PG No. 17 O3 3 [ trigonal | (axial, internal axial quadrupole)

* Harmonics for rank 0
G&1g)(Au)

** gymmetry

1

** expression

VBGu (2% 4y — 227 N V15G, (z — 1) (z +y) N V15Gy 7y N V165G, 2z N V15Gy.yz
10 10 5 5 5
Harmonics for rank 1
GPOl91(A,)

** symmetry

*

z

** expression
V10G, z " V30G .z " V30G,.y
5 10 10
=(2,2
G g)(4,)

** symmetry

z
** expression

3v35G .2 (31‘2 +3y? — 222) N V105G, z (z —y) (x + y) N V105G zyz V105G ,.x (1‘2 +y? - 4z2) V105G, y (.’L’2 +y? - 4z2)
70 14 7 35 35

GO 9)(E,), G [9)(E,y)
** gymmetry

T
Y

** expression

_V10G,x N V30G,x N V30G,,y N V30G,.z
10 10 10 10

~V10G.y  V30G.y N V30G,yx N V30G,. 2
10 10 10 10

A 9)(E,), 637 [9)(E,)

** symmetry

xT

Y

** expression

3v35G.x (2% + 32 —422)  V105G,x (32% — Ty? —222)  V105G.yy (42% — y? — 22)  V105G,.2 (42% —y? — 22)  /105G,.xy>
) w0 i 70 * 35 - 35 - 7

3V35G.y (22 +y? —42%)  V105G,y (T2 — 3y +222)  V105G.yw (2 —4y® + 22)  V105G,.zyz  V105G,.z (2% — 4y® + 2?)
— + — s + —
70 70 35 7 35
Harmonics for rank 2
GF?g)(4u)

** symmetry

*

** expression

Gu

G [g)(Au)

** gymmetry



** expression

V14G, (:L'2 +y? - 222) V426G, (z — y)(x+y) V42G zy VA2G,xz \/éﬁGyzyz
14 B 14 B 7 T T

=(2,2
G5 [g)(Au)
** symmetry

2 2
Y e
B 2+z

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

56 168
5\/@Gzyxy (:(:2 T 622) 5v42G . xz (3:1:2 +3y% — 4z2) 5vV42G . yz (3:1:2 +3y% — 4z2)

84 84 84
G2 [9)(Bus 1), G832 [g)(Eus )

** gymmetry

V3yz

7\/§IZ

** expression
Gy
7sz

G2 (9)(Bur2), G 2 [g)(Eus 2)

** gymmetry

V3(z—y) (z+y)
2

- \/gxy
** expression

G'U

Gy

GO 9)(Eus 1), 65 [g)(Bus 1)

** symmetry

V3yz

—V3az
** expression

VA2G,yz  3V14G,yz n 3\/ﬁny{L'Z n 3V14G,.xy _ \/ﬁGyZ (2x2 —y? - 22)

14 14 14 14 14

_\/42Guxz B 3V14G,xz _ 3V14G Yz v 14G .. (12 — 2% + z2) 3 3V14G,zy
14 14 14 14 14

GV [g)(Bu, 2), GEO[9)(Bu, 2)

** gymmetry

V3(z—y) (z+y)
2

—V3ay

** expression

VA42G, (z — y) (z+y) N V14G, (x2 +y? - 222) " 314G, xz 3\/ﬁGyzyz
14 14 14 14

V42G, xy v 14G (z2 +y? - 222) B 3V14G,yz _ 3WV14G, xz
7 14 14 14




G [9)(Eus 1), 6557 [9)(Eus 1)

** gymmetry

V3yz
*\/gxz

** expression

5V42G,yz (3z% + 3y* — 42?) N 5VI4G,yz (922 — 5y 4+ 22%)  5V14G, a2 (22 — 6y® + 22)

84 84 42
5vV14G, . xy (.772 +y? - 622) n V314G, (14 — 3x2y? — 30222 — 4yt +27y%2% — 424)
- 42 42

