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

* Harmonics for rank 0

* Harmonics for rank 1

QP 19)(Trw), O3 [9)(T1a), O3 9)(T10)
** gymmetry

T
Y
z

** expression

3V10G,yz  V30G,yz  V30G.,xz  V30Ga.xy  V30G. (y—2)(y +2)
T 1 10 T 1 10 10

3V10G, 2z V30G,xz  V30G.,yz  V30G.. (x—2)(x+2)  V30G,.xy
0 1 10 10 ETY

V330G, zy B V30G,y (z —y) (z +v) " V30G,.yz B V30G,. x>
5 10 10 10

* Harmonics for rank 2

=(2,—1 =(2,—1
CV9I(E,), BV lgl(By)
** symmetry

V3(x—y)(z+y)
2

** expression
\/§G11:zy _ ﬂGsz
2 2

V6Gayz  V6Goy  V6Gy.a
3 6 6

AHV 9)(E,), BB [9)(E,)
** gymmetry

** expression

5VA2G,ryz:  5VA2Gayz (x —y) (w+y)  VA2G..y (¥ +y7 - 42%) N VA2G . (2® + y? — 42°)
14 28 28 28

5VA2G,ayz  VI14Geyz (322 +3y° — 22%)  V14G,.y (922 —y? — 622)  V14Gy.x (22 — 9y° + 622)
Ve 3 - 28 + 28

=(2,—1 =(2,—1 =(2,—1
TV 19)(Tag), O [g)(T2g), G55V [9)(Tg)
** symmetry

V3yz
\/gl’Z

** expression

\/iGua7 + \/éle' + \/éGzyy _ VngzZ
2 6 6 6

_\/iGuU + \/6G’Uy _ \/EGTU'T + \/EGUZ’Z
2 6 6 6




_\/GG,UZ + \/éGarzx _ \/éGyZy
3 6 6

Q1 [9)(Tag), 5" [9)(Tag), B3 [9)(T2g)
** gymmetry

V3yz
V3xz
3y

** expression

B V42G (:c2 +y? - 4z2) B V14G,x (£E2 —9y? + 6z2) B V14G,yy (31’2 -2y + 322) n V14G,. 2 (sz + 3y2 — 222)

28 28 14 14

VA2G,y (.7:2 +y? - 422) n V14G 1 (9,7:2 —y? - 622) \/ﬁG’wym (23:2 —3y? — 322) \/ﬁGyzz (3.7:2 +3y2 — 222)
28 28 14 14

5vVA42Gyuz (z —y) (x +y)  V14G,z (3x2 +3y? — 2z2) N V14G, (21‘2 — 3y — 3z2) N \/ﬁGyzy (31‘2 —2y% + 3z2)
28 B 28 14 14

* Harmonics for rank 3
QLY [g)(Az)

** gymmetry
V1bxyz
** expression

V6G, (z —y) (z+y) N V2G, (2% +y? — 222)
4 4

Q5 [9)(Az)

** symmetry

V1bzyz

** expression

V3G, (@ —y) (m+y) (2% +y* —62%) Gy (z' — 12272 + 62227 + y* + 69222 — 227)
6 6
TGy (- y) (@ +y) N T1Gorz(x—2)(x+2) TGyz(y—2) (y+2)
6 6 6

0%V 19)(Tha), OF5 Vg)(Tha), @5 V19)(T1a)
** gymmetry

T (2&02 —3y% — 322)
2

Y (31’2 — 2y2 + 3,22)
2

K (33:2 +3y% — 222)
2

** expression

3V10G,yz  V30G,yz  V30Gu,xz  V30G..xy  V30G,. (y—2) (y+2)
20 20 5 B 5 + 20

3V10G,xz  V30G,xz  V30G.,yz  V30G,. (z—2) (x+2)  V30G,.xy
T 5 B 20 + 5

7\/%vay N V30G,y (z —y) (z +v) N V30G,.yz B V30G,,x2
10 20 5 5

(2,1 (2,1 =(2,1
G [9)(Th), B3 19)(Tru), B3 [9)(T1a)
** symmetry

T (2.762 —3y? — 3z2)
2



y (3:1;2 —2y% + 322)
2

K (3$2 +3y% — 2z2)
2

** expression

7\/5Guyz (61‘2 —y? - 22) B VI15G,yz (GI2 T zz) . \/ﬁGzyxz (41‘2 — 3y — 3z2)
4 12 12
B V15G,.xy (49152 —3y? — 3z2) B \/EGW (y—2)(y+2) (612 —y? - 22)
12 12

VBGuxz (2?2 — 6y? + 22 V156G, zz (22 — 6y% + 22 V165G, yz (322 — 4g? + 322
+ + .
4 12 12
V165G, (z — 2) (x4 2) (2% — 6y? 4 22 V15G,.xy (322 — 4y + 322
y
12 12

V15G,zy (22 + y? — 622) N V15Gay (x —y) (z+y) (22 +y2 — 622)  V15G,.yz (327 + 3y — 422) N V15Gy 2z (322 4 3y? — 42?)
6 12 12 12

2 (2,—1 =(2,—1 7(2,—1
s V1ol (@o). Q% 10)(T2u), Q5[0 (To)
** gymmetry

V152 (y — 2) (y + 2)
2

Viby (x — 2) (x + 2)
2

V152 (x —y) (x +y)
2

** expression

V6G.yz  3V2G,yz N V2G,. (222 — y? — 2?)

