PG No. 32 O, m3m [ cubic] (axial, internal axial quadrupole)

* Harmonics for rank 0
G&?19)(Ar)

** gymmetry

1

** expression

V5G,, (IE2 +y? - 222) VI5G, (x —y) (x+y)  VI5Guyry  V15G.xz  V15G,.yz
B 10 + 10 * 5 + 5 + 5

* Harmonics for rank 1
= (2,0 =(2,0 =(2,0
G 19Ty, G5 [9)(T1), G5 19)(Tay)
** symmetry

xT

z

** expression

7\/EGul' + \/%va + mG;zyy + \/%Gyzz
10 10 10 10

V10Gu.y  V30G.y N V30Gyx N V30Gy, 2
10 10 10 10

V10G, 2 N V30G,.x N V30G,.y
5 10 10

= (2,2 = (2,2 =(2,2
G2 [g)(Thy), G5 [g)(Thy), G457 [g)(Thy)
** gymmetry

x

z

** expression

3v35G & (xQ +y? - 422) V105G, x (3;v2 —Ty? — 2z2) V105G y (4&72 —y? - z2) V105G, 2 (4&72 —y? - zz) V105G, xyz
- 70 * 70 + 35 * 35 t—

3V35G,y (22 + y? — 42%) N V105G,y (T2? — 3y® + 222)  V105G,yx (22 — 4y? + 2%) N V105G,.xyz V105G z (2? — 4y? + 2?)
70 70 35 7 35

3V35G .,z (322 + 3y? — 222) N V105G, 2 (z — y) (z + y) N V105G yzyz V105G @ (x4 y* — 422)  V105G,.y (2% + y? — 42%)
70 14 7 35 35

* Harmonics for rank 2
=(2,-2 =(2,-2
GE P l(Bw), G857 0)(Bu)
** gymmetry

V3(x—y)(z+y)
2

** expression
Gy
Gy

GCEVl9)(Ew), G5 [9)(Ew)

** symmetry



V3(x—y)(z+y)
2

** expression

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

V42G,, (x—y)(z+v) n V14G, (362 +y? - 222) . 3V14G,, xz 3\/ﬁGyzyz

14 14 14 14
GE[9)(Eu), G5 [9)(Ew)

** symmetry

V3(z—y)(z+y)
2

** expression

V14G, (3z* + 622y? — 242222 + 3y* — 24y%2% + 82%) 5V 412G, (x —y) (z +y) (2% + y* — 62%)
56 168
5\/EGW$1/ (:(:2 T 622) 5v42G .z (3:(:2 +3y% — 4z2) 5v42G,.yz (3:(:2 +3y% — 4z2)
84 84 84

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

168 168
5vV14Gzy (x —y) (z+y)  5V14Ga.xz (52 — 9y® — 22%)  5VI4G,.yz (922 — 5y? + 222)
+ 12 + 84 + 84

G2 19)(Tow), G55 [9)(T2u), G5 2 [g)(Tou)
** gymmetry

V3yz
\/gscz

V3zy
** expression
Gy
Gz
Gy

=(2,0 =(2,0 =(2,0
5" [0 (Tou). 655" [0) (Tew), G557 9] (T2u)
** symmetry

V3yz
\/51‘2

V3xy
** expression

VA2G,yz  3V14G,yz  3V14GLxz 314Gy  V14G,, (227 — y? — 22
_ + vy _
14 14 14 14 14

VA2G,xz  3V14Gxz  3V14GLyz  V14G,. (22 —2y° +2%)  3V14G,.zy
14 + 14 * 14 + 14 + 14

VA2G,xy  V14Gay (22 + 9% — 222)  3V14G,.yz  3V14G,.z2
— —+ + + Yy
7 14 14 14

GE[9)(T2u), G5V [9)(T2u), G537 9)(T2)

