PG No. 29 T, m3 [ cubic ]

Table 1 Harmonics for rank 0.

No. multipole expression

1 Qo(4y) 1

Table 2 Harmonics for rank 1.

No. multipole expression
2 Qi1(Ty) =
3 Q2(Tw) y
4 Q1,3(Ty) =

Table 3 Harmonics for rank 2.

No. multipole expression

5 Qua(B,) -4 -%+2
6 Qu2(E,) \/g(z*g)(zﬂ/)
7 Q21(T,)  V3yz

8 Qua(Ty) 3z

9 Q23(Ty)  V3ay

Table 4 Harmonics for rank 3.

No. multipole expression

10 Q3(Ay) TBayz
1 Quy(T,,1) Zrmioes)
12 Q32(Tw.1) ,w
13 Quu(T,,1) G2
4 Q31(Tw,2) %
15 Q3,2(Tu,2) 7@
16 Q33(Tu,2) w




Table 5 Harmonics for rank 4.

No. multipole expression
17 Q4(4,) ‘/ﬁ(ﬁ*3“’2y2*3~’l=222+y“73y222+z4)
18 Q4,1(Eg) _ \/ﬁ(z‘l71212y2+6112222+y4+6y22272Z4)
19 Qua(Ey) ﬁ(m—y)(m-%—yi(z?.;.ytﬁzz)
20 Qq1(Ty, 1) w
21 Qu2(Ty,1) 7%
22 Qus(T,, 1) Yo nlty)
23 Q41(7,.2) %
24 Qua(T4,2) *w
25 Qu3(7y.2) _M
Table 6 Harmonics for rank 5.
No.  multipole  expression
26 Qsq(E,) 2mamu(ety)
S
28 @5,1(Tu7 1) z(814,4012y274012z;+15y4+30y2z2+1524)
29 Qs52(Tu,1) y(15z4_409”292+3012;2+8y4—40y2z2+1524)
30 Qs53(Tu,1) Z(15I4+3073292*40w2,;2+15y4—40_1/2z2+8z4)
31 Qs.1(T,2) 3@1(@12*Qyz—;Q)(y2+2y27zz)
32 Qs52(Tw,2) 3‘/@(”2*2“’*;2)(%%2“722)
33 Q53(Tu,2) 3 352(1272134*:2)(12+21y7y2)
34 Q5.1(Ty,3) \/m.’n(y—z)(y-}r)(z,;?_y2_22)
35 Qs52(Tu,3) my(z*zﬂzz@(zzﬂyﬂzﬂ
36 Q53(Tu,3) — mz(z‘y)(z‘zy)(zuy’—zﬁ)




Table 7 Harmonics for rank 6.

No. multipole expression

37 Qs(Ay,
38 Qg(Ay,
39 Qga(

40 Qg2(

41 Qe (Ty
42 Qg2(Ty
43 Qe,3(Ty,
44 Qe (Ty

46 Qg3
47 Qo
48 Qg2
49 Qo3

(
(
(
(
45 Qg2(Ty
(
(
(
(

\/§(2z6—15z4y2715w4z2715x Y +1809:2y2z2710z z +2y —15_1/4z2715y2z4+2z6)

1) - s

)y - v2310(1—3/)(1’+y)(18—2)(06-*-2)(14—2)(%2)

vV 14(11:6715w4z2+15zl:2z4+y6715y4z2+15y2z472z6)

\/@(zfy)(ery)(zél7912y27851222+y475y2z2+524)
3ﬁyz<y—z>(y+z>(mx‘z—z‘z—z?)
S\ﬁzzufz)(z+4;z)(12710y2+22)
4
_ 3VTay(z—y) (ety) (2 +y° —102%)
\/4672yz(y273z2)(;11/27z2)
462z 2 1273622)( zz)

V462zxy 1273y )( 7’y2)

16

V210xz 2t 162y Yy +ZT z +16J —16y z +z )
16

V210zy(z* 4222y — 16222 +y 16y2z2+16z4)
16

(
(
my7(161 1bzy —162° 2> +y* +2y° 2" +2")
(
(!

