PG No. 37 Dgp(1) 6m2 (-62m setting) [ hexagonal |

Table 1 Harmonics for rank 0.

No. multipole expression

1 Go(Af) 1

Table 2 Harmonics for rank 1.

No. multipole expression

2 G4y =
3 G1)1(E//) X
4 GLQ (E”) Yy

Table 3 Harmonics for rank 2.

No. multipole expression

5 Gadl) —F-%+a
6  Goi(E') +3yz

7 Goo(E") —V3xz

8  Goi(E") ﬁ(z*g)(zﬂ/)

9 GoolE") —3zy

Table 4 Harmonics for rank 3.

No. multipole expression
\/ﬁ;xc(:xc2 —33/2)

10 G3(AY) T

11 GJ(A/Q) _2(31 +32y —2z )
V10y(322 —y?

12 Gyay) (LG

13 Gsa1(E') +1bxyz

14 Gs 2(E/) \/ﬁz(fﬂ—zy)(ﬂf‘*'y)

5 G )

Voy(z2+y%—422
16 Gsa(E") _%




Table 5 Harmonics for rank 4.

No multipole  expression
17 Gyay) YOGl
18 Ga(A7) % + % — 32222 + % — 39222 4 24
19 Gyay  YOmltmwd)
20 Gy () - Alwelrioit)
91 Gu(r) Yerasoa)
22 Gy (E"1) \/ﬁ(w2—21y*y;)(w2+21y—y2)
23 Guo(E",1) Yool ulaty)
24 Gy, (E,2) 7\/5(w*y)(w+yi(a:2+y2—6z2)
9% Gua(Er2) YVrltiood)
Table 6 Harmonics for rank 5.
No.  multipole  expression
296 Gyay) el
27 G5(A5) 2(15.1:4+30,,,2y2_40;n2;2+15y4—40y222+824)
98 Gyay) LG (ehost)
29 Gsa(E',1) ,w
30 GsaE' 1) SmZ(w%?zyf:z)(mm,yz)
31 Gyu(E2) —YTme(hio2t)
32 Gsa(EL2) — mZ(w*y)(aiy)(a:2+y272z2)
33 Gyu(Er,1) HYIellTi0t sy
34 Gsp(E"1) - 3vidy(sa 161012112+y4)
35 Gy (Er2) YIelelztyioiacseyioiztses)
36 Gsa(E,2) “ﬁy(f‘”zzy’—12z:zz+y“—12y222+sz“)




Table 7 Harmonics for rank 6.

No. multipole  expression
210yz 3127,1/2 312+3y278z2
3 Godp) Ll )
" 526 157;4y2 452422 15@2_1/4 451r2y2z2 15222 5yG 45:1/4z2 151/2z4 6
38 Go(A1,1) 45 — -t UF T - T T 4 S s T A S S
” \/462(w7y)(a:+y)(172—4xy+y2)(:L'2+411:y+y2)
39 Ge(AY,2) =
210wz (2% —3y?) (302 43y —822
0 Gyay O )
\/462.1)3/(.1:2—3y2)(3m2—y2)
"
41 Ge(AY) 16
3v/154yz (52 —1022y% +y*
12 Geu(E1) (5o )
3v/154xz(z* —1022y% +5y*
13 Gea(E1) (= )
21lyz 5w4+10w21/272012z2+5y4720y?z2+8z4
1 Gea(E2) L : )
2lxz 514+1012y27201222+5y4720y222+8z4
45 Goa(E2) Y - )
37 c!:2+y2710z2 1272a:y7y2 1‘2+2:L'y7y2
6 Gy )2 )
3VTzy(z—y)(z+y) (2% +y*—102>
AT Goa(E",1) — Mot )
210(z—y)(z+y :n4+2:1>2y2—16;n222+y4—16y222+1624
18 Gon(E"2) YZEu )( - )
210xy z4+212y27161222+y4716y2z2+16z4
19 Goo(E",2) — V2Dl - )
Table 8 Harmonics for rank 7.
No. multipole expression
6006y z 1273'5/2 3127312
!
0 Gy | )
51 G7(AH) \/21a:(a:273y2)(3:c4+6a:2y27601'222+3y4760y2z2+8024)
1 32
59 Gr(Ap, 1) 2(352°+1052y? —2102" 2% +1052%y* —4202%y> 27 +16822 2" +35y° —210y" 2% +168y>2* —162°)
7 2 - 16
60062z (x—y) (z+y) (22 —day+y?) (=® +4zy+y?
53 Gp(Ap2) Y (= —doys”)( )
54 Gr(AY) V21y(32%—y?) (3" +62%y> —602>2°+3y" —60y>2°+802")
2 32
231ayz(z—y) (z+y) (322 +3y% —1022
55 Gri(E1) Y ) )
V231z 1272zy71/2 12+2:r,y7y2 3w2+31/271()z2
56 Grao(E',1) - ( X 16 X )
VAB2xyz(152* +302%y? —80x2 2% +15y* —80y? 2% +-482*
57  Gra1(E',2) ( 16 )
58 Gra(E',2) VA2z(z—y) (z+y) (150 +3007y* — 80222 +15y* —80y? 22 +482*)
s ) 32
429z (25 —212*y? + 3522y —7y®
59 Gra(E',1) (=721 )
429y (728 —35z*y2 42122yt —y8
60 Gro(Er,1) YT )
231z (z?+y% 1222 1471012y2+5y4
61 Gra(E",2) - ( 32)( )
231y x2+y2—1222 514—1012y2+y4
62 Gro(E2) Y2 alt )
63 G (E// 3) ﬁx(5w6+15w4y27120x4z2+15722y47240w2y2z2+240x2z4+5y67120y4z2+240y2z4764z6)
7,1 ) - 32
VTy(52°+152%y> —1202 2° +152%y* —2402°y” 2° +2402° 2* +5y° — 120y 2° +240y° 2* —642°)
1
64 Gro(E",3) — =




