye (2) ) 2]

(39)
X (2@10)7"/2 (2@20)7#2 sin (MAI/Z to) + ¢ (2@10)”‘(2@20)" sin (ZMAI/ZX{))
if m 4+ = is even, and
¢ (2@10)’"(2@20)" SiIl (2mA1/2 to) ' (40)
if m + = 1s odd.
In order to eliminate these secular terms we must add terms of the form
Ty (2B10) ™™ 2 4 Gy (2%y0) ™M 271 (2Bg) + . o L A Cmtnto)2(2D) T /2
(41)
+ [di (2%10) + ds (2%)] Co
if m + n = even, or
[dl (2‘1)10) + d. (2‘1320)150 (42)

if m + n = odd.

We have made explicit calculations of the constants di, and d» in the cases n/m =2
and n/m = 2

In the cas2e n/m = 2 we have ¢1 = 1, ¢o = 8. The difference between these values
and those found prev1ously (Contopoulos 1963), namely, ¢1 = —35, ¢ = 20, is due to
the fact that at each step an arbitrary function of (2&), (2d) can be added. _For ex-
ample, the present value of Sy, as calculated by the computer differs from the 81 of the
previous paper by the quantity —3(2®;0)(2®) 4 1.5(2%x)2; this quantity gives the
extra secular terms #{6g (2&19) — 12g (2&q)] cos A2,

The requirement that no secular terms should appear reduces the arbitrariness of the
function of (2&y), (2&s) that is added at each step. If we take ¢z = 0 and ¢; = —0.25,
c3 = 2, we find

¢ = S1 — 0.25 (2(1310)2 + 2 (2@20)2 . (43)

This is given in Table 3, and it is the same as the ¢; of the previous paper; it could
differ from it only by a quantlty o (2810 + 2%90)% = ¢2 (2Hy)2.
Table 3 gives the secular term of degree 6:

19.5£(2®,9) (2P9) 2 sin (24 /24) . (44)
Further [d; (2®10) + da (2$2)]So gives the secular term
2t (dl — dz) CoSo = t(dl — dz) (2‘I>10) (2‘1’20)2 sin (2A1/2t0) . (45)

We eliminate the secular terms if we take (dy — dz) = 19.5.
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In our previous paper the coefficient of the secular term of degree 6 was 473 instead
of 19.5. This is due to the fact that the present terms of fifth degree (Table 3) include
the terms [112(2%10) + 30 (2Px)}So besides the terms (51) of the previous paper. Thus if
we add now the quantity 19.5 (2®y) Sy to the terms of degree 5 we find a final ¢ which
differs from the final ¢, of the previous paper (formula [54]) by 112 Sy (285 4 2Ps).
This is permissible; in fact both ¢» do not give sixth-degree secular terms of the
form (40).

In the case n/m = % Table 3 gives the terms of degree 4, namely, ¢ = Co +
c1 (2910)2 + ¢35 (2d9)2. This expression does not give secular terms of degree 6; the secular
terms of degree 8 are included in Table 3. In a recent paper (Contopoulos and Mout-
soulas 1965) we have found explicitly ¢, ¢, ¢s, Cs, di, do of formula (41). The values of
A2 B2 adopted there are 4/0.1 times those of the present paper; therefore the coeffi-
cients of the different terms of the third integral are changed according to the rules de-
scribed above. Further C, has been replaced by ¢o; this is permissible because (2®y) ¢o
can be written in the form (41) (because m + n = 4).

TABLE 4
CONSTANCY OF THE THIRD INTEGRAL*
o=%0=0, X0=0.0512, V0 =0.1126 xo=50=0, X0=0.1024, V0=0.2252
Max Min D R Max Min D R
s 0.188 0.101 0.087 0.602 1.14 0.28 0.86 1.2
Febry... ... .139 .129 .010 .075 0.74 .43 .31 0.5
+ePy. ... .1337 L1322 .0015 .011 0.630 .533 .097 | 0.17
FePrs. .. ... .1326 .1323 .0003 .002 0.581 .527 .054 | 0.10
F Py, ... .13247 .13241 .00006 .0005 0.563 .543 .020 | 0.036
+éPi5. .. ... .132448 .132424 .000024 .0002 0.5554 .5438 .0116 | 0.021
+edg. .. ... .132444 .132422 .000022 .00017 | 0.558 .532 .026 | 0.048
+e @y ... .. .132444 .132430 .000014 .00011 | 0.572 .543 .029 | 0.052
+ePrg. ... .. .132439 .132431 .000008 .00006 | 0.559 .521 .038 | 0.069
+ePg. ... .. .132438 .132434 .000004 .00003 | 0.582 .542 .040 | 0.071
+60P 1. .. .| .132437 .132435 .000002 .000015 | 0.559 .516 .043 | 0.080
+elldy ... .. .1324365 .1324358 .0000007 .000005 | 0.585 .542 .043 | 0.076
+ 2Py g0, ... 0.1324361 | 0.1324358 | 0.0000003 | 0.000002 | 0.558 | 0.515 | 0.043 | 0.085

* Units 1072,
III. APPLICATIONS

The use of the third integral (5) in actual dynamical problems is rigorously justified
if it is convergent. If it is not convergent but represents asymptotically an isolating in-
tegral it can be used for small perturbations &*. However the convergence and the iso-
lating character of the third integral are not known, although the Hamiltonian (3) is
the most simple non-separable Hamiltonian. Therefore one has to make experiments
using orbits with different values of é*, A1/2/B'/? and different initial conditions.

We will give, out of a number of calculations, some results for the case 4 = 0.076,
B = 0.550, ¢ = 0.206, and two different values of .. The above values were used in
previous calculations of the third integral in the case of the galactic potential near
the Sun.

Two orbits were calculated for 1000 time units, corresponding to 10! years in the
galactic model. For many points of the orbits the value of the integral (5) was calcu-
lated, truncated after &y, €P11 ,€2P12 . .. €*Py12. The maximum and minimum values
found, as well as their difference D and the relative accuracy R = 2D/(max + min), are
given in Table 4.
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In the first case the integral (5) is very well conserved; its constancy is improved as
higher-order terms are included. In the second case the improvement of the value of
the third integral stops after the term €®;s5; higher-order terms make the integral worse.

This is due to the fact that the perturbation parameter e* = (2%)/2/B3/2 = 0.125
is near the “escape perturbation” €*.c = 0.185.

The “escape perturbation” is the perturbation for which the curves of zero velocity
open and the movmg point may go to 1nf1n1ty In the case of the Hamiltonian (10) this
happens when &*,.x = Bl/2/A”2 = 1/2&%u, Le., €*ese = A/2/2B'2,

In the first case we have e* = 0.0625; this value is about one third of &*...

Further calculations of this kind are very useful in order to find the degree of accu-
racy of the third integral in different cases. The main problem is to find how near one
can go to the “escape perturbation” and keep a certain accuracy of the third integral.
When the third integral is not well conserved, one has to check further how well de-
find the invariant curves are, i.e., ho w near we are to an isolating case.

It is to be noted that, even in the second case of Table 4, where &* is near the “escape
perturbation,” the third integral, truncated after any term after e2®;3, is conserved
with accuracy better than 10 per cent.

Similar calculations for the case A1/2/B'/2 = 2 have been given in another paper
(Contopoulos and Moutsoulas 1965).

Another application of the third integral concerns the resonance regions.

Table 5 gives the values of ¢, ¢1, and ¢, for different values of 4!/2/B'/? together with
the coefficients ¢; and ¢; of the compensating terms ¢; (2$10)% 4 ¢35 (2d5)? that cancel
the secular terms of degree m + n + 2. The values of ¢; and ¢; are found from equations
(37) and (38) when ¢; = 0. In Tables 2 and 5 we have taken either 41/2 = 1 or B2 = 1,
Whenever m + n < 9 the values of ¢, g1, and ¢, are given also as ratios of integers. It is
seen that for large m + # the denominators become large.

In order to compare the different values of ¢; and ¢» we give in Table 6 the values of
g = q A2 q) = g A2, D' = Iq "' — ¢g'|, if AY?2 < B2 and the values of ¢” =
q B g = B2, D" = |gy g | if B12 < A2, Wewrrtep = n/m < 1and give
also the values {ql |/p’3, lgo’ j’/p 3and D’/p’® in the first case; if o'/ = m/n < 1 we give
the values of D”"/p"’

In Table 6 we see that both ¢’ and ¢;" have the same sign; namely, they are positive
for m 4+ » = odd and negative for m + #n = even. The difference D’ is in general much
smaller than ¢," and ¢;’. In fact D’/ (g -|— |go'|) decreases for higher-order commen-
surabilities. On the other hand ¢/” and ¢’ have opposite signs, except for p”’ = 0.5,
and the absolute value of one term is in general much larger than the other. The differ-
ence D" is larger than |¢:”| and |g"| (except for p”" = 0. 5)

Fi igure 4 gives the values of log ]ql’] and log |¢;'| versus p’ (if p’ < 1) and the values
oflog |¢:” | and log [gz | versus p’ (if p”” < 1). Figure 5 gives the values of log D’ versus
p’ and log D" versus p”’. Table 6 indicates that ¢, ¢.’, and D’ can be given approximately
by the formulae

|| >~ |g'| >~ 05 p% and D'~04 p". (46)
We may improve these formulae if we write
n2 0.8n*
| g | >~ and D' = 5 (a7

When p”” < 1, we have the order of magnitude of D" by

D'~75 p//z (48)
or
D" >~ 5 m?/n?. (49)

Further calculations are needed to verify or improve these relations.
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TABLE 6
VALUES OF ¢/, ¢, D', ¢.”, ¢’’, AND D"
n/m o’ a' g2’ D’ lg1"{ /o' | las’| /"8 | D'/p%
........ 1 —0.667 —0.167 0.5 0.7 0.2 0.5
........ 0.8 + .610 + .317 .293 1.2 .6 .9
........ 0.667 + .167 + .111 .056 0.6 4 - 4
........ 0.5 — .0667 — .0542 .0125 0.5 4 4
........ 0.4 + .0333 + .0293 .0040 0.5 .5 4
........ 0.333 — .01905 — .01746 .0016 0.5 .5 .4
........ 0.286 + .011905 + .011176 .00073 0.5 .5 4
........ 0.25 —0.0079365 —0.0075645 0.000372 0.5 0.5 0.4
m/” p!l 41” qzll DII DlI/Pllz
3/4........ 0.75 +1.0125 —0.3375 1.35 2.4
4/6........ .67 —1.5238 +1.0476 2.5714 5.8
1/2........ .50 +-0.03125 +4-0.2500 0.21875 8.75
2/6........ .33 +0.1333 —0.7667 0.9000 8.1
1/4........ .25 —0.0208 -+0.2292 0.2500 4.0
1/6........ .18 —0.0052 +0.1354 0.1406 5.1
1/8........ 0.125 —0.0021 +0.0979 0.1000 6.4
|
ol l I i
X
| o
_ =l 4 =
SN | o
o o
o !
° . —
—_— =2 ' -4 =
= 2
2
-3 - -
-4
0 % i i v I 0
A%/ 8" 8’2/ a”2

F16. 4.—Values of log |¢.|, log |¢¥| for p’ < 1 and log |g.”’|, log |g"’| for p”" < 1
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The formulae (47) and (49) are useful in estimating the resonance regions.

As has been proved previously (Contopoulos 1965), when the ratio 41/2/B/? is in
a certain region near n/m, we have at least two periodic orbits that make # oscillations
along the x-axis while they make m oscillations along the y-axis. One of these periodic
orbits is stable, i.e., the orbits whose-initial conditions are near those of the periodic
orbit are “tube” orbits that remain always near the periodic orbit.

