PG No. 36 Dsq(1)

3m  (-31m setting)

Table 1 Harmonics for rank 0.

No. multipole expression

1 Qo(Ayy) 1

Table 2 Harmonics for rank 1.

No. multipole
2 Q1(A2,) =
3 Qia1(By) =
4 Qua(By) oy

expression

Table 3 Harmonics for rank 2.

No. multipole  expression
5 Qu(Ary) —Z L 422
6 Q?J (Eg7 1) \/31/2
7 Qo2(Ey 1) —V3zz
8  Qu1(E.2) V3ay
9 Qua(E,2) Yoty

Table 4 Harmonics for rank 3.

No. multipole  expression
\/ﬁ? 322 —y?
10 Q) ()
11 Qs(Asu,1) _w
V10z(x% -3y
12 Qu(Ay,,2) Lol
21,2 4,2
13 Q31(Eu,1) _M
2240?42
14 Q32(Ey,1) _M
15 @3,1(Eu72) - 15z(z;y)(z+y)
16 Qs32(Ey,2) V1dzyz

[ trigonal |



Table 5 Harmonics for rank 4.

No. multipole expression
17 QuAy,1) 324 # — 32222 + % — 39222 4 24
18 Qu(41y,2) w
19 Q4(Azg) w
20 Qui(E,1) - Vwllioit)

91 Qua(E,,1) Yorlelraioit)

22 Qui(E,2) —Y3mul ity
23 Qup2(E,,2) ‘/%(IQ*sz*y;)(12+zzy,yz)

2 Qui(E,3) -Vl
% QualE,3) - umnrnley=o)

Table 6 Harmonics for rank 5.
No.  multipole  expression
26 Qs(Ary) _ \/%y(;;zz,yzl)(i(zzwhsﬁ)
27 Qs(Aay, 1) Z(l5m4+30m2y2—40372;2+15y4_40y222+824)
28 Qs(A2,2) - mz(zhsyi)ﬁ(zﬁyts/)
29 Qs,1(Ey,1) 3\/ﬁ1(14_116012y2+5y4)
30 Qs2(Ey.,1) — 3‘/ﬁy(5141610x2y2+y4)
31 Qs51(Ey,2) \/ﬁz(z“+212y2712z82Z2+y4712y2Z2+824)
32 Qs52(Ey,2) \/ﬁy(a,4+2w2y2712a;8222+y4712y222+8z4)
33 Qsa(By,3) - 35z(mz72“’7:2)(ﬂszrZanﬂf)
34 Q52(Lu,3) ,w
35 Qs1(Eu,4) mdzfy)mty)(zqyz,?zz)
36 Qsa(E,,4) —VOmwEleiioe)




Table 7 Harmonics for rank 6.

No.  multipole expression
BT QoAig 1) S - g e Bwal g Benle dsee SE e Lo o0
3B Q(dyy,2) LREEE ) i)
39 Q6(A1g,3) - mzz(‘/’g’3’121)6(3””2%9278:42)
40 QG(Azg, 1) mzy(127f§2)(3127y2)
41 Qg(Azg,2) — ‘/myz(?’ﬁ—7421)6(3124-31/2—822)
42 Qe1(Ey 1) 3\/myz(5141g1012y2+y4)
43 QG,Z(E97 1) 2 15412(14;(31012y2+5y4)
44 Qp1(Ey,2) \/ﬁyz(5z4+1075292*20§2z2+5y4f20y2z2+8z4)
45 Qo2(Eg:2) -~ mzz(szélﬂozzyhmfzg+Sy4—20y222+824)
46 Qg,1(Ey,3) 3‘ﬁ"’y<”*y)(“’+4y)(a=2+y2—10z2)
47 QG,Q(EQ, 3) _ 3\ﬁ(zz+y2710z2)(zzlfezzy,yz)(z%rzzyiy?)
48 Qe,1(Ey,4) mmy(m%h%ﬁ‘16f222+y4—16y222+1624)
49 Qs2(Ey,4) m(szz“’)(14”121/1;1612z2+y“—16y2z2+16z4)
Table 8 Harmonics for rank 7.
No.  multipole  expression
50 Qr(Ar,1) Ll )y
51 Qr(Ar,2) \/ﬁy('&'L'Q*yQ)(3x4+612y2;260;1;2z2+3y4760y2Z2+80z4)
52 Qr(Aze,1) — Z(SSIGHOSI%Q72101422“051294*4201292122“681224%51/67210y4zz+168y224,1626)
53 Qr(A24,2) ‘/mz(f—w(ﬁry)(123—2)4-’1>y+y2)(:z:2+4.1:y+y2)10
54 Q7(Asy,3 VLo (2~ 3y?) (33° +62%y? — 602227 + 3y —60y% 22 +802*)
55 Qz(l (Ey 1)) 4291(9”6—21143@;2+3512y4i27y6)
56 Qro(Eu,1) \/@y(?z“fs&si;zwlﬁytys)
57 Qra(Eu,2) - 2311(1%92712‘2;2)(14*1012y2+594)
58 Qr2(Eu,2) \/ﬁy(whytmz;) (52" —102°y>+4*)
59  Qr1(Eu.,3) — \ﬁz(szs+1sz4y2,1201422+1512y4724oz212222+2401224+5y67120y422+240y22476426)
60  Qra2(Eu,3) - VTy(528+1521y? ~ 12020 22 + 1502y — 24002y 22 424022 2% + 5y° —120y* 22 +240y% 2% —642°)
61 QT:IEEM 43 \/ﬁz(ztzzy*y?)(Iztzzy,yz)(312+3y2j§Z2)
62 Qr2(Eu.4) ‘/ﬁ”’z(z—y)(z+j)(3x2 +3y%-102?)
63 7 1(Ewu, 5 _ VA2z(z—y)(z+y) (152" +300%y” —802° 2>+ 15y* —80y° 2° +482*)
64 27;2 EEu: 5; mzyz(lszdﬂozzf*Sofzzziif780y222+48z4)