Table 9 Harmonics for rank 8.

No. multipole  expression

65 GS(A,l) \/myz(?,;,;?_y?)(3;,;4.'_6;,,23/322_20:,:222+3y4_20y222+1624)

66  Gs(A7,1) 3152928 n 35§,;y2 B 3514622 n 105&41,4 B 1o5xiy222 N 1052424 N 35§;ys B 105.7:zy422 . 105m;y224 s % ) % . % s
67 Gg( ’1’7 2) _ ‘/ﬁ(”f—y)(l-f—y)(zz-%—f—1421)(12—4zy+y2)(m2+4my+y2)

68 Gs(A}) \/ﬁzz(zzfliy‘z)(3z4+6x2y;2,20z2z2+3y4720y222+16z4)

69 Gs(AY) _ \/ﬁzy(ﬂ_gyz)(322_92)(12+y2_1422)

70 Gsa(E,1) 3‘/myz(7w6*35;';y2+21w2y47y6)

71 Gso(E,1) -2 715“(16*212“2y2+3512y“—7y6)

72 Gsa(E,2) — 3\/Myz(;,,2+y2_4;:)(5;,;4_105,1.2y2+y4)

73 Gsa(F,2) —3‘/m“(“”2+y2*43222)(14*1012y2+5y4)

74 Ggi(E,3) 73yz(3516+10514y2_28014z2+105,1;2y4_56012;}2222+33612Z4+35y6_280y422+336y224_6426)
75 Gsao(E',3) 3(EZ(35(17(’+105(174?/272801;4,22«#1051‘2?/475601;231/2222+336z2z4+35yb7280y4zg+336yzz4764z6)
% Gsa(E",1) ‘Wm(ﬂ”"—4z3y—6w2y2+4zy3§’;)(“+413y—6zzy2—4zy3+y4)

77 Gsa(E",1) 73\/mzry(w*y)(w+y)(wjguyfy?)(Z2+2xy7yz)

78 GS,I(E”,Q) SW(IZ,ZIy*yQ)(12+21y7y2)(12221292,24zzzz+y4724y222+4024)

79 Gspa(E”,2) 3ﬁf”y(-’”—y)(:lr+y)(:::4+2;,;2?Z_24.,,,2z2+y4_24y222+4024)

80 Gsi(E".3) — 3VT0(z—y) (z+y) (e+3xy? 3021 22+ 322y ;iofzy222+801224+y6730y4z2+8oy2z1,3226)
81  Gsao(E",3) 3\%1;:(@6+3x4y2_3om4zz+3m2y4_6oxizzzz+80xzz4+ye_30y422+80y224_3226)




Table 10 Harmonics for rank 9.

