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Table 1 Harmonics for rank 0.

No. multipole expression

1 Go(4) 1

Table 2 Harmonics for rank 1.

No. multipole expression

2 (Gq (B1) z
3 Gl (BQ) Yy
4 G1 (Bg) x

Table 3 Harmonics for rank 2.

No. multipole expression

2

Ga(A,1) —% — & 422

Ga(d,2) YAyt
Ga(B1) 3y
Co(By) Bz
Ga(Bs)  V3yz

© o N o W

Table 4 Harmonics for rank 3.

No. multipole expression

10 Gs(A) V1bzyz
@2 43y% 222
11 Gs B )

2
12 Gs ISZ(z;y)(Zer)
13  Gs

)
)
y(32?—2y°+327)
) ——
BZ: 2) _ \/EU(JJEZ)(T+Z>
)
)

14 Gs
1(212731427322)
2
Visa(y—z)(y+2)
2

15 Gs
16 Gs




Table 5 Harmonics for rank 4.

No. multipole expression
17 Gu(A,1) \/ﬁ(w4*31ﬂ2y2*3w;z2+y473y2zz+z4)
18 Gu(4,2) - ‘/ﬁ(f*1212y2+6z:2z2+y4+6y2z2,224)
19 G4(A,3) Vg(m—y)(a:+yi(m2+y2_6zz)
20  Gu(By,1) YEuul—ulaty)
21 G4(B1,2) 7%
22 Gy(Bso,1) _M
23 Gy(Bp2) -Vl
2G5y L
95 Gy(By2) Y
Table 6 Harmonics for rank 5.
No. multipole expression
26 Gs(A,1) 2VEeuleuty)
27 Gs(4,2) w
28 Gs(B1,1) 2(1514”012”2*4012§2+15y“—40y2z2+8z4)
29 Gs(B1,2) 3\/%2(12—21y_§,2)(12+21,y_y2)
30 Gs(B1,3) — mz(“*y)(zzw(z?ﬂf—2z2)
31 Gs(Ba,1) y(151474012y2+3012;2+8y4740y222+152")
32 Gs(B,?2) 3\/%’&1(91:27217—822)([,:2+2wz7z2)
33 Gy(By3) LUt
34 Gs(Bs,1) 1(814—40:102!/2—4Omzz;+15y4+30y222+15z4)
35 Gs(Bs,2) 3 351(742*2112*;2)(y2+2yz7z2)
36  Gs(Bs,3) 1051(9—2)(y-;z)(zz2_y2_z2)




Table 7 Harmonics for rank 6.

No. multipole expression

37 Ge(
38 Gel
39 Ge(
40 Ggl
41 Ge(B

42 Gg
43 Gg
4  Gg

46 G
47 Gg

48 Gg(Bs,
49  Gg(B:

(
(
(
(
45 Ge(B
(
(
(
(

ﬂ(Zz“—15w4y2715w4z2715w2y4+180x2_1/2z2715z2z4+2y5—15y4z2715y?z4+2z6)

) 5
) VB Et) e @) @=s) ts)
8
) V14(26—152% 2% 41522 2% 44 —15y* 22 +15y%2* —22)
B 8
) \/42(zfy)(z+y)(147912y2751222+y475y2z2+5z4)
8
3VTzy(z—y)(z+y) (.172+y2—1022)
- 1
\/462zy(1273y2) (3127112)
16
\/21Omy(z4+2x2y2—161222+y4—16y222+1624)
16
3VTzz(x—2)(z+2) (12710y2+z2)

4
4622z (12 73z2) (312 722)

)
)
)
)
) 16
)
)
)
)

\/ﬁa:z(w47161'2y2+2w2z2+16y4716y2z2+z4)
16
B\ﬁyz(yfz)(y#»z)(10127y2722)

4

V462yz (y2—322)(3y2—22)

16
\/210yz(167:471612y27161222+y4+2y2z2+z4)
16

Table 8 Harmonics for rank 7.

