PG No. 25 Cg 6mm [ hexagonal | (axial, internal axial quadrupole)

* Harmonics for rank 0
=(2,2
GP[g)(42)

** symmetry

1

** expression

VG, (x2 +y? - 2z2) VI5G, (x —y) (x +y)  VIBGeyry  V15G..xz  V15G,.yz
- 10 * 10 t—s Tt 5 Tt 3

* Harmonics for rank 1
G g)(42)
** gymmetry

z

** expression

V10G, 2 N V306, n \/%Gyzy
5 10 10

G?[g)(As)

** symmetry

z

** expression

3v35G .2 (31‘2 +3y2 — 222) N V105G, z (z —y) (x + y) N V105G, zyz V105G ..z (1‘2 +y? - 422) V105G, y (.’L’2 +y? - 422)
70 14 7 35 35

GO g(Er), 63 [g)(BY)

** symmetry
-y
x

** expression

VI0Guy | V30Gyy _ V30Gyz _ V30G.2
10 10 10 10

_\/EGWT + \/%va mGzljy + \/%Gaczz
10 10 10 10

A g)(Er), 63 [g)(BY)

** symmetry
-y
x

** expression

3V35G.y (22 +y% — 42%)  VI105G,y (722 — 3y? + 222) N V105Gya (2% — 4y* + 22)  V105G,.2y~ . VI105Gy.z (22 — 4y° + 27)
70 70 35 7 35

335G, (3% +y? — 42?)  V105Gux (3z% — Ty? — 222)  V105G.yy (42? — y? — 22)  V105G,.z (42% —y? — 22)  /105G,.xy>
- + + + +
70 70 35 35 7
Harmonics for rank 2
=(2,-2
GF?g)(42)

** symmetry

*

1,2 y2 9
T gt

** expression

Gu

G [g)(A2)

** symmetry



** expression

V14G, (12 +y? - 222) V426G, (x—y)(z+vy) \/@Gzy:vy VA2G w2 \/EGyzyz
14 h 14 h 7 + 14 * 14

2(2,2
G52 [g)(42)
** symmetry

1,2 y2 9
o gt

** expression
VI4G, (32* + 62%y? — 242222 + 3y* — 249222 + 82%)  BVA2G, (z —y) (z +y) (22 + y* — 627)

56 168
5\/@G1yxy (:(:2 T 622) 5vV42G . xz (3:1:2 +3y% — 4z2) 5vV42G . yz (3:1:2 +3y% — 4z2)

84 84 84
G2 I(E), G5 2 gl(Ey)

** gymmetry

V3yz
*\/gxz

** expression
Gy
7Gzz

GEl9)(Er), G5 [g)(E1)

** gymmetry

V3yz
*\/gxz

** expression

VA2G,yz B 3V14G ,yz N 3\/ﬁG1y1‘z N 3V14G,.xy Y 14G,. (21’2 —y? - 22)
14 14 14 14 14

_ VA2Guxz 3V14Guwz 3VI4G,,yz B V14G,,. (2% = 2y + 2%) 3 3VI4G,zy
14 14 14 14 14

GH [g)(Br), G2 [g)(By)

** gymmetry

V3yz

—V3zz
** expression

_5\/4§G’uyz (3x2 + 3% — 4z2) . 5vV14Gyz (91:2 — 5% + 222) B 5\/ﬁGwyazz (332 — 6y% + zz)

84 84 42
5vV14G . xy (332 +qy? - 622) N \/ﬁGyz (x4 — 322y? — 32222 — 4yt + 27y222 — 424)
42 42

5V42G xz (3:1:2 + 392 — 422) 5V 14G,zz (53:2 —9y% — 222) S5V14G 2 (6x2 —y? - 22)
84 84 42
n V314G, , (43:4 + 3x2y? — 27x22% — yt + 3y%2% + 424) n 5vV14G,.xy (;I:2 +9% - 6z2)
42 42

G2 9)(Bs), G5 2 g)(E)