4 4 4

V6Guzz  3V2G,xz  V2G.. (22 — 2% + 2%)
r 1 4

_\/éGuxy _ ﬂGarg/ (-/172 + Z/Q - 222)
2 4

OV (9)(Tou), B3 [9)(Tow), B3 [9)(T2)
** gymmetry

V15 (y — 2) (y + 2)
2

V15y (x — 2) (x + 2)
2

V152 (2 —y) (x + y)
2

** expression

V3G, yz (121‘2 — 9% + 522) Gyz (361‘2 +y? - 1322) TG pyrz (21‘2 —3y* — 22)
- +
12 12 12
N TGy (2r2 —y? - 322) Gy, (4954 —1222y% — 122222 + 5y* — 18222 + 524)
12 - 12

V3G, xz (9552 — 1292 — 522) Gyrz (x2 + 3692 — 1322) TGryyz (3z2 — 2% + 22)
— + —
12 12 12
Gy (51:4 — 1222y — 182222 + 4y* — 12y22% + 524) TGy Yy (.7:2 — 22 + 322)
- 12 - 12

3 6 12
T1G.ryz (3.1:2 +y? - 2z2) 7Gy.r2 (x2 +3y2 — 222)
a 12 - 12

V3G, xy (x2 +9? - 622) N TGy (z —y) (x+vy) Gay (53:4 — 1822y? — 122222 + 5y* — 124222 + 424)




* Harmonics for rank 4

QP [g)(Asg)

** gymmetry

V21 (:L'4 — 3:L'2y2 — 32222 4+ y4 — 3y222 + 24)
6

** expression

\/5Gzyz (I‘ - y) (1 + y) _ \/ngzy (‘L - Z) (CL + Z) + \/EGyzx (y B Z) (y + Z)
2 2 2

QP [9)(Arg)

** symmetry

V21 (:1:4 — Z’;:L’Qy2 — 32222 + y4 — 3y27:2 + z4)
6

** expression

3V2310Guwyz (v —y) (w +y)  3VTT0Gayz (2% + 92 — 227) n VTT0G 1y 2 (x — y) (x4 y) (2% + y* — 222)
44 44 22
_ VTT0Ge:y (x—2) (z +2) (22 — 2y% + 2?) VTG, (y—2) (y+2) (222 —y? — 2?)
22 22

AV 9l(E,), B Vgl(Ey)
** symmetry

V15 (2% — 120292 + 62222 + y* + 69222 — 22*)
12

V5 (z —y) (v +y) (2% +y* — 622)
4

** expression

6V7Gyz ﬁGzyz (z—vy)(z+y) V7Gary (4;v2 — 3% + 522) ﬁGyzx (31‘2 —4y? - 5z2)
7 B 14 + 14 + 14

6VTGuzyz  V21Gayz (322 +3y% — 222)  V21Ga.y (222 —y? +2%)  V21G,.x (2 — 2y% — 22)
7 1 - 1 * 1

2 (2,1 = (2,1
Q2 lol(By). Q% [0)(By)
** symmetry

V15 (J:4 —122%y? + 62222 + y* + 6222 — 2z4)
12

V5 (z—y) (z+y) (2 +y* — 622)
4

** expression

21V/66G 2yz (v — y) (z +y) B 21V22G, zyz (v + y? — 222) N TV22G 2 (x — y) (z +y) (2% +y? — 222)
44 44 44

N V22G,.y (1724 — 222%y? — 362222 + 3y* — 8y?2% + 1021)  V22G .2 (32 — 222292 — 82227 + 17y* — 36y%2% 4 10z*)
44 44

21V22G xyz (1‘2 +y? - 222) 21V66G,zyz (v —y) (x + y) N V66G 2 (95&'4 — 2422y — 102222 + 9y* — 103222 + 224)
44 44 44
V66G,.y (r4 +222y% — 122222 + y* — 129222 + 8z4) V66G,x (I4 +222y% — 122222 + y* — 12222 + 824)
44 44