** gymmetry

V3yz



\/EIZ

V3zy
** expression

_5\/4§Guyz (3x2 + 3% — 4z2) 4 5vV14Gyz (91:2 —5y% + 222) B 5\/ﬁGwa:z (132 — 6y% + zz)

84 84 42
5vV14G,.xy (332 +qy? - 6z2) n \/ﬁGyz (x4 — 3x2y? — 32222 — 4yt + 27y222 — 424)
42 42

542G, xz (32 4 3y* — 42%)  5V14G,xz (5a? — 9y* — 22%)  5V14G,yyz (62% — 32 — 22)
- + +
84 84 42
V314G, (43:4 + 3x2y? — 27222% — yt + 3y22% + 424) 5V 14G,.xy (;I:2 +y? - 6z2)
42 42

5VA2G , xy (22 + y* — 622) N SVIAGay (z —y) (x+y)  VIAGy, (4ot — 27222 + 32252 + 4y 4 3y222 — 24)
84 12 1
VTG, (02— 2= ) 5VTiGys (12— + )
* 42 - 42

* Harmonics for rank 3
G g](Aszy)

** gymmetry
V1dzyz
** expression

V3Guyz  V3G.y  V3G,.w
3 T3 T 3

GEV[g](Asy)

** symmetry
V1bzyz

** expression

\/gGwyz (3.7:2 +3y2 — 222) . 3Gy (3x2 — 2% + 3z2) 3 \/?:Gyzx (2.7:2 —3y% — 322)
6 6 6

G$? [g](Asy)

** symmetry
V1bzyz
** expression

_21\/@Guxyz (1‘2 +y? - 222) N 21v66G,xyz (x—y)(z+vy) B \/%Gmyz (6954 — 51z2y? 4 52222 4 6y* + 5y?2? — z4)

44 44 66
V66G,5y (6.704 + 5z2y? — 512222 — y* 4 59222 + 624) n \/%Gyz.r (x4 — 52y — 52222 — 6y* + 51y%2% — 624)
- 66 66
=(2,-2 2(2,-2 =(2,—2
C5 7 19)(T1), G557 [9)(Thg), B3 [9)(Tig)
** gymmetry

T (212 —3y2 — 322)
2

Y (31’2 — 2y2 + 322)
2

z (322 + 3y — 22?)
2
** expression

7\/ﬁGul’ + 3\/5Gu1' . \/5Gzyy o ﬁGzzZ
10 10 5 5

VIBGuy  3V5Guwy  V5Gayr  V5Gy.z
10 10 5 5




\/EGUZ _ \/gGarzx _ \/gGyZy
5 5 5

GEV19)(Thg), G2 [9)(Thg), G5 9)(T1g)
** gymmetry

T (2302 —3y% — 322)
2

Ly (327 — 292 + 322)
2

2 (3372 +3y% — 222)
2

** expression

B V15G .z (4x2 —21y? + 922) N V5G, (4;v2 -y - 1122) n V5Gayy (4x2 —y? - z2) . V5Gys2 (4x2 —y? - 22)

—V5G,
60 20 20 20 V5Gysayz

V15G,.y (211’2 — 4g? — 9z2) VBGLy (1‘2 — 4y? + 1122) V5G .y (1’2 —4y? + 22)
60 * 20 a 20

\/gGyzz (x2 — 4% + 22)

- \/ngz:L“yz — 20

B V165G, z (332 + 3y? — 222) 3 V5G,z (x —y) (z +y)
15 2

G2 9)(Tag). G5 [9)(Th), G537 [g)(T1g)

** gymmetry

V5Ga.x (22 + y? — 422) - VBGy.y (2% +y? — 422)

~ VBGayyz - 20 20

T (2302 —3y% — 322)
2

Y (3:52 -2y + 322)
2

K (3.7)2 +3y% — 222)
2

** expression

V330G, @ (4 + 2?y? — 412222 — 3y* + 15y222 + 1824) N V110G, 2 (42 — 272%y? — 132222 + 11y* + 15y222 + 424)
B 264 88

