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Introduction

In the gravitational three body problem two 6bjects with masses m and m' have position vectors r and r’/
(where r < r’) with respect to a central mass, M. Each of the two orbiting masses perturb one another
resulting in changes in both orbits. In celestial mechanics the perturbing potential experienced by one of
the orbiting masses is called the disturbing function. For example, the disturbing function experienced by

the inner mass can be written as .
r 2
: [ 77

R =
|r" — 7| /3

)

where p’ = Gm’ and G is the gravitational constant. The corresponding_ disturbing function for the outer
mass is :

R = [ _
|7 — 7| H=3

reor

(2)

where g = Gm. In equations (1) and (2) the first term on the right hand side is called the direct part and
the second the indirect part of the disturbing function. '

In order to analyse the resulting perturbations analytically it is necessary to expand the disturbing
function in terms of the orbital elements of the two bodies rather than their position vectors. If a, €, I,
A, w and 2 denote the semi-major axis, eccentricity, inclination, longitude of pericentre and longitude of
ascending respectively of the inner body, with similar primed quantities for the outer body, then the general
form of the expansion is

o0
R= Z fia,d' e, €, s,8") cosp; 3)
j=—o00

where ¢ = sin %I, s’ =sin %I’ and ¢, is a permitted linear combination of A, X, w, =/, Q and '.
If @ = a/a’ and ¢ denotes the angle between the two position vectors, then we can write

’
R =5 (Rp +aRg) 4)
and 1
R =L (’RD + ?RI) | (5)
where ,
a/
Rp = _—|T -’ (6)
and

e ) (2 e e
Ry=— (g) (g)zcosgp. (8)

In this book we give a literal expansion of Rp, Ry and R; complete to eighth order in the eccentricities
and inclinations of the two bodies. The expansion was obtained using the Mathematica and Maple software
packages. Details of the derivation and how the expansion is used in solar system dynamics will be published
elsewhere. '

Previous high-order expansions such as those by Peirce (Astron. J. 1, 1-8, 31-36, (1849)) and Le Verrier
(Ann. Obs. Paris, Mém. 1, 258-331, (1855)) have been in terms of the mutual inclination and mutual node
of the two bodies. While this produces a conveniently compact form of the expansion, it makes it more
difficult to use, especially when higher powers of the inclinations are involved.

In the expansion each cosine argument has been assigned a unique label. It contains the order of the
expansion (always 8 in this case) followed by a letter denoting that the term is associated with the direct
(prefix D) or indirect (prefix E for an external perturbation or I for an internal perturbation) part of the
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disturbing function. The next character denotes the order of the argument. This is defined to be the
absolute value of the sum of the coefficients of A and A in the cosine argument. The final number identifies

the argument.
For. example, to lowest order in the eccentricities and inclinations 8D2.3 (page 108) is

8D2.3 X A w’ w Qf Q
e ¢ s & J 2~3 -2 0 0 0

0200  }[2-7j+452—2aD +4jaD + a*D?] b{,”

In this expression D denotes the differential operator d/da. The quantities bgk), where 1 is a half-integer
and k is integer, are Laplace coefficients defined by

1, (k) 1 o coskg de
§bi (2) = 27r/0 (1~ 2acos ¢+ a?)t )

This can be written in series form as

5o =

z(;+1)...(i+k_1),dk[l+1(z+k) \ i(i+1)(i+k)(i+k+1)a4+M] 10)

1-2-3...k ik+1)* 1-2(k+1)(k+2)

In the case where k = 0 the factor outside the brackets is equal to unity.
There are other parts to 8D2.3 but they are associated with higher powers of the eccentricities and
inclinations. The expression can be written as

e (i-2) dbgj/gz) dzb(&f)
e o .2 i~2 _ Aa 2 . Y} o _ ’
3 (275 +45 ) bie (2 — 4j) i +a T2 cos[fA + (2 - )X - 2w’].

In those cases where the specific form of the argument is known, the indirect part of the expansion can
be searched for contributing terms. For example, if

=3\ -\ -2’
_with an external perturber, then the appropriate term in the direct part of the expansion is 8D2.3 with

J = 3 and there is a contribution from 8E2.5 (page 357). To lowest order the final form of the term with its
associated coeflicient is

e’ b(l) dzb(l) .
= 175}, + 10a dgz +o’— 2 _97a b cos[3N - A — 2.