5vV42Gxz (3:1:2 +3y? — 4z2) 5V14G, w2 (5z? — 9y? — 222) 5vV14G 2 (6:)32 —y? - 22)
84 84 42
N V314G, (49c4 + 322y? — 272222 — y* + 3222 + 424) n 5V14G . xy (ZE2 + y? — 622)
42 42

G2 [g)(Bu, 2), G2 9)(Bu, 2)

** symmetry

V3 (z—y)(z+y)
2

—V3ay
** expression

5V42G, (z — y) (z + y) (2% + y* — 627) N VI4G, (192 — 1022292 — 122222 4+ 19y* — 129222 + 42*)

168 168
5VIAG .y (z — y) (z + ) 5v14G,. 22 (522 — 9y% — 222)  5V14G,.yz (927 — 5y? + 222)
+ 12 + 84 + 84

5VA2G,zy (22 +y% — 62%)  5v14G,xy (z —y) (z + ) . /TAG,, (42 — 2722y + 30222 + 4y + 39222 — 24)
84 12 1
TGy (602 =y = 2%) | 5VTHG, a2 (22 = 642 + 2
- 42 T 492

* Harmonics for rank 3
GV gl(Ag.1)
** symmetry
z (3x2 + 3y — 2z2)
2
** expression

V15G,z  V5Ge.x  V5Gy.y
5 5 5

=(2,-2
G lgl(4,,2)
** gymmetry
V10y (322 — ¢?)
4
** expression

V2G,y N V2G
2 2

=(2,-2
G2 lgl(4,.3)
** gymmetry
V10z (:L'2 - 3y2)
4
** expression

V2G,e  V2Gayy
2 2

GSVl9)(Ay. 1)

** symmetry

K (3372 + 3y? — 222)
2



** expression

B V15Gyz (322 + 3y? — 222) ~ VBGyz (@ —y) (x+y)
15 2

V5G,.x (.1:2 +y? - 4z2) 3 V5G,.y (.7:2 +9y2 — 47;2)
20 20

— Jngy:ryz —

(2,0
G5 lgl(A,2)
** symmetry
V10y (3.732 - y2)
4
** expression

5V6G,y (32% — y?) V2G,y (2% +y? — 42%) V2G .y (@2 +y? —42%)  5\2C..xyz  5V2G,.z(x —y) (x +y)
- 21 * 8 * 8 et T3

G$Vl9)(4.3)

** symmetry

V10z (x2 - 33/2)
4

** expression

_5\/(736’,,,70 (2% - 3y?) N V2G,x (2% +y? — 42%) B V2G .y (2% +y? — 42%) N 5vV2G .2 (x —y) (x + ) B 5V2G, . vyz
24 8 8 8 4

G914, 1)

** gymmetry

z (3.”52 + 3y — 222)
2

** expression

V330G, 2 (152 + 30a%y? — 402222 + 15y* — 40y%2% + 821)  7TV110G,z (z — y) (w + y) (22 + y* — 222)  TV110Gyayz (2 + y? — 22%)

264 88 44
N V110G, .z (.7:4 +222y% — 122222 + y* — 12222 + 8z4) n V110G, y (.r4 +222y% — 122222 +y* — 129222 + 824)
44 44

2(2,2
G52 l91(44,2)
** gymmetry
V10y (3.752 — y2)
4
** expression
TV33G,.y (31‘2 - y2) (IZ +9? - 822) N V11G,y (53I4 — 10422y? — 62222 + 11y* — 6222 + 424)

264 88
V11G,yx (51’4 — 5322y2 4 32222 + 26y* + 3y%2% — 224) n V111G, xyz (71’2 — 5y? — 222) V111G, 2z (3:4 — 92%y% + 2222 + 2y — y222)

44 44 44
G$?[9)(4,3)

** symmetry
V10z (3:2 - 33/2)
4
** expression
B 7V33G .« (r2 — 3y2) (r2 + y2 — 822) n V11G,z (11354 — 104x2y2 — 62222 + 53y4 — 6y222 + 424)

264 88
N V11G,y (261’4 — 5322y 4 32222 + 5yt + 3222 — 224) n V111G, 2 (2.7:4 —922y? — 2222 + oyt + y222) " V111G xyz (51‘2 —Ty? + 222)