** gymmetry

V3ay

V3(z—y)(x+y)
2

** expression

Gy



GU

51 9] (E2). C55" g)(E)
** gymmetry

Vi3zy

V3 -y (x+y)
2

** expression

VA2G oy  V14Gy, (x2 +y? - 222) 3VI14G,.yz | 3V14Gy.xz
7 7 14 Y Yt

VA42G, (z — y)(z+y) N V14G, (:L'2 +y? - 222) N 3V14G,,xz B SmGyzyz
14 14 14 14

G2 [g)(E2), G52 [g)(B»)

** gymmetry

\/g.%’ Yy

V3 (z—y)(z+y)
2

** expression

5V42G, xy (.’L‘2 +9? - 622) n 5V14Gzy (z —y) (x +y)  V14Gyy (4.7:4 — 2722y? 4 32222 + 4y* + 3y%2% — 24)
84 12 42
n 5V 14G . yz (6.7:2 —y? - 22) 5V14G, xz (.7:2 —6y% + 22)
42 - 42

5v42G, (z —y) (2 + v) (2% + y? — 627) N V14G, (192* — 1022%y? — 122727 + 19y* — 129222 + 42*)

168 168
5VI4G yzy (z — y) (z + ) 5v14G a2 (5x? — 9y* — 222) 5V14G,,y» (922 — 5y* + 222)
+ 12 + 84 + 84

* Harmonics for rank 3
=(2,—2
GP?g)(42)
** symmetry
z (3x2 +3y% — 222)
2
** expression
\/EGU,Z _ \/\F)G:L'zx _ \/SGyzy
5 5 5
G g)(Az2)

** gymmetry

z (322 + 3y — 22?)
2
** expression

3 V15Gyz (33% + 3y? — 222) B VBGyz (z —y) (z + )
15 2

VEGy.x (:1:2 +y? — 42?) B V5Gy.y (z2+ 92— 422)
20 20

— VBG Yz —
2(2,2

G (g (42)

** symmetry

K (3x2 + 3y — 2z2)
2

** expression

V330G, 2 (152 + 30a%y? — 402222 + 15y* — 40y%2% + 821)  7V110G, 2 (z — y) (x + y) (z2 + y* — 222)  TV110Gzyz (2? +y? — 22%)

264 88 44
N V110G, 2 (2t + 22%y? — 122227 + y* — 129222 + 824) N VI10Gy.y (z* + 22%y? — 122222 + y* — 129222 + 82*)
44 44

2(2,-2
G5 1l(By)
** symmetry

V10z (x2 — 3y2)
4



** expression
V2G,z  V2Gayy
2 2
G5 lgl(By)

** gymmetry

V10z (xz - 3y2)
4

** expression

_5\/6Gux (.1:2 — 33/2) N V26, (332 +y% - 4z2) 3 V2Gyy (x2 +y? - 422) n 5vV2G.2 (x —y) (z +y) B 5V2G, . vyz
24 8 8 8 4

= (2,2
G5 l)(By)
** gymmetry

V10x (x2 — 33/2)

4

** expression

B TV33G,x (I2 — 3y2) (I2 +y? - 822) n V11G,x (11554 — 10422y? — 62222 + 53y* — 6222 + 424)

264 88
n V11Gy (261’4 — 5322y 4 32222 + 5yt + 3y222 — 224) n V111G, 2 (2r4 —922y? — 2222 + 9t + y222) n V111G xyz (5.752 —Ty? + 222)
44 44 44

G P [g)(Bz)

** symmetry

V10y (31'2 — y2)
4

** expression

V2Guy | V2G
> T

G [9)(Bz)

** symmetry

\/ﬁy (3;v2 — y2)
4

** expression
5vV6G,y (312 — y2) V2G,y (mz T 422) V2G oy (x2 +? - 422) 5V2Gy.ayz  5V2G,.2 (x —y) (z +y)
- + + : + +
24 8 8 4 8
G2 [g)(B2)

** gymmetry

V10y (32> — y?)
4

** expression

7V33G .y (33:2 - yz) (x2 +y? - 8z2) . V11G,y (533:4 — 1042%y? — 62222 + 11y* — 63222 + 4z4)
264 88
V11G @ (53:4 — 53222 4 32222 4+ 26y* + 3y%2% — 2z4) . V111G, xyz (73:2 —5y? — 222) V111G, 2z (a:4 — 922y + 2222 + 2% — y222)
44 44 44

