PG No. 35 C5.(1) 3m (3lm setting) [ trigonal | (axial, internal axial quadrupole)

* Harmonics for rank 0
=(2,2
GP[g)(42)

** symmetry

1

** expression

VG, (x2 +y? - 2z2) VI5G, (x —y) (x +y)  VIBGeyry  V15G..xz  V15G,.yz
- 10 * 10 t—s Tt 5 Tt 3

* Harmonics for rank 1
G g)(42)
** gymmetry

z

** expression

\/EGWZ + \/%Gzzx + mGyzy
5 10 10

G?[g)(As)

** symmetry

z

** expression

3v35G .2 (31‘2 +3y2 — 222) N V105G, z (z —y) (x + y) N V105G, zyz V105G ..z (1‘2 +y? - 422) V105G, y (.’L’2 +y? - 422)
70 14 7 35 35

GO 9)(E), G l9)(E)

** symmetry
-y
x

** expression

VI0Guy | V30Gyy _ V30Gyz _ V30G.2
10 10 10 10

_\/EGWT + \/%va mGzljy + \/%Gaczz
10 10 10 10

GHP[g)(E), G5V lgl(E)

** symmetry
-y
x

** expression

3V35G,y (2% + 32 — 42%)  V105G,y (T2 — 3y> + 22?) N V105G, x (22 — 4% + 22) V105G, xy> | Y105Gy.z (2% — d4y? + 2?)
70 70 35 7 35

335G, (3% +y? — 42?)  V105Gux (3z% — Ty? — 222)  V105G.yy (42? — y? — 22)  V105G,.z (42% —y? — 22)  /105G,.xy>
- + + + +
70 70 35 35 7
Harmonics for rank 2
=(2,-2
GF?g)(42)

** symmetry

*

1,2 y2 9
T gt

** expression

Gu

G [g)(A2)

** symmetry



** expression

V14G, (x2 +y? - 222) V426G, (x—y)(z+vy) \/@Gzy:vy VA2G w2 \/EGyZyz
14 B 14 B 7 Tt

5" [g)(A2)
** gymmetry

2 2
T Yy 2

BRI

** expression
VI4AG, (32 + 62%y? — 242222 + 3y* — 249222 + 821)  BVA2G, (z —y) (z + y) (2* + y* — 627)

56 168
5\/@Gmyzy (x2 + y2 — 6z2) 5VA42G a2 (3x2 + 3y2 — 422) 5\/@Gyzyz (3x2 + 3y2 — 422)

84 84 84
=(2,—2 =(2,—2
G2 9(B, 1), G 2 (g)(B, 1)

** symmetry

V3yz

—V3xz
** expression

Gy

7Gzz

G2 9)(E,2), B P19)(E,2)

** gymmetry

V3zy

V3(x—y)(z+y)
2

** expression
Gy
G,

GO 1g)(B, 1), BV g)(E, 1)

** gymmetry

V3yz

*\/gxz

** expression

VA2G,yz  3V14G,yz | 3V14Guyaz  3V14Gxy  V14G,, (2;1:2 —y? - z2)
4 14 14 * 14 - 14

B VA2G,zz  3V14G,zz  3V14G,yz B V14G,, (382 -2y + 22) B 3V14G,,zy

14 14 14 14 14

GO 9)(E,2), 3 [g)(E,2)

** symmetry

Vi3zy

V3(z—y) (x+y)
2

** expression

VA2G Yy \/ﬁGzy (;v2 +y? - 2Z2) 3V14G,,yz  3V14G,,x2
7 7 14 + 14 + 14

VA2G, (z —y) (z +y) LY 14G,, (2% +y? — 22%) . 3VI4G a2 314G, yz
14 14 14 14



GE21g)(B,1), EEI[g)(E, 1)

** gymmetry

V3yz

—V3az
** expression

B 5v42G,yz (3x2 + 3% — 4z2) 4 5vV14Gyz (91:2 — 5% + 222) B 5\/ﬁG1y1‘z (LEQ — 6y% + zz)

