PG No. 19 (3, 3m (3ml setting) [ trigonal | (polar, internal axial quadrupole)

* Harmonics for rank 0
* Harmonics for rank 1
=(2,1
3PV lgl(A)
** symmetry

z
** expression

V330G, xy B \/%Gzy (z—y)(z+y) n V30G,.yz B \/%Gyzmz
5 10 10 10

33V 19)(E), @3V [g)(E)
** symmetry

x

Yy
** expression

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

3V10G 2z V30G,xz \/%Gmyyz V30G,,, (z—2)(z+2) \/%Gyzwy
0 10 10 10 T

Harmonics for rank 2

= (2,—1
&gl
** gymmetry

*

z? y2 2
I

** expression

\/§G:nzy _ \/iGyz-T
2 2

Q%" [g](Ar)

** gymmetry

2 42

Yy 2
B 2+z

** expression

5VA2G yxyz _ 5VA2Gz(z —y) (z+y) VA2G,.y (22 + 42 — 42?) N VA2G .z (22 + y? — 427)
14 28 28 28

0%V lgl(B, 1), @V 9l(E, 1)
** gymmetry

\/gx z

V3yz
** expression

7\/§Guy + \/6G11y - \/éGg;y$ + \/6GyZZ
2 6 6 6

V2G,z N V6G,z N V6G.yy  V6G,.z
2 6 6 6

0%V gl(E, 2), B%5 Vlgl(E, 2)

** symmetry

3y

V3(z—y)(z+y)
2

** expression

_V6Gz | V6Grx  V6Gyey
3 6 6




\/échyz _ \/aGarzy _ \/éGyzx
3 6 6

2 (2,1 =(2,1
@ (e, 1), G55 1B, 1)
** symmetry

\/EIZ

V3yz
** expression

VA2G .,y (x2 +y? - 422) " V14G,y (91’2 —y? - 622) \/ﬁGzyw (2:172 —3y% — 3z2) \/ﬁGyzz (31‘2 +3y2 — 222)
28 28 14 14

VA2G .z (x2 N 422) V14G, (1’2 —9y% + 622) \/ﬁGwy (3r2 — 2% + 322) n V14G,. 2z (31'2 +3y? — 222)
28 28 14 14

(2,1 = (2,1
Cl(E,2), B3 [9)(E, 2)

** symmetry

V3ay

V3(x—y) (z+y)
2

** expression

5V42G 2 (x—y)(z+vy) V14G, 2 (3&72 +3y? — 222) . V14G, (2:1:2 —3y% — 322) N \/ﬁGyzy (31:2 —2y% + 322)
28 B 28 14 14

5V42Gzyz  V14Geyz (3x2 + 3y — 222) V14Gyry (9x2 —y? - 622) V314G .o (x2 — 9y + 622)
- + — +
14 28 28 28
Harmonics for rank 3
G Vlgl(Ar, 1)

** symmetry

*

z (3272 + 3y — 222)
2
** expression

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

@5 Vol(41.2)
** gymmetry

Y0y (322 - 4?)
4

** expression

_V3G,az N V3Gayy2 N V3G (z—y) (x+y)  V3Gy.ry
2 2 1 2

Q% [9)(Ar, 1)

** symmetry
z (3&52 +3y% — 2z2)
2
** expression

V15G,zy (22 + y* — 6z2) . V15Gay (z —y) (z+y) (22 + y2 — 622)  V15G,.yz (322 + 3y° — 422) . V15Gy 2z (322 4 3y? — 42?)
6 12 12 12

Q5 1g)(A1,2)
** gymmetry

\/ﬁy (31'2 — yz)
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
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Q5 g)(A2)

** gymmetry
Vv 10z (:):2 — 3y2)

4

** expression

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

@ 1g1(A2)
** 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 gle 1, G5V lel(B, D)
** 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

V15G,xz N 3v5G,xz N 3V5G.y2 B VB5Gy (2% — 5y? + 422) 3 3V5Gy, 1y
5 10 10 20 10

0%V gl(B, 2), % [g)(E,2)