It is our intention to make this eighth order expansion available in machine readable form. Research
workers interested in obtaining this data are invited to contact either author (C.D.Murray@qmw.ac.uk or
D.Harper@qmw.ac.uk) for further information.
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DIRECT PART, ORDER 0

Direct Part, Order 0 ¢

O O O O @0

~

N A w’ w Q Q
J =Jj 0 0

13(5)

§b1J/2

1 [-452 + 22D + o2D?] b,

135 [~97% + 165% — 8;2aD — 8j2a%D? + 4a°D* + ot D*] b), -

T8 [—1725% + 1965* — 6455 — 18j2qD — 3352a2D? + 485%a?D? — 245203 D3
~12204D* + 6a°D° + ® D] b,

somsTz | — 714052 4 780154 — 227256 + 2565° — 1765%aD — 10725%aD + 25658 D

—1192j2a2D? 4 10725402 D? — 2565502 D? — 1205203 D3 — 785202 D4
+96j40* D* — 48725 D% — 165208 DP + 8a7 D7 + o D®] b7,

[~452 + 2aD + a?D?) b7,

 [165% + 4D — 1652aD + 146? D? — 8202 D? + 8a° D? + a4 D1] b7,

£ [3654 — 645° — 3452aD + 645%aD — 89520’ D? + 4854’ D? + 4803 D3
~725208 D3 + 520 D* — 125204 D* + 1405 D5 + o8 D) b7,

xa55 68854 — 78458 + 25648 — 38052aD + 4645 D — 1285%aD — 4425202 D?
+61654a?D? — 2565502 D? — 50452a° D3 + 3845403 D% — 4655204 D4
+96j4a4l()f1)+ 180a° D% — 1685205 D5 4- 114a8 D% — 1652a8 D8 + 2007 D7
+a® D8] b7, :

/2

g [—175% + 165* + 24aD — 245%0D + 3602 D? — 8j2a*D? + 1203 D3
+at D))

515 [685% — 645 +48aD — 17852a.D + 1285%aD + 31242 D? — 3055202 D?
+48j4a2D(?) + 38403 D® — 1205203 D3 + 15224 D* — 1252a* D* 4 220°D°
+a6DG] blJ

/2

s 15354 — 41656 + 25658 — 40852a.D + 92854aD — 512j%aD — 20525202 D?
+16165%a?D? — 2565502 D? 4 144002 D3 — 31525203 D3 + 768540 D
+2760a2D?* — 15945202 D* + 965404 D 4 1560a° D5 — 288520 D5
+3480° D% — 165208 D® + 3207D7 + o8 D] b7,

Ta05 | —36472 + 29254 — 645 + 7200D — 8345%a.D + 192j*aD + 1800a2D?
—681520% D? + 485%a® D? + 12000° D® — 1685%a3 D® + 3000* D*
~125204D* + 305 DS + a5 DF] b7,

5135 114565 — 1168 + 25658 + 1440aD — 52765%aD + 43045%aD
—8965%aD + 13680a?D? — 149865202 D? + 4072542 D? — 2565%a2D?
+25920a3 D3 — 117365203 D3 4 11525403 D? 4 1740002 D* — 34655201 D*
+9654a* D* 4 5100a° D® — 408520° D° + 70205 D% — 165205 D6
+44a7D7 + a® D] b, ;

soa573 | —1626052 + 1332154 — 304056 + 25658 + 40320aD — 5024052a.D
+145765%aD — 12805%a.D 4 141120a%D? — 633285202 D? 4 7984402 D?
2565902 D? + 14112003 D® ~ 299287203 D3 + 15365403 D® 4 5880004 D*
—6078;%a* D* + 965%a* D* + 11760a° D® — 5285205 D5 + 11768 D¢
~1642a8D® 4 5607 D7 + o D8] b9

1/2
- ,
H-a]b, Y + 3 [~albit?
1—16 ['—2a +45%a — 402D — a3D2J bg;l)