16




Table 9 Harmonics for rank 8.

No.  multipole  expression

65  Qs(Aig,1) g+ Bzt _ st 4 W6y Wbwy's | 1057t 4 B007  Mbeye y M0Sw s 1qq2,6 4 BN U 10T 2,0 4 o8
66 Qs(Aiy,2) — M(zfy)(”y)(z%ry?’l‘*zz)(19*4zy+y2)(zz+4zy+y2)

67  Qg(Aig,3) ‘/m“(ffz—ﬁwf)(Sm“+Gx2y:2—20m222+3y4_20y222+1624)

68  Qs(Agy,1) - ‘/@w(zz*l‘yz)(3§Z*y2)(wz+y2—14z2)

69 Qs(Az,2) \/Wyz(sﬁ_yz)(3x4+6z2y:2_201222+3y4_20y222+1624)

70 Qs1(Ey,1) Sm-’”(“ﬁ*35;24y2+21x2y44/°)

71 Qsa(Ey,1) 3 71512(15—21242y2+35z2y477y5)

72 Q&l (Eg, 2) — 3\/Wyz(:lr2+y2—43z:)(5;,;4_10:,,2y2+y4)

73 QS,Z(EQ,Q) _3m12(12+y274;22)(1'1—1012y2+5y4)

4 Qsa(Eg,3) — 3yz(3516+105z4y2_280z4z2+10512y4_560123’!/2222+33612z4+35y6—280y422+336y224_6426)
75 Qsa(E,3) sz(35z“+105z4y272807;4z2+10512y475601231}22z2+336xzz4+35y67280114z2+336yzz4764zﬁ)
76 QS,I(Eg, 4) 3\/mzy(z—y)(f-%—y)(xjg%y—f)(x?-%—hy_y?)

77 ngg(Eg, 4) SW(ZA*4®31/f612y2+4wy341r;/;)(:1:4+4a:3y76z2y2,4wy3+y4)

78 Qsi(E,5) - 3ﬁzy(z—y)(z+y)(zuzﬁﬁ,mzazqw724y222+40z4)

79 Qsa2(Ey,5) Sﬁ(f;,-?_zz:y—y?)(:;:2+2:I:y—y2)(:,;;2_2:”2”2_24.,,,2z2+y4_24y2z2+4024)

80 QS,I (Eg7 6) _ 3mzy(16+314y2730z4z2+312y476011§222+8012z4+y6730y1z2 +80y2z/173226)

81  Qsa(E,6) - 3m(m—y)(713+y)(71:6+3304y2_30712422+3.1;2y4_Gioiz2y222+80;[2z4+y6_30y422+80y2z4_3226)




Table 10 Harmonics for rank 9.