These resonance phenomena occur when the quantity A4!/2/B'? — un/m is between
F2herq/mBY2 and F2heqp/mB? (— if m + n = odd, + if m + » = even).

If A12/B2 < 1 we write these quantities
— qll’ﬂ g*2

1, = %2

(50)
m?2 m?

1

where e* = ¢(2/h)1/2/ A%/2 is the small parameter.

As ¢/ are positive for m 4+ n = odd and negative for m 4 #» = even, we conclude
that 4'/2/B'2 — n/m is always negative. If we use the formulae (47) we find that
resonant phenomena occur for a range of values of A2/ B2 equal to

A2 0.8#° _,
Bz 7 €7, (51)
|
®
[ 3
(Ol = . -
®
[}
° [ J
®
-1 | o -
®
< o
(o]
g . S
- 2} -
[
®
-3k -
[ J
®
-4
0} | 0]
1 I 1 1
A/a/ B/a B/Z/ A/z

Fic. 5.—Values of log D’ for p’ < 1 and log D" for o’ < 1
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near a value
A1/2 n n2

~—
B1/2 m mb

e*2, (52)

This means that the resonance region does not include the resonance #/m itself.
If these relations are verified for larger #» and m also, the total measure of the reso-
nance regions ZD(A4/2/B'/?) may not be small because

Zn5=0(m6), and ii—:m.

n<m
If A2/B2 > 1, we write the limits
_ Hé %92 _ 17 - %9
+q1m : +q2”: : (s3)

where now e* = €(2k)1/2/B32,

The resonance region includes the resonance #/m (the case £ is a special case). One
limit is usually very near »/m, and the other is more distant. The range of the resonance
region is roughly

o~ g ¥, (54)

If this formula is verified for large # also (m < %), then probably the total measure
of the resonance regions is large because

Em=0(n2).

m<n

All these results are not definite because we do not have an asymptotic formula for
the secular terms when # — « or m — «. They indicate, however, that resonance phe-
nomena probably occur in most cases.

If e* increases, the resonance region increases. If A1/2/B'/2 has a fixed value, then we
can approximate it by rationals. If &* is not very small, 4!/2/B'/2 may be within the
resonance regions corresponding to many rational numbers near A!/2/B'/2, Then we
may have more than one kind of tube orbits. If, however, & * decreases, these orbits dis-
appear if 41/2/B'/2 < 1 and they are not continued down to the value e* = 0;if 472/
B'/2 > 1 they exist also when e*— 0.

For a given value of 41/2/B'/2 the range of initial conditions for which we have tube
orbits is of the order of &*™+"—4/2 (Contopoulos 1965). Then one can find theoretically,
by means of the third integral, the statistics of the different types of orbits. In one
example studied in detail (n/m = %) it was found that tube orbits occur only for a nar-
row range of initial conditions. However, no other resonances were considered in detail.
A more complete investigation of the statistics of the resonant orbits for different values
of A'2/B'/2 would be very useful.

The program that gives the terms of the third integral was developed with the IBM
1620 computer of the University of Thessaloniki. The final form of the program and
the tables were prepared while the author was a National Academy of Sciences—National
Research Council senior research associate at the Institute for Space Studies, New York,
with the IBM 7094 computer. I wish to thank Dr. R. Jastrow for the use of the comput-
ing facilities and Messrs. M. Moutsoulas and B. Goldstein for much help throughout the
extensive calculations. The program is available by the author upon request.
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Dr. F. Gustavson has developed recently a program to find the third integral for any
Hamiltonian in the form of a series. His method is different from mine and it seems to be
more efficient in the resonance cases. His results will be published later.
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TABLE 2

COEFFICIENTS OF THE THIRD INTEGRAL RESONANT CASES

N/M=2/1 SA=1.00 SB=0.50
2 0 2 0 0 5.00000000000000D0-01
2 2 0 0 0 5.000000000000000-01

2 TERMS OF DEGREE 2
1 2 1.000000000000000 00 COS 1

N/M=2/1 SA=1.00 $B=0.50
3 0 1 1 1 2.000000000000000 0OC
3 1 0 0 2-10.000000000000000-01
3 1 0 2 0 10.00000000000000D0-01

3 TERMS OF DEGREE 3

4 0 0 0 4 1.50000000000000D 0O
4 0 0 2 2 3.000000000000000 OO
4 0 0 4 O -2.50000000000000D 0O
4 0 2 0 2 -3.00000000000000D 00
4 0 2 2 O 5.000000000000000 QO
4 1 1 1 1 -8.00000000000000D0 00
4 2 0 0 2-10.00000000000000D0-01
4 2 0 2 0-10.00000000000000D0-01
8 TERMS OF DEGREE 4
3 2 1.000000000000000 00 COS 1
1 4 0.800000000000000 01 COS 1
N/M=2/2 SA=1.00 SB=1.00

2 0 2 0 O 5.,000000000000000-01

2 2 0 0 O 5.00000000000000D-01
2 TERMS OF DEGREE 2

3 0 1 1 1 6.66666666666667D-01

3 1 0 0 2 -6.66666666666667D-01

3 1 0 2 0 -3.33333333333333D-01
3 TERMS OF DEGREE 3

2 2 -0.500000000000000-00 SIN 2

N/ M=2/2 SA=1.00 SB=1.00
4 0 2 0 2 10.00000000000000D-01
4 0 2 2 0-10.000000000000000-01
4 1 1 1 1 4.000000000000000 00
4 2 0 0 2-10.000000000000000-01
4 2 0 2 0 10.000000000000000-01

5 TERMS OF DEGREE 4
$ 0 1 1 3 -1.33333333333333D 00
5 0 1 3 1 -2.666666666666660D 00
5 0 3 1 1 4.00000000000000D0 00
5 1 0 0 4 1.33333333333333D0 00
5 1 0 2 2 2.000000000000000 0O
5 1 0 4 0 -6.666666666666670~-01
5 1 2 0 2 -4.000000000000000 00
5 1 2 2 0 4.00000000000000D0 0O
5 2 1 1 1 -4.000000000000000 00
5 3 0 0 2 -1.33333333333333D 00
5 3 0 2 0 -1.333333333333330 00
11 TERMS OF DEGREE 5
¢ 2 -0.66666666666667D 00 SIN 2
2 4 -0.16666666666667D-00 SIN 2

592

N/M=2/3 SA=1.00 SB=1.50
2 0 2 0 O 5.000000000000000-01
2 5.000000000000000-01

2 S OF DEGREE 2

1.66666666666667D-01
~2.500000000000000-01
~1.94444444444444D-01
EGREE 3
4.629629629629630-03
9.259259259259260-03
-T7.716049382716050-03
9. 44444444444444D-02

-3.88888888888889D-02

4.00000000000000D-01

-2.05555555555555D-01

1.500000000000000-01

8 TERMS OF DEGREE 4

3 2 -0.83333333333333D0-01 COS 3

N
(=]
o
[=]

ER

W Www
W

NN;—-OOOOO;»—-FO#
F -]

CONNOOCOXIOO~X
(%]

NOMNOSLNOONO -

F

ON=ONONPOONM

R RN R KR

N/M=2/3 SA=1.00 SB=1.50
5 0 3 1 1 2.000000000000000 00
5 1 2 0 2 -3.000000000000000 00
5 1 2 2 0 3.000000000000000 0O
5 2 1 1 1 -6.000000000000000 0O
5 3 0 0 2 10.00000000000000D0-01
5 3 0 2 0-10.000000000000000-01

6 TERMS OF DEGREE 5
6 0 2 0 4 7.50000000000000D0-01
6 0 2 2 2 8.33333333333333D0-01
6 0 2 4 0 -5.83333333333333D-01
6 0 4 0 2 -1.500000000000000 0O
6 0 4 2 0 1.16666666666667D 00
6 1 1 1 3 2.000000000000000 00
6 1 1 3 1 3.33333333333333D 00
6 1 3 1 1 -8.00000000000000D0 00
6 2 0 0 4 -7.50000000000000D0-01
6 2 0 2 2 -8.33333333333333D-01
6 2 0 4 0 5.83333333333333D-01
6 2 2 0 2 3.000000000000000 OO
6 2 2 2 0 -5.000000000000000 0O
6 3 1 1 1 2.66666666666666D 00
6 4 0 0 2 5.000000000000000-01
6 4 0 2 0 5.000000000000000-01
16 TERMS OF DEGREE 6
5 2 0.166666666666670-00 COS 3
3 4 0.111111111111110-00 COS 3

N/M=2/4 SA=1.00 $8=2.00
2 0 2 0 0 5.000000000000000-01
2 2 0 0 O 5.00000000000000D-01

2 TERMS OF DEGREE 2
3 0 1 1 1 6.66666666666667D-02
3 1 0 0 2 -1.333333333333330-01
3 1 0 2 0 -1.16666666666667D-01

3 TERMS OF DEGREE 3
4 0 0 0 4 7.812500000000000-04
4 0 0 2 2 1.562500000000000-03
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TABLE 2--Continued

-1.30208333333333D-03
1.666666666666670-02
6.66666666666667D0-02

-5.000000000000000~-02
3.333333333333330-02

EGREE 4

-1.025132275132280-04

-1.425264550264550-03

-1.49206349206349D-02
2.050264550264550~04

-3.96825396825398D0-04

-2.85052910052910D0-03
2.984126984126980-02

-2.98412698412698D-02
8.031746031746020-02

~3.36507936507936D~02
1.14285714285714D~02

S OF DEGREE 5
0.69444444444444D-02 SIN 4

R R N

ER

NOFENOENOHWHONO~O P
OCNMFONONSHFRWOON~NO

0
2
1
0
0
M
1
1
3
0
0
0
2
2
1
0
0
M

ER

STV VNN

N/ ¥=2/4 SA=1.00 SB=2.00
2 10.000000000000000-01
0-10.000000000000000-01
1 8.00000000000000D 00
2 -6.000000000000000 00
0 6.00000000000000D GO
1 -8.00000000000000D0 OO0
2 10.000000000000000-01
0-10.000000000000000-01

F DEGREE 6
3 -8.00000000000000D-01
1 -1.20000000000000D0 Q0

[+ ]

4 .0
¢ 2
3 1
2 0
2 2
1 1
0 o
0 2
MS O
31
3 3
S 1 1 2.00000000000000D0 00
2 0 4 1.60000000000000D 0O
2 2 2 1.400000000000000 00
2 4 0 -1.40000000000000D 0O
¢ 0 2 -4.00000000000000D 0O
4 2 0 4.00000000000000D0 0O
1 1 3 2.400000000000000 00
1 3 1 3.600000000000000 00
3 1 1 -1.200000000000000 01
0 0 4 -5.33333333333333D0-01
D 2 2 -4.666666666666660-01
0 4 0 4.66666666666666D0-01
2 0 2 2.66666666666667D0 00
2 2 0 -5.33333333333333D 00
1 1 1 2.00000000000000D0 QO
0 0 2 2.66666666666666D-01
0 2 0 2.66666666666666D-01