+45 [~20 + 4520 — 402D — o* D?] b3

1




1124

1106

1304

DIRECT PART, ORDER 2

—645203D +167303D — 1002 D? — 41504 D? — 1065 D3 — 45a° D3
(-3 \ -
+31 [80” +28ja® — 2j%02 — 445302 + 16j%? + 240°D — 18§03 D
—64;52a3D + 163D — 1004 D? — 41504 D? — 1025 D3 — 4505 D3
6 G-1)
—a® D] b/
+o35 [8a? 4 28ja? — 2;%0% — 445302 4 165402 + 243D — 183D
—64520°D + 16j303D — 1004 D? — 41501 D? — 100°D® — 4505 D3
6 (G+1
—a®Df] b5y ) ‘
295 —2470% — 425202 — 45302 + 165%a% — 403D — 94503 D — 325203 D
+165%0°D — 500 D? — 43j0 D? — 140D — 45D — a®D*] b,
+% [-24ja2 - 42j2a2 - 4j3a2 + 16]'4‘0/‘z — 4003 D — 94ja3D - 32j2q3D
+167%0°D — 5004 D? - 43ja’ D? - 146°D* - 4jaSD® — of D4 b{, V)
+%§ [——24ja2 - 42‘7'2a2 - 4‘7'3a2 + 16‘7'4042 ~40a3D - 94ja3D - 32j2'<131D
+165%0°D — 504 D? — 43ja* D? — 1465D° — 4j0° D3 — oS D*] bV
1% [2j0? +45%% + 20°D + 450D + o4 D?] 5F, ¥
+£ [2j0? + 4j%0% + 203D + 453D + o*D?] bé’/;l)
+15 [2j0% + 4520 + 263D + 4jo® D + oA D] b1V |
+8 [203 + 60> +45%0° + 40D + 45D + o D?] b,(,J/;“)
+428 [20° + 6j0° + 45%0° + 40D + 4ja*D + o D?] bg;;'n
+%5% [20° + 6j0® + 45%0° 4 40* D + 450 D + o D] ),
+35 [20° + 6j0° + 45%0° + 40*D + 450D + 5 D?] b1
& [20° + 6j0° + 45%% + 404D + 4504 D + a5 D?] b7
+85 [20° +650® + 45%0% + 40* D + 4D + oS D?) byﬁ?)
+37 [20° + 650° + 45%0° + 44D + 4504 D + 05D bY),

6200

0400

+35 [203 +6j0° + 45203 + 40D + 4ja*D + of D? b§3)-|2—2)
by A w’ w Q Q
J \ 2—j -2 0 0 0
§ (277 +45% - 2aD +4jaD + oD% b7

35 [—32+ 1445 — 18452 + 925° — 1654 + 32aD — 102jaD + 8052aD — 16j3aD
~1602D? + 25§02 D? + 46°D? + 450> D3 + o4 D] b2

513 [440 — 2492 + 496252 — 478553 + 24285 — 62455 + 6455 — 440aD + 1928jaD
—28785%aD +1908;%aD — 57654aD + 64j5aD + 220a2D? — 636502 D>
+4075202D? — 405302 D? — 16542 D? — 8843 D3 — 12ja3 D% + 1205203 D3
—325%0*D3 — 10a*D* + 57ja*D* - 45204 D% + 1065 D° + 455 DS

6 (—2)
+o D6] blj/2 ,

To433 | —3296 + 249445 — 751762 4 11995653 — 11130454 + 617325 — 2008056
+352057 — 25658 + 3296a.D ~ 197845 D + 47968;j2a.D — 6031453aD
+419045%aD — 1611255aD + 320058aD — 256;7aD — 164802 D2
+7052j02 D? — 94005202 D? + 41035302 D? + 448402 D? — 7205502 D?
41285802 D? + 10080°D® — 48053 D? — 334852a3D3 + 39725303 D3
—15365103 D3 + 1925503 D3 — 3602 D* — 1548504 D* + 1575522 D*
—39673a*D* - 31205 D5 + 270508 D5 + 1205205 DS — 485345 D5
+200°D° + 8970°D® — 8j2a°DF + 167 D7 + 4507 D" + o8 D®] 6052

o6 [12 — 145 — 4052 + 52;% — 1654 — 12aD — 10jaD + 48;j2a.D — 16;3aD
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DIRECT PART; ORDER 1

Direct Part, Order/1

1[-2j - aD]b{,

1 [2j — 1052 + 8 + 3aD — TjaD + 452D ~ 202 D? — 2ja?D? — o* D3] b7,

27 [-105 ~ 1252 — 2653 + 805* — 325° — 5aD + 18jaD — 37j%aD +40;%aD
—16j4aD + 402 D? — 8ja2D? — 1252a*D? + 16j3a?D? + 623 D3
~14j03D® + 8j%03D® — 40 D* — %jo* D* — a®DP] b7,