** gymmetry

V15zyz

VI5z (z —y) (x +y)
2

** expression

V6G, (z —9) (z +y) N V2aG, (:1:2 +9? - 2z2)
4 4

B V6G, xy _ V2G4, (2% +y? — 22%)
2 4

GV (B, 1), G (91 (B, 1)
** gymmetry
6z (272 + y2 — 4z2)
4

Voy (12 + y? — 422)
4

** expression

V330G, yz (3x2 + 3y — 422) n V10G,yz (27:1:2 —y? - 8z2) V10G w2 (13av2 — 15y — 822)
24 24 24
V310G, zy (:1:2 + y? — 622) N V10Gy; (22* + 32?y? — 152222 + y* — 9y?2% + 424)
a 24 24

V30G,zz (3x2 + 32 — 4z2) V10G,zz (.7:2 —27y? + 8z2) V10G,,y> (15.7:2 — 13y + 822)

24 24 24
V10G,, (334 + 322y — 92222 + 2y — 15222 + 424) . V310G, xy (x2 +y? - 6z2)
24 24

3




= (2,1 = (2,1
CPIE,2), O3V 9)(E,2)

** gymmetry

V1bzyz

V162 (z —y) (x +y)
2

** expression

V3G (z—vy) (z+7y) (2% +y2 —62%) G, (a* — 1222y + 62222 + y* + 6y22% — 224)
6 6
TGy (@ —y) et y) | TGz e =) (e 42) TGy ly— )y +2)
6 6 6

3 6 12
TG..yz (32% +y? — 22%) 7Gxz (2% + 3y* — 222)
12 12

V3Gyay (22 + y? — 622) N TGy (x —y) (x+y)  Gay (5t — 1822y — 122222 4 5y* — 12y%2% + 42%)

* Harmonics for rank 4
=(2,—1
E Vg4 )

** symmetry

34 322 34
%+%73xzz2+%73y222+z4

** 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
£V l(41,2)
** symmetry
VT0yz (322 — ?)
4
** expression

3V2G .z (:1:2 - 3y2) N V6G, (a:2 +y? - 422) B \/ngyy (mz +y? - 4z2) N V6G,.z (x — ) (z +y) B \/6Gyz:ryz
8 8 8 8 4

Q1g)(Ar,1)
** gymmetry

gt gty

3y
3 1 32222 + % — 322 4

** expression

B 7V330G,zyz (22 + y* — 227) N TV330Gay2 (z — y) (z + y) (2% + y* — 22?)
44 88
n V330G .y (;v4 +22%y% — 122222 + y* — 124222 + 824) B V330G, x (ac4 +222y% — 122222 4yt — 129222 + 824)
88 88

QP 1g)(Ar,2)
** gymmetry

V70yz (3.7:2 - y2)
4

** expression

VTG (2% — 3y2) (:c2 +y? - 82:2) V231G (o — 162%y? + 62222 + Ty* + 6y222 — 424)
88 88
V231G .y (41’4 — Ta?y? — 32227 4 y* — 3y?2? + 227) N V231G, 2 (4:64 —92%y% — 52222 — yt + 5y2z2) N V231G xyz (:172 —11y% + 1022)
44 44 44

QP V[g](A2)

** symmetry
V70zz (x2 — 3y2)

4

** expression

C3V2Guy (32° —y?)  VBGuy (P +y’ —42°)  VBGaua (0f + 7 —42%)  V6Ga.ayz  V6G,.z(z—y) (z+y)
8 8 8 4 8




Q" [g)(A2)

** gymmetry
V70zz (I2 — 3y2)
4
** expression
3VTTGuy (3:82 - y2) (1’2 +9? - 822) N V231G,y (7954 — 1622y + 62222 + y* + 69222 — 4z4)

88 88
V231G, yx (r4 — Tx?y? — 32222 + 4yt — 3y%22 + 224) V231G, zyz (llz2 —y? - 10z2) V231G, 2 (a:4 +922y? — 5?22 — 4yt + 5y222)

44 44 44

A%V gl(E, 1), 3% Vlgl(B, 1)
** gymmetry

V10zz (3302 +3y% — 422)
4

B V10yz (322 + 3y* — 42%)
4

** expression

3V1I4G,y (22 +y* — 42%)  VA2G,y (52% +y? — 822) N VA2G 4y (322 — y? — 82?) N VA2G,xyz  VA2Gy.z (1327 — y? — 422)
56 56 56 4 56

3V14G .« (12 +y? - 422) V426G, (:E2 + 5y% — 87;2) n \/ZEGIyy (12 — 3%+ 8z2) VA2G, .z (12 — 13y + 422) \/@Gyzxyz
56 56 56 56 4