9 TERMS OF DEGREE 7
-0.666666666666660-01 SIN 4

4 -0.541666666666670-01 SIN 4

PO MNNSNNNNNANNNNNNNSNNN~N~N OO
NAVNPWBWWOWRNRNNE = 000 =-ddWRNNHOO

N/ M=2/5 SA=1.00 SB=2.50
2 0 2 0 0 5.000000000000000-01
2 2 0 0 0 5.00000000000000D0~01

2 TERMS OF DEGREE 2
3 0 1 1 1 3.33333333333333D0-02

3 1 0 0 2 -8.33333333333333D-02
3 1 0 2 0 -7.66666666666666D-02
3 TERMS OF DEGREE 3
4 0 0 0 4 2.000000000000000~04
4 0 0 2 2 4.000000000000000-04
4 0 0 4 0 -3.33333333333333D-04
4 0 2 0 2 5.238095238095240D0-03
4 0 2 2 0 1.42857142857143D0-03
4 1 1 1 1 1.904761904761900-02
4 2 0 0 2 -1.857142857142850D0-02
4 2 0 2 0 1.19047619047619D-02
8 TERMS OF DEGREE 4
5 0 1 1 3 8.20394420394419D-05
5 0 1 3 1 -7.188071188071180-05
5 0 3 1 1 -1.34126984126984D-03
5 1 0 0 4 -2.050986050986050~-04
5 1 0 2 2 -5.21789321789321D-04
5 1 0 & 0 -6.368446368446360-04
5 1 2 0 2 3.35317460317460D-03
5 1 2 2 0 -3.353174603174600-03
5 2 1 1 1 1.056349206349210-02
5 3 0 0 2 -6.567460317460310-03
5 3 0 2 0 1.48809523809523D-03
11 TERMS OF DEGREE 5
6 0 0 0 6 -2.08305274971944D~-08
6 0 0 2 4 -6.24915824915832D0-08
6 0 0 4 2 -1.37512265512265D-06
6 0 0 6 O 3.08353375020041D-07
6 0 2 0 4 -1.17688013926109D-04
6 0 2 2 2 -2.03010101010101D0-04
6 0 2 4 0 8.55381479190995D-06
6 0 4 0 2 -1.17076089695137D-04
6 0 4 2 0 7.416792642983110-04
6 1 1 1 3 -1.61829634210586D-04
6 1 1 3 1 -4.56779129160081D-04
6 1 3 1 1 -4.293776769967240-03
6 2 0 0 4 8.45990288371241D0-05
6 2 0 2 2 2.680952380952380-04
6 2 0 4 0 2.84012460202940D0-06
6 2 2 0 2 5.133068783068780-03
6 2 2 2 0 -3.34735449735449D-03
6 3 1 1 1 8.051902242378420-03
6 4 0 0 2 -2.46590450995213D-03
6 4 0 2 0 1.246063240110860-03
20 TERMS OF DEGREE 6
S 2 0.347222222222220-03 COS 5

N/M=2/5 SA=1.00 SB=2.50
1 2.000000000000000 00
2 -5,000000000000000 00
0 5.000000000000000 00
1 -2.000000000000000 01
2 10.000000000000000 00
0-10.00000000000000D 00
1 10.000000000000000 00
2-10.000000000000000-01
0 10.000000000000000-01

F DEGREE 7
4 4.16666666666666D0~01

0
O=VVMPIPWWNM-O

m
F o
SEOOFNNWSHIWM

S

® NN~ NN NN
OONO-NO=NO M
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TABLE 2--Continued

2 3.000000000000000-01
0 -3.833333333333330-01
2 -8.333333333333330-01
0 7.666666666666650-01
3 2.666666666666660 00
1 3.73333333333333D 00
1 =7.99999999999999D 00
4 -2.500000000000000 0O
2 -1.80000000000000D0 GO
0 2.30000000000000D 0O
2 7.500000000000000 00
0 -8.49999999999999D 00
3 -2.66666666666666D 00
1 -3.733333333333330 00
1 1.60000000000000D0 01
4 4.166666666666670~-01
2 3.000000000000000-01
0 -3.833333333333330-01
2 -2.500000000000000 00
0 5.49999999999999D 00
1 -1.600000000000000 00
2 ~1.66666666666667D-01
~1.66666666666666D-01
ERMS OF DEGREE 8
«333333333333330-01 COS 5
«29333333333333D0-01 COS S5

NOFRNOSIPNOFWHRNOPNOFR,WEHENOSMN

o

>
SN~ OVMPDLDDUWWUNNNNNF=~,OO0CO

NN O®OO®PO®Oo0D®E®O®EDEmwm®®D®P®r

4
4
6
6
3
3
5
2
2
2
4
4
1
1
3
0
0
0
2
2
1
]
0
M
0
0

ONNNNSNSNSNNNSNSNNSNNNNNNSNNSNNNSNSN~N~NNOCOCOCOCCCOCOCOCOCCCOOOCCO
COMNNOOOWHKEPALANNNOCOOMWWHERKENIOORMNNOOOWMRMEPINNNOD
NOFRNOSNOFRWHNOPNOCRENOFRWEHRUVWHONOMNOSLNORWHNO &SNOO

~8.646393126110940-08
-1.08538764292732D0-05
-2.13597396137078D-05
-9.22657834033503D0-07
3.653313177122700-05
8.97581254724111D-05
-2.08807946903185D0-06
-3.89812274732909D-05
=3.19349962207104D-04
~7.721757225725470-06
3.126312253296380-05
1.61971638492803D-05
5.52091206853111D0-04
-2.214033761652810-04
9.15217939027462D-04
-4.103678508440410-04
1.738473167044590-04
EGREE 6
-1.51106607620837D0-07
-1.27044030160833D-07
1.56780073666106D-07
1.001094716259620-05
1.30913058842272D-05
3.10203499923832D0-05
4.53319822862512D-07
1.28876969697343D-06
1.251511426607100-06
6.753752952279850-07

ONMFHFONONSIFHMFEWONONSIONSIOFFWHWLBUVUOONFONONSFHFMHMWONONPMO

N/ M=2/6 SA=1.00 SB8=3.00 -3.003284148778860-05
2 0 2 0 0 5.000000000000000-01 -4.39601759485579D0-05
2 2 0 0O 0O 5.000000000000000-01 ~6.18582557278789D-07

2 TERMS OF DEGREE 2 -9.30610499771495D~-05
3 0 1 1 1 1.904761904761900-02 9.306104997714950-05
3 1 0 0 2 -5.71428571428571D0-02 -1.88282650981328D-05
3 1 0 2 0 -5.39682539682540D~-02 -4.10672535653374D-05

3 TERMS OF DEGREE 3 -5.051708460627570-04
4 0 0 0 4 6.61375661375661D-05 -1.19362922705965D-06
4 0 0 2 2 1.32275132275132D0-04 ~2.093410536819010-06
4 0 0 4 0 -1.10229276895943D-04 -1.64168968564749D-05
4 0 2 0 2 2.18253968253968D-03 3.81089446093225D0-04
4 0 2 2 0 9.920634920634920~04 -3.10122787824979D0-04
4 1 1 1 1 7.142857142857140D-03 4.73909814045868D-04
4 2 0 0 2 -8.53174603174603D0-03 -1.31910109990231D0-04
4 2 0 2 0 5.357142857142860-03 3.826771476053400-05

8 TERMS OF DEGREE 4 ERMS OF DEGREE 7
5 0 1 1 3 3.52909876719400D0-05 ~0.11574074074074D-04 SIN 6
5 0 1 3 1 7.54095992191230D-06
5 0 3 1 1 -2.34315948601662D0-04
5 1 0 0 4 -1.05872963015820D0-04 SA=1.00 SB=3.00
5 1 0 2 2 -2.35258568591902D-04 8 0 6 0 2 10.000000000000000-01
5 1 0 4 0 -1.978356740261500-04 8 0 6 2 0-10.000000000000000-01
5 1 2 0 2 17.029478458049880-04 8 1 5 1 1 1.200000000000000 O1
S 1 2 2 0 -7.02947845804988D0-04 8 2 4 0 2 -1.50000000000000D0 O1
5 2 1 1 1 2.411186696900980-03 8 2 4 2 0 1.500000000000000 01
5 3 0 0 2 -1.942554799697650-03 8 3 3 1 1 -4.00000000000000D0 O1
5 3 0 2 0 3.55253212396069D0-04 8 4 2 0 2 1.50000000000000D O1
11 TERMS OF DEGREE 5 8 4 2 2 0 -1.500000000000000 O1
6 0 0 0 6 6.900800551594200-08 8 5 1 1 1 1.200000000000000 01
6 0 0 2 4 2.07024016547826D-07 8 6 0 0 2-10.000000000000000-01
6 0 0 4 2 ~-1.197443878219890-07 8 6 0 2 0 10.0000060000000000-01
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TABLE 2--Continued

1 TERMS Of DEGREE 8
-5.71428571428571D~01
-7.61904761904761D0-01
1.333333333333330 00
1.71428571428571D 00
1.047619047619050 00
-1.619047619047620 00
-4.00000000000000D0 0O
4.000000000000000 0O
5.71428571428571D 00
T.61904761904761D 00
-2.00000000000000D 01
~3.428571428571430 00
-2.09523809523809D 00
3.23809523809524D 00
1.20000000000000D0 01
~1.46666666666667D 01
-2.85714285714285D0 00
-3.80952380952380D 00
2.00000000000000D 01

NN OOUVVUVNUVDPDPLWLWWWNNNEEMN=SO000
CQOFNNOOOWKRMEPLAPNNNVIOWOROEHFPLPINVLWY
NOFNOI2NOFRWHENOSIPNORWHENOPLPNO MW
ONHONONIHEHWONONIHMRMRWONONS=FW

1
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
2
8

-
- W

SNNNOODOOZXO

ONOENOINOFHWLENOLENOOIPNOD

1.1574074074076410-04

F DEGREE 5

2.30444431091311D-08
6.91333293273932D-08
~1.384396309737180-08
-3.410231635513530-08
-1.319904183366740-06
-3.00454945004091D-06
-1.53769974122193D-07
1.38085078966193D-05
2.032079008107510-05
2.55318758315195D-06
-4.50013709824436D-06
-4.558597529119060D-05
-5.78798245388265D0-06
5.052325490796060D-06
6.579064597786540-06
1.073924725528220-04
-2.235845894738020-05
1.78880915842367D-04

