PG No. 21 Cs 6 [hexagonal | (polar, internal axial quadrupole)

* Harmonics for rank 0
* Harmonics for rank 1
=(2,1
3V lg)(4)
** symmetry

z
** expression

\/%vay _ \/%Gwy (x - Z/) ('Z‘ + Z/) + \/%Ga:zyz _ \/'?EGszZ
5 10 10 10

OV [gl(Ey), % [g)(Er)
** gymmetry

T

Y
** expression

3V10G,yz  V30G,yz  V30G.,xz  V30Ge.zy  V30G,. (y—2)(y +2)
T 1w 1w 1 1w 10

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

* Harmonics for rank 2

@ lgl(A)
** gymmetry

1,2 y2 N
T gt

** expression

\/§Gzzy _ \/iGyzw
2 2

A& [gl(A)

** symmetry

:L'2 y2 5
Tyt

** expression
5vV42G,xyz _ 5V42G.,2 (z —y)(x+y) B VA2G,.y (xz +qy? - 422) N V426G, x (xz + 9% — 422)
14 28 28 28

= (2,—1 =(2,—1
&V 19y, OV lg)(E)
** gymmetry

V3yz

—V3xz
** expression

\/§Gufl7 + \/éle' + \/éGzyy - \/ng22
2 6 6 6

\/§Guy _ \/EGUy + \/éGJ:y-L \/EGZ’,ZZ

2 6 6 6
A& 19l E, B 9)(Er)

** symmetry

V3yz

—V3zz
** expression

B VA2G, (.1:2 +9? - 4z2) 3 V14G, (x2 —9y% + 622) 3 \/ﬁGwyy (3:(:2 — 2% + 322) . V14G,, = (3.1‘2 +3y? — 2z2)
28 28 14 14

1




VA2G .y (3:2 +9? - 422) V14G,y (93:2 T~ 6z2) \/ﬁGmya; (2.’1)2 — 3y - 3z2) \/ﬁGyzz (31:2 +3y% — 222)
- 28 a 28 * 14 * 14

2(2,—1 =(2,~1
Q1)) B V) (B2)
** symmetry

V3(z—y) (z+y)
2

—V/3azy
** expression

V6Gayz  V6Ga.y  V6Gy.x
3 6 6

V6G,z  V6G..x  V6G,.y
3 6 1 6

OV [g)(E2), G5 [g)(E»)
** gymmetry

V3(x—y)(z+y)
2

—V3zy

** expression

5vVA2Gxyz  V14AG 2 (31‘2 +3y2 — 222) VI4G,.y (91‘2 —y? - 6z2) V14G,.x (1‘2 — 9y + 622)
T 14 + 28 - 28 * 28

542G,z (z —y) (z + ) N VI4G,z (32° +3y* — 22%)  V14Ga.w (22° = 3y” - 32%)  V14G,.y (32% — 2y° +327)
28 28 14 14
Harmonics for rank 3
2(2,—1
@5 Vlgl(A)

** symmetry

*

z (3272 + 3y — 222)
2
** expression

_\/%vay + \/%G:L'y (l‘ — Z/) (3j + y) + \/%Ga:zyz _ \/%Gyzxz
10 20 5 5

AP [gl(A)

** symmetry

z (3272 + 3y — 222)
2
** expression

V15G,ay (22 + y? — 622) N V15Gay (z — y) (z + y) (22 + y* — 62?) V15G,.yz (322 4 3y% — 42?) N V15G, a2z (3z% 4 3y? — 42?)
6 12 12 12

Q¢ Vgl(B,1)

** symmetry

V10y (322 — ¢?)
4

** expression

_\/gGvIZ + \/EGIUUZ + \/§G1z (I - 7/) (‘7; + 1/) _ \/gGyzxy
2 2 4 2

Q¢ Vgl(B,2)

** symmetry

V10z (:):2 — 3y2)
4
** expression

V3Gy,yz n V3G o2 _ V3G, zy B V3G, (x —y) (x +y)
2 2 2 4




@118, 1)
** gymmetry

V10y (3;v2 - yz)
4

** expression

V26 x2 (1.2 — 3y2) V6G,z2 (322 + 3y? — 422) n V6G.yyz (322 +3y* — 422)

8 24 24
N V6G,. (5x4 — 2122y — 92222 + 2y* + 9y222) N \/gGyz:cy (11902 —17y% + 1822)
24 24

2 (2,1
3 1)(B,2)
** symmetry

V10z (1’2 - 3y2)
4

** expression

V26 yz (3.r2 - y2) V6G,yz (3.r2 +3y2 — 422) \/6G<Cy$2 (33:2 +3y% — 422)
—~ + +
8 24 24
3 V6G,.xy (1731:2 —11y% — 18z2) N V6G,. (2x4 —21z2%y? + 92222 + 5yt — 9y2z2)
24 24