84 84 42
5V 14G ., xy (m2 +q? - 622) N V14G,, (m4 — 322y? — 32222 — 4yt + 27y222 — 424)
42 42

5V42G a2 (31’2 +3y? — 422) 5v14Gxz (51'2 — 9% — 222) 5\/ﬂG1yyz (6:172 T 22)
84 84 42
N V14G,, (4x4 +322y? — 272222 — y* + 3222 + 424) N 5V14Gy,zy (1’2 +y? - 6z2)
42 42

GE21g)(B,2), 3V [9)(E, 2)

** symmetry

3y

V3(z—y)(z+y)
2

** expression

5VA2G vy (2 + y? — 622) N 5VI4AG,zy (z —y) (x+y)  VIAG,, (da* — 2T22y? + 32222 + 4y* + 3?27 — 24)
84 12 42
5v14G,.yz (6372 —y? - zz) 5v14G, xz (:1c2 — 6y% + zz)
* 42 B 42

5V42G, (z —y) (z + y) (22 + y* — 62?) N VI4G, (192 — 1022292 — 120722 4+ 19y* — 129222 + 42*)

168 168
5VI4G yzy (x —y) (z + ) 5v14G . a2 (5x? — 9y* — 22?) 5V14G,.y» (922 — 5y? + 22?)
- 12 * 84 * 81

* Harmonics for rank 3
= (2,2
C5g)(Ar)

** gymmetry

v 10y (3x2 — y2)
4
** expression

V2Gy | V2G.,r
3 T2

G5 lgl(40)
** gymmetry

v 10y (3x2 — y2)
4
** expression

5V6G .y (S:EZ — yz) V2G,y (:c2 T 422) \/§Gmy:c (1’2 +y? - 4z2) 5v2G, . xyz 5\/§Gyzz (x—y)(z+vy)
B 24 + 8 + 8 + 4 * 8

= (2,2
G5 [g)(A1)
** symmetry
Vv10y (3;v2 — yz)
4
** expression
TV33G.y (31‘2 - y2) (IZ +y? - 822) n V11G,y (53.”54 — 10422y? — 62222 + 11y* — 6222 + 424)
a 264 88
Y 111Gy (5.1:4 — 5322y 4 32222 + 26y* + 3y%2% — 224) n V111G, xyz (7.1:2 — 5y? — 222) B V111G, 2z (.r4 — 92%y? + 2222 + 2y — y222)
44 44 44

GV [g)(4s,1)



** symmetry
z (3&72 + 3y — 2z2)
2
** expression
\4 15Guz _ \/\F)G:L'zx _ \/gGyzy
5 5 5
GV gl(42,2)
** symmetry

\/Ex (1‘2 — 3y2)
4

** expression

V2G,x  V2Gay
2 2

G [g)(Az, 1)

** symmetry
z (322 + 3y — 22?)
2
** expression
V15G,z (322 4+ 3y2 — 222)  /BGuz(z —y) (z +y)
15 2

V5G. 1 (2% +y? — 42%) B VBGy.y (2% +y? — 42%)
20 20

— VgG;nyyz -

5 [g)(42,2)
** gymmetry
V10z (x2 . 33/2)
4

** expression

75\/6Gu1~ (2% — 3y?) N V2G,x (22 + y? — 427) B V2Gayy (22 4y — 427) N 5v2G.2 (x —y) (z +y) B 5v2G, . vyz
24 8 8 8 4

G [g)(Az, 1)

** symmetry

K (3272 +3y? — 2z2)
2

** expression

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

264 88 44
N V110G, (2% + 222y — 122222 + y* — 129222 + 824) N V110G .y (2 + 22%y? — 122222 + y* — 12y%2% + 824)
44 44