5
1
6 0 6
6 0 4
6 O 2
6 0 0
6 0 4
6 0 2
6 0 0
6 0 2
6 0 4 0
6 1 1 3
6 1 1 1
6 1 3 1
6 2 0 4
6 2 O 2
6 2 0 0
6 2 2 2
6 2 2 0
6 3 1 1
3.42857142857143D0-01 6 4 O 2 -1.028245650856600-04
2.095238095238090-01 6 4 O 0 4.03505959061514D-05
=3.238095238095230-01 20 TERM F DEGREE 6
-2.400000000000000 00 7 0 1 1 5 -1.53736464141103D-08
5.59999999999998D 00 7 0 1 3 3 -1.91889742540477D-08
-1.33333333333333D 00 T 0 1 5 1 9.63769053900992D-09
-1.142857142857130-01 7 0 3 1 3 1.16221921134495D-06
-1.14285714285713D-01 7T 0 3 3 1 1.404946164982160-06
7 TERMS OF DEGREE 9 7 0 5 1 1 1.198268463933230-06
2 -0.190476190476190-01 SIN 6 7 1 0 0 6 5.380776244938620-08
6 4 -0.17460317460317D0-01 SIN & 7 1 0 2 & 1.479399779702420-07
7 1 0 & 2 1.20394871620790D-07
7 1 0 6 0 5.88372187840356D~-08
N/ M=2/7 SA=1.00 SB=3.50 7 1 2 0 4 -4.06776723970731D-06
2 0 2 0 0 5.000000000000000-01 T 1 2 2 2 -7.05753355086242D0-06
2 2 0 0 ¢ 5.000000000000000-01 7 1 2 4 0 -1.71804844903593D-06
2 TERMS OF DEGREE 2 7T 1 4 0 2 -4.,19393962376629D-06
3 0 1 1 1 1.190476190476190-02 7T 1 & 2 0 4.19393962376629D-06
3 1 0 0 2 -4.16666666666667D-02 7 2 1 1 3 -5,21212509067550D-07
3 1 0 2 0 -3.99659863945578D0-02 T 2 1 3 1 -3.268767479165400-06
3 TERMS OF DEGREE 3 7T 2 3 1 1 -3.425248214745640-05
4 0 0 0 4 2.60308204914619D0-05 7 3 0 0 4 -2.10376356589273D-06
& 0 0 2 2 5.20616409829237D-05 T 3 0 2 2 -2.39203260732323D-06
4 0 0 4 0 -4.338470081910310-05 7 3 0 4 0 -2.884971839132680-06
4 0 2 0 2 1.07709750566893D0-03 T 3 2 0 2 3.436930967367740-05
4 0 2 2 0 6.235827664399090-04 T 3 2 2 0 -2.56862667610697D-05
4 1 1 1 1 3.174603174603170-03 7T 44 1 1 1 4.872433356369440-05
& 2 0 0 2 -4.478458049886620-03 7 5 0 0 2 -2.035930962511510-05
¢ 2 0 2 0 2.777T77777771778D0-03 T 5 0 2 0 3.38899355103058D-06
8 TERMS OF DEGREE 4 26 TERMS OF DEGREE 7
5 0 1 1 3 1.423060565084720-05 8 0 0 O 8 -8.85046362978798D-12
5 0 1 3 1 7.58570104675894D-06 8 0 0 2 6 -3.540185451915190-11
5 0 3 1 1 -5.87139617751861D-05 8 0 0 4 4 3.653947136477260-11
5 1 0 0 4 -4.98071197779652D-05 8 0 0 6 2 9.89523560470598D-11
5 1 0 2 2 -1.060811556438380-04 8 0 0 8 0 -3.36013413403651D-12
S 1 0 4 0 -7.525947759183900-05 8 0 2 0 6 -4.58645629041618D-08
S 1 2 0 2 2.054988662131520-04 8 0 2 2 4 -1.2878B77284537920-07
5 1 2 2 0 -2.054988662131520-04 8 0 2 4 2 -1.42791666747403D-07
5 2 1 1 1 7.34936831875607D-04 8 0 2 6 0 -6.32269580003430D-08
S 3 0 0 2 -7.20427059712773D0-04 8 0 4 0 4 8.89045673691729D-08
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00 oo 0o MM M®AEMOMEOMAEE®O®E®O®MD®®®®®D®
COUILDDPLELPWUWUNNNRNNNNNNFEEREER=~~OOOO
COFRMNNOOQOWrE P PFAFNNNOOQOOVWWH MM P
NOENOIPNOHWENOPNOTHIANOHWEFNMWHNO SN

VOOV YVOOVOVOOY

NNNNPP‘FOOOOO;NNO‘W\HJ‘WNND—‘O—‘O
bl
CPrPPNVMVVMOOOOCOCOCZTOO~NNWHcFPIPVOON
(7]
CENOFHWHRENOPLPNMNODNOH=HNORNOMWNOM

ONMONONSI=FRWONONSLONPORHFWRBWMONTN

1
2
0
1
2
0
1
2
0
1
2

TABLE 2--Continued

2.17563523774651D-09
-1.38605742933853D~07
8.069571455305190-07
-9.39054054596158D-08
-6.16417218108529D0-08
-8.85699768718791D-08
~1.58439977916803D-08
1.229434496504200-06
1.46662067878583D-06
6.30603785693095D-06
6.20084502648307D-08
1.50864568111610D-07
1.23423815395693D-07
4.65412729784526D-08
~1.973701234144000-06
-1.552339245408330-06
1.20323667547932D-06
~8.614694813037600-06
1.04114876149837D-05
-1.25979512662852D0-06
~2.285903511255650-06
~3.22866712852537D-05
1.154701187279570-07
7.37912710269873D-07
1.168385996011130-07
1.96361425615594D-05
-1.29461380242625D-05
1.83873478378721D-05
-4.18057205157226D-06
1.770160843652750-06

40 TERMS OF DEGREE 8
2 -0.27557319223986D-06 COS 7

SA=1.00 SB=3.50
2.000000000000000 00
-7.00000000000000D 00
7.000000000000000 00
-4.200000000000000 01
3.50000000000000D 01
-3.50000000000000D 01
7.000000000000000 01
-2.10000000000000D 01
2.100000000000000 01
-1.400000000000000 01
10.000000000000000-01

0-10.00000000000000D-01
DEGREE 9

NONSL=MHMWONONSD

2.916666666666660-01
1.547619047619040-01
<2.79761904761904D-01
-5.83333333333332D-01
5.595238095238080-01
3.00000000000000D0 0O
3.85714285714285D 00
=7.999999999999990 00
-4.37500000000000D0 0C
-2.32142857142857D 00
4.196428571428570 00
1.16666666666667D 01

596

OOE~NOCOOCCOO VMV VMDDDLDUWWN
CORNNOOOWHEMFEMADINNNUNIWWO
NOMNOPNOFWHNOSITNOEWHN
ONONONDPFHFFWONONPD -

NN
N

COOCOOCO=HWUNMEMMEEOOO=-NNFOOOOO=H~O=NOD
w

W
m
]

SPLELPLEPS WOV

®
m
x
(%]

ON=ONONPLPHEHFWODON=ONON P

m
b
NNOOOCOZXZOORNNOOOWHMHMIOOFNNOOOXIOO~IION

—

ocCcoCcCOoOCFUVVITUMIVIVIUVIVIVIUIN
(7]

NS,FONDO

~1.23333333333333D 01

3-10.000000000000000 0O

-1.285714285714280 01
4.00000000000000D0 01
4.375000000000000 00
2.32142857142857D 00

~4.196428571428570 00

-1.750000000000000 01
2.25000000000000D0 01
3.00000000000000D 00
3.85714285714285D0 00

-2.400000000000000 01

=-2.91666666666666D-01

-1.54761904761905D-01
2.797619047619040D-01
2.33333333333333D 00

-5.66666666666665D 00
1.14285714285714D 00
8.33333333333333D-02
8.333333333333260-02

32 TERMS OF DEGREE 10
2 0.11904761904762D-01 COS 7
7 4 0.11175898931001D0-01 COS 7

SA=1.00 SB=4.00
5.00000000000000D-01
5.00000000000000D0-01

F DEGREE 2

7.936507936507940~-03

2 -3.17460317460317D0-02
0 -3.07539682539683D-02
DEGREE 3

1.16257440476190D-05
2.32514880952381D-05
~1.93762400793651D-05
5.952380952380950-04
3.96825396825397D-04
1.587301587301590-03
—2.579365079365080-03
1.58730158730159D0-03

EGREE 4

6.115003871919140-06
4.169781338461310-06
-1.86101376577567D0-05
~2.44600154876765D~-05
-5.10620915032680D0-05
=3.29240492493294D-05
T.444055063102680-05
-7.44405506310268D0-05
2.699901509425320-04
-3.10359834169358D0-04
4.580956961909340-05

DEGREE 5

7.37449905273162D-09
2.212349715819490-08
~1.76323671648925D0-09
-1.144655114107270-08
~1.446059895209950-07
-4.457609757216570-07
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PODOPOODODO®OEORETOO®OONNNSNNNNNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNNOCOOCCOCCOIOCCOCCOCOCCOCTOCCOCOTOTOO
HHRPFOOCCOO0O0OC0CO00O0O00COO0=-UVUVEWWWWUWUNNNEFRERREPER@MERrRrOCOOOO=NPPUNNNNNERERRMROOO
W = =00 PpPPPNNMNNNOCOO0OOITOORNNOOOWHMPPLIPNNNOOOOVMWWIHERER ITOOMNNOOOWRENPSHIN
HFUWHEFNORANOCGHLITNOOOLINOONORNOPIPNOFHWBLHENOSANOOTSENORL,WHFVWEHONOMNOPMPNOMSWHNOPD

TABLE 2--Continued

2.79463279127118D~-08
5.017579422341330-06
6.184291898577610-06
1.25239197343734D-06
-5.23828241547272D0~-07
=9.33369980989027D~-06
-2.64938993639567D-06
9.727729958074650~-07
2.59037892464201D-06
2.87025584644632D~-05
-1.64628140818617D-06
4.67830229734991D-05
-3.24317437412675D0-05
1.22111134015896D-05
EGREE 6
-1.253207988204550-09
~1.59206823242677D-09
1.61279965082359D-09
2.11286245277948D-07
2.41285201920481D-07
6.39271107559432D-08
5.012831952818200~-09
1.21164077151547D0-08
4.359310159614030-09
2.95790761420539D0-09
-8.451449811117920-07
-1.61438233529573D~-06
-5.80932166962477D-07
-2.557084430237710-07
2.557084430237710-07
1.579048497265110-07
-3.502293575643470-07
-4.39463947847098D-06
-7.73969787043209D-07
~-8.658539837716890~-07
~-6.98360822461813D0-07
5.51857471392962D-06
~3.962958078947900-06
8.49144636078600D0-06
-4.585727203056960-06
5.296715596997310-07
EGREE 7
-4.93569569189816D0-14
-1.97427827675927D~-13
4.59920196241013D0-12
T7.212145663551460-12
-1.346962902126960~12
-1.01034655378778D-08
-2.894999428632170-08
-3.02266007028159D-08
~-1.16618475690237D-08
1.08331525546109D0-08
7.26429400167847D-09
-5.13755935533088D~-09
8.35136025260053D-08
4.972531470504390-08
-1.08832186184950D-08
-1.91904683257078D-08
-7.169439326048220-09
1.152160888603470-07

WHWUVMONONIPONSPOCONDOCOOPODONHMONONSLAFRHNUWONONDONSLOR~WIMRWUOVOON~ONONLA~RWONO

ONFHONONPFHFERRWONONLONDO M

(Ve IRV IRV 3RV Vo JEVo BEVC RNV IRV REVo RV JRVA IRV JRVo SRV IRV IV RV IRV JRVo JEV4 JEVe RV JRV o IRV IRV JEVo BV SRV IR VTRV JEYo SRV TRV o JRVo BV JEVo I - R o o - Te 2 i« e - I e - Do - Jlo Qo - e T RN 0 e o e RN I e oI e o]
WWWWWWWNRNNRNNRNE o et it ped i = = O 000000000~ MNDELLLITWWWUNNNNONNNNN - -
NNNNOOOOUVWWHEHKEHEFROOCODPPENNNNNOOOOONVVWWLWHFHEFMFEEIOOSMNNOOODWHEHRERMADINNANNOOOOWMW
PNOCENOFHWFHFVNWRENOSPNOOGEIENOIOCITNOHWHFVMWEIVWHFONORNOPNOFWHNOSLANOOSINOMFW

1.203380795874900D0-07
2.703063025676910-07
1.166297169911220-08
3.174870078771790-08
2.84179297337226D-08
9.904334301328760-09
-2.087658726114730-07
-1.427044849399870-07
1.381161846062260-07
-2.90071797557366D-07
6.73806771561528D0-07
-5.42266178196809D-08
-1.84034452316003D-07
-2.034596199029640-06
-5.01563184860556D-08
8.64014825612308D0-08
5.26447496497755D-08
1.74452440147228D-06
-8.11459492659243D-07
1.76510156840672D-06
-5.95226245113724D-07
1.986273513192360-07
DEGREE 8
7 -1.69535296652734D~-10
5 -5.146210522402040~-10
3 -5.36057690147799D-10
1 -1.92140883234339D0-10
3.433515325283640-10
3.07910809583929D~10
-5.01023084343564D-11
-9.179272076031410D0-10
~2.105643602522100-09
-1.95311532041470D0-08
6.78141186610937D-10
2.69139751284062D-09
4.04748204394210D-09
2.72557753663990D-09
6.891674131906050-10
-1.37340613011346D-09
4.63812796907389D~10
2.88090238327467D-09
1.08398060509529D~09
3.67170883041256D0-09
-1.70650042082246D-08
-2.70695674244798D-08
7.81246128165882D-08
-7.81246128165883D-08
-2.66589914338174D-09
~7.26364520898256D-10
2.272294199384390-09
8.450571690258020-08
9.716490677959400-08
5.148810650551890-07
2.63892810443334D-09
3.209932533210250-09
-5.922301219524910-10
-8.07555135008663D~10
-1.07778677429557D-07
-1.06825493086081D-07
1.72535415787767D-08