44 44 44
=(2,-2 =(2,-2

G P l0)(Ego1), G [9](By, 1)

** gymmetry

V6z (.r2 +9? - 422)
4

V6y (:L,2 +y? - 422)
4

** expression

V10G @ _ V30G,z _ \/%Gzyy n 230G, 2
5 30 30 15




VI10G.,y +_\/§5(?uy _ V30G,,x +_2\/§5(?yzz
5 30 30 15

G2 10)(By, 2), G5 2 (9)(E,.2)

** symmetry

V1dzyz

V152 (z — y) (z +y)
2

** expression

3 + 3 + 3

\/gGr,,Z + \/gG;czx _ \/?;Gyzy
3 3 3
(2,0 =(2,0
G719 (B, 1), G5 l)(Bys 1)
** symmetry
V6z (272 +y? - 42:2)
4

V6y (x2 +y? - 4z2)
4

** expression

3V10G, @ (2% + 32 —422)  V30G,z (112% — 9y? — 2422)  V30G.,y (2122 4+ 2 — 242%)  V30G,.z (922 — 21y* + 42%)  V/30G,.zyz
B 40 a 120 - 120 + 120 + 4

3V10G,y (22 +y? — 42%)  V30G,y (922 — 11y2 + 2422)  V30Gyx (22 + 21y? — 2422) N VB0G,.xyz  V30Gy.z (212 — 9y? — 42?)
40 120 120 4 120

GO g)(Ey,2), G5 [9)(E,,2)

** gymmetry

V1bxyz

V152 (z —y) (x +y)
2

** expression

ﬁG;,;yz (3.7:2 +3y2 — 222) n \/gG,EZy (3x2 — 2% + 322) B \/gGny (2.7:2 — 3% — 322)
6 6 6

V3G, z (312 +3y? — 2z2) V3G (x2 —9y% + 622) \/gGyzy (9:):2 . 622)
+ +
6 12 12
G al(By. 1), G50l (B, 1)
** gymmetry

_\/6:1; (2% +y? — 42%)
4

V6y (IZ +y? - 422)
4

** expression

3VBEGx (2t + 22%y? — 120222 + y* — 12222 + 82%) V165G, x (5t — 4a?y? — 462222 — 9y* + 661222 + 1224)

88 264
V165G .y (6;v4 + 522y? — 51222 — y* + 5y22? + 624)
132
V165G, (18z* + 1522y — 412222 — 3y* + 222 + 424)  TV165G,.ayz (22 + y? — 22?)
a 132 a 44

3v55G .y (3:4 +222y% — 122222 + y* — 12222 + 824) V165G, y (93:4 +4a?y? — 662222 — 5yt + 46y%2% — 12z4)
88 - 264
V165G 4y (x4 — 5a2y? — 52222 — 6y* + 51y?2% — 624) 7V165G .y (.T,2 +y? - 2z2)
* 132 B 44
N \/ﬁGyzz (3374 — 15222 — 2222 — 18yt + 41y%2% — 4z4)
132

ot



G [9)(E,.2), G5 [g](E,,2)

** gymmetry

V1bzyz

VI5z (z —y) (x +y)
2

** expression

721\/ 22G,xyz (ac2 +y? - 222) n 21V66G,zyz (x — y) (x + y) v 66G 1y 2 (6x4 — 5122y? + 52222 + 6y* + 5y?2? — z4)

44 44

66

B V66G,.y (6;v4 + 522y — 51222 — y* + 5y22? + 624) n V66G, x (m4 —522y? — 52222 — 6y* + 51y222 — 624)

66

66

21V22G,2 (z —y) (x +y) (2 +y* - 22%) N V66G, 2 (392" — 174z%y? — 202222 + 39y* — 20222 + 42%) N 21V/66G .y vyz (z — y) (x +3)

88 264

44

V66G,.x (5at — 40y — 462222 — 9y* + 66y222 + 1221)  V66G,.y (9z* + 42%y? — 66222 — by* + 46y222 — 122*)