No. multipole  expression

vV 429Ozyz(av2 73‘7;2) (312 7y2) (312+3y2 — 1422)
82  Qo(A1,1) - )
vV 243102}(3.’1:2 —y2) (3.!6 —27:1/:4yZ-f—33:l>2y4 —yG)
83 QQ Ahu 2 256
V2310y (32> —y?) (2°+32"y> — 362" 2%+ 32y — 7202y 2> +12020° 2" +4° — 36y 22 +120y% 2" —642°)
- 128

84 Qo
z(315acs+1260.1:6y2—3360z622+1890z4y4—1008006431222+60481424+126012y6—100801231422+12096.1:2y2z‘1—23041226+315y8—3360y622+6048y4z4—2304y226+12825)

V4290z(z—y)(z+y) (z2 —dxy+y? ) (12+4zy+y2) (312 +3y° 714z2)

( )
( )
( )
85 Qo(Azu,1) S
( )
( )
( )

86 QQ A?ua 2 - 64
V243102 (2% —3y?) (2% —332* y? +2722y* —34°
ST Qo(Asu,3 G [ G )
\/23101:(J:2 73,1/2) (1:6+3w4_1/2 7361'4z2+3:z'2y4 77222y2z2+120w2z4+ys *36y4z2+120,1/2z4 764z6)
88 QQ A2u7 4 - 128
31430 (2% +y% —1622) (2 —212%y2 +352%y* — 79
89  Qoi(Eu,1) — ( )g{)b )
3V 1430y(:1:2+y2 - 1622) (7:1:6 —35:1:4’512-{-21:1:23/4 —ys)
90 Qo2(Ey,1) - 256
3v286x(z? —1022y? +5y* ) (2?4222 y? —282% 2% fy* —28y2 2% 4562
91 Qo1(F.2) ( S )
3v/286y(52* —1022y? +y* ) (z* +222y% — 2822 22 +y* —28y2 22 +562*
92 Qp2(FEu,2) - ( X 128 )
3\/31(718+2816y27280zﬁz2+4214y47840904y2z2+112014z4+2812yf’7840z21/4z2+224012y2z4789612z6+7y&7280316z2+1120y4z47896y2z“+128z8)
93 Q‘J,I(Eu73) 128
3v/5y (728 +2825y> —2802° 27 +422" y* —8402% y? 22 411202 2* 42827 % —8402%y* 2 422402y 2* —8962° 26 +7y® —280y° 2° + 1120y 2* —896y° 26 +1282%)
94 Qo2(Ey,3) 58
95 E 4 3 12155z(z474:r3y76x2y2+41'yg+y4)(w4+41’3y761:2y2741:ys+y4)
Q9,1 (By,4) — 18
3v12155zyz(z—y) (z4y) (22 —2zy—y? ) (2% 422y —y?
96 Qo2(Ey,4) (16 I )
3V 50052(.’172 —2z —y2 ) (:172 +2:L'y—y2) (:1:4+2:1:2y2 —8;1:222-#3/'1 —8y222+824)
97 QQ,l(Eu>5) - 64
3v5005zyz(z—y)(z+y) (¢t +222y? —8a2 22 4yt —8y222 4824
98 Qo2(Fy,5) - ( 6 )
3V110z(z—y) (z+y) (720 +212*y> 700 22 +2127y* —1402°y> 22 +11207 24 +7y° —70y* 22 + 112y 2* —322°)
99 QQ«,I (E'm 6) 64
3V 11()zyz(7z“+21z4:l/2 77014z2+2112y4 —14022y? 2% $11222 24 4+ 7y° 7701/4z2+112y2z4 732z6)
100 Qg 2(Ey,6) — 35




Table 11 Harmonics for rank 10.

