PG No. 25 Cg  6mm | hexagonal |

Table 1 Harmonics for rank 0.

No. multipole expression

1 Go(A42) 1

Table 2 Harmonics for rank 1.

No. multipole expression

2 G1 (Ag) z
3 Gl,l (El) -y
4 GLQ(El) x

Table 3 Harmonics for rank 2.

No. multipole expression

5 Ga(dy) —L — 42
6  Goi(E1) 3yz

7 Go,2(EY) —V3xz

8  Goi(Ey) +3zy

9 Gaoo(BEs) ﬁ(rfg)(mﬂl)

Table 4 Harmonics for rank 3.

No. multipole expression

2(312+3y2 72z2)

10 Gs(dy) — >
\/ﬁz(:cz—syz)

11 Gy(B) -

P oGmy  TOE)

13 Gz (Er) w
14 Gag(By) )
15 Gs1(FE2) V1bzyz

16 Gsa(Eo) w




Table 5 Harmonics for rank 4.

No. multipole expression
17 G4(A2) % + # — 32222 + % —3y?2t 4+ 24
18 Gumy YD)
\/%72 3z2—y?
19 G4(Bo) %
20 G4 (E) \/Eyz(3z2+3y27422)
1(B1 -
V1022 (3% 43y — 42>
9 Gup(E) YVOmleleioas)
29 Gy 1(E2 1) _ \/RTH(I;ZI)(IJ#/)
V35 (22 —2zy—y? 24 ogy—yy?
2B Guo(Ep1) YRE2v)(ehr2m—y’)
VBay(a®+y*—62°
24 Gy1(F2,2) o e 2y =)
\/5 . + 2+ 276 2
% Gua(Bp2) YL yi(z y?—622)
Table 6 Harmonics for rank 5.
No. multipole expression
2(152* +302%y? —4022 2% +15y* —40y? 2% 4824
2% Gs(dy) : )
\/%:c 102—31;2 12+y2—822
27 Gs(B1) - ( 1)6( )
V70y (322 —y?) (2% 4y —822
28 GS(BZ) - ( 1)6( )
3v/14y (52 —1022y% +y*
20 Gs.(Ei 1) (5] )
3v1x(a* — 1022y +5y*
30 G5,2(E17 1) z(x 169: Y oY )
31 G (E 2) \/ﬁy(zd+212y27121222+y4712y222+8z4)
5,1 (L1, - 8
V16 (a* +22%y? —122% 2% +y* —12y% 2% 4 82*
39 G5)2(E172) 1(1 x y 18z Y Yz z )
33 G(By1) Mty
3v35z (22 —22y—y?) (z®+22y—y?
34 Gya(Es,l) ( ) )
V105zyz(x?+y?—222
35 Gs1(FE2,2) —%
V105z(z—y) (z+y) (a®+y° —22°
36 Gsa(Es2) — z(z—y)(x 4y)(r y?—227)




Table 7 Harmonics for rank 6.