ONPONSOFHFWFHLDBNDONONDPONPOCOONDPOODHFMWEWLWM
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TABLE 2--Continued

598

4 0 2 -5.302588611070750-07 11 7 0 0 4 -2.53968253968253D-01
4 2 0 4.852078106791260-07 11 7 0 2 2 -1.190476190476160-01
1 1 3 -4.97014995633928D-08 11 7 0 4 0 2.46031746031746D-01
1 3 1 -7.87436543380627D0-08 11 7 2 0 2 2.28571428571431D 00
3 1 1 -1.31481406286407D-06 11 7 2 2 0 -5.71428571428568D 00
0 0 4 -3.350271321108480-09 11 8 1 1 1 1.000000000000000 0O
0 2 2 -3.741504661272180-10 11 9 0 0 2 6.34920634920663D-02
0 4 0 -1.740357429085820~-08 11 9 0 2 0 6.34920634920654D-02
2 0 2 6.27644161405601D0-07 35 TERMS OF DEGREE 11
2 2 0 -4.60225381844995D0-07 10 2 -0.79365079365079D-02 SIN 8
1 1 1 5.02331625990043D-07 8 4 -0.75644841269841D-02 SIN 8
0 0 2 -1.07719740164139D0-07
0 2 0 2.947499372383218D-08
MS OF DEGREE 9 N/M=4/1 SA=1.00 SB=0.25
0.49209498614260D0-08 SIN 8 2 0 2 0 0 5.00000000000000D0-01
2 2 0 0 0O 5.000000000000000-01
2 TERMS OF DEGREE 2
SA=1.00 SB=4.00 3 0 1 1 1 ~-1.06666666666667D 01
8 0 2 10.000000000000000-01 3 1 0 0 2 2.666666666666670 00
8 2 0-10.00000000000000D-01 3 1 0 2 0 -1.86666666666667D 01
7 1 1 1.600000000000000 01 3 TERMS OF DEGREE 3
6 0 2 -2.80000000000000D O1 4 0 0 0 4 -6.400000000000000 01
6 2 0 2.800000000000000 01 4 0 0 2 2 -1.28000000000000D0 02
S 1 1 -1.12000000000000D 02 4 0 0 4 0 1.06666666666667D 02
4 0 2 17.000000000000000 O1 4 0 2 0 2 2.34666666666667D 01
4 2 0 -7.000000000000000 01 4 0 2 2 0 -4.480000000000000 O1
3 1 1 1.120000000000000 02 4 1 1 1 1 3.413333333333330 01
2 0 2 -2.800000000000000 01 4 2 0 0 2 1.920000000000000 01
2 2 0 2.800000000000000 O1 4 2 0 2 0 2.13333333333333D 00
1 1 1 -1.600000000000000 01 8 TERMS OF DEGREE 4
0 0 2 10.000000000000000-01 1 4 0.17066666666667D 03 COS 1
0 2 0-10.000000000000000-01
MS OF DEGREE 10
7 1 3 -4.444444444444440-01 N/M=4/1 SA=1.00 SB=0.25
7 3 1 -5.555555555555550~01 5 0 1 1 4.00000000000000D0 00
9 1 1 10.00000000000000D0~-01 5 0 1 3 1 -4.000000000000000 00
6 0 4 1.7777777777717780 00 5 1 0 0 4-10.00000000000000D-01
6 2 2 8.333333333333360-01 5 1 0 2 6.00000000000000D0 00
6 4 0 -1.72222222222222D 00 5 1 0 4 0-10.000000000000000-01
8 0 2 -3.99999999999999D 00 5 TERMS OF DEGREE 5
8 2 0 4.00000000000000D 00 6 0 0 0 6 -2.666666666666660 00
5 1 3 9.33333333333333D 00 6 0 0 2 4 -8.00000000000000D0 00
5 3 1 1.166666666666660 01 6 0 0 4 2 -7.20000000000000D0 01
7 1 1 -2.800000000000000 01 6 0 0 6 0 1.86666666666667D 01
4 0 4 -8.88888888888888D 00 6 0 2 0 4 5.333333333333340 00
4 2 2 -4.16666666666665D 00 6 0 2 2 2 9.600000000000000D0 01
4 4 0 B8.61111111111110D0 0O 6 0 2 4 0 -3.73333333333333D 01
6 0 2 2.66666666666667D 01 6 1 1 1 3 -4.26666666666666D 01
6 2 0 -2.933333333333330 01 6 1 1 3 1 8.53333333333333D 01
3 1 3 -1.55555555555555D 01 6 2 0 0 4 1.06666666666667D 01
3 3 1 ~1.94444444444444D 01 6 2 0 4 0 -1.06666666666667D 01
5 1 1 7.00000000000000D0 01 11 TERMS OF DEGREE 6
2 0 4 5.33333333333333D 00 3 4 -0.21333333333333D 02 COS 1
2 2 2 2.50000000000000D 0O 1 6 0.23466666666667D 03 COS 1
2 4 0 -5.16666666666666D 00
4 0 2 -2.40000000000000D0 01
4 2 0 3.200000000000000 01 N/M=4/3 SA=1.00 SB=0.75
1 1 3 3.11111111111111D 00 2 0 2 0 0 5.000000000000000-01
1 3 1 3.88888888888888D 00 2 2 0 0 O 5.000000000000000-01
3 1 1 -2.80000000000000D0 01 2 TERMS OF DEGREE 2
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2.13333333333333D0 00
-1.600000000000000 00
=-1.77777777777778D-01

EGREE 3
4.74074074074074D-01
9.48148148148148D-01

-7.90123456790123D0-01
~4.16507936507936D 00

5.58730158730159D0 00
-1.46285714285714D 01

1.32063492063492D0 00
-2.742857142857140 00

EGREE 4

2.206927689594350 01

3.83232451499118D 01
-1.69041269841270D 01
-1.65519576719577D 01
-2.176225749559080 01

8.87647266313932D0 00

1.267809523809520 01
-1.26780952380952D 01

4.76783068783068D 00

7.26010582010582D0 00

5.74306878306877D 00

EGREE 5

6.91094650205760D 00

2.073283950617280 01

7.65474949376182D0 00
~1.25884643020445D 01
-4.54932231460485D 01
-3.85664526748971D 01

9.10974434086391D 01

1.89001049039144D 01
-2.475153347534300 01
~7.86299904257999D 01
~2.40986665322919D 02

6.547745756888610 01
-1.60069767363735D 01

3.326886430217519D 01
-2.78313803085020D0 01

1.324616321949650 01
-2.41018438351772D0 0C

5.07667953915573D 01
-2.89569252616871D0 00

5.13512815227101D0 0O

S OF DEGREE 6

«67423868312757D0 01 COS 3

Ww W

w

—
4‘—4&-l‘LUNNNNNHF‘D—'OOOOOOOOO—!WWNP‘HHFHOOO—INNP‘OCOOO;P-'F'O
x

(V2]

NO'-‘NO-bNONUHNO-“NQO‘#NQONOHNO-&*NQ'—“.\JHONOF‘NO-&NO%NOF

ONMHMONONSIHEFHWONONSPONICUOUONRONONSHFHFWOONFONONS+OONR
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2
2
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ER
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ER
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2
2
1
0
0
M
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0
0
0
2
2
2
4
4
1
1
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0
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2
2
1
0
0
M
0

whooCOrOCOOCOCOOCCOOOOOOOOCOCORFUTITUMIVTUIVTVI T T VT TN

z
~

WWWNRNR~~OOX
»

COOrRMEMNMNNWWN
w

SA=1.00 SB=0.75
4.000000000000000 00
~4.00000000000000D 0C
-3.00000000000000D 00
1.800000000000000 01
-3.000000000006000 00
=1.200000000000000 01
1.200000000000000 01
10.00000000000000D0-01
-6.000000000000000 00
10.000000000000000-01

NNNNNNNNN~
PRNOWHHINO WM
ONSP=WONDI W

SPPPLPrr

(-}

QO =WWNMEMMEMEMEOOO=-NNMN~NOOOOO

[ e W R RURY R RU R RU R RV RS ]
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0

0
0
0
0
(¢]
0
1
1
1
1
1
2
2
2
2
2
2
2
3
3
4
4
T
4
6

0
2

0
1
1

m
x

OOZXTOOFMNNOOOWHMFHFIEOOMNMNNOOO

m
x

2

2
2
2
4
4
4
1
1
1
3
3
0
0
0
0
2
2
2
1
1
0
0
M
0
0

N/M=4/5

2
0

1

0 0
2 0 -2.590476190476190-01
3 TERMS OF DEGREE 3

0

FOWFHIENORSITNOWEFHRVWHAENOORSNO

(%

A)O(Dhaovuhao-&hao'—uap-glvc>-N<DJ~h)o

SPOOONHONONDI =R WOONMEMONONSD

(%]

0 TERMS OF DEGREE 1

4.80000000000000D0 00
~2.66666666666666D 00
-2.40000000000000D0 01

5.333333333333310-01
-9.60000000000000D 00

3.200000000000000 01
-1.066666666666660 00

2.560000000000000 01

4.26666666666666D 01
-1.706666666666660 01
-7.67999999999999D 01

5.11999999999999D 01
-4.800000000000000 00

2.666666666666660 00

2.40000000000000D 01
-5.333333333333310-01

9.59999999999998D 00
-9.60000000000000D0 O1

2.24000000000000D0 01
-8.533333333333370 00
-5.119999999999990 01

6.40000000000000D 00
-6.400000000000000 00

OH = WONPONIPOFWLWHFLLNONPONIO

S OF DEGREE 8
42666666666667D0 01 COS 3
142222222222220 01 C0OS 3

SA=1.00 $B=1.25
0 5.000000000000000-01
0 5.000000000000000-01

2 TERMS OF DEGREE 2

1 3.047619047619050-01
2 -3.809523809523810-01

1.462857142857140-02
2.92571428571428D-02
-2.43809523809524D-02
3.860317460317460-01
-2.641269841269840-01
1.62539682539682D 00
-6.298412698412690-01
5.079365079365070-01
EGREE 4
-1.69536628873772D0-01
-3.86256205593348D-01
2.01633642547928D 00
2.11920786092215D0-01
3.1857777777777T70-01
-1.447377173091460-01
-2.52042053184910D0 00
2.520420531849100 QO
-3.894197485054630 00
-5.76980691266406D-02
-8.091802377516650-01
EGREE 5
-1.39169468984631D0-02
-4.17508406953892D-02

© American Astronomical Society ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1966ApJS...13..503C

JS. C 13 Z503Ch

]

rT96BA

TABLE 2--Continued

-2.00501521995464D0-02
2.62T7T714547745020-02
1.287156921658000 00
1.15038579097093D 00

-1.35524627230735D 00

-9.06835633032458D0-01
8.26790116644084D-01
3.55982013086266D 00
5.78082990204386D 00

-4 .33406437419136D 00

-9.37730660131167D0-01

~9.94050480313336D-01
9.537082405613190-01
8.95118967804681D0-01

-2.66827914096485D 00
1.32388261708896D 00
3.38461660620401D-02
6.372527413797240-01

EGREE 6

-5.92591469231537D~01

-1.97063467744936D0 00

-1.616744562358950 00
3.35311071929233D 00
5.511285635422550 00

~9.36559970465262D0-01

9.32736259610655D0-01
6.301219090685940 00
T.22734498064039D0 00
3.37388145536870D0 00
~4.75478857227671D 00
5.902799356252130-01
5.23249536487654D-01
-9.01595939004154D-01
-1.94958748799124D 00
5.141009808198810D0-01
-2.06235258213245D0 00
3.08883611344017D 00
-4.084792476834840 00
=3.65532396988762D-02
T.42208733454593D-01
6.304225642060680 00
9.480439136490450 00
-9.139150455395520-01
-3.001246804210190 00
1.16248759676190D0 00
3.83210189861333D 00
2.490452120322340-01
-3.579045160336040-01
-7.008615999490330~01
2.29027904000127D-01