Table 8 Harmonics for rank 7.

No. multipole expression

50 Qr(Au) mzyz(szd75121/275;2Z2+3y“—5y2z2+3z")

1 Quu(B,) -y (322 +3y°~102?)

52 Qr2(Ew) _ﬁzyz(31472012&/2+1[iz222+3y4+10y2z276z4)

53 Qra(Tu,1) 1(1616_168141"/2_168:174z2+210121/4+420ac2y12622+210:1:224—35116—105y4z2—105y224—3526)
o Qra(fi 1) - y(gszﬁ721014y2+10514Z2+16812y47420121/12622+10512z4—16y6+168y4z2,210y2z4+35z6)
5 Qrs(lu1) - dCimetia _ZIOZ422+10512?44_420902912622+168x2z4+35y6—210y422+168y224—1626)
56 Qr.1(Ty,2) Mw(10z273y273z2)(f6 —2yz—2?) (yP+2y5—5%)

5T Qra(Ty,2) -l ?)(hhden ) (32 1007 457%)

58 Qr3(Tu,2) _ Y8L(a? 22y —y?) (o tzny y?) (32 +3y*—105?)

59 Qry(T.,3) YOttt (s et

60 Qr2(Tu,3) — \/my(m—z)(J:+Z)(123—24J:z+z2)(m2 ot ?)

61 Qrs(Tw,3) mz(z*”)(“”*y)(123*241y+y2)(12+4zy+y2)

62 Qra(Tu4) mm(y_z)(y+z)(4sx4‘8012y322_80m222+15y4+30y222+1524)

63 @7)2(Tu74) _ Va2y(w—z)(a+2) (150" — 802 y32+301 22 448y* —80y222+15:%)

64 75(Tu, 4) @z(z—y)(ﬁy)(1514+3012y;2,801222+15y47801/2‘22“824)




Table 9 Harmonics for rank 8.

No. multipole  expression
\/33(.’1:8—14:1)63/2—14;1:622+35:1:4y4+35:1:4z4—14:1:2y6—14:£2zs+y8—l4y622+35y4z4—14y226+zg)
65 Qs(A4y) 5
286(2® —142°%y® —142°22 42102 y? 22 — 1422y + 21027y 22 42022y > 2" + 2827 20 +¢® — 14y %22 428y 20 —22°)
66 Qs1(Ey 1) -
VB58(z—y) (z+y) (2 +y° —1427) (a® —4zy+y?) (2 +4zy+y?)
67  Qsp2(Ey 1) — o1
V210(2® —622°y +342° 2 +1602" y* —30a" y 2% — 802" 2* —62°y° —302°y* 22 +602°y* 2" +282% 2%+ ®+34y° 2> — 80y  2* 428y %20 —22°)
68 Qs1(E,2) -
3\/70(z—y)(1:+y)(16+314y2—301422+3z2y4—6012y222+80z224+y6—30y422+80y2z4—3226)
69  Qs2(Eg,2) - o1
3VTI5yz(y—2)(y+2) (v —2yz—2>) (y* +2yz—2>)
70 Qs1(7y1) 16
3VT15zz(z—2) (x+2) (2% =222 —22) (2?4222 — 22
71 Qso(Ty,1) - ( 16 X )
3\/715;1:y(:l;—y)(:l:+y)(:172—2:1:y—y2)(:1:2+2:1;y—y2)
72 Q8-3(Tgv 1) 16
3VTTyz(y—2) (y+2) (402* —242%y? 2422 22 4y +2y2 22 422
3 Qsi(T,2) X (0" —240 )
3VTTxz(z—z)(x+2) :z‘l—2412y2+2z222+40y4—24y222+z4
4 Qs2(Ty.2) - ( 16 )
3VTToy(z—y) (o+y) (2t +202y% —2422 22 +y* —24y2 22 44024
B Qes(T2) (207 )
\/858y2(y2—322)(3y2—22)(1412—y2—22)
76 Qs1(Ty,3) =
858wz(1’273z2)(3127z2)(1:2714_1/2+z2)
7 @8-,2(T./Jv 3) - 32
V858zy (22 —3y?) (322 —y?) (22 +y% —1422
8 QT YT )
3\/70yz(32.’l)6—80:l:4y2—80:)}422+30:1:2y4+60:1;2y2z2+30.1:2z4—y6—3y422—3y2z4—26)
79 Q&l (T.llv 4) 32
3v70zz (2% =302ty ? +351 22 +80x%y* —6022y% 22 + 322 21 —32y% 480y 22 —30y2 21 42°
80 Qua(T,4) — 2T - )
3\/701y(z6+3m4y2—30z4zz+312y4—6012y222+801224+y6—3Oy422+80y224—3226)
81 Qs3(Ty,4) - 33