No.  multipole  expression

50 G1(A,1) \/ﬁzyz(314,512y2,521222+39475y222+324)

51 ([;17(147 2) _ ‘/ﬁ“'yz(w*y)(wt;y)(3<1:2+3y2,1ozz)

52 G7(A, 3) _ \/ﬁzyz(f&ﬁ*72012y2+1(i1222+3y4+10y22276z4)

53 G7(B1,1) - 2(3516+105m4y2_210:E422+105m21’4_4201b2!/12622+168xzz4+35y6—210y422+168y224—1626)
54 Gr(By,2) - “ﬁz(“ﬂw*yz)(z2+1zzu—y2)(3z2+3y27mz2)

55 Gp(By,3) YRUEwty) (123;4zy+y2)(12+4xy+y2)

56 Gr(B1,4) mz(w*"”(“y)(1514+3012y;2—80x2z2+15y4780y2z2+48z4)

57 Gr(Ba,1) —y(?’szs7210141’%1051%2“6812947420121’12;2“0512%*16y6+168y“z27210y224+3526)
58 G7(3272) f‘/ﬁy(ﬁ*z”’*)(&"Qtz’W*f)(3<r2—10y2+3z2)

59 ([}7(327 3) _ \/Wy(z—z)(z+z)(z23;4zz+22)(Ig+4zz+zz)

60 Gr(By,4) — my(m_z)(m+z)(15””4‘8012y;;30f1>222+48y4—80y222+1524)

61 Gr(Bs,1) z(1616716814y2716814z2+21012y4+42012y126z2+21012z4735y67105y4z27105y2z4—35z“)
62 Gr(Bs,?2) x/ﬁz(loxi’_gf_322)(f;_le_zz)(y2+2yz_22)

63 Gr(Bs,3) mz(%z)(y*z)(y23;4yz+z2) (v*+4yz+27)

64  Gr(Bs,4) Vi2a(y—2)(utz) (4814*80129322—801222+15y“+30y222+15z4)




Table 9 Harmonics for rank 8.
No. multipole expression
33 ,’1!:8—14.'1/‘6112—14.’1:6224—35:1:4g,/"/l-%-35:1r:424—14.'/i:2y6—14.’1/:226-%—&18—l4sz2+35y4z4—14’5]226-%—28
65  Gg(a,1) L : )
286(2® —142°%y> —142°22 42102 y? 2> — 1422y + 21027y 22 42022y 2" + 2827 20 +4° — 14y %27 +28y 20 —22°)
66 Ggs(A,2) -
67 Ga(A.3 \/858(m—y)(z+y)(zz+y2—1422)(.7:2—4acy+y2)(z2+4my+y2)
8( ) ) - 64
V210(2® —622°y° +342° 2 +1602" y* —302* y 22 — 802" 2* —622°y° —302°y* 2 +602°y* 2" +282% 2% +1®+34y° 2> — 80y 2* 428y %20 —22°)
68  Gs(A,4) -
- 3\/70(z—y)(z+y)(z6+314y2—301422+312y4—60z2y222+801224+y6—30y422+80y224—3226)
69 Gg(A, O) - 64
3VTI5ay(v—y) (z+y) (a* —2cy—y*) (a”+ 20y —y°)
70 Gg(Bi,1) -
3VTTzy(z—y) (z+y) (2t +222y% — 242222 fy? —24y2 2% +402*
1 Gs(B2) ¥ (=2t )
858zy :1:2—3y2 3:1:2—y2 :l:2+y2—1422
o Gy TR )
3vT0zy(z®+3zy? —30z* 22 + 322y —6022y2 22 +80x2 2% +y% —30y? 22480y 2 24 —322°
73 Ga(Bd) 2T el )
3VT15zz(x—z2)(z+2) (22 =222 —22) (224202 —22
74 Gg(Bs,1) - (16 X )
3VTTrz(w—z) (z42) (2t =242 y? 4+ 222 22 +40y* —24y2 22 4 24
5 Gs(Bs2) -~ (o —2ac’y )
858z2 (22 —322) (322 —22 zz—l4y2+22
6 Cy(Byy YT )
3 70wz(1":‘730w4yz+31’4z2+80w2y4760w2y2z2+3w2z4732316+8Og/4z2730y2z4+z6
7T Gs(Bod) - - )
3VT15yz(y—2) (y+2) (y* —2yz—22) (y> +2yz—22
8 Gs(Bs1) (v —2y2=")( )
3\/77yz(y—z)(y+z)(40:1:4—24:1:2y2—24:1:222+y4+2y222+z4)
79 Ggs(Bs,2) s
858yz(y? —322)(3y% —22) (1422 —y? —22
S0 Gy VI )
3v70yz(3245 —80x*y? —802% 2243022 y* +6022y2 22 43022 2* —yb —3y* 22 —3y2 24 —2©
81 Ge(By4) V0 )

32




Table 10 Harmonics for rank 9.