Toas [ 2145 — 84252 + 4945° + 8745 4 405° — 4805° + 12857 + 7aD — 175jaD
+27752aD — j3aD — 28j%aD — 144j%aD + 645%aD — 602D? — 54502 D?
—9052a2D? + 653a%D? + 240542 D? — 9655a2D? — 1503 D3 4 4853 D3
~1055203 D3 + 1205303 D3 — 48§43 D3 + 1202 D* — 30ja*D* — 65204 D*
+247304D* + 9a°D% — 21jo5D5 + 125265 D% — 6a8D% — 2ja®D®
~a" D714

1 [87% - 2aD — 4jaD + 452D — 462 D? — 2j0*D? — o3 D*] b7),

& [~87% + 405* — 3255 + 6aD — 10jaD — 2452aD + 44j3aD — 16j*aD
—38j02D? + 1452a2D? + 165302 D? — 2163 D® — 19503 D3 + 85223 D3
~10a"D* - 2jo* D* — o5 D] b{),

b [405% +485% + 10455 — 32056 + 12857 — 10aD + 165D — 785%aD
—4473aD + 2765%D — 22453aD + 6455aD + 42 D? + 14502 D?
—24852a%D? + 2625302 D? + 64502 D? — 965502 D? + 9103 D3
~198502 D3 — 37523 D3 + 1925303 D® — 485403 D® — 2824 D* — 1605 D*
+685204 D + 24530t D* — 64a°D® — 34505 D5 + 125205 D5 — 1608 D8
—2ja8D8 — a7D7] bgj/)z

15 [347% — 324° — 240D — 48jaD + 415%aD + 4853aD — 16j%aD — 96> D?
—72j02D? + 405202 D? 4+ 16520*D? — 7203 D? — 24ja® D8 + 85203 D3
~160*D* - 2jo* D* — o5 D%] b7,

oz [—347° + 1705* — 10455 — 16056 + 12857 + 72aD — 120jaD — 267j%aD
+43153aD + 1245%aD — 30455aD + 64j%aD + 4802 D? — 840502 D?
+665202D? + 7T145%a%D? — 112402 D? - 965502 D? — 6240 D3
—960503 D3 + 3935203 D3 + 2647303 D3 — 485403 D3 — 67222 D*
—350ja%D? + 1425204 D* + 245304 D* — 217a°D% — 4755 D5 - 125205 D5
~260° D8 — 2jaf D¢ — a7 D7] bY),

T (72853 — 58455 + 12857 — 720D — 1440jaD + 11985%aD 4 166853aD
—4845%aD — 3845%aD + 645%aD — 432002 D? — 3600502 D? + 21965202 D?
+1362j3a2D? — 28854a2D? — 965°a%D? — 540003 D3 — 240050 D?
+118552a° D® + 3365303 D3 — 485203 D3 — 24000*D* — 60050 D*
42165202 D* + 245304 D* — 45005 D® — 60ja® D% + 125205 D% — 3608 D8

—2jo8 DS — o7 DT]49),

Ha+2je+ 2D} 850 + 3 [+ 2ja + o®D] b4 Y

35 [—30 + 5jo+ 65%a — Sjsa + 2D +115a?D — 45202 D + 503 D?
+2ja® D? + oA D3] b,V

+35 [~3a + 5ja + 6% - 873a + oD + 11ja%D — 45%a2D + 503 D?
+2j03D? + o* D3] b1V

755 [5a — 8ja +495%a — 1453a — 645%a + 325 — 302D — 2j0?D
+615202D — 725302 D + 165%a?D — 2203 D? + 50502 D? — 125203 D?
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INDIRECT PART (EXTERNAL PERTURBER); ORDER 1