No. multipole  expression
P P
\/42901yz(1273y2)(3127y2)(312+3y2714z2)
82 Gg(A7) -
¢ 32
G " V24310x(2? -3y ) (2° - 332y +272%y* —3y%)
83 o(A7,1) 256
84 (A" 2 V23105 (22 —3y*) (2°+ 32" y* —362" 22 +32%y* —722°y? 22 +1202% 2" +° —36y" 2> +120y° 2" —642°)
9(A7,2) - 128
85 Gol(Ab, 1) 2(315254+12602°y” —33602° 2° +1890z* y* — 10080z * y* 22 +6048z* 2* +12602°y® — 100802 y* 2%+ 1209627y > 2* —23042> 2 +315y® — 3360y ° 2> +6048y* 2* — 2304y > 20+ 1282")
R 9(Aa, 128
%6 G (A/ 2) \/42907,(171/)(14»1/)(1274xy+y2)(zz+4a::lj+y2)(312+3y2714z2)
9\4125 - 64
V24310y(32” —y?) (32° —272" 4> +332%y* —y°)
"
87 Gy(45,1) 256
88 G (A// 2) 7\/2310,1/(31:2—.1/2)(1:6+3w41/27361:4z2+3:r2y477222y2z2+120x2z4+ys736y4z2+120y2z4764z6)
o(Ag, 128
89 G (E, 1) 3\/121551yz(zfy)(z+y)(12721y7y2)(12+21y7y2)
9,1(L&, 16
90 G E/ 1 3 121552(:1:4—4:1;3y—6:1:2y2+4:11y3+y4)(;1:4+4:1:3y—6:1:2y2—4:1:y3+y4)
0.2(E',1) 128
91 Gos(E',2) 3v5005zyz(z—y) (w+y) (z* +22°y> — 82222 +y* —8y° 22 +82*)
9,1 (L&, - 16
92 G (E, 2) 3\/50052(z2—21y—y2)(z2+2:zy—y2)(m4+212y2—8m222+y4—8y222+824)
9,2 ’ 64
03 Gor(E',3) 3v110wyz(7a0 4212y — 702" 2° + 210y * — 14027y > 2° +1120% 2" +7y° — 70y 22+ 112y 2" —322°)
9,1 (L&, - 32
94 Go Z(E, 3) _3\/1102(z—y)(z+y)(7z6+21x4y2—7Oz4z2+2112y4—14012y222+1121224+7y6—70y422+112y224—3226)
9, s 64
3v/1430z (2 +y2 —1622) (a0 —212*y>+3522y* —7y°)
9 Gou(E",1) - :
) 256
3v/1430y (2°+y* —162%) (72° — 350 y* +212%y" —y°)
96 Goo(E",1) — -
9, 256
3\/286:1:(:04—10:1:2y2+5y4)(:1:4+2:1:2y2—28:1:222+y4—28y222+56z4)
1!
97 Goa(E",2) 55
08 Goa(E",2) 3v286y (52" —102%y*+y) (a +20%y> — 282227 +y" —28y> 2> +562")
9,2 s - 128
9 G (E” 3) 3\/5@(7308+2816y2—280.1;622+42x4y4—84014y222+1120:z4z4+2812y6—840.1;2y422+2240x2y224—896:):226+7y8—280y622+1120y4z4—896y2zG+12828)
9,1 ’ 128
100 Goo(E".3 3v5y(7a°+282°y? —2802° 2° 420 y* — 8402 y? 2? +11202" 2" + 282 y© — 84022y " 2% +22400%y? 2* — 89637 20+ 7y® — 280y 22 +1120y" 2* —896y° 20 +1282°)
9.2(E",3) 138




Table 11 Harmonics for rank 10.