AV gl(E,2), B3 Vgl(E,2)
** symmetry

_V3bzy (z —y) (z +y)
2

V35 (1‘2 —2xy — y2) (3:2 + 2zy — yz)
8

** expression

V3Gyz (z —y) (x +y)

\/ngzx (IQ - 3y2) + \/gGyzy (3'7;2 - y2)
2

4 4

— V3Goyzyz —

V3Guoyz(z—y) (@ +y)  V3Gay (32° —¢?) V3G (2® —3y%)
2 1 1

A V19l(2,3), O Vgl(B,3)
** gymmetry

B Vbay (,702 +y? - 622)
2

V3G, xyz +

VB(x—y) (2 +y) (¢® +y* — 627)
1

** expression

3VTG 2z (x —y) (z +y) N V21G, 2 (31’2 +3y? — 222) B V211G, (1‘2 — 5% + 222) B V21Gy.y (5952 —y? - 222)
7 14 28 28

6vV7Guzyz  V21Gayz (3:E2 + 3y — 222) n V21G,..y (2:1:2 —y?+ 22) V21Gy, (mQ — 2% — 22)
T a 14 14 a 14

=(2,1 =(2,1
A lgl(E, 1), B% 9B, 1)
** gymmetry

V10z 2 (?mv2 + 3y2 — 422)
4

B V10yz (33:2 +3y? — 422)
4

ot



** expression

3VIIG,y (z* + 22%y% — 122222 + y* — 129222 + 82%)  V/33G,y (132 + 122%y% — 1142222 — y? — 29222 + 202%)
88 88
n V333G, (3x4 —22y? — 292222 — 4yt 4+ 2Ty% 2% + 1024) 7V33G . xyz (132 +y? - 222)
44 44
N V33G,.2 (112 + 152%y? — 272222 + 4yt — 13y222 + 424)
44
3VIIGa (2t + 22%y? — 122727 + y? — 12222 + 82%) N V33Gyx (ot — 122292 + 22227 — 13y* + 114222 — 202%)
88 88
n V33G Ly (4.1:4 + a2y? — 272222 — 3yt + 29222 — 1024)
44
V333G, 2 (4.1:4 + 152292 — 132222 4 11y* — 27y2%22 + 4z4) N TV33G . xyz (3:2 +y? - 222)
44 44

%V lgl(E,2), BV [0)(E,2)

** symmetry

35y (z —y) (z +y)
2

V35 (x2 — 22y — yz) (1’2 + 22y — yz)

8
** expression
W 154Gy 2 (2% — 2zy — y?) (1’2 + 2xy — y2) N VA62G, 2 (z — y) (x + y) (a® + y? — 227) B V462G Yz (:c2 +y% - 222)
88 88 44
V462G, (1’4 — 82%y? — 22222 + 3yt + 6y222) V462G, y (3:104 — 82%y% + 62222 + y* — 2y222)
44 44

IWI154G  xyz (z —y) (x +y)  VA62G,ayz (22 + 2 — 22%)  V462G.yz (v —y) (z +y) (2 + y* — 277)

- + +
22 44 88
B V462G .y (9:134 — 1422y — 122222 + y* + 4y222) n V462G,.x (:1:4 — 1da%y? + 42222 + 9y* — 12y22?)
88

88
A lgl(E,3), B%V[9)(E, 3)
** gymmetry

_ Vbay (1’2 +y? - 622)
2

VB —y) (@ +y) (¢ +y* - 627)

4
** expression
721@01@ (x—y) (z+y) (a® +y? —22%) B V66G,z (3z* — T8z%y? + 202222 + 3yt + 209222 — 42%) B 21V/66Gyvyz (z — y) (x + )
88 88 44
B V66G,.x (x4 + 222y — 122222 + y* — 129222 + 824) n V66G,.y (m4 + 222y — 122222 + y* — 129222 + 824)
44 44
21V22G wyz (22 + y? — 222) N 21V66G  ayz (¢ —y) (x +y)  V66Gayz (92 — 2422y? — 102222 + 9y* — 10y222 + 224)
44 44 44
n V66G,.y ($4 +22%y% — 120222 + y* — 129222 + 8z4) . V66G, (m4 + 22292 — 120222 4+ y* — 129222 + 8z4)
44 44