N VI10G.yy (82 — 122%y% — 1220222 + y* + 29222 + 24) N V110G, (82 — 1222y — 122222 + y* + 2y%2% + 2*) N V110G . zyz (22 — y? — 2?)
44 44 44

V330G .y (3I4 — x2y? — 152227 — dy* + 419222 — 1824) V110G,y (113:4 — 2722y 4+ 152222 + 4y* — 13222 + 424)
264 88
n V110G, (x4 —1222y? + 22222 + 8yt — 12y%2% + 24) B V110G, xyz (.752 — 2% + 22) n V110G, 2 (,704 — 122292 + 22222 + 8yt — 129222 + 24)

44 44 44

V330G, 2 (152 + 302%y? — 402222 + 15y* — 40y%2% + 82%)  7TV110G,2 (z — y) (z + y) (22 + y* — 222)  TVI110Gayz (2? +y? — 22%)

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

G219l (Tag), GS3 2 9)(Tag), G552 [g)(T2g)

** gymmetry

V1bz (y — 2) (y + 2)
2

V1by (z — 2) (x + 2)
2

V152 (2 —y) (x + y)
2

** expression

_Guzr V3G N V3Gayy  V3Ga.z
2 6 3 3

Guy V3G  V3Gur  V3Gy.z
2 6 3 173



\/gG,UZ + \/gGsz _ \/gG.UZy
3 3 3

GO 19)(Tag), G5 [9)(T2g), G [9)(T2g)

** gymmetry

VIBa (y = 2) (y + 2)
2

V1by (x — 2) (z + 2)
2

V152 (z —y) (z + )
2

** expression

Gux (2x2 —3y% — 322) V3G, (2x2 — 3% — 322) \/gG,,yy (6.1:2 +9y2 - 922) V3G, = (69{:2 —9y% + 22)
4 + 12 + 12 B 12

Guy (31‘2 — 2% + 322) B V3G,y (3:52 — 2% + 3z2) _ \/gGmy:L' (1‘2 +6y2 — 922) B \/gGyzz (91’2 — 6y® — 22)
4 12 12 12

V3G, (3:62 +3y? — 222) V3G, (x2 —9y% + 622) \/gGyzy (9:172 —y? - 622)
6 + 12 + 12

G [9)(Tag), G357 [9)(Tag), G5 9)(T2g)
** gymmetry

V152 (y — 2) (y + 2)
2

Viby (z — 2) (x + 2)
2

VIBz (2~ y) (x + y)
2

** expression

V22G,x (22 + 1122y? — 312222 4+ 9y* — 87y%22 + 3021)  V66G,x (22" — 732y + 532222 + 51y* — 87y%2% — 122*)

88 264
V66G,yy (120* — 462292 + 662222 4 5y* — 4y?2% — 92%)
132
N V666G, 2 (12x4 + 6622y? — 462222 — 9yt — 4y?2% + 524) N 21V66G . xyz (y — 2) (y + 2)
132 44

V22G,y (9z* + 11z%y? — 872222 + 2y — 31y%2% + 302)  V66G,y (5la’ — 73z%y? — 872222 + 2y + 53y%2% — 1224)

88 264
N \/%Gzyx (5:)34 — 462%y? — 42222 + 12y 4 66y°22 — 924) B 21V66G . zyz (x — 2) (z + 2)
132 44
N V66G,,. > (91’4 — 6622y + 40727 — 12y* + 46y%2% — 52*)
132

C21V22G,2 (z —y) (x +y) (2 +y° - 22%) N V66G, 2 (392 — 1742%y? — 202222 + 39y* — 20222 + 42%) N 21V/66G .y vyz (z — y) (z +y)
88 264 44
V66G,.x (5at — 4y — 462222 — 9y* + 66y22° + 1227)  V66G,.y (92* + 42%y? — 66222 — by* + 46y222 — 122*)
132 132