G2 9)(Er), G 2 g)(En)

** gymmetry

V6y (.rz +y% - 422)
4

V6z (1‘2 +y? - 422)
4

** expression

VI0Guy  VB0Gwy | VRGayr 206,
5 30 30 15

VI10G, _ V30G, B \/%Gzyy n 2v/30G,,2
5 30 30 15



GO, G [g)(E)

** gymmetry

\/6y (:1:2 +9? - 422)
4

V6z (I2 +y? - 422)
4

** expression

3VI0G,y (22 +y? — 42%)  V30G,y (922 — 1192 + 242%)  V30G.yx (22 + 21y? — 2422)  /B0G,.zyz  V30G,.z (2122 — 9y? — 422)
40 * 120 * 120 a 4 * ' 120

3V10G, @ (% + 3> — 42%)  V30G,z (112% — 9y? — 2422)  V30G.yy (2122 + % — 242%)  V30Ga..z (922 — 21y* + 42%)  V/30G,.zyz>
a 40 a 120 a 120 * 120 * 4

G gl(E). G lgl(By)

** symmetry

V6y (.rz +y% - 422)
4

V6z (22 + y? — 422)
4

** expression

3VB5Gy (a* + 22%y% — 122222 + y* — 12y%2% 4 82*) N V165G, y (92* + 4a?y? — 662222 — by* + 46y%2% — 122*)

88 264
V165G (:L'4 — 5a?y? — 52222 — 6y* + 51y?2? — 6z4) V165G, xyz (1’2 +y? - 222)
- +
132 44
V165G, = (31'4 — 152292 — 2222 — 18y* + 41y%2% — 424)
a 132

3V5h5G,x (334 +22%y% — 122222 + y* — 129222 + 8z4) V165G, x (55(:4 — 4a?y? — 462222 — 9y* + 669222 + 12z4)

88 264
B V165G .,y (6x4 + 522y — 5lx22? — y* + 5y22? + 6z4)
132
V165G, 2 (18x4 + 15222 — 412222 — 3yt 4+ y222 + 4z4) V165G, vy~ (x2 +q% - 222)
a 132 a 44

G2 g)(Ba), G 2g)(E2)

** symmetry

V15zyz

V152 (z —y) (x +y)
2

** expression

V3Guyz  V3G.y  V3G.w
3 3 T3

V3G,z N V3Ga.x V3Gy.y
3 3 3

GO 9)(Es), 3 [g)(E2)

** gymmetry

V15zyz

V152 (z —y) (x +y)
2

** expression

\/ngyz (3302 +3y% — 222) . V3Ga.y (3r2 — 22 + 322) B \/gGyzx (2302 — 3y — 322)
6 6 6

V3G, z (3:1:2 +3y? — 2z2) V3G..x (:E2 — 9y + 6z2) V3Gy.y (9:1:2 —y? - 6z2)
[§ + 12 + 12

G gl(Ba). G [gl(B2)

ot



** symmetry

V1bxyz

V152 (z —y) (z +y)
2

** expression

21V22G  wyz (2% + y? — 227) N 21V66G, zyz (x —y) (x +y)  V66G.,z (62 — 5la?y? + 5a?2? + 6y + 5y?2? — 2*)
44 44 66
V66G,.y (6.1‘4 + 5z2y? — 51a22% — y* 4 59222 + 624) . V666G, 2 (x4 — 522y — 52222 — 6y* + 51y%2% — 6z4)
66 66

21V22G 2 (z — y) (z + y) (2 + y* — 22%) N V66G, 2 (3924 — 1742%y? — 202222 + 39y* — 20222 + 42%) N 21V66G yzyz (x —y) (x +y)
88 264 44
V66G,.x (51’4 — 4a?y? — 462222 — 9y* + 66y%2% + 1224) V66G,.y (9:L'4 +4a?y? — 662222 — 5yt + 46y%2% — 1224)
132 132