No. multipole expression
892 Go(A,1)  — \/mzyzw—y)(z-#y;(z—ﬂ(1+2)(y—2>(y+2)
V330wyz(62°—21aty® —212% 22 —212%y* +1402%y% 2% — 2122 2% +6y° — 21y 22 21y 2* +62°)
83 Go(A,2)
]4 GQ(A7 3) \/mM;z(zfy)(z+y)(Szd7118123/2771222+83y477y2z2+7z4)
85 GQ(A, 4) 3\/@3@2(16—7:1:422+712824+y6—7y422+7y224—226)
86 GQ(BI, 1) z(31518+126016y2733601‘;z2+189014y471008014112z2+604814z4+126012y“710;)28212y4z2+12096902y2z472304zzzf’+315y873360yﬁz2+6048y4z472304y2z6+128z8)
87 Gg(Bl, 2) 3\/mz(14—4z3y—6z2y2+4zy132-;y4)(z4+4z3y—6x2y2—41y3+y4)
88 Go(B1,3) 3\/WZ(1'272wy7y2)(:1:2+21:y7y22£z4+212y278w2z2+y478yzz2+8z4)
89 Gg(Bl, 4) _ \/m.z(zfy)(rky)(zzf4zy+y22(12+4zy+y2)(312+3y2714zz)
90  Go(By,5) — 3v110z(z—y) (v+y) (T2°+212%y> —700* 22 + 2127y * 6—4140:1:2’!/222+112.71224+7y6—70y422+112y224—3226)
91 Go(Bs,1) y(315187336016y2+126016z2+604814y47100801/1y2z2+189()z4z47230412y6+12;);)§12y4z271008012yQ24+12()'Oz2zs+128y872304y522+6048y4z473360y226+315z8)
92 GQ(BQ, 2) 3\/%11(@4—4132—6;r222+4:zzf;;24)(.1:4+4r1:32—6.1;222—4zz3+z4)
03 GQ(B27 3) 3\/%1/(1272zz7z2)(z2+2zz7z23£1478z2112+212z2+8y478y2z2+z4)
04 GQ(BQ, 4) \/my(z—z)(z+z)(12—4zz+zzi(z2+4zz+zz)(312—14y2+322)
05 Go(Bs,5) 3\/@1/(J:7z)(ac+z)(7x677014y2+21w4z2+112w2y‘;;1401z2y2z2+21az2z4732y6+112y4z2770_1/2z4+7z6)
96 Go(Bs,1) z(1282° —23042%y* —23042° 2> +6048z" y* +120962" y® 2° +6048z 2* —33602°y° — 100802 y* 2° — 10080y 2* —33602% 20 +315y° +1260y° 2° + 1890y 2* +1260y° 26 +3152%)
923, 128
97 Go(Bs,2) 3\/m:n(y4—4ysz—6yzz2+4yzf;—z4)(y4+4y32—6y222—4y23+z4)
08 GQ(B37 3) 3\/%1(1/272yzfzz)(y2+2yzfz§g£8147812y2781222+y4+2y2z2+z4)
99 G9(33,4) \/WI(y—Z)(y+Z)(14z2—3y2—6i22)(y2—4yz+22)(y2+4yz+22)
100 Go(Bs,5) 3V110x(y—2) (y+2) (3200 1120 y> — 1122 22 4 7022 y* + 14027y 2° 47022 2* — Ty —21y* 22 —21y%2* —72%)

64




Table 11 Harmonics for rank 10.

No. multipole expression

vV 390(21‘10 7451:8y2 74518z2+42w6y4+1008w6 _1/2z2+42x6z4+421:4y671260a:4y4z2 71260w4g/2z4+42w4z6 745wzys+1008w2y':‘z2 71260w2y4z4+10081:2y2z6 —45z2 z8+2ymf45y8z2+42y':‘z4+42y4z6745y2z8+2z10)