Table 10 Harmonics for rank 9.

No. multipole expression

82 Qo(An1) —YOeuzleoy ety ) ta)u—s)uts)

Y 330:1:3/2(6:1:6 —21:1:4y2 —21z%22 —2l:£2y4+140.’1:2y2z2 —21:)72z4+6y6 —21’!;422 —21y2z4+626)

83 Qo(Au,2) >
V4290zyz(z—y)(z+y) (314711121/27712z2+3y477y222+7z4)

84 Qo,1(Ey) 3

3v'1430zyz ;E6—7m422+7m224+y6—7y422+7y2z4—226
85  Qoa(E,)  2IEw : )

z(lQSzx72304906112723041622+604814y4+1209614y2z2+604814z47336012,1/671008012y4z271008012,1/2,547336012zG+315yx+1260y“z2+1890y4z4+1260y2z6+315z&)
86 Qo1(Twu,1) 128

y(31518 —33602%y2+12602° 2246048z y* — 100802 222 +18902% 2% —230422y° +1209622y* 22 —1008022 3% 24 +126022 26 +128y5 —2304y° 2% +6048y* 2* —3360y226+31528)
87 QQ,Q (Tm 1) 128

z(3151'8+1260x63/2—336016z2+18901‘4y4—100801:4y2z2+6048;l;4z4+12601:2'_116—100801:2y4z2+12096x2g/2z472304x2z6+315y8—3360y6z2+6048y4z4—2304y2z6+128z8)
88 Qg;3(Tu,1) 128

12155z y4 74y3276y222+4yz3+z4 y4+4y3276y22274y23+24

89  Q9,1(Tw,2) ( 128 X )

3V 121551}(.’1}'1 —41!:32—6[E222+4[E23+Z4) (.’IJ4+4.’1732—6.'L'222 —4;1:23+z4)
90 QQ-,?(Tuv 2) 128

3v121562 (2" —4a°y—62%y* +4ay®+y* ) (2! +42°y— 62y —4ay® +y*)
91 QQA,B (T'Lu 2) 128

3V 5005x(y2 —2yz—22) (yz-f—Zyz—z2 ) (8:404—8.1;2y2 —8x222 +y4+2y222+z4)
92 QQ«,I (Tlu 3) 64

35005y (52 —2w2—22 ) (I2+21z7z2 zt 7812y2+2z2z2+8y4 78y2z2+z4)

3V 50052(12 —2zy—y2) (12+21y—y2) (z4+212y2 —812z2+y4—8y222+824)
94 Qo3(Twu,3) 61

v 4290&1’(yfz)(y+z)(14;1;2 —3y?—322 ) (y2 —dyz+2? ) (y2 +4yz+z2)
95 QQJ (Tu7 4) 64

VA290y(z—z) (z+2) (22 —daz+22) (22 +4z2+22) (322 — 14y > +322
96 Qg2(Tu,4) ( ()z)l( X )

V42902 (z—y)(z+y) (:172 —4:1:y+y2) (.’1:2+4:1:y+y2 ) (3:1:2-{—33/2 —1422)