08V lgl(E), BV lgl(E)
** gymmetry

_\/é:(: (2% +y? — 42%)
4

VBy (% + 2 — 422)
4

** expression

B V15G.yz  3v5Guwyz B 3VBGyyaz N 3V5G.zy B \/5Gyz (5m2 . 4z2)
5 10 10 10 20

V165G xz n 3V5G,xz n 3\/5Gzyyz B V565G, (ac2 —5y% + 4z2) B 3\/5Gyzxy
5 10 10 20 10

(2,1 = (2,1
OV [9)(E), B3 [g)(E1)
** symmetry

_ V6z (272 +y? - 4z2)
4

V6y (1’2 +y? - 422)
4

** expression

V30G.yz (322 + 3y — 42?) N VI10G,yz (2722 — y? — 822) V110G, a2 (1322 — 15y — 82?)
24 24 24
V10G,.zy (2% + y? — 622) N VI0G,. (22* + 32%y? — 152222 + y* — 9y222 + 42%)
24 24

V30G,xz (3:52 +3y? — 4z2) V310G, xz (1'2 —27y? + 822) V10G 2 (151‘2 —13y% + 822)
24 24 24
VI10G,. (a* + 32%y? — 92222 + 2y* — 159222 + 42%) N V10G,.xy (2 + y? — 62%)
24 24

=(2,— =(2,—
GV GI(E), O Vlg)(E2)
** symmetry

V1bzyz

V15z (z —y) (x +y)
2

** expression

VBG, (z —y) (z+y)  V2G, (22 +y? — 22?)
4 + 4




_VoGury

VG (a2 + 42 — 227)

2 4
A2V [9)(Es), BV [9)(Es)

** gymmetry

V1bzyz

V152 (z —y) (x +y)
2

* expression

V3G (z —vy) (z+7y) (2% +y2 —62%) G, (a* — 1222y + 62222 + y? + 6y22% — 22%)
6 6
CTGyry (v —y) (w+y) | TGaaz(@—z)(x+2) TGuyz(y—2)(y+2)
6 6 6

V3G, xy (1‘2 +y? - 622)

N Gy (v —y) (z +y)

Gy (51:4 —1822y? — 122222 + 5y* — 12222 + 424)

3
TGy2yz (3:1:2 +y? — 222)

6 B 12

B TGy vz (m2 +3y? — 2z2)

12

* Harmonics for rank 4

AV gl(4)

** gymmetry

4
— 32222 + 3 _

12

2.2, 4
3 1 3y“z" + 2
* expression
_ V105G,ay=z N VI105Gay2 (z —y) (z+y)  V105Ga.y (a®+9? ) V105G,.x (22 + y? — 427)
7 14 28 28
2,1
T g)(4)
* symmetry
3at 3aPy? 227 4 4

** expression

B 7Vv330G,zyz (y;z +y? - 222)

N 7V330G4yz (z — y) (z +y) (2% + 32 — 222)

44

n V330G .y (1’4 +22%y% — 122222 + o4

88

— 129222 + 8z4) V330G,.x (1’4 +222y% — 122222 + y* — 129222 + 8z4)

88
QP Vigl(B.1)

* symmetry

V70zz (xz — 3y2)
4

* expression

_3\/§Guy (31’2 — yz)

_ V6G,y (:L'2 +9? - 422)

88

\/ngyl (-752 + y2 - 422) \/ész-TyZ _ \/éGyzZ (T - y) (T + y)

8
0P Vigl(B.2)

* symmetry

myz (3:52 — y2)
4

* expression

8 a 8 h 4 8

3v2G ,x (2% - 3y?) N V6G,x (2% +y? — 427) B V6G .y (2% +y? — 42%) N V6G,.z (z —y) (x+y) B V6G, Yz
8 8 8 8 4
QP 1g)(B.1)
* symmetry
V70zz (.’E2 . 3y2)
4

* expression

3WVTTGLy (3.7:2 - yz) (x2 +y? - 822) N V231G,y (7.71:4 — 162292 4 62222 + y* + 69222 — 424)
88 88
V231G, x (:(:4 — Ta?y? — 32222 + 4yt — 3y222 + 2z4) V231G, xyz (lla:2 —y? - 1022)

44

44

\/231Gyzz(a:4+9r y? — 5222 — dy* + 5y%z



Q" 19)(B,2)
** gymmetry

myz (3952 — y2)
4

** expression

3WVTTGyx (1‘2 — 3y2) (1‘2 +y? - 822) V231G ,x (r4 —1622y2 + 62222 + Ty* + 6222 — 4z4)
B 88 h 88
ayy (4™ — Tx7y® — 3“2 +y* — 3y“z° + 22 222 (4™ — 9x7y® — o 2 — Yy~ +oy“z yzlyz (x° — 11y® + 10z
V231G,yy (42* — Ta?y? — 32%2% + y* — 3y22? 24+\/23IG 4zt — 922y? — 5a22% — ot 5“+\/2310J 2 — 11y + 1022
- 44 44 44