132

* Harmonics for rank 4
=(2,—2
GEPlgl(Au 1)
** symmetry

3 4 3 2,2 3 4
% % — 32222 + % — 3y 4

** expression

132

73\/%G’u (22 + y? — 222) N V210G, (z —y) (x + y) . V210Gayry  2v210G, 22 2V210G,.yz

70 140 70 35

=(2,-2
G lgl(Au2)
** gymmetry
V70xz (1‘2 — 3y2)
4
** expression

\/gG'uxZ _ \/ngyyZ + \/gczz (l‘ - Z/) (l' + y) _ \/gGszy
2 2 4 2

=(2,-2
G 1g)(Au.3)
** symmetry
V70yz (35(:2 - yz)
4
** expression

V3Guyz  V3Guazr 3Gy V3G (z—1y) (z+y)
2 T2 T2 tT—

(2,0

G 1g)(Au 1)

** symmetry
3zt 3x2y?

st

3 4
— 32222 + % —3y222 4 24

** expression

35

V385G, (3z* + 6x%y? — 242222 + 3y* — 24y%2% + 82%) N 3VIIE5G, (z —y) (z + y) (22 + y* — 627)

308 308

n 3V 1155G .y xy (zz +y? - 6z2) V1155G, xz (31‘2 +3y2 — 422) V1155G,,.yz (3w2 + 3y — 4z2)

154 308

G lg)(Au, 2)

** gymmetry
V70xz (22 — 3y?)
4

** expression

308

B V226G x= (x2 — 33/2) N 3v66G,zz (3.7:2 +3y2 — 422) B 3\/67601,!,1;2 (3x2 +3y% — 4z2)

88 88 88

N V66G,, (334 —2122y? 4 152222 + 6y* — 15@/232) . V666G, Ty (193:2 —9y% — 30z2)

88 88
6



G g)(Au,3)

** gymmetry

myz (3952 — y2)
4

** expression

3 TV22G,yz (31'2 - yz) N 3vV66G,yz (3£L‘2 +3y2 — 422) N S@Gmyxz (31‘2 +3y2 — 422)

88 88 88
N V66G,.xy (QI2 —19y% + 3022) 3 \/%Gyz (6304 —212%y? — 152222 + y* + 15y222)
88 88
G 9] (4, 1)
** gymmetry
Bt |

3 4
3 1 32222 + % — 322 4

** expression

3V715G, (5:1:6 + 152%y? — 902*22 + 1522y* — 180229222 + 120222* + 5y° — 90y*22 + 120y22* — 1626)

2288
V21456, (z — y) (z + y) (z* + 22%y? — 163227 + y* — 16y%2% + 162")  7V2145G, my (2! + 222y? — 162222 + y* — 16y%2% + 162%)
+ +
2288 1144
+77\/2145G@zxz(5x4-r10m2y2-20x2z24-5y4-20y2224-8z4) +7\/2145Gyzyz(5m4+10x2y2--20x2z2+5y4--20y2z2+824)
1144 1144

G2 [9)(Au, 2)

** gymmetry

\/%xz (272 — 3y2)
4

** expression

9v/2002G ,zz (atZ - 3y?) (3&02 +3y? — 87;2) N V6006G, 2 (19w4 —160z2y* — 102?22 4 85y* — 10y22? + 42*)

1144 1144
+\/6006Gzyyz(40m4--85x2y24—5x222+7y4+5y2z2--2z4)
572
B v6006G ;. (2:136 — Taty? — 232422 — 82%y* + 902%y%2% + 8222* + b — Tyt2? — 8y2z4)
572
V6006G, .y (5x4 — 22%y% — 442222 — Ty* + T6y22% — 162*)
572

GE?[9)(Au,3)

** gymmetry

V70yz (3x2 - y2)
4

** expression

9\/2002(¥uyz(312——y2)(3x2—k3y2——8z2)4%\/6006(?Uyz(85x4——160w2y2——10$2z24—19y4——10y2224—4z4)