97 Q9,3 (T'zu 4) - 64

3v110x(y—2) (y+2) (3200 —1122"y> — 11207 22 47022y " +1402°y 22 47022 2* —Ty° —21y* 22— 21y 2"~ 72°)
98 QQA,I (T'Lu 5) 64

. 3vT10y(z—2) (z+2) (72° = 702% 4 +210* 22 +11207y* — 1402%y> 22 +212” 24 —32y5 +112y* 22 — 70y 2* +72°)
99 QQ«,Z (Tua ‘)) 64
3V110z(z—y) (z+y) (T2°+212"y* — 702" 22 +212%y* — 1400y 22 +1122° 2" 4 7y° —70y* 22 +112y% 2" —322°)

100 Qg 3(Ty,5) — o7




Table 11 Harmonics for rank 10.

No. multipole expression
101 Qlo(Ag, 1) \/@(21‘1“7451:81/27451'8z2+42w6y4+1008x6112z2+42x6z4+421:4y671260@4_1/42271260354_1/2z4+42w4z6;645a:2y8+1008w2y(32271260w2,1/4z4+10081:2y2z6745w2z8+2yw745ygz2+42ysz4+42y4z6745g/2z8+2z10)
102 Qlo(Ag, 2) _ \/m(zfy)(z+y)(zfz)(z+z)(yfz)(y+z)2(31471112y27111222+3y4711y222+3z4)
103 Qlo,l E,, 1 - m(ZZ:EID+45:l>8y2—1035.1822—105:ﬂ6y4—630;1:6y2z2+4935:n624—105:ﬂ4y6+3150:)¢4y4z2—1575:ﬂ4y224—483O:ﬂ43z569-g;15:1:2ys—63O:n2y622—1575:ﬂ2y4z4+1260:1:2y226+990:1:2zg+22y10—10353/8z2+4935y6z4—4830y426+990y2z8—44210)
104 Quoo(E,, 1 \/m(zfy)(ery)(22187653161/2731516z2+260214y4794514y222+157514z17653123/6794512744224»3150121/2247168012z6+22y873151/622+1575y1z471680y2z6+360z8)

, 9 11984
105 Quoi(E,.2 B m(3110—9618y2—39.7:822+224166y4+134416y222—42zﬁz4+224z4y6—672014y4z2+3360m4y224—182:6426—96:62y8+1344:c2y622+3360.1;2y4z4—2688.1;2y226+135:z228+3y10—39y822—42y624—182y4z6+135y228—6210)

9> 23968
106 szz Eg, 9 \/m(zfy)(aﬂry)(918716‘5161/2723115’z2725z4y4+380114y2z2+40614z471225;228y(’+3801z2y4z27967412y2z)4+266ac2z6+9yx72311/5z2+406y4z4+266y2z5757z8)
107 Qlo?l Tg, 1 \/myz(y—z)(y+z)(18x2—y23—222)(y2—2yz—22)(y2+2yz—z2)
\/mwz(z'fz)(1:+z)(w2718y2+z2)(1‘272wzfz2)(9:2+21'zfz2)
108 Quo0,2(Ty, 1 7
\/Wzy(zfy)@‘#y)(12+y271822)(1272zy7y2)(12+2zy7y2)

109 Qqo0,3(Ty, 1 - 32
110 (@10 (T2 \/Myz(y—z)(y-l—z)(112:1:6—168:ﬁ4y2—168:1:4z2+42:z2y4+84:1:2y2z2+42:1:2z4—y6—3y422—3y2z4—z6)

s g 32
111 Quoa(T,.2 V214632 (x—=2) (v+2) (2° —420" y* + 32" 22 +16827y " —842°y? 22 +32% 2" —112y°+168y" 22 —42y>2" +2°)

22\1gy

32
V2145zy(z—y)(z+y) (z6+3.7:4y2 —42x* 22 4302yt — 8422y 22 116822 24 440 —42¢* 22 £ 168y 2% —1 1226)

(

(Eg,1)
(Ey,2)
(Eg,2)
(Ty, 1)
Ty, 1)
(T, 1)
(T4,2)
(7,,2)

