PG No. 27 Dg, 6/mmm | hexagonal | (polar, internal axial quadrupole)

* Harmonics for rank 0
* Harmonics for rank 1
=(2,1
@(1 )[g} (A2u)

** symmetry

z

** expression

V30G,zy 3 V30G.y (z —y) (z +v) n V30G,.yz 3 V30G,, x>
5 10 10 10

O 191(Er), 33" [9)(Bra)
** gymmetry

T

Y
** expression

3VI10G.yz  V30G,yz \/%waz V30G,.xy \/%GW (y—2)(y+2)
T 1w 1w 10 1w 10

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

* Harmonics for rank 2

2 (2,—1
2 )(As)
** gymmetry

1,2 y2 N
o gt

** expression

V2G..y  V2Gy.x
2 2

Q%" [g)(Asy)

** symmetry

:L'2 y2 5
Ty gt

** expression
5vV42G,xyz _ 5V42G,2 (z —y)(x+y) B VA2G,.y (xz +qy? - 422) N VA2G @ (x2 + % — 4z2)
14 28 28 28

2(2,—1 2(2,—1
CV9l(By), O Vgl ()
** gymmetry

V3yz

—\V3zz
** expression

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

\/§Guy - \/EGvy + \/éth-L \/gGyzZ

2 6 6 6

=(2,1 =(2,
QG [9)(Erg), Q83 [9)(Bry)
** 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,—1 ~(2,—1
A2V g](Eag), B3V [g)(Eag)
** gymmetry

V3(x—y)(z+y)
2

*\/gxy
** expression

V6Gayz  V6G..y  V6G,.x
3 6 6

V6Gyz  V6G.x  V6G,.y
3 6 6

=(2,1 =(2,1
Q3 [9)(Ezg), B3 [g](Ezy)
** gymmetry

V3(z—y)(z+y)
2

*\/gxy
** expression

5\/éﬁGuxyz \/ﬂG:,,yz (3.”52 + 3y2 — 222) \/ﬂGmy (91’2 — y2 — 622) \/ﬂGyzx (.”52 — 9y2 + 622)
- 14 + 28 B 28 + 28

75\/@6'”2 (z—y)(z+y) N VI4G,z (32 + 3y? — 222) B V4G, x (22 — 3y? — 322) B VI4G .y (322 — 2y + 32%)
28 28 14 14

* Harmonics for rank 3
2(2,-1
$ Vg1 A2)
** gymmetry
z (33:2 + 3y? — 222)
2
** expression

B V30G Yy n V30G,y (z —y) (z +v) n V30G,.yz B V30G,,x2
10 20 5 5

38V [9](Aza)

** gymmetry

z (3&72 + 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, 2z (3z% 4 3y? — 42?)
6 12 12 12

= (2,—1
£ V9B
** gymmetry

V10y (3.752 — y2)
4
** expression

3Gz N V3Gayyz N V3Ga: (x—y) (x+y)  V3Gy.zy
2 2 4 2

2(2,1
3¢V [9)(Bra)
** gymmetry

V10y (32° — y°)
4

** expression

TV2G,x2 (ac2 — 3y2) B V6G,xz (3,772 +3y? — 422) N J@Ga,yyz (3.1:2 + 3y? — 422)

8 24 24
N V6G,. (5z* — 212%y? — 92222 + 2y* + 9y22?) N V6Gy.zy (1122 — 17y? + 182?)
24 24

2



= (2,~1
Q& V[9)(Bzu)
** gymmetry

V10z (22 — 3y?)
4

** expression

V3G,yz N V3Gayrz 3Gy V3G, (x—y) (x+y)
2 2 2 1

G [9](Bou)
** gymmetry

V10z (:r2 — 3y2)
4
** expression
V26 yz (33:2 - y2) V6G,yz (3332 + 3y? — 422) \/GGsz (33:2 +3y% — 422)
- + + '
8 24 24
V6G,.zy (17332 —11y? — 1822) . J@Gyz (2x4 — 212292 4 92222 + 5yt — 93/222)
24 24

@V lo)(Br), B85 lg(Br)
** symmetry

V6 (1‘2 + y2 — 422)
4

Voy (22 + 32 — 422)
4

** expression

V15Guyz | 3V5Guwyz  3V5Gauz N 3VBGa.ay VBGy. (527 — y? — 42%)

5 10 10 10 20

V165G, xz n 3v5G,xz . 3\/5Gzyyz B V5G,» (332 — 5% + 422) B 3\/5Gyzacy
5 10 10 20 10

@V l0)(Br), B [9) (Br)
** gymmetry
V6z (xz +y? - 422)
4

Voy (22 + 32 — 422)
4

** expression

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

wZZ (3% + 3y* — 4z T2 (X% — 27Ty" + 8z zyYz x® — 13y~ + 8z
V30G,xz (322 4 3y? — 422)  V10G 2 27y? +82%)  V10G.,yz (1522 — 13y? + 822
24 24 24
VI0G, (2* + 32%y? — 92222 + 2y* — 159222 + 42%) N V10G,.zy (2% + y* — 622)
24 24