G ?[g)(42,2)
** symmetry
V10z (22 — 3y?)
4

** expression

7V33G.x ($2 — 3y2) ($2 +y? - 8z2) N VI1G,z (11;v4 — 1042%y? — 62222 + 53y* — 63222 + 4z4)
a 264 88
N \/ﬁGzyy (26x4 — 5322y? + 32222 + 5yt + 3y222 — 224) n TVI11G,. 2 (2$4 —92%y% — 2222 + ¢yt + y2z2) n 7\/ﬁGysz‘yz (5&72 —Ty? + 222)
44 44 44

G 29(B, 1), CE P [g)(E, 1)
** gymmetry

VBy (o + 32— 422)
4

6z (zz + y2 — 4z2)
4

** expression

_\/EGuy B V30G,y n \/%Gzya: 2\/@Gyzz

5 30 30 15



V10G, _ V30G, B \/?TOGWy n 2v/30G,,2
5 30 30 15

GE19)(2,2), 6V g](B,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
GO l)(E, 1), G [g)(B, 1)
** symmetry

V6y (:r2 +y? - 4z2)
4

V6 (372 +y? - 432)
4

** expression

3v10G .y (:):2 +y? - 422) V30G,y (99L'2 — 11y 4+ 242%)  V30G,yz (:c2 +21y% — 2422) V30G,.xyz  V30G,,2 (21902 —9y2 — 422)
40 + 120 + 120 B 4 + 120

3V10G, (3:2 +q? - 422) V30G,x (1lac2 —9y? — 2422) \/@Gwy (211‘2 + 9% — 24,22) V30G,.2 (9:(:2 — 2192 + 422) V300G, xyz
N 10 N 120 - 120 + 120 T

GO g)(E,2), 5 [g)(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
GEP (B, 1), G5V 9] (B, 1)
** gymmetry

Voy (2 +y? — 422)
4

V6z (1‘2 +y? - 422)
4

** expression

3VBEG,y (z* + 22%y% — 122222 + y* — 124222 4 82*) N V165G, y (9z* + da?y? — 662222 — 5y* + 46y%2% — 1224)

88 264
V165G @ (m4 —52%y? — 52222 — 6y* + 51y222 — 624) TV 165G, xyz (;vz +y? - 2z2)
— ' +
132 44
V165G, ~ (3274 — 1522y2% — 2222 — 18y* + 419222 — 424)
132

3VB5Ga (ot + 22%y? — 122227 + y* — 12222 + 821)  V165G,a (5at — 4a?y? — 462222 — 9y* + 66y%2% + 122%)
88 264
V165G .y (6.104 + 522y — 51x22% — yt + 5y22? + 624)
132
V165G, .z (183:4 + 1522y% — 412222 — 3yt + 222 + 4z4) V165G, vyz (a:2 +9y? - 222)
132 44

ot



G2 g(E,2), CHV9)(E, 2)

** gymmetry

V1bxyz

V152 (2 —y) (x +y)
2

** expression

21V 22Gwyz (22 +y? — 222) n 21V66Guayz (z —y) (z+y) Vv 66G 4y 2 (62* — 5la?y? + Ba?z? + 6y + 5y?2? — 24)
44 44 66
V66G,.y (62 + 5z?y? — 512?22 — y* 4+ 5y222 + 624) N V66G,.x (:v4 —b522y? — 52222 — 6y* + 51y222 — 62:4)
66 66

21V22G,2 (z —y) (x +y) (2 +y° - 22%) N V66G, 2 (392" — 1742%y? — 202222 + 39y* — 20222 + 42%) N 21V66G oy zyz (x — y) (x + )
88 264 44
V66G,.x (5:E4 —42?y? — 462222 — 9y* + 66y22” + 122%) V66G,.y (9:1:4 +4a?y? — 662222 — 5y* + 46y22% — 1224)
132 132

* Harmonics for rank 4

G P lg)(41)