1144 1144
V6006G 2 (7:174 — 8522y? + 5x222 + 40y* + 5y%22 — 224) V6006G . zy (77;4 +22%y? — 762222 — 5yt + 449222 + 1624)
572 572
N VB006G,,. (28 — 8zty? — Tat2? — Tay" 4 9022y222 — 8z22* + 2y5 — 23y*22% + 8y?2*)
572

G2 g)(Bus 1), G 2 [g)(Eu, 1)

** gymmetry

B V10yz (322 + 3y* — 42%)
4

V10z 2 (3302 + 3y2 — 422)
4

** expression

WGz V21Guyz  V2Guaz  V21Ga.xy V216G, (22 + 3y* — 42%)
R Vs V R VI 28

VTG V21Guaz  V21Gayz V21G,, (3%2 +y? - 422) V21Gy,zy
7 T T f 28 T




GV 9B, 2), GF5 V0] (B, 2)
** gymmetry

35 (x2 — 2zy — yZ) (r2 + 2xy — y2)
8

V35ay (z —y) (z +y)
2

** expression

VG, (z —y) (x +y)  V6Gayzy
1 2

V6Gury | V6Gay (@ —y) (@ +y)
2 1

GV [9)(Bu.3), G5 7 [9)(Eus3)

** symmetry

VB —y) (@ +y) (@7 +y° - 62°)
4

NG (1,2 Tyt 6z2)
2

** expression

3V14G, (x — y) (z + ) V42G, ({L’2 +y? - 222) N VA2G x2 V426, yz
28 28 7 7

73\/ﬂGuxy N VA42G,, (:172 +y?— 222) B VA2G,.yz B VA2G, x2
14 28 7 7

COlg)(Eu, 1), G5 [g)(Eur 1)
** gymmetry

B V10yz (322 + 3y* — 42%)
4

V10z 2 (3362 + 3y2 — 4z2)
4

** expression

17V 154Gy = (3x2 + 3y — 42:2) V462G, yz (33:1:2 — 51y + 4022) V462G 2 (9m2 +93y2 — 40z2)

616 616 616
9V462G,.xy (2 + y* — 62%) N V462G, (62* + 3z%y? — 392222 — 3y* + 15222 + 42%)
616

616

17V 154Gz (3m2 +3y? — 422) V462G, xz (51%2 —33y% — 4022) V462G .,y (93%2 +9y? — 4022)
616 * 616 * 616
n V462G, (3m4 — 32%y% — 152222 — 6y* + 399222 — 424) n IV462G . zy (w2 +y? - 622)
616 616

=(2,0 =(2,0
GE 0B, 2), E57[9](Bu,2)
** symmetry
V35 (:1:2 — 2zy — yz) (IQ + 22y — yz)
8

V35zy (z —y) (z +y)
2

** expression

_7\/ﬁG’u (2% = 2zy — y?) (2% + 22y — °) N V33G, (z —y) (z+y) (22 +y* — 622)
44 44
\/?EGzyary (xz +1? - 6z2) 7V33G .12 (x2 — 3y2) 7\/§Gyzyz (33:2 - y2)
B 22 + 44 a 44

TVIIG 2y (x —y) (x +y) | V33Guay (a2 +y* — 622)
- 11 * 22
V33Gay (x —y) (2 + ) (z% +y? — 62%) V333G, yz (3z% — ¢?) 7V33G, vz (z® — 3y?)
+ 44 * 44 + 44

8



GO 9)(Eu, 3), 65 [9)(E., 3)
** gymmetry

VB (z—y) (@ +y) (2° +y° - 62°)
1

Vhay (wz +y? - 622)
2

** expression

VTTGy (z —y) (z+y) (2% +y> — 622) V231G, (22" — 322y — 92222 + 2y — 9y22% + 32%)
77 77
_ V231Gaay (x —y) (z +y) N V231G, a2 (222 — 33y? + 92%) N V231G,.yz (3322 — 2y% — 92?)
22 154 154

VTG zy (22 + 32 — 622) N V231G zy (z —y) (z +7) N V231G, (2% + 302%y? — 362222 + y* — 36y222 + 1224)

77 22 308
V231G,.yz (3922 — 31y + 182%)  V231Gy.xz (31z% — 39y? — 182?)
B 308 + 308