No. multipole  expression
_ 6321°  31528y2 15752822 315z%y* 15752%y%2% 5252924 315z%y° 4725z%y* 2% 15752%y%2? 31522% 3152248 15752%y%22  15752%y%2* | 3152%y%2% 452228 63y'° 1575y%2% 525402 315y%2%  45y228 10
101 Q1o(Asg, 1) 256 256 T 128 128 T 32 8 128 T 64 3 + 5 %6 T 32 8 + 2 2 256 128 += 7 T2
102 Q (A 2) \/4290(173;)(z+y)(1274zy+y2)(12+4zy+y2)(314+612y27961222+3y4796y222+22424)
10{A1g, 512
V461890x 2 .’1:2—33/2 :1:6—33:1:4y2+27:1;2y4—3y6
103 @10(A19,3) ( )(256 )
104 Quo(Ay,4) VA290zz (2% —3y) (724212 y? — 842 22 +210%y* — 16827y > 2° +1682% 2" +7y° —84y " 22 +168y” 2 —642°)
10{A1g, - 128
V4290xy mz—Syz 3.1:2—312 3.'1:4+6.1:2y2—96:z222+3y4—96y222+224z4
105 Quo(Azg, 1) ( X X 256 )
V4618902 (322 —y?) (32° —2721y2 +3322y* —y°
106 Qio(Azg,2) ( )(256 )
107 Quo(Asy, 3) VA290y (3 —y? ) (720 4212y —84a 27 +212%y* 1682y 2° +1682° 24 +7y° —84y* 2° +168y° 2" —642° )
10{A2g, - 198
V72930y2(32%+3y%—1622) (72° —352%y2 +2122y* —y©
108 Quoa(Ey, 1) — ( 2)5(6 )
V72930z2(32% +3y% —1622) (2% —212*y? +3522y* —7y°
109 Quo,2(Eg,1) ( 2)5(6 )
V858yz 5:114—10.’1:2y2+y4 15:)}4-%—30.1}21,12—140:1/:2224—153,14—14()yQZ2-I-168z"/l
110 Quo,1(Ey,2) ( X 98 )
858x2(x —102%y>+5y" ) (152" +302%y* — 14022 2>+ 15y —140y> 2> +1682")
111 Qio02(Ey,2) - - - -
, 9> 128
12 Q (E 3) \/55yz(6318+252z6y2—84016224-378143/4—252014y222+201614z4+252.1;2y6—2520m2y422+403212y2z4—115212z6+63y5—840y622+2016y4z4—1152y226+12825)
10,1 (L, 128
113 Q (E 3) 551z(6318+252x6y278401522+3789@4y47252014y2z2+2016z4z4+25212y6—2520z2y4z2+403212y2z4711529:2z6+63yx7840y5322+2016y4z4—1152y2z6+128z&)
10,2\&g> - 128
V92378zy (2 —1022y? +5y*) (524 —1022y% +y*
114 Quoa(Ey,4) - ( 256 X )
115 QIO Q(E 4) V92378(z—y)(z+y) (1'4 *47;31/714w23/274xy3+y4)(1:4«#47;3_1/714w2y2+41:y3+y4)
) 9> 512
V12155zy(z—y)(z+y zz+yzfl&z2 12721y7y2 12+21y7y2
116 Quo1(Ey,5) — et 32 X X )
117 @ (E 5) 12155(:1:2+y2—1822) (:1:4—4:1:33/—6:1:2y2+4:1:y3+y4) (.’I:4+4.’I:3y—6:l;2y2—4.7;y3+y4)
10,2 gs - 256
118 Quo1(E,,6) V2145zy(z—y) (v+y) (a2 432"y — 422" 2%+ 32y ' —8422y? 22 +1682 2" +y° — 42" 22 +168y% 2" —1122°)
, 9 32
119 @10 2(E 6) - \/2145(m2—2zy—y2)(:z2+2.7;y—y2)(:nG+3z4y2—421422+312y4—84.1:2y222+168:z224+y6—42y422+168y224—11226)
) g 128
120 Quo1(E,,7) V165zy(72°+282%y° —3362° 2% +422" y* —1008x* y? 2% +1680a" 2" +282%y° — 10082 y* 22 +33602°y° 2* — 1792226+ 7y® —336y° 2° +1680y* 2* — 1792y 20 +3842°)
10,1 Ly, 128
121 BT \/165(z—y)(z+y)(718+2816y2—3361622+421:4y4—1008z4y222+168014z4+28x2y6—100812y422+3360x2y2z4—1792@226+7yg—336y622+1680y4z4—1792y226+38428)
QIO,Z( 9> ) 256




Table 12 Harmonics for rank 11.