* Harmonics for rank 4
(2,2
GA(L ' >[g](‘41u)
** symmetry
V21 (:(:4 —322y? — 32222 + y* — 3222 + z4)
6

** expression

V30G,, (x2 +y? - 222) n 3v10G, (x—vy)(z+vy) B \/ﬁGzy:ry B V10G,,xz _ \/mGyzyz
20 20 5 5 5

G g)(Ar)

ot



** symmetry

V21 (,1:4 — 322y — 32222 + y* — 3y222 + 24)
6

** expression

V165G, (z* — 122%y2 + 62227 + y + 6y?2? — 22%) N VB5G, (. — 1) (x +y) (z® +y? — 62%)
66 22
N \/ﬁGwyazy (x2 +y? - 622) n VB55G,.x2 (4132 —6y% + z2) B \/ﬁGyzyz (61‘2 —y? - zz)
22 22 22

G [g)(Ar)

** gymmetry

V21 (,1:4 —32%y? — 30222 +yt — 3y + z4)
6

** expression

V15015G,, (.7:6 — 152422 + 15222* + 98 — 159422 4 15y%2* — 226)

572
N 3v5B005G, (z — y) (x + y) (2 — 922y? — 5a?z? + ¢t — 5y?2? + 524) N VB005G vy (Ta* — 1922y — 132222 + Ty* — 13y222 4 132%)
572 286
n V5005G ., xz (7374 — 1322y? — 192222 + 13y* — 13y%2% + 724) n V5005G,.yz (13x4 — 1322y — 132222 + Ty* — 199222 + 724)
286 286

G2 gl(E), 6372 (g)(Ey)

** symmetry

V15 (x4 —1222y? 4 62222 + y* + 69222 — 2z4)
12

V5 (x—y) (x +y) (2 +y* — 62?)
4

** expression

V442G, (x2 +y? - 222) 3 3V14G, (z —y) (z +y) N 2V14G . zy B V14G,,xz B V14Gy yz
28 28 7 7 7

3V14G, (z —y) (z +y) V42G, (:Bz +y? - 22’2) VA2G vz V42G,yz
B 28 * 28 - 7 + 7

A g)(E), G 9)(E)

** gymmetry

V15 (a2 — 122y + 62222 + y* + 6y222 — 224)
12

V5 (z —y) (z +y) (2% +y* — 62%)
4

** expression

V231G, (8z* — 33x%y? — 15222 + 8y* — 15222 + 52*) N VTG, (x —y) (x +y) (22 + 4 — 627)
231 7
n VTTGayzy (w2 +y? - 622) VTG, a2 (162 — 33y? — 52:2) N VTG yz (3312 —16y% + 522)
14 154 154

VTTG, (z —y) (v +y) (22 + y? — 622) N V231G, (2a* — 32%y? — 92222 + 2y* — 9y22% + 32%)

7 7
n V231G yzy (z — y) (x +y) ~ V231Gg.xz (222 — 33y% 4 92?) V231G yyz (3322 — 2y% — 92?)
22 154 154

G2 [)(E.), CE gl (Ew)

** symmetry

V15 (2t — 122%y% + 62222 + y* + 6y22% — 22%)
12

VB (z —y) (z +y) (2% +y% — 622)
4




** expression

V429G, (.776 + 4524 y? — 602422 + 4522yt — 5402%y% 2% + 1502224 + yb — 60y* 22 + 150y%2* — 20z6)

1144
21V143G, (z — y) (z + y) (2 — 202%y% + 62222 + y* + 6y%2% — 621)  TV143Guymy (2f — 4a?y? + 22222 + y* + 2222 — 22%)
1144 52
N TV143G, w2 (ah + 563%y? — 220727 — 11y* — 34y%22 +102%)  7TV143G,.yz (112 — 5622y? + 342222 — yt + 22y%2% — 102%)
572 572

21V143G,, (x — y) (z +y) (a* + 2z%y? — 162722 + y* — 16227 + 1627)