OV [9](B2u), BV 9](F2)
** gymmetry

V1bzyz

VI5z (z —y) (x +y)
2

** expression

V6Gu (z—y) (@ +y) | V2C, (2* +y* —22?)
4 4

_\/éGumy _ \/iG;L.y (.1:2 N 2z2)
2 4




051 [9)(Eau), G55 16)(Fu)
ok symmetry

V1bzyz

V162 (z —y) (x +y)
2

** expression

V3G, (z—y) (x+y) (22 + 32— 622) G, (2 — 122292 + 62222 + y* + 63222 — 22%)
6 6
TGy (@ —y) et y) | TGz e =) (e 42) TGy ly— )y +2)
6 6 6

V3Gyay (22 + y? — 622) N TGy (x —y) (x+y)  Gay (5t — 1822y — 122222 4 5y* — 12y%2% + 42%)
3 6 12
TG..yz (32% +y? — 22%) 7Gxz (2% + 3y* — 222)
12 12

* Harmonics for rank 4

7V 1g)(Arg)

* symmetry

3 4 3 2,2 3 4
%Jr%f&rzzz«#% —3y?2% 24
** expression
V105G, wyz N V105G.yz (x —y) (+y)  VI05Ga.y (2° +y? — 42%) N V105G,.x (22 + y? — 427%)
7 14 28 28

2,1
G lgl(Any)
* symmetry

3 4 3 2,2 3 4
%+%73x222+% — 3y 4 4
* expression

3 V330G, zyz (22 + y* — 227) N V330G (x — y) (x + y) (% + y* — 227)

44 88
V330G,.y (.754 +202y? — 1220222 +y* — 129222 + 824) V330G, x (.r4 +222y% — 122222 +y* — 129222 + 824)
88 88
2,1
@V a)(Buy)
* symmetry
V70zz (22 — 3y?)
4

** expression

73\/§Guy (32% — ¢?) B V6Gy (22 + y* — 422) B V6Gyz (22 +y? — 422) B V6G,xyz B V6Gy.z (z —y) (z +y)
8 8 8 4 8

G 9)(Buy)
** gymmetry

V7022 (m2 — 3y2)
4

* expression

3VTTG .y (3x2 — y2) (:B2 +9? - 82’2) V231G,y (71 — 162%y? 4 62222 + y* + 622 424)

88 88
V231G (1’4 — Ta2y? — 32222 + 4y4 —3y%22 + 224) V231G, .xyz (111‘2 —y? - 1022) V231G, 2 (2 + 92%y? — 5a?2? — 4yt + 5y222)
44 44 44
@V [o)(Bay)
* symmetry
VT70yz (3{E2 - y2)
4

** expression

3v2G, @ (2% — 3y?) n V6G, (2% + y? — 422) 3 V6Gayy (22 + y° — 422) V6G,.z (x —y) (x+y) \/5Gyz:(:yz
8 8 8 8 4




GV [9)(Bzy)
** gymmetry

myz (3952 — y2)
4

** expression

3WVTTGyx (1‘2 — 3y2) (1‘2 +y? - 822) V231G ,x (1‘4 —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+\/2316‘ 4zt — 922y? — 5a22% — ot 5“+\/2310J 2 — 11y + 1022
- 44 44 44

OV gl(Erg), B V1gl(Eny)
** 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
1 9](Erg), B [9](Eny)
** 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 (xz +y? - 2z2)
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(2,—1 =(2,—1
Q5 V19 (Bag, 1), @5V g](Bng, 1)
** symmetry

V35 (22 = 2zy — y?) (22 + 22y — ¢?)
8

V35zy (x —y) (z +y)
2

** expression

\/gGIyZ (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

OV [9)(Bag, 2), O Vlg) (B, 2)

wyTYZ +

ot



** symmetry

VB —y) (@ +y) (@7 +y° - 62°)
1

NG (1,2 Tyt 6z2)
2

** expression

6V7G xyz \/ﬁGzyz (312 +3y? — 222) N V21G,.y (2:L'2 —y? 4 z2) V21Gy.x (:L'2 — 2% — 22)
7 14 14 14

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
O [9)(Bag. 1), Q" [9)(Eg, 1)
** gymmetry

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

V3bry (z —y) (z +y)

2
** expression
IWVIBAG  ayz (z —y) (z+y)  VA62G,ayz (22 +y? — 22%)  V462G.yz (z — y) (x4 y) (22 + y* — 222)
- + +
22 44 88
V462G .y (9x4 — 14a2y? — 122222 + y* + 4y2z2) . V462G, (:L‘4 — 142%y? 4 42222 + 9y* — 12y222)
88 88
IVIB4G, 2 (22 — 2zy — y?) (2% + 2zy — 3?) 3 VA62G, 2 (z — y) (x + y) (2% + ¢y — 227) N VAB2G ywyz (2% + y? — 22%)
88 88 44
. V462G, (1:4 — 8x%y? — 22222 + 3yt + 6y222) . V462G, y (3x4 — 8x2y? + 62222 + yt — 2y2z2)
44 44

(2,1 (2,1
Q% [9(Bag, 2), BV [g)(Eng, 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