NONOPNOFWHNOPLPNOGHLINOFWHWU WM
ONHONONPHEHWONONSPONIOHMHMWHWWN

7.407393365394200-01
2.03862249801575D0 00
1.24227966186555D 00

-3.33856314412165D-01
ERMS OF DEGREE 8
-0.246578718400940-01 COS 5

1
1
1
3
3
5
0
0
0
0
2
2
2
4
4
1
1
3
0
0]
0]
2
2
1
0
o
M

1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
3
3
3
4
4
4
4
4
5
6
6
oT
4

NP ODRRDTXORODOORDOORDRDEOD®®PODO®EODEEO®E

~2.86215474395279D0-01
-4.19138839911541D0 00
=5.77165671492528D 00

SA=1.00 SB=1.25

XD PPEXPOIDOROXONNNNSNNNSNSNSNSNSNNNSNSN~N~NSNSNN~NSNSNSNSN~NNNOOOOCOCOCCOCCOCCOCCFOCCOCCOCCOCCOCTCOCTOCTOCTOCOC

CO0OO0O0O0OUCOLODOOO—AUVUVAUWWWWUWNNNIEFMEEEEREMRMMEEROOOOOO=SSHPWNNNNNFEHFR,OOOOOOO
COPPLPPANNNNOCODDUOOITOORNMNNOOOWrHFHFPTPPLPNNNOODOOVVWWHFERERITOORNNOOCOWEFPMFPNNNOO
NOSPNOOCPIPNODIOCHLTNOONOMNOPANOWERNOPIPNOGLNOFHWRUVWHFRONO-~NOPNOMRWHNOPLPNOOSH
ONONPONPOCOONPOTIDONHONONIHFRWONONPONPOMHMFULUMFRRWVBVMOONFONONARR,WONONSLON

4.77252434566934D 00 9 0 5 1 3 4.00000000000000D0 0O
1.17069996308158D0 00 9 0 5 3 1 -4.00000000000000D 0O
-1.17069996308158D 00 9 2 3 1 3 -4.00000000000000D0 O1
-2.35313617449903D 00 9 2 3 3 1 4.00000000000000D0 01
-8.55886877102591D 00 9 4 1 1 3 2.00000000000000D0 O1
2.03628699439272D 0C 9 4 1 3 1 -2.00000000000000D0 O1
-1.81378552670234D 00 9 1 4 0 4 -5.000000000000000 00
-2.16823503326851D 0Q 9 1 4 2 2 3.000000000000000 O1
~2.32915593842629D0 00 9 1 4 4 0 -5.00000000000000D0 00
7.12480369778470D0-01 9 3 2 0 4 10.000000000000000 00
1.59902062979025D0 00 9 3 2 2 2 -6.00000000000000D0 01
2.570324090434320~01 9 3 2 4 0 10.00000000000000D0 0O
2.20734045650530D0-01 9 5 0 0 4-10.000000000000000-01
2.80223916708491D~01 9 5 0 2 2 6.000000000000000 0O
ERMS OF DEGREE 7 9 5 0 4 0-10.000000000000000-01
-5.35670439268844D-02 15 TERMS OF DEGREE 9
-2.14268175707538D0-01 10 0 4 0 6 1.90476190476190D 00
-2.455505554996700-01 10 0 4 2 4 -4.038095238095230 00
4.460455475898670~03 10 0 4 4 2 -1.196190476190470D Ol
1.04586765859947D-01 10 0 4 6 0 1.29523809523809D 00
1.10620969874431D 00 10 0 6 0 4 -3.80952380952380D 00
2.94553459238867D 00 10 0 6 2 2 1.920000600000000D0 01
3.97696258043234D-01 10 0 6 4 0 -2.59047619047619D0 00
-2.24196970073915D0 00 10 1 3 1 5 2.438095238095230 01
2.31616637364927D0-02 10 1 3 3 3 2.681904761904760 01
~1.30322925467449D 00 10 1 3 5 1 -2.681904761904760 01
8.98741468215864D0-01 10 1 5 1 3 -6.70476190476189D 01
1.10790573355627D0-01 10 1 5 3 1 6.09523809523809D0 01
-1.253214008944580-01 10 2 2 0 6 -1.14285714285714D 01

600
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2 2 2 4 2.42285714285714D 01 6 0 2 0 & 2.33057723233969D-05
2 2 4 2 7.17714285714285D 01 6 0 2 2 2 -1.59972391010802D-04
2 2 6 0 -7.77142857142856D 0C 6 0 2 4 0 -1.23838778856450D-06
2 & 0 4 3.04761904761905D 01 6 0 4 0 2 -1.47027652811461D-06
2 & 2 2 -1.92000000000000D 02 6 0 4 2 0 2.87236278941311D-06
2 4% 4 0 3.35238095238095D 01 6 1 1 1 3 6.88613118858654D~05
3 1 1 5 -2.43809523809524D 01 6 1 1 3 1 -1.03845574688209D-04
3 1 3 3 -2.68190476190476D 01 6 1 3 1 1 -1.44754643917590D0-06
3 1 5 1 2.68190476190476D 01 6 2 0 0 4 1.75673296662415D-05
3 3 1 3 1.09714285714286D 02 6 2 0 2 2 3.84833657131834D-05
3 3 3 1 -1.46285714285714D 02 6 2 0 4 0 8.616275647990780-07
4 0 0 6 1.904761904761900 GO 6 2 2 0 2 -2.819924186297890-06
4 0 2 4 -4.03809523809523D 00 6 2 2 2 0 2.77148358609947D0-06
4 0 4 2 ~1.19619047619047D 01 6 3 1 1 1 -1.434899942154410-06
4 0 6 0 1.29523809523809D 00 6 4 0 0 2 -1.350174595559180-06
4 2 0 4 -3.80952380952379D 00 6 4 0 2 0 -3.57647990065211D-08
4 2 2 2 9.59999999999598D 01 20 TERMS OF DEGREE 6
4 2 4 0 -2.819047619047610 01 1 6 0.362396240234370-05 COS 1
5 1 1 3 1.21904761904764D 00
5 1 3 1 2.68190476190476D 01
6 0 0 4 -1.52380952380953D 00 N/M=6/1 SA=6.00 S8=1.00
6 0 4 0 1.52380952380953D 00 7 0 1 1 5 6.00000000000000D0 Q0
35 TERMS OF DEGREE 10 7 0 1 3 3 -2.000000000000000 01
7 4 0.60952380952381D 00 COS 5 7T 0 1 5 1 6.000000000000000 00
5 6 0.316952380952380-00 COS 5 7 1 0 0 6-10.000000000000000-01
7 1 0 2 4 1.500000000000000 O1
7 1 0 4 2 -1.500000000000000 O1
N/ M=6/1 SA=6.00 SB8=1.00 7 1 0 6 0 10.000000000000000-01
2 0 2 0 0 5.000000000000000-01 7 TERMS OF DEGREE 7
2 2 0 0 O 5.000000000000000-01 8 0 0O 0O 8 -1.04166666666666D-02
2 TERMS OF DEGREE 2 8 0 0 2 6 —-4.16666666666661D-02
3 0 1t 1 1 -6.250000000000000-02 8 0 0 4 4 -1.56250000000000D0 00
3 1 0 0 2 1.04166666666667D0~02 8 0 0 6 2 2.29166666666667D 00
3 1 0 2 0 -1.770833333333330-01 8 0 0 8 0 -1.77083333333333D-01
3 TERMS OF DEGREE 3 8 0 2 0 6 2.08333333333335D-02
4 0 0 O 4 -5.859375000000000—-03 8 0 2 2 4 1.56250000000000D0 00
4 0 0 2 2 -1.17187500000000D0-02 8 0 2 4 2 -3.437500000000000 00
4 0 0 4 0 9.765625000000000-03 8 0 2 6 0 3.54166666666666D-01
4 0 2 0 2 9.052579365079370-04 B 1 1 1 5 -4.99999999999999D-01
& 0 2 2 0 -1.77331349206349D0-03 8 1 1 3 3 3.333333333333330D 00
4 1 1 1 1 8.92857142857143D-04 8 1 1 5 1 -1.500000000000000 GO
4 2 0 0 2 8.308531746031750-04 8 2 0 0 6 6.25000000000002D-02
4 2 0 2 0 3.72023809523798D-05 8 2 0 2 4 -3.12499999999999D-01
8 TERMS OF DEGREE 4 8 2 0 4 2 -3.125000000000010-01
5 0 1 1 3 -1.829117063492060-03 8 2 0 6 0 6.24999999999999D-02
5 0 1 3 1 -4.898313492063490-04 16 TERMS OF DEGREE 8
S 0 3 1 1 1.026940724206350-04 3 6 -0.52083333333333D0-02 CO0S 1
5 1 0 0 4 3.04852843915344D-04 1 8 0.13541666666667D-00 COS 1
5 1 0 2 2 -9.71395502645503D-04
5 1 0 4 0 5.09465939153439D-04
5 1 2 0 2 -1.711567873617725D0-05 N/M=6/2 SA=3.00 SB=1.00
5 1 2 2 0 1.711567873617725D-05 2 0 2 0 0 5.00000000000000D-01
5 2 1 1 1 9.80437748015874D-05 2 2 0 0 0O 5.000000000000000-01
S 3 0 0 2 -1.68573288690476D0-05 2 TERMS OF DEGREE 2
5 3 0 2 0 3.229373346560970-07 3 01 1 1 -4.000000000000000-01
11 TERMS OF DEGREE S 3 1 0 0 2 1.333333333333330-01
6 0 0 0 6 -1.01725260416667D0~04 3 1 0 2 0 -4.666666666666670-01
6 0 0 2 4 -3.051757812500000-04 3 TERMS OF DEGREE 3
6 0 0 4 2 1.521034846230160-04 4 0 0 O 4 -3.750000000000000-02
6 0 0 6 0 1.32339719742063D-04 4 0 0 2 2 -7.500000000000000-~02
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TABLE 2--Continued

6.250000000000000-02
2.638888888888890~-02
-4.86111111111111D-02
5.00000000000000D0~02
1.80555555555556D-02
4.166666666666660-03
EGREE 4
4.746031746031740-02
~5.96825396825396D-02
1.33189033189C33D-02
-1.58201058201058D-02
8.955026455026450-02
1.25132275132275D-02
~4.43963443963444D-03
4.439634439634440-03
1.11544011544012D0-02
-4.199134199134200-03
4.95430495430495D-04
EGREE 5
-1.13095238095238D-03
-3.392857142857140D-03
-1.5257393650793650~02
4.861111111111100-03
2.60166646624980D-03
4.291698733365400-02
-1.70930485409652D-02
~8.40347923681257D-04
1.535193201859870-03
-2.514243626743620~02
3.808315295815290~-02
-1.58369408369408D-03
6.79207251082251D-03
-3.03603495270162D-03
~-5.594341229757890-03
-1.416746833413500-03
1.326559243225910-03
-1.535594035594030-03
-5.80407247073914D-04
-8.43755010421677D-05
EGREE 6
3.60910539636730D0-02
3.810988055154720-02
-2.87632801942325D-02
-7.49634267448118D-03
1.44070753360796D-02
-4.28765803606649D-04
-1.203035132122430-02
2.03074317437413D-02