1144
N V429G, (132 — 452y? — 1502422 — 452%y* + 5402%y%2% + 602221 + 13y% — 150y*2% + 60y22* — 82°)
1144
N 21V429G ,yzy (x — y) (z + y) (22 + y? — 102%) N V429G, w2 (Tat — 42%y? — 222227 — 11y* + 26y%2% + 42%)
572 572
N V429G, yz (112 + 4a?y? — 262222 — Ty + 229222 — 424)
572

G P19l (Thn), G2 [9)(Tha), G52 [9)(T1a)

** symmetry

V35yz (y — 2) (y + 2)
2

7\/%‘LZ(‘L—Z)(.L+Z)
2

V35zy (z —y) (z +y)
2

** expression

3\/§Guyz \/éGvyz \/éGyz (y - Z) (y + Z)
R R 4

3v2G 2 _ V6G, 2z _ V6Gy. (z — 2) (z + 2)
4 4 4

V6Gyzy  V6G., (x—y) (z +y)
2 + 4

G [9)(T1w), 653 [9)(Tha), G5 [9)(T1)

** symmetry

V35yz (y — 2) (y + 2)
2

7\/%IZ(I*Z)($+Z)
2

V3bxy (z —y) (z +y)
2

** expression

VI1G,yz (1822 + 11y? — 1722) N V33G,yz (622 — 15y + 1322) N TV33G w2 (3y? — 22)

44 44 44
N TV33G,.xy (y2 — 3z2) \/ﬁGW (y—2)(y+2) (6x2 . z2)
44 B 44

_\/ﬁGuxz (115(:2 +18y2 — 17z2) B V33G,xz (15372 — 6y? — 1322) B 7\/?§Gwyyz (3x2 — 22)

44 44 44
V33Ga: (z — 2) (z+2) (2% — 6y2 +22)  7V33G,.zy (22 — 322)
44 44

TVIIG 2y (x —y) (x +y) | V33Guay (a2 +y* — 622)
- 11 + 22
V33Gay (x —y) (2 + ) (z% +y? — 62%) 7V33G,.yz (3z% — ¢?) 7V33G, vz (z? — 3y?)
* ‘ vl + 1 * T

G 9)(T), G832 19)(Th), G2 9)(Th)




** symmetry

V35yz (y — 2) (y + 2)
2

_ V3bzz(z—2) (z+2)
2

V35zy (z —y) (z +y)
2

** expression

3V1001G,yz (22 + 132%y? — 172222 + 11y* — 41y%2% + 142%)  V3003G,yz (22 — 472y + 432222 + 17y* — 41y?22 + 824)

572 572
3v3003G 2 (3m2y2 — 2222 — 8yt 4+ 13y22% — z4) 3v3003G ..y (m2y2 — 32222 +yt — 139222 + 8z4)
286 286
N V3003Gy. (y — 2) (y + 2) (2 — a?y? — 2222 — 2y + 299222 — 224)
286
3V1001G, 2z (112t 4 1322y? — 412222 + 2y* — 17y222 + 1424)
572
v3003G,zz (17&54 — 47x%y? — 412222 + 2yt + 43222 + 824) 3v3003G .y yz (8304 — 322y — 132222 + 9222 + 24)
572 286
N V3003G,. (z — 2) (z + 2) (22:4 +22y? — 292222 — yt 222 4 224) . 3v/3003G,.zy (x4 +22y? — 132222 — 3y + 824)
286 286

9vV1001G 2y (z — y) (z + y) (22 + y* — 102?) N V3003G,zy (252 — 822%y? — da?2? + 25y — 4y?2? + 424)

572 572
V3003Gyay (z — y) (z +y) (22* — 2922y + 2222 + 2y* + y222 — 2*)
286
N 3V3003G,2yz (82 — 132%y% — 32°2% +y* +4%2%)  3V3003G .2 (¢ — 132%y% + 2222 + 8y* — 3y%2?%)
286 286