101 Gio(A4,1) 56
27170(z—y) (z4y) (x—2) (z+2) (y—2) (y+2) (3z* —112%y? — 112222 4-3y* —11y2 2% 4324
102 Gio(4,2) -2 i )
\/420189(22:L'10+45:)78y2—1035:1:822—105:z6y4—630:1:6y222+4935:1:624—105:z4y6+3150m4y4z2—1575:)741/224—4830:ﬂ4z6+45:1:2y8—630:L'2y622—1575:1:21/424-{—1260:1:2y226+990:1:228+22y10—1035y822+4935y6z4—4830y4z6+990y228—44z10)
103 Gio(4,3) - 35052
\/140063(zfy)(z+y)(22187653161/2731516,22+260214y479451'1y2z2+157514z47653121/6794512y4zQ+315012y2247168012z6+22y87315y622+1575y4zd71680y2z6+360z8)
104 Gio(A,4) et
. \/3213210(3.1610—96:1:81/2—39.1:522+22416y4+1344166y222—42:z624+224m4y6—672027431422+336014y2z4—1821426—9612y8+1344:c2y622+3360.1:2y424—2688.1:2y226+135.7:228+3y10—39y822—42sz4—182y4zG+135y228—6210)
105 Glo(A, o) - 33968
\/1071070(17y)(z+y)(9x87165z(iy2723190(’z2725z41/4+3801z4y2z2+40614z4716512y(i+380112y4z2796749:2y2z4+26612z“+9yx7231y5z2+406y4z4+266y2zb757z8)
106  Gio(4,6) 33068
121552y (z—y) (x+y) (22 +y? —1822) (2% —2zy—y? ) (2 + 22y —y>
07 Guo(m1) YT (210" 182) 7200 ") (0 4 20-)
\/2145wy(17y)(w+y)(1’6+3w4y2742w4z2+3w2y47841:2.1,/2z2+1681:2z4+y6—42y4z2+168y2z4—112zc‘)
108  Gio(B1,2) - )
V92378zy (2 —102%y% +5y* ) (52 — 1022y % +y*
109 Gio(B1,3) ( o) )
4290xy :172—3y2 3:1:2—y2 3.’1:4-%—6:1:21/2—96.’1}222-%—3y4—':)61/2z2-l—224z4
00 Guo(By,4) VIR0 (3 ) (set s )
V165wy(72°+282%y% —3362° 22 +420" y* — 10082y 22 +1680" 2! +-282%y® — 100837y * 22+ 336027y 2! —17922% 20+ 7y —336y° 2> +1680y" 2* —1792y% 20+ 3842°)
111 Gyo(B1,5) 5
12155x2(z—z2) (x+2) (22 —18y? +22) (22 =202 —22) (2?4222 — 22
12 Guo(Ba1) YT (a*-185"42)( ) )
\/21451z(zfz)(x+z)(16742z41/2+314z2+168z2y478412y2z2+3z2z47112yﬁ+168y4z2742y2z4+z5’)
113 Glo(B272) 32
V92378zz(x* =102 2% +52%) (52* — 102222 4-2*
114 Gio(B2,3) ( 756 X )
V429022 (22 —322) (322 —22) (32* —9622 42 +622 22 +224y* — 9642 22 +32*
115 Gyo(B2,4) ( X X 256 !
16522(72® —3362%y° +282° 2 41680z y* —1008xy* 2° +422* 2* —17922°y°+33602°y* 2° — 100827y 2" + 2827 20 +384y® — 1792y ° 2% + 1680y * 2* —336y° 20 +72°)
116  Gio(B2,5) 138
12155y z(y—=2) (y+2) (1822 —y? —22) (v2 —2yz—22) (y? +2yz—2°
0T Guo(By1) YO (150" ) ) )
V2T46yz(y—2) (y+2) (1122° 1682 y> — 1682 2° +422%y* + 8422y > 2° +420° 2" —y° —3y* 27 3y 2" —2°)
118  Gio(Bs,2) =
V92378yz(y* —10y° 22 +52*) (5y* 10y 2> +2*)
119  Gyo(Bs,3) 5EG
VA290yz(y%—322) (3y? —22) (22421 — 962242 —96x2 22 +3y* +6y2 22 +32*
120 Guo(Bs,d) (-3%) (o) (¢ )
. w/165yz(384xs—1792x5y2—17921622+16801:4y4+336014y222+1680x4z4—336x2y6—1008z2y422—1008z2y224—3361226+7y8+28y622+42y4z4+28y226+7zs)
121 Glo(Bg,O) 158




Table 12 Harmonics for rank 11.

No. multipole expression

V2431zyz(52° —302°y® —302° 2% +632" y* +632* 2* —3027y® —302° 2+ 5y —30y° 2° +63y* 2* —30y° 26 +52%)