NEERWONONPONPORHHWKHBWBOVOONEHONONPHFRUWONONPONPOCODONONONSMM~MH,WOON~ONO

7 3 0 4 0 -8.23170867398859D0-04
7T 3 2 0 2 2.78328050079175D0-04
T 3 2 2 0 -1.61017377212946D-04
7 4 1 1 1 -3.61776374508740D-04
7T 5 0 0 2 1.35449644998919D-04
T 5 0 2 0 -2.02767520482485D0-05
26 TERMS OF DEGREE 7

2 6 -0.12537202380952D0-02 SIN 2
N/M=6/2 SA=3.00 SB=1.00

C 6 10.000000000000000-01
4 -1.50000000000000D 01
2 1.500000000000000 01
0~10.00000000000000D~01
5 1.200000000000000 01
3 -4.000000000000000 O1
1 1.20000000000000D0 O1
6-10.00000000000000D0-01
4 1.50000000000000D0 01
2 -1.500000000000000 01
0 10.000000000000000-01
F DEGREE 8
7.999999999999990-01
1.06666666666667D 00
8.26666666666664D 00
-4,79999999999999D 00
-8.00000000000008D~-01
-1.33333333333333D 01
8.799999999999990 00
~2.66666666666664D-01
1.333333333333390-01
-1.99999999999998D0 00
9.46666666666667D 00
-9.33333333333333D-01
2.66666666666667D-01
1.20000000000000D0 01
-2.80000000000000D 01
2.93333333333333D0 00
~5.59999999999999D 00
1.33333333333333D 01
-2.40000000000000D0 00
8.000000000000000-01
-4.000000000000000 00
-4.00000000000000D 0O
6 7.99999999999999D-01
ERMS OF DEGREE 9
0.13333333333333D-00 SIN 2

1

SNOVWHOOPLPNOTLNOVWEHNVWHRHODOARPANOVWHFOSHSTNO

COO0OOrFFNNNMNMNOOCOOOWWWHFEFHFFHMEIOOOOrHNNMNN

ONPOHUVLUVONIPOCONDOCOE=WIFLN

0
o]
0
1
1
1
2
2
2
2
T
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
2
2
2
3
3
3
3
37
6
8

NPENOVOOVOVOVVOOVOVIOIVOV OOV OO VVOVOVOOO»™D®mO®EPD®D®Dmw®D

COWMMPLIANNNNODODOOVWWHEMRM ZTOOMNNOOOWEHMERPPIPFNNMNNOODOCOZITITOORNNOOOWHMITOO~MNNO
NOMHWHENOLPNOLPNOMWEFNWHONORNOPANORWERNOPNOOGSIPNOONORNOINORWLHONOMNO P

5.743735598616540-02 ~0.7666666666666TD 00 SIN 2
1.807605629232610-03
2.49878089149373D0-03
-2.078295411231920-02 N/M=6/4 SA=1.50 S$S8=1.00
2.75543417621339D-03 2 0 2 0 0 5.00000000000000D-01
1.429219345355500-04 2 2 0 0 0 5.000000000000000-01
~1.429219345355500-04 2 TERMS OF DEGREE 2
-3.807304920508380-03 3 0 1 1 1 1.14285714285714D 00
4.10074426135032D0-03 3 1 0 0 2 -7.619047619047610~-01
~7.89889236285976D-04 3 1 0 2 0 9.52380952380952D-02
2.08888780771897D0~-03 3 TERMS OF DEGREE 3
-1.058927844642130-02 4 0 0 0 4 1.071428571428570-01
602
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WANRNN Pt bt et ok s 2 O OO O OO P DPUVWNNNNNER R COCOOOO0OO00O0O0O=-WUWNMEMMPMEREREOOO=SNNROOOO
OWHEMPLENNNOOOOVMWWHFFHEFZOORNNOOOWEFEFPANNNOUOODIOOFLRNNOOQOWHMHIZTOORNNOO
O WHENOPLPNOCHINOMHWHEHUNWHEHONO~NOPLPNOHWHENOPIANOOITNOONOFHNOPNOFHWHONORNOMN
LR WONONIONDOFHFEWFHFRWLWUVMOONMEONONESARFRWONONDPONSIOCOONHONONS=EHWOONKHONON

NawaNSNSNSNSNSNSNSNaASNSNSNSNSNSNs~NNVVOOCCOCCCOCCOCCOCCOCCOCCCOCCOCCOCCOCOCCOCOCOO~~TIIII I N

TABLE 2--Continued

2.142857142857140-01
-1.785714285714290-01
-5.587301587301590-01

8.126984126984120-01
-1.82857142857143D 00

5.07936507936508D-02
-3.04761904761905D-01

EGREE 4
1.65277262420119D0 Q0

2.65017522160379D 00
-6.51944880516309D0-01
~1.10184841613413D0 00
-1.249831649831650 00

6.831855974713110-01

4.34629920344206D-01
~4.34629920344206D-01

9.82382696668409D-02
2.67922553636839D-01
2.73876388162102D-01
EGREE 5
2.06895485466914D-01
6.20686456400742D0-01
2.074933003504430~01
-3.725314368171510-01
-8.44255145207526D-01
-1.05019495495686D 00

2.053946335851100 00

2.022939318177410-01
-2.846553094172140-01
-8.51087113944256D~01
-5.573560407846120 00

6.49265654979940D0-01
-5.605594405594400-01

1.178828226447270 00
-6.92009507247602D-01

1.881659786421695D0-01
-6.313545361164400-02

5.03396709110994D-01

1.018353780258540-02

3.05009981200457D-02

EGREE 6

3.541277508080230 00

9.09205535708936D 00

6.613151665668670 00
-1.78090935606272D 00
~4.57592640929214D 00

1.509864866630410-01
-2.36085167205348D 00
-5.25417882696793D 00
~2.459468231441020 00

1.670172662644320 00

1.18727290404181D 00

5.050583621611540 00
-2.291536781082190 00
-1.00657657775360D0-01

1.00657657775360D-01
-2.954491207188200 00
-1.572105197725500-01

6.34391780080178D0-02

1.44806887095859D 00

VOO0V IO VOOV OLLOPODDODODRDOOORODODOODPOROODODOOEEOEOE®ODPOOPOPOPOPON NN~~~
~FOOOOOOO0ODCOHMAEATUVMERLELWWWNNNNNNNNNEFEEMRMNEEFRMMBHOOOODODOOOOOOOO-UUVMdLWWLWWW
ONVWVMUWWWPMMEMR@MMNITOORNNOOOWMEMPAENNNOOOOWVMWWHFFHFHOCOPHFLIEIENNMNNNOOOODOIXIOONNOO
OF WrEr MW=~ NwerONOMNOLPNORWMRNOPNOOLIANOFWHFMWHRNOSEANOTRHLINODIOSHFNOODNO=NOSN
O WHELWANEWNNNOONONONP~MWONONPONPOFHFFWFEFLUBONONPONPIrONSIPCODDODONFONON

2.175094511351190 00

1.16858649184960D0-01
-1.483078054800400-01
~4.406720340290540-02
-7.07968076939956D-02
-4.98835478328165D-02
-1.16559204006761D-01

EGREE 7

4.72967847534174D-01
1.89187139013669D 00
1.952487708184980 00
~-2.136840873915710-01
-8.800649800564760-01
-1.38591972945773D0 00
-8.59106175835214D 00
-3.05231258296864D 00
6.835419969738600 00
1.34670093910622D0 00
1.367112970873530 00
-2.92833502810396D 00
-3.822257004732110-02
5.267279251820580-02
5.911070093305280 00
-1.120817908889730 0Ol
~2.22595771709950D0 01
1.76838520978521D 00
9.12842241389846D 00
-1.21193816754036D-01
~3.356276427226160 00
3.80787997651443D 00
7.349007389265590 00
~1.995926417946560 00
2.103940141617370 0O
-2.117055243915410 00
~9.143277244790670-01
~7.42697712239515D-02
5.05153334530317D-02
3.17232940965424D 00
5.96501349947563D 00
-1.97800758727765D0-01
5.23248502532978D-01
-4.357729269162540-01
5.86629793201273D0-01
~4.13029781026573D-02
3.450945218844780~03
-7.78831706183786D-02
-5.113973743288170-03
2.985045403349980-03

EGREE 8

1.05098826641631D 01
3.678022451593320 01
4.785722368423410 01
2.242852729413450 01
~1.224461721956570 01
-3.80097305078199D 01
-3.65293166003165D 01
2.66097141106249D 00
2.237094377697990 00
-1.899455691794350-02
-7.00658844277539D 00
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C =N VMV DLPUWUWLWLWWOWWWWRNRNNNRNN S e e et ot pot ot P o st
NONOSLINOHWHNOPLINOORINOFWIEVMWHNOPLNOOHINODODOSIN
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TABLE 2--Continued

VMUV VMDD LEWLWWWWWWWANANNNNRNRN b = e =0 000000
COOQOOMMMMNNNNOOOCOOUWWWMMEMEMMASLDPIPEIENNNAOANNVTVIVILVLWLWW

4 -1.500000000000000 C1

2

SOUWUNONSHPO~WW

1.500000000000000 01
0-10.00000000000G600D-01
2.40000000000G00D 01
-8.00000000000000D 01
2.400000000000000 01
-6.000000000000000 00
9.00000000000000D 01
-9.00000000000000D 01
6.00000000000000D0 00
-2.400000000000000 01
8.00000000000000D 01
-2.400000000000000 01
10.000000000000000~01
-1.50000000000000D0 01

N
m
b

www NN
w
ooooo;;—-o—oqm
b
NNOOOXOOZIZO

IR K )

604

CHENOVMWEHCGSLNODIOCLENOVMWENVWEHECENOROCSENOVIWE YN W
ONPOHFWUVONICONSLOCOIRWUNFWOMSNONPOONIOCDIFUWMFWNS

N/M=8/1

o
N
(%]
[ Ne]
(=N ]

~2.26664369598282D 01 10 4 0 4 2 1.50000000000000D0 O1L
-2.54685815498671D 01 10 4 0 6
~4.88226322686774D 00 18 TERMS OF
5.83845823643817D0 00 11
8.16307814637716D 00 11
3.16128677794708D 01 11
4.20992930630859D 01 11
-1.65439843252672D 01 11
~1.77398094070833D 00 11
1.00064434691829D 00 11
1.28070508172584D 00 11
1.26630379452957D0-02 11
~1.266303794529570-02 11
-1.94202287776875D Q1 11
~5.74918826681537D 01 11
~5.50665480318062D-02 11
1.22588937257744D 00 11
3.53900356481408D 00 11
-1.56212807992338D~-02 11
9.75765849262644D 00 11
2.81329096035183D0 01 11
7.031979485278990-01 11
-4.03976174375152D 00 11
-2.63772778151721D 00 11
-1.T13764055432290 00 11
~2.55568258631317D-01 11

0-10.00000000000000D-01
DEGREE 10

~1.371428571428570 01
-5.333333333333300 00
4.26666666666666D 01
-2.285714285714290 00
2.97142857142857D 0l
-5.333333333333320 01
2.285714285714280 00
9.14285714285713D 00
-5.600000000000000 01
-1.200000000000000 02
5.60000000000000D O1
1.142857142857140 00
-1.98095238095238D 01
2.05714285714285D0 02
-1.14285714285714D 02
1.52380952380951D0 00
4.114285714285710 01
1.600000000000000 01
-1.28000000000000D0 02
6.85714285714288D0 00
-1.05142857142857D 02
3.200000000000000 02
~8.68571428571426D0 01