** symmetry
V70yz (3:(:2 — yz)

4

** expression

V3Guyz | V3Gayrz | V3Gawy | V3G (x—y) (x+y)
y T o Tyt

" g)(A1)
** gymmetry

V70yz (3.1:2 - yz)
4

** expression

B 7\/@Gu,yz (3.702 — y2) N 3\/@6‘1,@/2 (3r2 +3y2 — 422) n 3\/%6‘3;1,952 (31’2 +3y2 — 422)

88 88 88
V666G a2y (922 — 19y% + 3022 V666G, (62* — 2122y% — 152222 4 y* + 159222
+ Y
88 B 88

7 lg)(A1)
** symmetry

V70yz (3.1:2 - yz)
4

** expression

9v/2002G,y= (322 — y?) (3z% + 3y — 82?) N V6006G.yz (852 — 1602%y? — 102222 + 19y* — 10y%22 + 42*)

1144 1144
V6006G,yxz (7ot — 8522y? + 52?22 + 40y* + 5y?2% — 221)  V6006G,.ay (Tat + 20%y? — 762222 — 5y + 449?27 + 1627)
572 572
n V60066, (xG — 8aty? — Tat2? — 7oyt + 902%y%2% — S22t + 2y% — 23y2% + 8y2z4)
572

=(2,—2
CPlg)(A2.1)
** gymmetry

3; 4 35 2,2 3 4

% % — 32727 + % —3y%2% 2t
** expression

3VT0G,, (22 + 42 — 2:7) N V210G, (z — y) (z + y) N V210Gayry  2v210G, 22 2V210G,.y>

70 140 70 35 35

G [g)(A2,2)

** gymmetry

V70zz (272 — 3y2)
4



** expression

V3G,xz  V3Gayyz N V3G (z —y) (z +y) _ V3Gy.ay

2 2 4 2

G lg)(A2, 1)
** gymmetry

3zt 3x%y? 3y*
% T4Z/ —3$2z2+%—3y2z2+z4

** expression

V385G, (32t + 6x%y? — 242722 + 3yt — 24y%2% + 821) N 3V1155G, (z —y) (z + y) (22 + y* — 62?)

308 308
+_3\/1155G;yxy(x2—+y2——6z2) VI1155G,.xz (322 + 3y? — 42%)  V1155G,.yz (322 + 3y? — 422)
154 308 308

GV 9)(42,2)
** gymmetry
V70z2 (3:2 — 3y2)
4

** expression

V222G 2z (x2 - 3y2) 366G, 2z (3332 +3y% — 422) 3\/@G’wyz (33:2 + 3y — 422)

88 88 88
n V666G, (:(:4 — 212%y? 4 152222 + 6y* — 15y222) . V666G, Ty (193:2 —9y? — 30z2)
88 88

G [g)(A2,1)

** gymmetry

Bt | 3y

3 4
3 1 322272 + % —3y222 4 24

** expression

3VTI5G,, (5a® + 15x%y? — 902422 + 1522y* — 180229222 + 120222 + 5yb — 90y*2? + 120y%2* — 162°)

2288
TV2145G, (z — y) (x + y) (2 + 222y? — 162227 + y* — 16y%2% +162*)  7TV2145G, ay (v + 222y* — 162222 + y* — 16y%2% 4 162*)
+ +
2288 1144
+_7\/2145G%zzz(5z44F1012y24—20$222475y4——20y2z247824)_+ 7V2145G,.yz (52 + 10a%y? — 202222 + 5y? — 209222 + 82%)
1144 1144

G [g)(A2,2)
** symmetry
V70zz (.772 — 3y2)
4

** expression

9v2002G ,zz (372 - 3y2) (3362 +3y% — 8z2) N V6006G, 2 (19374 —16022y? — 102222 + 85y* — 10y%22 + 424)

1144 1144
4_\/6006Gwyz(40x4,85x2y2+5a:2z2+7y4+5y222l2z4)
572
v/6006G ., (2;1:6 — Taty? — 232422 — 822yt + 90229222 4 82221 + 4% — Tyt2? — 8y224)
572
V60066, .y (55(:4 —22%y? — 442222 — Tyt 4 T6y%2% — 1624)
572