Q% Vgl(Thy), OF5 Vg)(Tog), BF5 Vlg)(Tag)
** gymmetry

V35yz (y — 2) (y + 2)
2

V35xz (x — 2) (. + 2)
2

V35zy (x —y) (z +y)
2




** expression

3Guz (y *42) (y+2) , V3G (y = ) (y+2) , V3Cuyy (4?12 —32%)  V3Ga.z (431/2 -2 V3G

3Guy (T *42) (T + Z) _ \/gGuy (T ; Z) (T + Z) + \/gG:ryl Ef2 - 322) + \/§sz1‘?]2 _ \/gGyzZ (4312 - 22)

\/ngzw (‘(L'2 - 31/2) - \/gGyzy (312 — yZ)

o V3G, 2 (z—y)(z+y)
4 4

2

A 19)(Thg), BV [9)(Thg), B3V 9)(T1g)
** gymmetry

V3byz (y — 2) (y + 2)
2

+ \/ngy:cyz +

_\/ﬁxz(m—z) (x+2)
2

V35zy (x —y) (z +y)
2

** expression

3v154Gx (x2y2 — 2222 oyt —9y22? + 224) V462G, x (w2y2 —x22% — Byt + 27222 — 424)
88 88
\/@Gzyy (21'23/2 — 62222 — yt 4+ 8y%2% — 324) N V462G, 2 (6w2y2 — 22222 4+ 3yt — 8y?22 + z4) \/@Gyzwyz (2x2 —y? - 22)
44 44 44

3V 154Gy (:1:4 +22y? — 92222 — 222 + 224) V462G y (5:1:4 —a2y? — 27222 + 22 + 424)
88 88
N V462G (:):4 —22%y% — 82222 + 6y222% + 32’4) N V462G, xyz (:c2 -2y + 22) N V462G, 2 (3964 + 622y? — 82222 — 29222 + z4)
44 44 44

9V154G, 2 (2 — 2zy — y?) (2 + 22y — ¢?)  V462Gz (x —y) (x +y) (2% + ¢ — 227) N VA62G 1y myz (2 + y? — 222)
88 88 44
n V462G, x (:n4 —82%y? — 22222 + 3yt + 6y222) n V462G, y (31‘4 — 82%y% + 62222 + y* — 2y222)
44 44

~(2,—1 ~(2,—1 ~(2,—1
GV 19)(Tag), O V19)(T2g), 5V g)(Tag)
** gymmetry

\/5yz (6:102 — y2 — z2)
2

B bz (1‘2 — 6y2 + 22)
2

B VBzy (;v2 +y? - 622)
2

** expression

3VTG (2:52 —5y% — zz) V21G, (2:52 +3y% — 922) \/ﬁGwy (2:1;2 T 5z2) V21G,.2 (2:1;2 —5y% + zz)
28 + 28 B 28 + 28

3V7GLy (53:2 — 2%+ 22) V21G,y (3.7:2 + 292 — 922) V21G,yx (.7:2 + 292 — 522) V21Gy. 2 (5,772 —2y2 — z2)
2 N 73 M 38 * 38

3VTG 2 (x —y) (z +y) N V21G,z (3:[2 + 3y — 222) B V21G,.x (1‘2 — 5y? + 222) B V21Gy.y (51‘2 —y? - 222)
7 14 28 28

OV [9)(Tag). O3 [9)(T2), B3 [9)(T2g)
** gymmetry

\/gyz (6:L'2 —y? - 22)
2

_ NGEZ (:c2 —6y? + zz)
2

ot



B VBzy (xz +y? - 622)
2

** expression

3V22G,w (2z* — 32%y? — 172%2% — Byt + 39y%22 + 22%)  V66G,x (22* — 31z%y? + 113222 + 9y* + 39222 — 1224)
88 88
~ V66Gayy (8z* — 1222y? — 122222 + y* + 2y%2% + 24) N V66G,.2 (821 — 1220%y% — 122222 + y* + 2222 4 24) _ 21V66Gy.2yz (y — 2) (y + 2)
44 44 44

3v22G,y (5% + 32%y? — 392227 — 2y + 17y%2% — 221)  V66G,y (927 — 312?y? + 392222 + 2% + 11y%2% — 122*)
- 88 B 88
N V66G (374 — 12222 4 22222 + 8yt — 12222 + 24) N 21V66G . xyz (v — 2) (z + 2) B V666G, 2 (374 — 12222 4 22222 4 8y* — 129222 + z4)
44 44 44

_21V22Guz (z —y) (x +y) (2% +y? — 227) _ V66G,2 (3z* — 7822y + 202222 + 3y* + 20y22? — 42*) _ 21V66Gyzyz (v — y) (z +y)
88 88 44
V66G, .z (x4 +222y% — 122222 + y* — 12222 + 824) n V666G, y (x4 +222y% — 122222 + y* — 12222 + 824)
44 44