= (2,—1 =(2,—1
Qe Vlol(B), O V1))
** gymmetry

B V10yz (3962 + 3y — 422)
4

V10zz (322 + 3y? — 42?)
4

** expression

3v14G (:L'2 +y? - 4z2) VA2G, (:172 +5y? — 82:2) N VA2G,yy (:L'2 —3y? + 822) V442G, 2 (22 — 13y% + 422) VA2G, 1y
56 56 56 56 4

3V14G .y (m2 +y? - 422) n VA42G,y (5:1:2 +y? — 82?) VA2Gyx (3:1:2 —y? - 822) V426G, ayz n VA2Gy .2 (132% —y* — 422)
a 56 56 a 56 a 4 56

~(2,1 ~(2,1
U 9)(E), BV [9)(E)
** symmetry

B V10yz (3:1:2 + 3y — 422)
4

V10z2 (312 + 3y2 — 4z2)
4

** expression

3VIIG,z (2* + 22%y? — 122222 + y* — 12222 + 824) N V33G,x (z* — 1222y2 + 22227 — 13y* + 114y%22 — 2024)

88 88
N V33GLyy (4$4 + 22y? — 272222 — 3y 4 29y222 — 10z4)
44
V33G,.z (41‘4 + 152292 — 132222 + 11y* — 27y222 + 424) n TV33G vy (x2 +y? - 222)
a 44 44

3VIIG,y (z + 22%y% — 122222 + y* — 129222 + 82*) N V33G,y (132* + 1222y? — 1142222 — y* — 2222 4 2024)

88 88
V33G ey (3m4 —22y? — 292222 — Ayt + 27Ty22% + 10z4) . TV33G . xyz (x2 +y? - 2z2)
44 44
V33G,.2 (112* + 152%y? — 272222 + 4y — 13y222 + 424)
a 44

=(2,—1 =(2,—1
0 l)(B2, 1), B3 V0] (B2, 1)
** symmetry

V35 (22 = 2zy — y?) (22 + 22y — ¢?)
8

V35zy (x —y) (z +y)
2

** expression

\/gGWZ (LI‘ — y) (x + y) -~ \/gG:nzy (3552 - ?/2) _ \/gGyz-T (-T2 - 3y2)

V3G, xyz + 2 i 4

V3G,.x (.”L‘2 — 3y2) B \/gGyzy (31‘2 — y2)

VG —y) @ty | e
1 4

2

O V19l (B2,2), B Vlgl(Ee, 2)

wyTYZ +

ot



** symmetry

VB —y) (@ +y) (@7 +y° - 62°)
1

NG (1,2 Tyt 6z2)
2

** expression
6vV7Guzyz  V21Guy2 (312 +3y? — 222) N V21G,.y (2:L'2 —y? 4 z2) V21Gy.x (:L'2 — 2% — 22)
14 14 14

7

73\ﬁGuz (z-y)x+ty V21G,z (32 + 3y? — 222) N V21G,.x (2% — By? + 222) N V21G,.y (522 — y? — 227)
14 28 28

7
OV [9)(E2,1), Q%" [g)(E2, 1)
** gymmetry

V35 (:):2 — 2y — yz) (:c2 + 22y — y2)
8

V3bry (z —y) (z +y)
2

** expression
V154G Yz (v — y) (v + y) n V462G zyz (2 +y? — 22%) N VAB2G,yz (z — y) (z +y) (2% +y? — 22%)
88

22 44
V462G, y (9x4 — 14a2y? — 122222 + y* + 4y2z2) . \/@G’yzx (:L‘4 — 142%y? 4 42222 + 9y* — 12y222)
88 88
V154G, 2 (22 — 2zy — y?) (2? + 22y — y?)  VA62G,z (z —y) (z +y) (22 + 42 — 222) N VA62G 1y wyz (22 + y? — 222)
88 88 44
. V462G, x (1:4 — 8x%y? — 22222 + 3yt + 6y222) n \/@Gwy (3x4 — 8x2y? + 62222 + yt — 2y2z2)
44 44

Q% [9)(E2,2), 3" [9)(Es, 2)

** symmetry

VB —y) (@ +y) (@ +y* - 627)
4

NG (,7:2 +y? - 622)
2

** expression
21V22G ayz (2 + y? — 227%) N 21V66G zyz (x —y) (x +y)  V66GLyz (921 — 24x?y? — 102222 4 9y* — 10y%2% + 227)
44

44 44
n V66G,.y (.7:4 +222y% — 122222 + y* — 129222 + 824) V666G, 2 (x4 +222y% — 122222 + y* — 12222 + 824)
44 + 44
21V22G 2z (x — y) (z + y) (2 + y? — 227%) N V66G.,z (3at — T82%y? 4 202222 + 3y + 209227 — 42%) N 21V66Gyzyz (z — y) (x + y)
88 88 44
n V66G, T (x4 +222y% — 122222 + y* — 12222 + 824) V666G, y (x4 +222y? — 122222 + y* — 12222 + 824)
44 44