* Harmonics for rank 4
= (2,2
G [g)(A2)
** gymmetry
3zt 3222
8 4
** expression

3WVT0G, (22 + 92 —22%) V210G, (x —y) (x +y)  V210Gu,zy  2v210G,.xz  2v/210G,.yz
h 70 + 140 + 70 a 35 h 35

3 4
— 32222 + % - 3sz2 + 2%

G [g)(As)

** symmetry
3; 4 3 2,2 3 4
% % — 32222 + % —3y2? 4

** expression

V385G, (3z* + 6x%y? — 242?22 + 3yt — 24y%2% 4 82%) N V155G, (z — y) (z + y) (22 + y* — 62?)

308 308
n 3V1155G .y xy (x2 +y? - 622) V1155G,xz (3:(;2 +3y? — 422) V1155Gy, yz (3.102 +3y% — 422)
154 308 308

7 g)(A2)
** gymmetry
By
8 4

** expression

3 4
— 32222 + % — 322 4

3VT15G, (528 + 152y — 90222 + 152%y* — 18022y22? + 120222 + 5y° — 90y* 22 + 120y%2* — 1625)

2288
TV2145G, (z — y) (z + y) (z* + 22%y? — 163227 + y* — 16y%2% + 162*)  7V2145G, my (2! + 222y — 162222 + y* — 16y%2% + 1624)
+ +
2288 1144
N 7V2145G,, 2 (5z* + 102%y? — 202222 + 5y* — 2022 + 821) N 7V2145G . yz (5z* + 102%y? — 202222 + 5y* — 20222 + 82*)
1144 1144

=(2,-2
G gl(B)
** symmetry
\/%xz (xz — 3y2)
4
** expression
V3G, B \/ngyyZ " V3Ga: (z—y) (z+y) _ \/gGyzl’y
2 2 4 2
S g)(By)
** gymmetry
V70z2 (m2 — 3y2)
4
** expression
V226G x= (x2 — 33/2) 3v66G,zz (3.7:2 +3y2 — 422) 3\/67601,!,1;2 (33:2 +3y% — 4z2)
- + —
88 88 88
N V@EG@Z(I4——21m2y24715x222%—6y4——15y232)_%\/66G@zxy(19x2——9y2——30zﬁ
88 88

6




G [g)(By)

** gymmetry

V70zz (272 — 3y2)
4

** expression

9v2002G ,x 2 (1‘2 - 3y2) (31’2 +3y% — 822) N v6006G ,x2 (199&'4 — 1602%y% — 102222 + 85y* — 109222 + 4z4)

1144 1144
N V6006G .,y (40z4 — 8522y? + 52222 4+ Tyt + by?2? — 224)
572
V6006G ;- (23?6 — Taty? — 232422 — 822yt + 90229222 + 82224 + ¢f — Tyt2? — 8y224)
572
V6006G,.xy (5ot — 22%y? — 442?22 — Tyt + T6y?2% — 1627)
572

G g)(By)
** symmetry
myz (3:1:2 — y2)
4
** expression
\/gGvyZ \/ngyCLZ \/ngz-Ty \/§Gyz (-T - y) (.T + y)
+ + +
2 2 2 4
G 9)(By)

** symmetry

\/%yz (31’2 — y2)
4

** expression

3 TV22G yz (3.752 — y2) N 3v66G ,yz (3.1:2 + 3y — 4z2) . 3V66G w2 (3.1:2 + 3y — 4z2)

88 88 88
N V66G,.zy (93:2 —19y% + 3022) \/%Gyz (6x4 — 212%y? — 152222 + y* + 15y2z2)
88 88

G [g)(B)

** gymmetry

VT0yz (3{E2 - y2)
4

** expression

9v/2002G,y=z (322 — y?) (3z% + 3y? — 82?) N V6006G,yz (852 — 16022y — 102222 4 19y* — 10y222 + 42%)

1144 1144
VB006G 1z (Tat — 8522y? + 5a?2? 4+ 40y* + By?z? — 22%)  V6006G,.zy (T2t + 22%y? — 762222 — 5y* + 449?22 + 1627)
572 572
N 6006G - (:L'6 — 8z4y? — 72122 — T2yt + 9022y2 22 — 8224 4 2y8 — 239122 + 8y224)
572