2.87974716237544D-02 11 -3.04761904761904D 00
7.111807414478400-03 11 1.86666666666667D 01
~-2.13798248787196D 00 11 4.00000000000000D 01
3.293190648658080 00 11 ~1.86666666666666D 01
2.071074094802810-02 11 -3.809523809523790-01
-7.70026780890622D-01 11 -3.04761904761904D 00
-4.538869767773150 00 11 ~9.14285714285710D0 01
-7.245023133743660-01 11 2.285714285714280 02
2.027654517259980-02 11 -2.438095238095230 01
4.36154573873669D-02 11 -4.342857142857130 01
1.74068649752236D0-02 11 -5.333333333333330 01
4.13550195643579D-03 11 7.542857142857140 0Ol
2.400928234557100-02 11 4.571428571428560 00
OF DEGREE 11 -2.285714285714290 01
+322345449964500-00 SIN 4 11 -2.28571428571428D 01
11 4.57142857142857D 00

39 TERMS OF DEGREE 11
SA=1.50 SB8=1.00 6 6 -0.152380952380950 01 SIN 4
6 10.000000000000000-01 4 8 0.10476190476191D0 01 SIN 4

SA=8.00 SB=1.00
5.000000000000000-01
5.00000000000000D0-01

F DEGREE 2
1 -3.333333333333330-02

4.166666666666670-03

0 -1.291666666666670-01
DEGREE 3

-3.125000000000000-03
-6.250000000000000~-03
5.208333333333330-03
2.66617063492063D-04
~5.,27033730158730D0-04
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TABLE 2--Continued

1.984126984126980~04
2.54216269841270D-04
6.20039682539683D-06
EGREE 4
-4.509755291005290-04
-2.856316137566140-04
1.68494699744700D0-05
5.63719411375661D-05
~1.286582341269840-04
9.60544808201057D-05
-2.106183746808750-06
2.10618374680875D-06
1.64158757908758D~-05
-2.08811732249232D0-06
2.131838069338100-08
EGREE 5
-3.36672935956790D-05
-1.01001880787037D-04
1.17420014880952D-05
5.151926945546740-05
4.73545560990532D-06
-1.713698356764760-05
-4.69011340147718D-06
-1.33894394489664D-07
2.64260583205462D-07
6.65197369686456D-06
-8.25774043159955D0-06
-9.953874442378170-08
4.319707253851290-06
7.06133872637778D-06
-1.00650118185615D-06
~2.61567617452843D-07
2.59027026533345D-07
-9.904280336411510-08
-1.27688721121293D0-07
-1.83060395467297D-09
EGREE 6
~-7.41671620661834D-06
-1.11578279450148D-u5
T.41384931600187D-07
6.41504338838472D-07
-1.60369951537121D-07
-8.463244197085950-09

OO N -

- \n U S

m
]

SPHEPNNNNOCOOOOCORROO
anNo -

o
(72]

1 -8.246539669181840-09
2 1.04887034293117D-09
0 -1.51080534730317D-11
DEGREE 7
8 -3.50669076250304D-07
6 -1.40267630500122D-06
4 -2.498354058472410-07
1.693081053604310-06
3.30597146951054D-07
9.68507068931979D0-08
-4.196313820558460-07
-4.01320016749247D-07
-4.30315295098092D-08
-5.17809303824760D-09
2.646714703221400-08
1.564897861833260-09
6.72550491121843D0-11
-1.32738812669759D-10
1.77545875683860D-07
~2.49719809717727D~-07
-7.917625228534320-09
-9.20583327717730D-09
1.112386545031560-08
4.99984654454859D0-11
8.575408966295680-08
2.72128627353842D-07
3.13987047182066D-08
-3.60884536997365D0~08
-9.78082149667161D-09
1.878748328881090~-08
6.59529418823770D-09
1.986402432462100~10
-2.62853343339467D-10
-9.06042536923977D-09
6.01957647565280D-09
9.974887619470500-11
~-4.60727245554707D0-09
-6.22091424826356D0-09
4.46067663588013D~-10
1.955230908651260-10
-1.291937356165550~-10
4.975057794085610-11
6.413789324794070~-11

NOFNOINOFHFWHENOPNOGHINOFWHFIUWHNOSINOCHIRNOXTHNO
ONFHONONSLH=HHWONONSIONPOEMFRWURWOMONONS,ONSLOTON

9.27089525827292D-07
-1.63512605223224D-06
-3.633051697187700-07

9.22619278571561D-13
S OF DEGREE 8
0.16774800439080D0-08 C(COS 1

TOO~NNOOOWHMFHPENNNOODOOUVMWWE =GO

o
O=HOCOUVDLDLLPDPUWWNNNNNNNNNREMERESSRRO00000000000000

ER

—_HPDODDOODDODODRODODODOODODRD®RODOOODOOTROPODODROPPDE®EOOEO®EOONN~NN

1.26520146681932D-06
-8.01880423548089D-08
3.67650056135680D0-07

SA=8.00 SB=1.00

NNNSNNSNSNNSNSNNNNNNSNSNSNNSNSNSNNNOCOCOOCOCOCOCOCOCCOCCOCORCOOGRFVIMAVMIVIVIVI I

WWWWWNNN A - o w0000 00 =P PWNNNNNE OO0 0000O0O0
NNOOOWHMPAPIPNNNOODOOVMWWHMNMEIOOMNNOOOWrHMERAPAFNNNOOOOX

NOPNORMWENOSANOCINORWEHUVWMHRONORNOLANORWEHENOSANOOSND
ONONPHMHWONONSLONP O HHWHWUVWODONR,ONONPHWONONPONPCOONMONONSHHW

~1.52176535544871D-07 9 0 1 1 7 8.00000000000000D0 00
1.05790552463574D-09 9 0 1 3 5 -5.60000000000000D 01
-1.05790552463574D-09 9 0 1 S5 3 5.600000000000000 01
6.00287265032963D-07 9 0 1 7 1 -8.00000000000000D0 00
3.976397146659430-07 9 1 0 0 8-10.000000000000000-01
-1.67094342837539D-08 9 1 0 2 6 2.800000000000000 01
~-T7.84706642795794D-08 9 1 0 4 4 -7.00000000000000D O1
8.43541046470501D-08 9 1 0 6 2 2.800000000000000 01
-2.04501583007835D~-08 9 1 0 8 0-10.000000000000000-01
2.10676712800407D0-09 9 TERMS OF DEGREE 9
~1.069905206923010~09 10 0 O O 10 -4.16666666666649D-03
605
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TABLE 2--Continued

10 0 0 2 8 -2.08333333333317D-02
10 0 0 4 6 -2.04166666666666D 00
10 0 0 6 4 7.29166666666666D 00
10 0 0 8 2 -3.35416666666666D 00
10 0 0 10 0 1.29166666666666D-01
10 0 2 0 8 8.33333333333341D-03
10 0 2 2 6 1.63333333333333D 00
10 0 2 &4 4 -8.74999999999998D 00
10 0 2 6 2 5.36666666666666D 00
10 0 2 8 0 -2.583333333333330-01
10 1 1 1 7 ~4.000000000000000-01
10 1.1 3 5 5.600000000000000 00
10 1 1 S5 3 -8.39999999999999D 00
10 1. 1 7 1 1.600000000000000 00
10 2 0 0 8 3.333333333333400-02
10 2 0 2 6 -4.66666666666668D-01
10 2 0 6 2 4.66666666666666D0-01
10 2 0 8 0 -3.33333333333335D-02

19 TERMS OF DEGREE 10
3 8 -0.208333333333340-02 COS 1
1 10 0.979166666666670-01 COS 1

606
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TABLE 3

SA=1.00 SB=0.50
4 3.500000000000000 00
2 7.000000000000000 00
0 -5.000000000000000~01
2 -3,000000000000000 00
0 5.00000000000000D0 00
0 -2.50000000000000D0-01
1 -8.000000000000000 00
2-10.000000000000000-01
0-10.000000000000000-01
0 -5,000000000000000-01
0 -2.500000000000000-01
DEGREE 4
-6,66666666666666D 00
1 4.66666666666666D 01
1 -8.500000000000000 00
4 3.33333333333332D0 00
2 -5,600000000000000 O1
0 -1.66666666666667D0 01
2
0
1
2

w

4.250000000000000 00
-2+499999999999990-01
1.50000000000000D 00
2.583333333333330 00

0 1.20833333333333D 01

o

COEFFICIENTS OF THE THIRD INTEGRAL SPECIAL RESONANT CASES

=2.15277T71771777778D0-01
-6.45833333333333D~01
~2.569444444444440-01
3.95833333333333D0-01
5.833333333333340-01
3.111111111111110 00
-2.13888888888889D0 00
-8.611111111111110-01
9.16666666666666D-01
-3.88888888888889D0 00
S+444444444444440 00
-3,55555555555555D0 00
2.527TTT777771778D 0O
-3.11111111111111D 0O
=9.722222222222230-01
5.555555555555480-02
-3.055555555555550 00
2.66666666666666D 00
-6.388888888888890~01
1.58333333333333D 00

EGREE 6

-8.64814814814812D0-01
-2.981481481481480 00
=4.0277TTTTTTTITTTD 00

1 TERMS OF DEGREE 5

0.1950000000006000 02 SIN 2

1.392592592592590 00
3.40740740740742D0-01
6.740740740740740-01
8.648148148148130-01

ISESRCURCRC RO RV RV NV RURY NV RT3 I N R IR I 3 I
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UL RO RS ECURU RV NURY RV RV WO SR P I R I )
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EOO=NNOOOWHRMMNITIONOOPNNOOO

ONO=NOPFPNOWHDOONOONOHFNO

4 8.33333333333333D-02
2 1.66666666666667D-01
0 8.333333333333330-02
2 10.00000000000000D0-01
0-10.000000000000000-01
0 -3.333333333333330-01
1 4.000000000000000 00
2-10.000000000000000-01
0 10.000000000000000-01
0 -6.666666666666670-01
0 -3.333333333333330-01
DEGREE 4

3 -1.555555555555560 00
1 -2.886888888888889D 00
1 3.11111111111111D 00
4 1.555555555555560 00
2 2.00000000000000D 00
0 -8.88888888888888D-01
2 -3,111111111111110 00
0 4.44444464444444D 00
1 -4.88888888888889D0 00
2 -4,4464664044444445D-01
0 -8.888888888888880-01
DEGREE 5

OCOMNNOOOWMMESINNNOOOOVMWWIHMFIHIOORNNOOOWMHMEPENNNOOOO
NO=NOLPNO=WRNOLNOCPINOHWHFUVWHDODNORNOPNO~,WHENOPNOR®+NG
ONH=ONONPHEWONONIONIOOFRHWHWUODONMONONS=HWONONPLPONIOG

3.453703703703700 00
4.972222222222220 00
2.500000000000000-01
=1.39259259259259D0 00
6.60000000000000D0 00
-3.325925925925920 00
~6.74074074074074D~01
6.74074074074074D-01
-9.629629629629620 00
1.287407407407400 01
2.059259259259260 00
2.28148148148148D 00
~1.036296296296300 01
4.81481481481480D0-01
-1.585185185185180 00
3.955555555555550 00
-1.28148148148148D0 00
=3.,777777717777780-01
2.592592592592600-01

ERMS OF DEGREE 7

PNPONNNNNANNSNNNNSNSNNNNNNSNNSNSNSNSNNNSNNNOOCcOCcCrOCOCOCOCOCOCOFOCCOCOCOOCOCOOCO

=0.25462962962963D-00
-0.40555555555556D0 01
0.36400462962963D 01

(4]
(]
0
0
0
(4]
1
1
1
1
1
1
1
1
1
2
2
2
3
3
3
3
3
4
5
5
T
2
4
6
4 -0.15486111111111D0 01

SIN
SIN
SIN
SIN
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