122 G11(4,1) 3
V692835zyz(z—y)(z+y) (:1:2+y2 76z2) (12 72xy7y2) (1‘2+2rzry—y2)
123 G11(4,2) - 7
vV 2309451112(18 76161/2 761622+4214y222 7612y6+4212y422 78412y224+121226+y8 76y522+12y226 7228)
124 Gn1i(4,3) - =
3v1001zyz(z—y)(z+y) (5:E6+15:E4y2 —70z* 22 41522 y* —14022y? 22 +16822 24 +5y° —70y* 22 +168y2 24 —8026)
125 Gu1(4,4) - 5
V3003zyz (52° — 1502y +902° 22 +3363" y* —70a"y? 22 — 1682 2* —15022y° — 7022y * 2% +1402°y? 2" +602° 20 +5y° 490y ° 22 —168y* 2" + 60y 2° —102°)
126 G11(4,5) -— E7)
127 Gu(Bi,1) 2(69321°+34652%y> —115502° 2% +69302° y* — 462002 y? 2° +369602° 2* +6930* y® —693002* y* 2% +110880z*y> 2* —316802* 26434652y — 462002 y® 2°+ 1108802y 2* — 633602y > 2+ 704022 25+ 693y * —11550y° 2> +36960y° 2* —31680y* 2+ 7040y 2° —2562"°)
11 1 - 256
V6928352 (2 +y> —627) (v —4a’y—62y° +4ay” +y* ) (2" +42°y — 627y — 4wy’ +¢*)
128  G11(B1,2) - 556
3v/10012(2° — 220y —y? ) (2*+2zy—y? ) (52°+ 152" y> — 702" 2° +152%y* —1402°y” 2* +1682° 2* +5y° —70y* 2° + 168y 2* —802°)
129 G11(B1,3) - 138
130 G By 4 vV 1939938z(wfy)(w+y)(z474:r3y7141:2y2741:,1/3+y4)(z4+41’3y—141:2y2+4zy3+y4)
11(B1,4) 512
V145862 (z—y) (z+y) (2 —dzy+y?) (2 +4zy+y? ) (152" +302°y* —1602° 2°+15y* —160y° 2° +2242")
131  G11(B1,5) =15
V21452 (z—y)(z+y) (21:1:8+84:1:6y2 —336252241262%y* —1008z*y2 22 +1008x* 2* +8422y% —1008x%y* 224201622y 2 24 — 76822 25 +21y® —336y° 22 +1008y* 2* —768y226+12828)
132 Gy1(Bu,6) 556
133 Giy(Ba, 1) (69320 —115502°y +34652° 2% +369602°y* —462002°y? 22 +69302° 2* —316802y° +1108802" y* 22 —69300z" y* 2* +6930z" 2°+ 704022 y® — 633600y 2>+ 1108802y * 2* — 4620022y 2°+346522 25 — 256y ' *+7040y° 2% — 31680y ° 2* +36960y* 2° —11550y > 2° +6932°)
11(D2, - 256
\/6928353/(.7:2 —6y2+z2 ) (:z4 —4132—61222+4123+z4) (z4+4m3z—61222 —4:nzg+z4)
134 G11(B2,2) - 556
3v1001y(2? —202—2%) (2° +222—27) (52° — 702" y* +152" 22 +1682%y* — 1402y 2 +152° 2" —80y° + 168y 22— 70y>2* +52°)
135 G11(B2,3) — 198
V1939938y(z—2z)(z+2) (x4—4z3z— 142222 —4zz3+z4) (z4+4z3z— 142222 +4123+z4)
136 Gi1(B2,4) - =13
V14586y(z—z)(z+2) (1‘2 74wz+z2) (J:2+4acz+z2) (15;1;4 —16022y?+3022 22 +224y* —160y222+15z4)
137 Gy1(Bs,5) — 215
\/2145y(zfz)(z+z)(2118733616y2+841622+100814y47100814y222+1261424776812y6+201612y4227100812y224+841226+128y87768y622+1008y4z47336y2z5+2128)
138 G11(3276) - 256
130 Guy(Bs, 1) (25620 —70402%y* —70402° 2% +316802°y* +633602°y? 22 +316802°2* —369602 y© — 110880 y* 2* — 1108803y > 2* — 369602 26+ 115502 y® +462002y° 22 46930022 y* 2* +462002” y? 26 +1155022 28 —693y ' — 3465y ° 2% — 6930y ° 2* —6930y* 2° — 3465y 2° —6932"°)
11(B3, 256
6928351(612 —y? 7z2) (y'1 74y3zfﬁy222+4y23+z4) (y4+4y3276y222 74y23+24)
140 G11(Bs,2) 556
3v/1001z (y? —2yz—27) (v +2yz—2 ) (802° —1682* y> 1682 22+ 702 y* +1402%y> 2>+ 702 2* 5y — 15y * 22 — 15y 2* —52°)
141 G11(Bs,3) 98
1939938z (y—2) (y+2) (y4 —4y®z—14y?2? 74yz3+z4) (1/4+4y3z714y2zz+4yz3+z4)
142 G11(Bs,4) =13
V145862 (y—2)(y+2) (y2 —4yz+22) (y2+4y2+22) (22414 —160z%y>%— 1GOz2z2+15y4+30y222+1524)
143 G11(33,5) 512
\/214517(?/*z)(?/+z)(1281’8—7681-0'_4;2—768x6z2+1008;l;4y4+2016z4y2z2+1008w4z4—3361:2y671008x2y42271008x2y2z473361'2zG+21y5+84ysz2+126y4z4+84y2z0+21zﬁ)
144 G11 (Bg, 6) 256