Indirect Part (External Perturber), Order 1

'y A w’ w Q
1 -2 0 1 0
3,72 5_cBe 2 14 3 31 e’6
€ 36 +2192 " + 128ee 5126 3+2
3 .3.72.,2 /4 2 ’ /2
- 1€ €78 128 ¢ + leg +
_%6525/2_,‘_3 352472 +1 6612328/2
N A w’ w Q
1 0 0 -1 0 0
3, 8,2 __ 3 .14 __ 29 6 _ 3,.2 3 3,.2.2 4 3 4.2 3,02 4 3,22 ___ ’2
5€ — 7€¢€ 158 €€ =6g €€ 5€es + zee”s + 1og€€ 8 5€8 + zee”s + 1 ee dg
+36528’2 366'2325’2 :
8E1.3 N A w’ w Q Q
2 -1 -1 0 0 0
—26/-}-6 +1 4’+52$6666/+3’3 32'3——1%646/3 26'5+ 5 e2ef +1 '7+26
—626'52 _ 312-646/32 _§2_ /352+ 62 /332+ 6'552+26' 2 626/3'2 312646’5'2
_%613512+Ze 6'35’2+§Z /5 /2 e’ g2 '2+e2 132312+36/352312
8E1.4 X A w’ w Q- Q
2 -3 -1 2 0 0
e2 /+§ 4ol — 111 66'—|— &3 _19_664 B _ 5 5 2 /5+3e2e/s2_%64e/ 2 %6261352
+362e’3’2 3646'3'2 96 2 3 /2 % 2 2 12
8E1.5 N A w’ w Q 0
1 0 -2 1 0 0
3 .72 4 6 3,22 1,42 3 2.2 1o e/t g'? 12,2 o2
1§€€ —+ 1666 +——204See — 1g€€ 8 TR {6€€ " $ 76 € + 3 ee 8°s
8E1 X A - - Q O
3 -2 -2 1 0 0
2 e3e? — 45 eSe’? et 81 .3 /4 _ 999 ../ 2.2 _ 81,322 27,12
—ﬁee + . - 358 2—;- 2646 " — 5548€€ + ee 8 cice’s 156€ S
/2 /2 3 /2 2 _ 412 27,502,272
+ —5i€€e’s — Jg€€ S gee"s’s
8E1.7 N A w’ w o’ Q
1 0 - 0 1 0 -2
4.2 2 /2 2 2 12
T5g€€ 2 + 3 3ee
N A w’ @ Q Q
1 —2 0 1 -1 1
—ess’ + 3e3ss’ ~ fge ss' + seess’ — 3¢ 258’ + yeess’ + tesds — 33535 — iee’zs:’s’
1 3 3.3 3 _1,.2..3 1,3 /3 5
+§es s+ 2ess — g€ 88 je€°ss 468 +3 Less’
N A w’ w Q Q
1 0 6 -1 -1 1
3ess’ — §ce 2gg’ — %ee 4o’ — %es s'+35 See?g3s — %esss — %ess'?’ + %ee’zss’s + %6535'3
——%ess5
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INDIRECT PART (INTERNAL PERTURBER), ORDER 1

Indirect Part (Internal Perturbepa, Order 1

N A w’ w Qf Q
1 -2 0 1 0 0
——26+%63—-2%65+l 7+ee'2— 3/2+5 5'2—}-—66 _1:’38 3e/4+ 66'6—{——263
—-%6332—}—%6532 66'252+ 3636'252 _ %ee'4s2+265 3 e3 /2+ /2 — ee'?s?
+—i—e3e’23’2—§1§ee'4s’2 2632 /2+3 3 2 /2+66/232312 ]
A A w’ w Q Q
0 1 -1 0 0 0
3¢ ~3e2e _ B ete! — 29 6o 3 2+3626/52+ 3 el '32——-65 + e’s'2+——e4e’s’2
2 4 128 768 7€
+36152312 2626132512
811.3 N A w' w Q Q
2 -1 -1 0 0 0
__1_/ _1_2r 1 .4, 29 6., 3,3 _ 32,3 _ 3 4,3 __ 5 .15 5 2015 1 7
€' + ze°e’ + yogee + 3302¢ € + €” — 1€ € 512e € 96‘i + igpc e t e
+ée’32 ‘11626/32_1_%5846/32 13 2+ 3 e2 /352+ e’® 2+ es ieze/sfz
—--12L8-646'S'2 /3 /2+ 3 2,73 r2+ s '2—%6’325'2—{—1 e2e! 2 I2+ 6’3525'2
811.4 N A w’ w Q Q
0 1 1 -2 0 0
2,/ ’ 75 6,/ 32r2___1_4/2__§_2//2 l4//2 3 2,1,2.02
16ee-{- e+———2o4see Tgees 6C €S Tgee’s 6€ + gees’s
811 Y A w’ w Q Q
2 -3 -1 2 0 0
27€2€/+ 27646, 999 666/4— 81 2 /3 81646'3 45 2 15+ 27626/82 27646182 _ §_16281352
16 2048 64 256 16 64
+ 2‘7; ele's'2 — 2'(1; 646'.5"2 81 626/38/2 22 e26152312
8I1.6! Y A w’ w 194 Q
3 -2 -2 1 0 0

3002 1 9 3,2 _ B 502 M9 3 14 _ 11116 2.2 _ 93,22  3,,M4.2
466 +166 64 +466 1666 512 CC + ee S 1666 S 466 8