G2, 1), G5 P lgl(B, 1)
** gymmetry

B V10yz (3:(:2 +3y% — 422)
4

V10z2 (3.’1)2 + 3y% — 4z2)
4

** expression

3VTGuyz  V21Gyz 3 V21G 2 B V21G,.xy _ V21Gy. (2% + 3y? — 427)
7 14 14 14 28

WVIGuxz  V21G,xz  V21Gayy2 V21G,., (3$2 +y? - 422) V21Gy.zy
T 7 IV VIR 28 T

7




EH7?9l(E,2), G 29)(E,2)
** gymmetry

_V3bzy (z —y) (z+y)
2

V35 (:1:2 — 22y — yz) (:Jc2 + 22y — y2)
8

** expression

V6Gury  V6Gay (r—y) (@ + )
2 4

V6G, (x—y) (x+y)  V6Gayzy
4 2

GGV l9(EB,3), B3 2 [9)(E, 3)

** symmetry

B VBzy (x2 +y? - 622)
2

VE(z—y) (@ +y) (¢® +y° - 627)
4

** expression

3VIAG, oy VA2G,, (22 +y% —22%)  VA2C,.yz  VA2G,.xz
[V 28 t—  t—

3V14G, (x — y) (z + ) B V42G, ({L’2 +y? - 222) N VA2G vz V4A2G,yz

28 28 7 7
EH09)(E, 1), €V [g)(E, 1)

** gymmetry

B V10yz (3.’[2 + 3y — 422)
4

V10zz (322 + 3y? — 42?)
4

** expression

17V154Gyz (327 + 3y? — 422)  VA462G,yz (3322 — 5ly? 4+ 4022) V462G, xz (922 + 93y? — 402?)

616 616 616
V462G, xy (xz +92 - 622) N V462G, (69r4 + 322y? — 392222 — 3yt + 159222 + 424)
616 616

17V154G 2z (3z% + 3y? — 42?) N V462G, xz (5127 — 33y? — 402?) N V462G 17 (9322 4 9y — 402%)
616 616 616
N V462G, (32" — 3z%y? — 152222 — 6y* + 39y%2% — 42*) N V462G, wy (2 + y? — 62%)
616 616

A g)(E,2), GH [g)(E,2)

** gymmetry

_V3bry (z —y) (z +y)
2

V35 (x2 — 2zy — yz) ($2 + 22y — y2)
8

** expression

WG zy (x —y) (e +y) V33G,uay (22 + y? — 622) B V33Gay (x —y) (z+y) (22 + y? — 622) B 7V33G.yz (32% — y?) 3 TV33G w2 (2% — 3y?)
11 22 44 44 44

_7\/ﬁGu (2% — 2zy — y?) (2% + 22y — ¢?) N V33G, (z —y) (v +y) (22 +y? — 622)

44 44
\/ﬁGzyxy (12 +y? - 622) 7V33G, .z (x2 - 3y2) 7\/§Gyzyz (3m2 - yz)
a 22 + 44 B 44

G20 9)(E,3), GE[g)(E, 3)



** symmetry

B Vbay (xZ +y? - 622)
2

VB —y) (@ +y) (2° + - 62°)
1

** expression

C2VTTGuay (2% + 3y — 62%)  V2B1Guay (v —y) (w+y)  V231Gyy (2! +302°y” — 362727 + y* — 36y°2% + 1227)

7 22 308
V231G, yz (39332 —31y% + 1822) V231G, xz (311:2 —39y% — 18z2)
+ 308 - ' 308

VTTG (z —y) (z +9) (2% +y? —62%) V231G, (22" — 322y? — 92227 + 2y* — 9y?22 + 32%)
7 7
V231Gyzy (x —y) (x +y)  V231G..w2 (2.752 — 332 + 922) V231G, yz (339{:2 — 2% — 922)
B 2 * 154 * 154