No. multipole expression
37 Ge(A1) \/467211,(127552)(39027'”2)
38 Go(dg,1) —3p 1oty ases?  Lwdt SRl doele sl Swpe s o0
39 Gg(42,2) @(177y>(“’+y)(“’2;‘;wwrf) (2% +4zy+y?)
40 Go(B1) - 210“(12731/21)6(312+3y278z2)
41 Ge(By) _ \/myz(s.ﬁ_y21)6(3.,,z+3y2_822)
42 Geq1(Er,1) 3myz(51“1;1012y2+y4)
43 Gga(Ey,1) 3mz2(x4;610z2y2+5y4)
4 Ge(E1,2) \/ﬁyz(5ac4+10x2yz720;2z2+5y47201]2z2+sz4)
45 Gepa(E1,2) — mzz(szA+1012y2720§222+5y"720y222+8z")
46 Ge1(E2,1) Sﬁ”(“’*w(f”+f)(rr2+y271oz2)
47 ((~;';(312(E‘27 1) _3\ﬁ(z2+y2710z2)(IQ;GQIy,yQ)(12+21y7y2)
48  Gg,1(En,2) \/mflfy(m“-%—hzyz—16Z;6222+y4_16y222+1624)
49 G 2(FE2,2) M(zfy)(awry)(z4+212y2;161222+y4716y2z2+16z4)
Table 8 Harmonics for rank 7.
No. multipole expression
50 Gr(A4y) \/mzyz(zzing)(3127y2)
51 Gr(42,1) - Z(35~’L‘G+105w4y2—2101:4z2+1051'2y474201:2y12ﬁz2+16811:2z4+35y6,210y4z2+168y2z471626)
52 Gr(dy2) (YROREWEy) (123;4$y+yz)($2+4zy+y2)
53 G7(Bl) \/ﬁm(-’ﬁ_?,y?)(3m4+612y2;2601222+3y4_60y222+8024)
54 G7(Bz) \/ﬁy(312*112)(3I4+612y2;26012z2+3y4750y2zz+80z4)
55 Gr1(E1,1) 7‘/@y(hﬁ—35®34292+2112y4—y6)
56 Gra2(E1,1) 42%(006721“”43?/22”5121/4—71/6)
57 (G1771(E17 ) _ ‘/my(zer?f*lQZ;z) (514—1012y2+y4)
58  Gr2(E1,2) f\/ﬁw(ﬁ”tmz;)(w4710:c2y2+5y4)
59  Gr1(E1,3) ﬁy(515+15:p4y271201422+1512y4,2401222222+240z224+5y67120y422+240y22476426)
V7 (500 +1500y? —1200% 22+ 1502y* 24007y 2242400224 4545 — 120y 224240y ? 24 —642°)
60 Gro(E1,3) — -
61 Gr1(FEs,1) ‘/mzyz(z’y)(”il)(312+3y271022)
62 G772(E2’ ) 7\/ﬁz(gﬁ_21y—y2)(gﬂ_izry_yz)(312+3y2_1022)
63 G7,1(E2, ) mwyz(15$4+30w27/2*8012222+15y4—80y2z2+4824)
64 Gra2(E2,2) \/Ez(zfy)(a#y)(1514+30129322,801222+15y4780y222+4824)




Table 9 Harmonics for rank 8.

No. multipole expression

65 Go(d) Yo )T 1)

66 Gs(Az,1) 282+ 35§;y2 — et | 105&’:?/4 - 105“11/222 + lose®s? | 35§;y6 _ 105.rzy422 " 105.10;1/224 a6 4 % B % N % L4y 48

67  Gg(42,2) — \/ﬁ(‘t_y)(m‘*'y)(l'z‘#?f—1421)(12—4.1:y+y2)(:132+4zy+y2)

68 Gg(Bl) mzz(zzf‘&zﬂ)(3z4+6z2y;2,20zzzz+3y4720y222+wz4)

69 GS(B2) \/Wyz(gﬁ_yz)(3z4+612y;2_201222+3y4_20y222+1624)

70 GS,l(El-, 1) 3\/myz(7w6735;'24y2+211:2y4*y6)

T Gag(Ey,1) 2y sty on)

72 Gsa(E1,2) - WW’JZ("«'QW—{;;)(s:n4—1o:::2y2+y4)

73 Gga(E1,2) — 3\/m“(12+y?*4;22)(14*1012112+594)

74 Ggai(E1,3) - 3yz(3516+105$4yz—28Om4zz+105:z2y4—560”2;"'2222+336:1:224+35y6—280y422+336y224—6426)

7 G 3ez(352° +105ay® —2802" 2% +1052%y* —5602”y* 2% + 33627 2" +35y° —280y" 2> +336y% 2" —642°)
8,2(F1,3) v

6 Gyy(Ep1) 2YIooanti(s—2ey—)("+20y-17)

77 Gga(F,1) 3\/m(w474$3y76w2y2+4wysg”;)(5"4+4A’l‘3y*6w21/2 —4zy®+y*)

78 Gsi(E2,2) - Bﬁzy(zw)(“y)(14”12112*24122%1/‘724y2z2+40z“)

79 Gea(En2) DI ) ey (o et eyt g i)

80 Gsi(E2,3) - 3mzy(ze+314y2*3014Z2+3I2y476012y22'22+801224+y6730ydzz+80y224732z6)

T N I | G e et i )




Table 10 Harmonics for rank 9.