12 Qios(Ty:2) - o

(Ty,3)
(Ty,3)
(T4.3)
(Ty,4)
(T4, 4)
(Ty,4)
(Ty.5)
(T,5)
(Ty,5)

V 92378yz(y4 7101/222+5z4) (Sy4 710y222+z4)
113 Qiop 356

\/mzz(x‘l—1012z2+524)(5z4—10x222+z4)
114 QIOQ T97 3 256
\/Mwy(w‘l710w2,1/2+5y4)(5w4710’£2.7/2+y4)
115 QIOA,ZS Tqv 3 256
116 Ql(] . T 4 \/Wyz(yzfiizz)(?)yzfzr‘) (2241479612y279612z2+3y4+6y222+324)
1Ly 256
117 Qlo‘g Tq74 m:lrz(:n2—322)(3.7}2—22)(3:E4—2$);(z;l:2y2+6:l;222+224y4—96y222+3z4)
118 Quos(T,.4 VA290zy (22 —3y?) (32> —y?) (32" +62°y° —9637 22+ 3y* — 96y 2> +2242")
N gy 256
119 Quou(T,.5 \/ﬁyz(384x8—17921%2—17921%2+16801:4y4+3360.1;4y222+1680x4z4—33?22y6—1008;z2y422—1008;z2y2z4—336.1;2zf’+7y5+28y522+42y4z4+28y226+7zs)
120 sz Tg,5 1651,2(718733615’112+28906z2+16807:4y47100814y2z2+4214z47179212yf’+132386012y4z27100812y2z4+2812z6+384y8717923/6z2+1680y4z47336y2z6+7z8)
121 V165zy 72542820y —3362° 2% +422% y* 10082y 2° +1680a" 2* +2827y% — 100827 y* 22 433602y 2* — 17922 26+ 7y® —3361° 2" + 1680y 2* — 1792y 26 +3842%)
Q10,3(Ty, 5 158




Table 12 Harmonics for rank 11.