GE P 9(Ey), G2 2 g)(En)

** symmetry

3 V10yz (32 + 3y? — 422)
4

V10zz (312 + 3y — 422)
4

** expression

WVTGuyz  V21Gyzr  V21Grz V21G.ay \/ﬁGyZ(:r2+3y2—4z2)
N Vs V S VI 28

3VTGurz  V2Guxz  V2Ghyz V216, (32° +y? —42%)  21G,.ay
7 Tt T m 28 + 14

A0 g)(Er), 65 [g)(BY)

** symmetry

B V10yz (3.1:2 +3y2 — 4z2)
4




V10z2 (3.’1)2 + 3y% — 4z2)
4

** expression

17V154Gyz (30% + 3y — 422)  VA462G,yz (332 — bly? 4 402%)  V462G,yxz (927 + 93y? — 402?)

616 616 616
IV462G, Yy (1'2 +y? - 622) N V462G, (61'4 + 322y? — 392222 — 3yt + 15y222 + 424)
a 616 616

w2 (32° + 3y* — 4z vIZ x° — 33y° — 40z 2y YZ x° + 9y° — 40z
17/154G 322 4 3y% — 422 . V462G 5122 — 33y? — 4022 n V462G yz (9322 + 9y? — 402>
616 616 616
n V462G, (3&04 — 3x2y? — 152222 — 6y* + 39y22% — 424) N IV462G . wy ($2 +y? - 622)
616 616

G2 lgl(E), G5 lg)(Er)
** gymmetry

B V10yz (3.1:2 +3y2 — 4z2)
4

V10z 2 (39;2 + 3y2 — 422)
4

** expression

21V286G,yz (5o + 102%y? — 202222 + 5y* — 20222 + 82%)  TV858G,yz (112 + 4a?y? — 262222 — Ty* + 229222 — 424)

1144 1144
n TV858G  yxz (ac4 — Tx2%y? — 2222 — 8y 4 23222 — 2z4) 4 TV858G .,y (x4 + 222y? — 162222 + y* — 169222 + 1624)
572 572

V858G, (;vG —dxty? — 11z%22 — 112%y* + 90229222 — 4a22* — 6y8 + 101y*22 — 116y%2* + 8z6)

572

21V286G w2 (52* + 10x%y? — 202722 + 5y* — 20y%2% + 82%)

1144

7V 858G, xz (7x4 — 4a?y? — 222222 — 11y* + 26222 + 424) TV858G 1y yz (8304 + Tx?y? — 232222 — yt + 9222 + 224)

+ +
1144 572
V858G, (6,706 + 11aty? — 1012422 + 42y? — 9022y222 + 1162227 — o8 + 11y*2? + 4y22* — 8z6)
572

7V/858G . wy (z + 22%y? — 162222 + y* — 16y%2% + 162%)

- 572

2(2,-2 =(2,-2
GV lol(Be 1), G5 2 [gl(B2, 1)
** symmetry

_V3bzy (z —y) (z +y)
2

V35 (:r:2 — 2zy — y2) (.1:2 + 22y — y2)
8

** expression

Vo6Gury  V6Gay (r—y) (@ + )
2 4

VG, (z —y) (x+y)  V6G.,zy
1 2

GV lol(B2,2), G5 [g](E2,2)
** symmetry

B NG (;v2 +y? - 6z2)
2

VB (z—y) (@ +y) (2° +y° - 62°)
1

** expression

3V14G  zy \/EGW (:1:2 +y? - 222) VA42G,.yz \/éﬁGyzwz
14 28 + 7 + 7

WG, (r—y) (x+y) VA2G, (22 4y — 22?) N VR2G,.xz  V2G,.yz
28 28 7 7

8



GO 9)(Ea, 1), €V [g)(Ea, 1)

** gymmetry

 V35ay (z —y) (x +y)
2

V35 (1;2 —2xy — yz) (132 + 2zy — yz)
8

** expression

TV11G,ay (z —y) (z +y) B V33G,zy (22 + 2 — 62?) 3 V33Gay (x —y) (z+y) (22 + 2 — 622) 3 7V33G,.yz (32% — y?) 3 7V33G w7 (2% — 3y?)