CE19)(Tw), G5 19)(T2), G52 [9)(Tu)
** gymmetry
Vhyz (6:c2 —y? - 22)
2

_ NGEZ ((E2 — 6y? + 22)
2

B Vbay (362 +y? — 62’2)
2

** expression

3VIAG,yz  3V42G,yz  VA2G.xz  VA2G,.vy VA2G,, (227 — y? — 2?)
T T 7 + 7 + 28

3V14G, vz 3V42G, 2z V4A2G yz V426G, (132*2y2+22)
T T w7 T 28

L VA2G,.ay
7

3VIAG,zy  VA2G., (22 +y? —22%)  V42G,.yz VA2Gxz
14 B 28 + 7 + 7

CEV19)(Ton), GL3V19)(Tow), G5V 19)(Tou)

** symmetry

Vbyz (6:102 —y? - z2)
2

_ NGEZ (:c2 —6y? + zz)
2

B \/E:L'y (_7;2 + y2 — 622)
2

** expression

vﬁﬂhyz@@972mﬂ+47£)+\03u;gz@4#44@2711ﬁ)+\03thn(w12+mw273u%
308 308 308
4_\/23163L.zxy(18x2,31y2+39z2) V231G, (122* — 363%y? — 362222 + y* + 30y%22 + 2*)
308 308

8




VTTGyzz (2527 — 24y? — 1722) \/231vaz(3x24724y24711z2)_F\/23165yyz(39m24+18y24731zé
308 308 308
V231G, (m4 — 3622y? 4 302222 + 12y* — 36y%2% + z4) V231G, vy (31x2 — 18y? — 3922)
308 308

B VTG zy (22 + y? — 622) _ V21Guay (z —y) (x+y) V231G, (2% + 3022y? — 362222 + y* — 36y%2% + 122*)

77 22 308
V231G,.yz (39.7:2 — 3132 + 1822) V231G xz (31:(:2 — 3992 — 18z2)
* 308 - 308

G (9)(Teu), GE32[9)(Tou), G 9)(Tou)

** symmetry

V5yz (6x2 —y? - zz)
2

_ NGEZ (x2 — 6y? + 22)
2

B \/Exy (xz +y% - 622)
2

** expression

21v143GLy= (81’4 + T22y? — 232222 — gt + Y222 + 2z4) N 21v429G,yz (8:174 —132%y? — 32222 + y* + y22?)

572 572
V429G w2 (21’4 —2322y% 4 2222 4+ Syt + Ty?2? — 24) V429G, xy (2:c4 +a%y? — 232222 — gt 4+ Ty22% + 824)
286 286
4_\/4296'1,2(2;L-6--15x4y2--151-4,22--15x2y4+180x2y2z2--15x2z4+2y6--15y422--15y2z4+226)
286

21v143Gxz (1'4 — Toy? — 2222 — 8y + 239222 — 224) 21v429G,z 2 (:c4 —1322y2 + 2222 + 8y* — 3y222)

572 572
V429G 1y yz (8% — 23x%y? + Ta222 + 2y + 222 — 2%)
286
V429G, (225 — 152%y? — 15222 — 152%y* + 180x%y?2% — 152%2% + 2y5 — 15y%2% — 15y22% 4 229)
286
N V429G . zy (:L'4 —a2y? — 72222 — 2y* + 234222 — 824)
286

21vV143G zy (2 + 22%y? — 162222 + y* — 16y%2% + 162%)  21V429G, 2y (z — y) (z +y) (2 + ¢y — 102?)

572 572
N V429G, (21’6 — 1524y — 152422 — 1522y* + 180229222 — 152224 + 295 — 15y*22 — 15¢%2* + 226)
286
V429G, yz (8:134 + Tr?y? — 232222 — y*t + 22 + 224) n V429G a2 (:c4 — T2%y? — 2222 — 8y* + 239222 — 224)
286 286