3,202 _ 8 3,22 _ 3514502 3,222
+4ee 8 175€e’s — Jee"s® —jzee’s 8
8I1.7 N A w w o’ Q
0 1 1 0 0 -2
3 3 3 3 3
-2-6'52 4626152 . m—e4e’s2 26I32512 + 626’526"2
811.8 N A w’ w Qf Q
1 -2 0 1 -1 i
—4ess’ + 3e3ss’ — —1% eSss’ + 2ee’?ss’ — %63 e?ss! + 15 ee’4ss + 2es38 — —633 s —ee?sts
+%esss’ + 2ess8" — %6333 B _ ee?gs — 535" + §ess 5
811.9 N A w’ w Qf Q
0 1 -1 0 1 -1

3e’ss’ — %eze’ss - g‘ ete’ss’ — 3 e + 3626’533’ - %e’s5s' - -56 !55™ +3 3e2¢ 557

+3e/sss;3 _ %e/ &5
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DIRECT PART, ORDER 4

) . . j+1
+18 [-20° + 9ja° — 45203 + 404D — 4504 D — o*D?] bf,’/; )
15 [-8a% + 13ja? — 45202 4+ 623D — 4jo®D — o D? bg/)z
+15 [-20° + 9j0® — 4j%0° + 40D — 450D — o°D7] b5Y

6
+45 [-203 + 9j0® — 45%0® +4a’D - 4ja*D ~ o°D?] bgj};l)

Y A @ w O 0
j 43 -1 -1 1 -3
3 [40? + 6ja? — 4j%2 + 20°D — 4jo’D — at D% b5, .
3 [~184a? - 156ja% + 3505202 — 1405%a? + 16j%a® — 440°D + 274ja>D
—144520°D +1653°D + 6404 D? — 49jatD? — 605D — 4joP D3
ot D]
3 [480? + 60507 — 3452a? — 3653a? + 165%a? + 720°D — 26503 D
—48520%D + 165%0°D ~ 604 D? — 35ja1D? — 1065 D° — 4j0°D?
—aGD4] bé’/gl) |
[~40? — 6ja? + 45%0? — 20°D + 4ja®D + o* D] by,

jo

1

=2}

+45 [—60° — 2ja® + 4j%* + 4jo* D +a°D?] bgf(;?)

+%% [—6(13 —2ja® + 4j2a3 + 450D + a5D2] b,(,’/)2 ‘

15 [—4a? — 650 + 45%0% — 20D +4ja’D + oAD"

+15 [—6a® — 2jo3 + 4520 + 4jo*D + *D?] by,

445 (603 — 2j0® + 45%° + 4jo* D +o°D?] b,
X A w' w 94 Q
j 4—j -1 1 -1 -3

8 [1202 +22j0® — 45%% + 140°D + o* D’] by,

2 [-872% - 1180502 + 10105202 — 2285302 + 165%0” — 90003 D + 586523 D
_767203D + 400AD? + 55j0 1 D? — 8204 D? + 220°D° + a® D*] vg,”Y

[14402 + 228ja? — 185202 — 100;%? +16;%0” + 376° D + 18650° D

845203 D + 18204 D? + 23j0*D? — 824 D? + 260° D + o D*] b5

3 [~120% — 22ja? + 45%? — 146°D — o4D?] 4,

48 [-2603 — 22j0° +45%0° — 160D — o D?] b,

+18 [260° — 22j0® + 4520° — 160D — o°D?] 1?(71);2)

2 [~1202 - 22j0 + 45%02 — 140°D — oD% b7

+18 [—260° — 22j0° + 4520° — 160D — o D?] b9,

15 [~260° — 22j03 + 45707 — 1604 D — a3 D?] b,

3
64

N A w’ w . Q
j 4-3 1 -1 -1 -3
% [—4a2 + 10502 — 4j%a? — 20D + a4D2] bg;l)
2 [1840? — 58050 + 4985202 — 1565°a? + 1654a? + 440D + 6D
_12;203D — 6404 D? +41ja4 D? — 8526 D? + 6a°D° + o D] bJ"
[~480? 4 108j0® — 505202 — 285%02 + 16540 — 7203 D + 863D
_20;20%D + 64 D? + 950" D? — 8j%0* D2 + 100° D° + o D] b,

2 [40? - 10ja + 45%0? + 20°D — o* D?] b,

|

3
64

259




INDIRECT PART (INTERNAL PERTURBER), ORDER 8

818.37 : X A J w 94 Q
6 2 -5 -1 -2 0
_Z% e e15 3/2
A A w' w Q' Q
7 1 -6 0 -2 0
g

436