No. multipole expression
4290zyz 1273312 31271/2 312+3y2714z2
9 Gold) VO w) ) )
z(315:ﬂ8+1260:1>6y2—3360:10622+1890.’n4y4—10080:1:4y2z2+6048m4z4+1260.’c2y6—10080:n2y4z2+12096:1>2y224—2304:1)2z6+315y8—3360y622+6048y4z4—23O4y2z6+12828)
83 Go(Az,1) 78
42902(zfy)(z+y)(1274zy+y2 22 +4zy+y?) (322 +3y? —1422
84 Go(Ay2) Y ) X )
24310z (2% —3y?) (2° —33z*y? +2722y* —34°
85  Gyo(By,1) ( X 256 )
V23105 (22 —3y* ) (2°+32"y* 362" 2> +32%y* —722°y° 2° +1202° 2" +1° —36y* 2% +120y° 2" —642°)
86 Gy(B1,2) - 198
/24310y (322 —y?) (32° —2724y? +3322y* —°
87  Gy(Ba,1) ( X 256 )
\/23101/(31'27,1/2)(:1:6+31:4y27361'4z2+31’2y4772w2y2z2+120w2z4+ys736y4z2+120y2z4764z6)
88 Gg(B2,2) — o8
31430y (22 +y?—1622) (725 —352%y% +2122y* —y°®
89  Go,1(Er,1) ( )gse )
3v1430x :1;2+y2—16z2 11:6—21:1:4y2+35:1:2y4—7y6
00 Goo(Er,1) —2/A10( ) )
3v286y(5z* —102%y? +y* ) (z* 4222 y? —282% 2% 4yt —28y2 22 4562
01 Gou(Er2) ( Jo' 2t )
3\/2861(14—10123/2-%—5144)(m4+2z2y2—281222+y4—28y222+5624)
92 Gopo(Er,2) 98
3\/51/(7acx+28x6y2728015z2+42a:4y478409041/2z2+112014z4+2812y6784012_1/4z2+224012y2z4789612z6+7y87280yﬁz2+1120y4z47896y226+128z8)
93 Goa(£1,3) - 128
3v/6z (725 +282%y% —2802° 2% +422y* —8402y? 27+ 11202 2* +282% ¢ 84027y 27 +22402°y? 2* —8962° 20+ 7y® — 280y 22 +1120y* 2* —896y > 20 +1282")
94 Gopo(Er,3) 128
3 12155wyz(1:—y)(:r+?/)(1'272wy7,1/2 (1‘2+21:y—y2)
05 Goy(Esil) 2 - )
3121552z —4xPy—622y* +day® +y?) (e + 423y — 622y —day® +y*
96  Ggo(FEo,1) ( 128 X )
3v5005xyz(z—y) (w+y) (2* +222y% —8x2 22 4y* —8y2 22 4824
07T Goi(Es2) —2 (2420 )
3v/50052 1272zy7y2) 2?4 2zy—y?) (2 +222y% — 822 2% 4yt —8y? 22 4824
08 Goo(Fn,2) 23005 ( i )
3vT10zyz(7a0+21a%y> — 702 22 4212 y* — 14027y 2+ 11222 2% +7y° 70y 22 +112y°2* —322°)
99 Goa(£2,3) - 32
3v110z(z—y) (z+y) (T2°+212"y* —70a" 22+ 212%y* — 1402y 22 + 11227 2* 47y —70y* 2° +112y% 2" —322°)
100 Goo(E2,3) — o7




Table 11 Harmonics for rank 10.