No. multipole expression
4618901/z(31'27y2)(31’67271:41/24»339:21/471/6)
, ! ! 1 U
101 G1o(4%,1) 356
102 G1o(AL,2) VA290y=(32° —y? ) (7204212 y® —84a 27 +212%y" 1682y 2° +1682° 21 +7y° —84y* 2° +168y° 2" —642° )
10{A7, - 128
” 6320 31528y | 15752822  315a2Sy? | 157525y%2%  525202%  3152%yC | 47252%y%2%  1575z%y%2? | 3152125 315278 15752%y%2%  15752%y%2* | 3152%y%2% 452228  63y'0 | 15754822 525y 315y 5y%28 10
103 Gio(A7,1) 256 256~ + = 128 128 T 32 8 28 T 64 8 + 5 26 T 32 8 2 2 236 T = 128 8 4 7 T2
104 G (A” 2) \/4290(zfy)(z+y)(z274zy+y2)(12+4zy+y2)(3z4+612y279612z2+3y4796y222+224z1)
10{A7, 512
VA61890w2(z° -3y ) (2° - 332 y? +272%y* —3y°)
= ’
105 Glo(AQ, 1) 356
106 Gro(Al, 2) VA290zz (2% —3y”) (74212 y® — 842 2° + 210 y* —1682°y% 2° +1682% 2" + Ty° —84y* 22 +168y° 2" —642°)
10{As, - 128
107 G1o(AL) VA290zy (2% —3y?) (3% —y?) 3z +62%y> —962° 2> +3y* —96y° 2° +2242*)
10(A2 256
72930yz(31‘2+3y2716z2)(71:6735w41/2+21:r2y47y6)
, v ! !
108 Gioa(E',1) - 356
V7293022 (322 +3y? —1622) (2® —21z4y? +3522y* —7y°
109 Gioa(E,1) ( ) )
110 G (E/ 2) V858yz (5:1:4—10:1:2’512-{-3/4) (15:1:4+3O:l:2y2—140:1:222+15y4—14Oy222+168z4)
10,1 (&7, 128
858wz (x" —102%y>+5y") (152" +302%y* — 14022 22+ 15y" —140y>2>+1682")
111 Gio2(E',2) - - -
) ’ 128
12 G (E’ 3) \/55yz(63:z8+252a06y2—840.1:622+378304y4—2520:z4y222+2016:c424+252;z2y6—252012y422+4032:z2y224—1152:z226+63y8—8403/622+2016y4z4—1152y226+12828)
10,1 (&7, 128
113 Gioa(F',3) VB5w2(632° 425220y —8402° 2% +378x" y! — 25202 y? 27 +20162" 2* 42522y — 252027y 2° +40322%y % 2* — 11520 2°+63y° —840y° 2% +2016y* 2* — 1152y 25 +1282°)
10,2(£&7, - 128
114 Glo I(E” 1) \/92378(z—y)(1+y)(x4—4z3y—14z2y2—4zy3+y4)(z4+413y—14z2y2+4zy3+y4)
) > 512
92378:1'1/(1'4710J:2y2+5y4)(5:[4710%21,/24»1/4)
" v ! 1 1 Y~ +1
115 G (E",1) 256
116 Gioa(E",2) _\/12155(zz+y2—18z2)(14—413y—612y2+4zy3+y4)(14+4z3y—612y2—4zy3+y4)
) ’ 256
17 @ (EN 2) vV 12155:ﬂy(.’1:—y)(:1:+y)(:1:2+y2—1822)(:1:2 3 2)(:1:2+2:L'y—y2)
10,2 ) 32
118 Gro1(E",3) _\/2145(z272zy—y2)(12+21y7y2)(16+3z4y27421422+312y4—8412y222+1681224+y6742y4z2+168y2z'1711226)
, ’ 128
119 Glo Q(E” 3) o V2145zy(z—y)(z+y) (z6+3m4y2—421422+312y4—84;r2y222+168z2z4+y6—42y422+168y224—11226)
) > 32
120 G (E” 4) \/165(9071/)(z+y)(718+2816y27336906z2+4214y4710089@4yzz2+168014z4+28z2yb7100812,1/4z2+336012y2z471792z2z“+71/87336ybz2+1680y4z471792y2z5+384z8)
10,1 s 256
121 G (E” 4) _x/165zy(718+2816y2—3361622+4214y4—1008x4y222+1G8Oz4z4+2812y6—100812y422+3360x2y2z4—179290226+7y5—336y622+1680y4z4—1792y226+38428)
10,2 s 128




Table 12 Harmonics for rank 11.

No. multipole expression

V14586zyz(2° —3y?) (32 —y?) (152" +302°y® —1602° 2> +15y* —160y> 2> +2242*)