No. multipole expression
199 Qi1 (Ay) V2431zyz(52° —302°y” —302° 2% +632" y* +632" 2* —3027y° —302° 2+ 5y° —30y° 2° +63y* 21 —30y° 26 +52%)
11 u 8
692835zyz(z—y)(x+y) (1‘2+y2 —622 ) (1,2 72wy7yz) (z2+21'yfy2)
123 Quii(Ey,1) — 32
V230945zy 2 (zs 76163/2 761622+4214y222 7612y6+4212y422 784zzy224+121226+y8 76y622+12y226 7228)
124 Qu2(By,1) - 35
125 Q (E 2) 3v1001zyz(a —y)(:L'+y)(5:z6+l5:z4y2—70:1>4z2+15.’1:2y4—140:ﬂ2y222+168:l>2z4+5y6—7Oy422+168y224—8026)
11,1 (L, - 32
126 Qui10(Ew,2) V/3008wyz(52° —1502°y°+902° 22 43362 y* —703"y? 22— 1683" 2" — 15022y — 7022y " 2% +1402°y? 2" +602° 2°+5y°4+90y° 22 —168y* 2" +60y*2° ~102°)
11,2 (Lo - 32
127 Quya(To, 1) (25620 —70402%y* —70402° 2% +316802°y* +633602°y? 22 +316802°2* —369602y© — 110880 y* 2° — 1108802y > 2* — 369602 26+ 115502 y® +4620022y° 22 4693002 y* 2* +462002° y? 26 + 1155022 25 —693y ' —3465y° 2% — 6930y ° 2* —6930y* 2° — 3465y 2° —6932"")
11,1\L w> 256
128 Q (T 1) y(693zl()7115509081/2+3465z8z2+36960z“y4746200906y2zz+6930:vf’z4731680x4y6+11088014y4z27693009:4,1/2z4+693014zf’+704012y876336012yf’z2+11088012y4z474620012y2z6+3465z2z87256y1"+7040ysz2731680y(iz4+36960y4z6711550y2z8+693z1")
11,2(Lu, - 256
129 Q (T 1) z(693110+346518y2—115501822+6930x6y4—4620016y222+369601624+693014y6—69300x4y422+11088014y224—31680x4z6+346512y8—4620012y622+11088012y4z4—6336012y226+70401228+693y10—11550ygz2+36960y6z4—31680y426+7040y225—256210)
11,3(Lws - 256
vV 692835w(6w2 —y? 7z2) (y4 —4;/32763/2224,4?”34%4) (y4+4_1/3zfﬁ_1/2z2 74yz3+z4)
130 Qu1,1(7w,2) 256
vV 6928351/(12 76y2 +22 ) (147413zfﬁ“»12z2 +4zza+24) (z4+4z327612z2 74123#»24)
131 Quo(Tw,2) - 256
Y 6928352(:1:2+y2 —622) (:1:4 —4.'1:3y—6:1:2y2+4:1:y3+y4) (:l:4+4:1:3y—6.7;2y2 —4:1;y3+y4)
132 Qll,S(TuaZ) - 256
133 Qu1a(Th,3) 3v1001x(y? —2yz—2>) (y>+2yz—2*) (8020 —1682"y> — 1683 22+ 7022y " + 14027y 22 + 7022 2" —5y° —15y* 22— 15y 2" —52°)
11,1 (L us 128
3v1001y (2% —202—27 ) (2% +222—27) (525 —702*y* +152% 22 41682 y* — 14027y > 2%+ 152% 2* —80y O +168y* 2> — 70y 2" +52°)
134 QII,Z(T‘U,N?’) - 128
3V 1001z(w2 —2zy—y? ) (zz+29:yfy2) (5164»1514,1/2 7707:4z2+1512y4714Om2y2z2+1689:2z4+5y677Oy4z2+168y2z4780z6)
135 Qui3(Tu,3) - 128
V1939938z(y—=z) (y+2) (7,/4 —4yPz—14y322 —4yz3+z4) (y4+4y32— 14y222+4y23+z4)
136 Qu1,1(Tu,4) 513
V1939938y(z—2z)(z+z) (w4741:3zf 142222 74wz3+z4) (174+41732* 14z2z2+4z’z3+z4)
137 Q11,2(Tu74) - 512
V19399382 (z—y)(z+y) (14 —da3y—142%y® —dxy> +y* ) (14+413y71412y2+4zy3+y4)
138 Qu1,3(Tw,4) 512
V145862 (y—=2)(y+=2) (y2 —4yz+22) (y2+4y2+22) (224:1:4 —160z%y?— 160:1:2z2+15y4+30y222+15z4)
139 Qll,l(TuaS) 512
V14586y (v —2) (w+2) (2 —4wz+22) (22 +4z2+2) (152" —16027y° +302° 22 +224y" —160y> 2> +152")
140 Qu2(Tu,5) - 512
V14586z(z—y)(z+y) (:z2 —day4y? ) (12 +azy+y? )(15z4+3012y2 —16022224+15y* —160y> 2> +22424)
141 Qu1,3(Ty,5) 512
142 Q (T 6) \/2145z(y72)(y+z)(12818—768161/2—76816z2+100814y4+2016z4y2z2+1008z4z4—3369021/67100812y4z27100812y2z47336I2z6+21yx+84y6z2+126y4z4+84y2zf’+21zx)
11,1 (L u, 256
43 Q (T 6) x/2145y(x—z)(z+z)(2118—336z6y2+841622+1008z4y4—100814y222+126x4z4—76812y6+201612y422—100812y224+841226+128y8—768y622+1008y4z4—336y225+2128)
11,2(L ;s - 256
144 T \/21452(1'73/)(1‘+y)(21w8+84w6y273361'C‘z2+126w4y471008z4y2z2+1008x4z4+841:2y671008z21j4z2+20161‘2y2z477681z2z6+21y87336y6z2+1008y4z47768,1/2z6+12828)
Q11,3(Tw, 6) 256