No. multipole  expression
101 G A \/42901:3/(1:273_1/2)(31’27_1/2)(3w4+61’2y279601:2z2+3y4796y2z2+224z4)
0 10(A1) 256
_ 63210 3152%y° 1575222 315z5y* 15752%y22  5252%2*  315z%yS 472524y 2% 1575x%y?2? 315z%2% 31527 15752%y%2%  1575z%y"2* 3152%y%25  45222%  63y'° 1575y52%  525¢%2% | 315y%20 454728 10
102 Gio(Az,1) 256 256~ T~ 128 128 32 8 128 T 64 8 + 4 2u6 + 32 8 + 2 2 256 128 8 + 4 7 tZ
103 G (A 2) \/4290(:ﬂ—y)(:1:+y)(:l>2—4:£y+y2)(:l:2+4:1:y+y2)(3:1:4+6:1:2y2—96:1:222+3y4—96y222+224z4)
10{A2, 512
V4618902 (2% —3y?) (2® —33z*y2 42722 y* —3¢°
104 Go(By1) G | Gl )
105 G1o(B1,2) 429012( 2—3y?) (720 +21aty? — 842 22 4210 y* — 16827y > 2%+ 16827 2% +7y° —84y* 22 4168y 2* —642°)
il 10{D1, 128
V461890yz (322 —y2) (32° —2721y? +3322y* —y°
106 GIO(B27 1) ( )( 256 )
107 Gio(Ba,2) x/4290yz(312 y?) (720 +212%y? —842* 22 4212y ! — 16827y % 2% +1682% 2" +7y° — 84y 22 +168y” 2 —642°)
2 128
V72930y2(3224+3y%—1622) (725 =352y 2 +2122y* —y°
108  Gio1(E1,1) — ( 2)5(6 )
V72930zz (322 +3y> —1622) (2® —212%y > +3522y* -7y
109  Giop2(Er,1) ( 2)5(() )
V858yz(5at =102y +y*) (150443002 y% — 14022 22 +15y* —140y2 22 +1682*
110 Gio,1(E1,2) ( ) 128 )
858wz (x" —102%y>+5y") (152" +302%y* — 14022 2 +15y" —140y> 2> +1682")
111 Gio2(F1,2) - = -
, 128
12 G (E 3) \/55y2(6318+25216y2—840.1;622+378:c4y4—2520x4y222+2016m4z4+252$2y6—2520.1:2y422+4032z2y224—1152z2zG+63y8—8403/622+2016y424—1152y226+12825)
10,1\~1, 128
13 G (E 3) \/ 5522(63x°+2522°y” —8402° 2% +378z"y" — 25202 "y 2° +20162" 2* +2522°y® — 25200 y* 2 +40322°y* 2! — 11522° 26 +63y® —840y° 2* +2016y* 2* —1152y° 2 "+128z8)
10,2(£1, 128
V92378zy(z* —1022y% +5y*) (52t — 1022y +9*
114 Gyoa(Ea, 1) — ( 756 X )
92378(x—y)(z+y)(x —4z® y— 14121,/ 7411/ +y +4z® y— 14J21,/ +4uj +y
115 Giog(Es,1) LEEe (! — Bl Y
12155zy(z—y)(z+y) zz+y271822 1272zy7y2 12+2zy7y2
16 Guox(Fa2) — YRSty -152)( ) )
1215 +J —18z —42° y— 612J +4IJ +y ."1','“1-f—4:1:3y—6.'/1:2y2—4.’1!:’513-1—3/4
0T Guoa(Bny) VI i 27)( )
118 Gioa(Es,3) V214bzy(z—y) (z+y) (2 432" y* —422" 2%+ 32y — 8422y 2> +1682° 2 +4° — 42" 22 +168y% 2" —1122°)
10,1 (L2, 32
119 Glo 2(E2 3) o \/2145(12—2.1:3/—112)(m2+2xy—y2)(16+3m4y2—421’422+31 Y 4 _84x2y 222+168z224+y6—42y422+168y224—11226)
) ’ 128
120 G (E 4) V165 zy(?z +282%y2 —3362°22+422y* —10082 42 22 +16802* 24 +2822y® — 100822 y* 22 4+336022y2 21 — 179222 20 +7y® — 336y 22 +1680y* 21 —1792y° 2 "+384z8)
10,1 (L2, 128
121 G B \/165(z—y)(z+y)(7x8+28x6y2—3361622+42z4y4—100814y222+168014z4+28zzy6—100812y422+336012y224—17921226+7y8—336y622+1680y4z4—1792y226+38428)
102(E2,4) 256




Table 12 Harmonics for rank 11.

No. multipole  expression

V14586zyz(2° —3y?) (32 —y?) (152 +302°y® —1602° 2> +15y* —160y> 2> +2242*)
256
z(6931:104»346531683/2711550w5z2+693016y4746200w6y2z2+36960w6z4+6930w4yf’769300w4y4z2+1108801411224731680w4z6+346512y87462001'2y6z2+1 108801:2y4z47633601'21;2z0+7040w2z8+693ym711550ygz2+36960y6z47316801/4z6+7040y2zg7256210)

122 Gu(4y)

123 Gq1(A2,1)
) V145862 (z—y) (z+y) (2 —dzy+y?) (2 +4zy+y? ) (152" +302°y* —1602° 2%+ 15y* —160y° 2° +2242")
512
Y 46189:)7(:102 —3y2) (:)72+y2 —20z2) (11:6 —33:1>4y2+27:1:2y4—3y6)
512

256

124 Gn1

125 Gu(By,1) -

V/30030z (2° —3y?) (25 +42°y> —562°27 + 62 y* —1682" 42 2% +3362" 2" +42%y° — 16827y 22 467227y % 2" — 44802 2% +1® —56y° 22+ 336y 2* —448y% 20 +1282°)