11 22 44 44 44

77\/ﬁGu (2% — 2zy — y?) (2% + 22y — ?) N V33G, (2 —y) (v +y) (22 +y? — 622)

44 44
V33Gayry (m2 +y? - 622) TV33G 2z (;vz — 3y2) 7\/§Gyzyz (31’2 - y2)
a 22 * 44 B 44

G0 g)(E2,2), GE[g)(Es, 2)

** symmetry

B VBzy (;vz +y? - 622)
2

VB —y) (@ +y) (¢¥ +y* - 627)
1

** expression

72\/ﬁG’uxy (2% +y? — 62%)  V231Gay (z —y) (z+y)  V231Gay (z* + 3022y? — 362222 + y* — 36y%2% + 122*)

77 22 308
V231Ga.yz (3922 — 31y? +182%)  V231Gy.xz (31z% — 39y? — 182?)
+ 308 B 308

V??Gu(x——y)(x%fy)(x247y2——6z2)__\/231GU(2$4——3x2y2——9x222472y4——9y2z2473zﬂ
77 77
V231Gyzy (x—y) (x +y)  V231G.w2 (2.1c2 —33y% + 9z2) V231G, yz (331‘2 — 2y — 922)
- 2 + 154 + !

G 32 9)(Ea, 1), G52 [g)(Ea,1)

** symmetry

_V3bzy(z —y) (z+y)
2

V35 (2* — 22y — o) (2* + 22y — y°)
8

** expression

9V1001G 2y (z — y) (z + y) (x? + y* — 102%)  V/3003G,wy (252 — 822%y? — dw?2? + 25y — 4y?2? + 42%)

572 572
N V3003Gay (z — y) (z +y) (20* — 2922y + 2222 + 2yt + 3222 — 27)
286
3V3003G@Zyz(8x4——13x2y2——3x2z247y4—%y222)_+ 3v/3003Gy.zz (z* — 1322y? + 2222 + 8y* — 3y?2?)
286 286

9v1001Gu(x2—%y2——10z2)($2——2wy——y2)(x24—2$y——y2)4%\/3003Gv(x——y)(x—ky)(17w4——230x2y2——8x2z24—17y4——8y2224—82f

2288 2288
V3003G 4wy (492* — 1663%y> + 82222 + 49y* + 8y?2? — 82*)
* 1144
+73\/3003652xz(7x4—-58x2y2—-4x2z2+-23y4-r12y2z2)A+ 3v/3003G,.yz (232" — 58x%y? + 122222 + Tyt — 4y%2?)
1144 1144

G2 9)(E2,2), G2 [9)(Fs, 2)

** gymmetry

B Vhay (xZ +y? - 622)
2

_\/g(a:fy)(.rer) (2% +y? — 62%)
4




** expression

21V143G my (af + 22%y? — 162222 + y* — 16y222 + 1621)  21V420G, 2y (z — y) (x + y) (22 + y* — 102?)

572 572
n V429G, (2376 — 15z%y? — 152422 — 1522y* + 18022y222 — 15222* + 25 — 15y*22 — 15y%2* + 2z6)
286
V429G, yz (8334 + 7x2y? — 232222 — yt + 222 + 224) . V429G, vz (x4 — Ta?y? — 2222 — 8yt + 23222 — 2z4)
286 286

21V143G, (z — y) (z + y) (z* + 22%y? — 162222 + y* — 16y222 + 1624)

1144
V429G, (132 — 452y? — 1502422 — 452%y* + 5402%y%2% + 602221 + 13y% — 150y*2% + 60y22* — 82°)
a 1144
21V429G pyay (x — y) (x +y) (22 + 92 —102%)  TV429G,.wz (Tat — 4a?y? — 222727 — 11y* + 26y%2% + 42%)
572 572
V429G, yz (112 + 4a?y? — 262222 — Ty + 229222 — 424)
572

10