122 Gui(4))

256
" v 461891’(1‘273_1/2) (1’2+y2720z2)(w67337;4y2+271‘2y473y6)
123 G11(47,1) =13
1 V300302 (2° —3y? ) (28 +425y —562° 2% +62" y* — 168z y* 2° +3362" 2" +42°y° 1682y 27 +6722°y” 2" —4482° 20 +45 —56y° 27 +-336y " 2" —448y°20+1282°)
124 G11(47,2) =13
125 G (A1) 2(69321°+34652°y> —115502° 2 +69302°y* — 462002 y? 22 +369602° 2* +69305 y° —69300z* y* 2% +110880z* y* 2* 316802 204346527y — 462002y ° 2%+ 1108802y 2* — 633602y > 2+ 704022 25 +693y** —11550y° 22 +-36960y° 2* —31680y* 2°+7040y> 2° —2562')
25 - 256
’ \/145862(zfy)(z+y)(1274zy+y2)(12+4zy+y2)(1514+3012y271601222+15y47160y222+224z1)
126 G11(A%,2) 15
\/46189y(31:2—y2)(12+y2—2022)(316—27;t4y2+33r122y4—y6)
"
127 G11(45,1) — =13
128 G (A,2) V30030y (32” —y?) (2°+42%y> —562° 2> 462 y* —1682"y>2* +3362" 2* +42°y° — 1682y 2>+ 67207y 2* 4482220 +1° —56y° 2> +336y" 2" — 448?20 +1282°)
11{Ag, 512
V/1939938zyz(z* —1022y% +5y*) (52t — 1022y +9*
129 Gll,l(Elal) - ( 256 )( )
" \/1939938z(w*y)(w+y)(w47413y714w2y274a:ys+y4)(51;4+41‘3y714a:2y2+4z’y3+y4)
130 Gq12(E',1) =13
692835zyz(z—y)(z+y) I2+y276z2 1272zy7y2 zz+2zy7y2
Bl Gua(i2) VS o) ) )
/ \/6928352(:1:2+y2—622)(:1:4—4:1:3y—6:l:2y2+4:1:y3+y4)(:1:4+4:1:3y—6:1:2y2—4:1,'yg+y4)
132 Gnp(E,2) - 256
, 3V1001zyz(z—y)(v+y) (52°+152"y* — 702" 22 +152%y* — 14027y 22 +1682% 2" +5y° —70y" 2 +168y>2* —802°)
133 G111(E',3) =5
/ 3\/10012(z2—Zzy—y2)(z2+2:zy—y2)(51:6+15.7:4y2—70:z422+1512y4—140.1:2y222+168:z224+5y6—70y422+168y224—8026)
134 Gll,Z(E73) - 128
, \/2145zyz(21z&+84zf’y27336z(iz2+12614y4710089@4y2z2+100814z4+8412y67100812,1/4z2+201612y2z4776812746+211/87336y6z2+1008y4z47768y2z6+128z8)
135 Gu11(E',4) o
136 G (E’ 4) \/2145z(z—y)(z+y)(21x8+84x5y2—3361:622+126x4y4—100814y222+1008z4z4+8412y6—100812y4z2+201612y2z4—768z226+21y8—336y522+1008y4z4—768y2z6+12828)
11,2(L&7, 256
V881792 (210 —5528y%+3302°y* —46221 9y +16522¢y°% — 11410
137 Gua(E", 1) ( v v")
VB8179y (1120~ 1652°y* +46225y* —3302"y®+552°y5 —y'°)
1
138 Guio(E”,1) - 512
139 Gll 1(EN 2) \/36465:1:(:1:6—21.’1:4y2+35:l;2y4—7y6)(:1:4+2.’1:2y2—36:ﬂ222+y4—36y222+9624)
) s 512
140 Giya(E",2) 36465y (72° 350"y +212%y" —y®) (2" +227y* —362% 2 +y" —36y°22+962" )
y ’ 512
141 Giia(E",3) 73\/1431(14—1Oz2y2+5y4)(516+15z4y2—240:z422+15302y4—48012y222+112012z4+5y6—24Oy4z2+1120y2z4—89626)
) s 512
142 Guia(E",3) 3v143y (52" —102°y* +y*) (52°+152"y* —2402* 22+ 152y —480a°y? 22 +11202° 2* +5y° — 240y 2> +1120y° 2" —8962°)
, ’ 512
u3 G (E” 4) 66x(2111D+105x8y2—126018z2+21016y4—5040x6y222+84001624+21014y6—756Oz4y422+25200x4y2z4—134401426+10512y8—504012y622+25200x2y4z4—2688012y226+576012z8+21y10—1260y322+8400y624—13440y426+5760y228—512210)
11,1 , 512
i G (E” 4) \/661/(21xlﬂ+1051'8y271260J:8z2+2101’6y4750401:0'_1/2z2+8400w6z4+2101r4y677560x41/422+252001'4y2 4713440w4z6+1051:2y875040w21/622+252001'2y4z472688091:2y2z6+57601z2z8+21ym71260,1/8z2+8400y6z4713440,1/4z6+5760y2z87512z1”)
11,2 ) - 512