G2 ()(Eu, 1), G2 [g)(Eur1)
** symmetry

B V10yz (3:1:2 +3y2 — 422)
4

V10z 2z (3&02 + 3y2 — 422)
4

** expression

21/286G,yz (5x4 + 1022y% — 202222 + 5y* — 20y%22 + 824) 7V 858G, yz (11w4 +4da?y? — 262222 — Tyt + 22222 — 424)

1144 1144
4 TV 858G vy (m4 — T22y? — 2222 — 8y* + 23222 — 224) N 7V 858G, xy (:v4 + 222y? — 162222 + y* — 169222 + 1624)
572 572
V858G, (.IG —daty? — 112%22 — 1122y* + 9022y222 — 4222 — 698 + 101y*22 — 116y22* + 87;6)
572

21v/286G ,xz (514 + 1022y — 202222 + 5y* — 209222 + 8:44)

1144
7V 858G, xz (7{E4 — 4a?y? — 222222 — 11y* 4 26222 + 4z4) TV 858G 1y (8:v4 + Txy? — 232222 — y* + 222 + 2z4)
+ +

1144 572

V858G . (Gav6 + 11laty? — 1012422 + 4a2y* — 9022222 + 1162224 — ¢ + 11y*22 + 4y?2* — 826)
572

7V 858G . wy (a:4 +22%y? — 162222 + y* — 16y222 + 16z4)

572

=(2,2 =(2,2
GEP9)(Eu, 2), B [9](Bu,2)
** symmetry
V35 (:1:2 — 2zy — yz) (IQ + 22y — y2)
8

V35zy (z —y) (z +y)
2

** expression

9V1001G, (22 + y? — 1022) (22 — 22y — y?) (22 + 22y — y?) N V3003G,, (z — y) (z + y) (172* — 2302%y? — 82222 + 17y* — 8y?22 + 82%)

2288 2288
n V3003G 5y xy (49374 — 16622y? + 82222 + 49y* + 8222 — 8z4)
1144
n 3v3003G, . xz (7.1‘4 — 58x2y? — 4x22% + 23yt + 12y2z2) N 3v3003G,.yz (23?64 — 58x2y? 4+ 122222 + Tyt — 4y222)
1144 1144

9v1001G 2y (z — y) (x + y) (z? + y* — 102?) N V3003G,wy (252 — 822%y? — da?2? + 25yt — 4y?2? + 42%)

572 572
V3003Gay (z — y) (z +y) (20* — 2922y + 2222 + 2yt + 3222 — 2%)
286
n 3v3003G,,yz (8;1:4 — 1322%y% — 32222 +y* + y222) B 3v3003G, .z (x4 — 1322y + 2222 + 8y* — 3yzz2)
286 286



G 9)(Eu,3), 6557 [9)(E., 3)

** gymmetry

VB (z—y) (@ +y) (2° +y° - 62°)
1

Vhay (wz +y? - 622)
2

** expression

21V143G, (z — y) (z + y) (z* + 22%y? — 162222 + y* — 16y%2% + 162*)

1144
V429G, (132° — 452y — 1502722 — 4522y + 5402%y?2? + 602221 + 13y5 — 150y%2% + 60y>2* — 829)
1144
21V429G yay (x — y) (x +y) (22 + 9 — 102%)  TV429G,.wz (Ta* — 4a?y? — 222727 — 11y* + 26y%2% + 42*)
572 572
V429G, yz (111‘4 +4a?y? — 262222 — Tyt + 22y%2% — 424)
B 572

21V143G vy (a* + 22%y* — 162222 + y* — 16y°22 + 16z4) N 21V4A29Gzy (z — y) (z +y) (22 + y* — 1022)

572 572
V429G, (228 — 152492 — 152422 — 1522y* + 1802%y%22 — 152224 + 25 — 159%22 — 15y22* + 226
y
286
N V429G, yz (81’4 + Tx?y? — 232222 — y* + 22 + 224) V429G a2 (:L'4 — T2%y? — 2222 — 8yt + 239222 — 224)
286 286

10