126 G11(B1,2) =13
46189y 3.1.'2—3/2 .1:2+y2—2022 316—27:z4y2+3312y4—y6
197 Gu(Ba1) - YIIEER)(e0)( )
k yzfy z+zin75z’z;+'zy7 ‘zy;zr#» Gzz+z4y;7 'zryzrﬁ» a:ry'zf zrzi+y 7oy;z‘+‘ Yzt — y‘z”+1 z
128 Giy(Bs,2) V/30030y (322 —y?) (28 +42%y? —562° 22 +62y* — 16801 y? 2243362 24 + 4225 — 16822y 22 +67222y? 24 — 4482220 48 —56y° 224336y 21 — 448y 26412825
11(D2, 512
88179y (1120 —16523y> +4622°y* —33024y°+5522y% —y'°
129 Gu1(E1,1) ( 512 )
\/88179:1'(:1:1“7551:8y2+330w6y47462z4y6+16512y8—11.1/1”)
130 Gi12(E1,1) 512
V/36465y (72° —352%y2 42122 y* —yb) (2 +-22%y% — 3622 22 4-y* —36y% 22 +962*
131 Gua(E.2) - ( )= )
364652 .'L'G—21:1:4y2+35:1;2y4—7y6 .'1:4-%—2:1:2y2—36.31';2,22-f—y‘l—36yzz2-f—9624
132 Guia(Er,2) Y2000 ) )
3v143y (52" —102%y*+y*) (52°+ 152"y > — 240" 22 +152%y* — 48027y 22 +11202% 2" +5y° — 240y 22 +1120y 2* —8962°)
133 Gua(£1,3) - 512
3v/143z (2! —1027y? +5y* ) (52°+ 152y — 2400 22 +1527y* — 4802y 22 +11202” 2* +5y° —240y* 22 + 1120y 2* —8962°)
134 G11’2(E173) - 512
135 G (E 4) \/66y(21zl"+105z&y271260z8z2+21016y47504090“1/2z2+840016z4+210z4y“7756014y4z2+2520014y2z471344Oz4z6+105z2yx75040702ysz2+2520012y4z47268809:2y2z6+576012z8+21y1”71260y&z2+8400yﬁz4713440y4z6+57601/2z87512,510)
11,1(£1, 512
136 G (E 4) 661(211:10+105x8y2—126018z2+21016y4—504Ox6y222+840016z4+21014y6—756Oz4y422+25200x4y2z4—1344Oz4zs+10512y8—504012y622+2520012y4z4—2688012y226+57601228+21y10—1260y822+8400y624—13440y426+5760y228—512210)
11,2(£41, - 512
V1939938xyz (2! —102°y” +5y* ) (52* — 102y +y*
137 Gua(Er,l) - 256 )
\/19399382(zfy)(z+y)(1;474zay71412y274zy3+y4)(14+4zay714z2y2+4zy3+y4)
138 Gi12(F2,1) =13
6928352y z(z—y) (x+y) (22 +y? —622) (22 —2zy—y?) (22 422y —y?
130 Guua(Er) YT (4 —6)( ) )
V6928352 (22 +y? —622) (z* —da®y—622y* +day® +y? ) (z* +423y—622y? —dzy® +y*
M0 Goa(Fa2) — ( ) iy ) )
3\/1001.1:yz(z—y)(m+y)(516+15z4y2—701‘122+15z2y4—14Om2y222+1681224+5y6—70y422+168y224—8026)
141 G11,1(E»,3) =5
3\/10017,(1272zy7y2)(12+21yfy2)(516+15z4y277014z2+15x2y4714012y2Z2+16812z4+5y6770y4zz+168y2z4780z“)
142 Gi12(E2,3) — 138
u3 G (E 4) \/2145zyz(2118+8416y2—3361622+12614y4—100814y222+100814z4+8412y6—100812y422+201612y224—768x226+21y8—336y622+1008y4z4—768y226+12828)
11,1(£2, 128
i G (E 4) \/2145z(1r7y)(:L'+y)(21w5+84w63/273361:5z2+126w4y47100814112z2+1008w4z4+841‘2y671008x21/422+20161:2y2z47768a:2zc‘+21y87336y6z2+1008y4z47768y2z6+128z8)
11,2(£2, 256