No. multipole expression
V14586zyz (2 —3y”) (32 —y? ) (152" +302%y> —1602° 2 +15y* —160y° 2> +2242*)
122 Qui(Arw, 1) 356
V46189y 31:2—_1/2 a:2+y2720z2 391:67271'4'_1124»33@2y‘lfy6
123 Qu(Aw,2) - ( X 512)( )
124 Qu1(A1e,3) V/30030y (32 —y? ) (2°+42°y> —562° 2" +62"y* 1682y 2° +336" 2" +427y® — 1682y 2° 4672207y 21 —4482% 20 +1® —56y° 2 +336y" 2* —448y> 20 +1282°)
11{( A1y, 512
125 Qu1(Asu, 1) 2(69321°+34652°y> —115502° 2469302 y* — 46200y 22 +369602° 2* +69302 y° —69300z* y* 22 +110880z* y* 2* 316802 254346527y —4620027y° 2%+ 1108802y * 2* — 6336022y > 2+ 704022 25 +693y* —11550y° 22 +36960y° 2* —31680y* 26+ 7040y > 2° - 2562)
11{A24, - 256
V145862(z—y) (w+y) (2° —4zy+y?® ) (¢® +4ay+y?) (152" +302%y° — 16002 22+ 15y —160y> 2> +2242")
126 Q11(A2,2) 512
46189z 12—3312 12+y2—2022 16—33.1:4y2+27:102y4—3y6
127 Qui(Ag,3) —YA0e(et=30) (et 202 )
128 Qi1 (Asw,4) V/30080z (2% —3y°) (2% +42°y> —562°2° + 62 y* — 1680y 2% +3362" 2 +42°y° — 1682y 22 +6720%y> 2" —4482° 2% +4° —56y° 2> + 336y 2* —448y> 20 +1282°)
11 2us 512
V881792 (210 —5528y? +3302°y* —46224 9y +16522y% — 1191
129 Qu11(E1) ( ik )
88179y (1120 —16528y%+4622°y* —3302*y® +5522y% —y'°
130 Qui2(EBu,1) — ( 512 )
V364652 (2% —212%y? 43522 y* — 7y ) (2?4222 y? —3622 2% +y* —36y2 2249621
131 QualBu2) ( ) )
V36465y 7:1:6—35:1:4y2+21:1:2y4—y6 .’1:4+2:1:2y2—36:1:222+y4—36y2z2+96z4
132 Qu12(Ey,2) ( )(512 )
133 Qu11(Ew,3) 3v143z(* —1022y>+5y") (50°+ 152" y> — 2402 22 +152%y* — 48027y 22 +11202% 2" +5y° — 240y 22 +1120y 2* —8962°)
11,1 (Lus - 512
134 Quia(Ew3) 3v143y(52* — 1022y +y*) (525 +152%y> —2402* 22+ 152 y* — 48027y > 2%+ 11202 2* +5y° —240y* 2+ 1120y > 2* —8962° )
11,2 (L 512
135 Q (E 4) \/661(2111“+10518y2712609@8z2+21016y47504090(’7/2z2+840016z4+210z4y(577560x4y4z2+2520014y2z47134409:4z6+105z2yx75040x2ysz2+2520012y4z472688012y2z6+5760z2z8+21y1“71260y&z2+8400y6z4713440y4z6+57601/2z87512z“))
11,1 (L - 512
136 Q (E 4) \/66y(21x10+10518y2—12601822+21016y4—504016y222+84001624+210:c4y6—7560x4y422+2520014y224—13440x426+105:52y8—5040x2y6z2+2520012y4z4—26880z2y226+57601228+21y1D—1260y822+8400y524—13440y426+5760y228—5122]0)
11,2 (Lus - 512
\/1939938z(w*y)(w+y)(a:4741:3y714z2yz747;y3+y4)(1‘4«)»4:1:3'_1/7147;2_1/2+41_1/3+y4)
137 @11,1(E1m5) - 512
V1939938 yz(z* —1022y% +5y*) (52t — 1022y +9*
138 QualBud) - (et toety e ) )
\/692835z(:1:2+y2—6z2)(:1:4—4:E3y—6;1:2y2+4:1:y3+y4)(:l:4+4:1;3y—6:1:2y2—4.’I:y3+y4)
139 Qll,l(Eua6) 256
V692835xyz(z—y) (z+y) (22 +y? —622) (22 —2zy—y? ) (2? 422y —y*
140 Qui2(FBy,6) — ( 32 X X )
141 Q (E 7) 3\/10012(;r2—2acy—y2)(.7;2+21y—y2)(5:@6+15z4y2—701:422+15:z2y4—140z2y222+1681224+5y6—70y4z2+168y224—8026)
11,1 Uy 128
142 Qu12(Eu,7) 3V1001zyz(z—y)(v+y) (52°+152"y> — 702" 22 +152°y* —1402°y? 2° +1682° 2" +5y° —70y* 2 +168y>2* —802°)
11,2 (L 32
143 Q (E 8) \/2145z(z—y)(z+y)(21x8+84x6y2—3361622+126x4y4—100814y222+1008x4z4+8412y5—1008x2y422+201612y224—7681226+21y8—336y522+1008y4z4—768y226+12828)
11,1 (Lu;s - 256
144 B \/2145xyz(21a:8+84a:6y273361'6z2+1261:4y471008@4_1/2zz+10081:4z4+84;l;2y6710081:2y4z2+2016w2y2z47768:r2z6+21_1/87336y6z2+1008y4z47768y2z6+128z8)
Q11,2(Ey,8) 128