32 9)(E,1), 6357 [g)(E,1)

** symmetry

B V10yz (3962 + 3y — 422)
4

V10zz (32% + 3y? — 42?)
4

** expression

21v/286G 7 (53" + 10x%y? — 203222 + By* — 20y%2% + 82")  7VB58G,yz (11a' + da?y? — 262222 — Ty + 22y%2% — 42%)

1144 1144
n TV 858G vy (w4 — T22y? — 2222 — 8y* + 23222 — 224) N 7V 858G, xy (m4 +22%y% — 162222 + y* — 16y22% + 16z4)
572 572
V858G, (1’6 — 4aty? — 112422 — 112%y* + 9022y 22 — 4222* — 690 + 101y*22 — 116y%2* + 826)
572

21v286G ,xz (5304 + 1022y — 202222 + 5y* — 209222 + 8z4)

1144
7V 858G, xz (7:E4 — 4a?y? — 222222 — 11y* + 26222 + 424) TV 858G vy (8x4 + Toy? — 232222 — y* + 222 + 224)
+ +

1144 572

V858G . (Gav6 + 11aty? — 1012422 + 4a2y* — 9022222 + 116222% — yb + 11y*22 + 4y?2* — 826)
572

7V/858G . xy (z! + 2z%y? — 162222 + y* — 16y%2% + 162*)

572

3(2,2 2(2,2
GEP (B, 2), 657 91(B,2)
** gymmetry

V3Say (¢ —y) (x +y)
2

V35 (.7:2 — 2zy — y2) (.1:2 + 22y — y2)
8

** expression

9V1001G 2y (z — y) (x + y) (x? + y* — 102%)  V/3003G,wy (252 — 822%y? — da?2? + 25y — 4y?22 + 42%)

572 572
N V3003Gay (z — y) (z +y) (20* — 292292 + 222 + 2y* + 3?22 — 2%)
286
3v3003G,,yz (8.1:4 — 1322y — 32222 + ¢y + y222) n 3v3003G, . rz (x4 — 13222 + 2222 + 8y* — 3y2z2)
B 286 286

9v1001G,, (22 + y* — 10z%) (xz —2zy — y2) (2 + 2zy — yZ) N V3003Gy (z — y) (z +y) (172* — 230a%y? — 82222 + 17y* — 8y222 + 824)

2288 2288
V3003G yxy (491'4 — 16622y? + 82222 + 49y* + 8y2° — Sz4)
+ 1144
N 3v3003G, a2 (71’4 — 58x2y? — 42222 4+ 23y* + 12y222) . 3v3003G,.yz (231'4 — 58x2y2 4+ 122222 + Tyt — 4y222)
1144 1144

G2 (9)(E,3), 6Hg)(E, 3)



** symmetry

 VBay (2 +y* - 62)
2

VB(x—y) (@ +y) (¢® +y* — 627)
1

** expression

21V143Gay (z* + 22%y? — 16222 + y* — 16y222 + 162%)  21V420G, @y (z — y) (@ + y) (22 + y* — 102?)

572 572
N V429G, (225 — 15a%y? — 152422 — 1522y + 1802%y?22 — 152%2* + 2y° — 15y%2% — 15y%2* + 22°)
286
V429G, yz (8,174 + 7x2y? — 232222 — ¢t + 22 + 224) n V429G, vz (x4 — T2?y? — 2222 — 8yt + 239222 — 2z4)
286 286

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

1144
V429G, (1320 — 452y? — 150222 — 452%y* + 5402%y%2% + 60222* + 13y0 — 150*2% 4 60y22* — 82°)
a 1144
21V429G yay (x — y) (x +y) (22 + 9 — 102%)  TV429G,.wz (Ta* — 4a?y? — 222727 — 11y* + 26y%2% + 42*)
572 572
V429G, Yz (llr4 +4a?y? — 262222 — Tyt + 22y%2% — 424)
- 572

10



