PG No. 10 Sy 4 [tetragonal | (axial, internal axial quadrupole)

* Harmonics for rank 0
G§?19)(B)

** gymmetry

1

** expression

\/gGu (fL'2 + y2 - 222) \/ﬁGv (T - y) (T + y) \/BGLyTy \/ﬁGa:zmz \/ﬁGyzyz
a 10 * 10 T T 5 T s

* Harmonics for rank 1
G 1g)(4)
** gymmetry

z
** expression

V10G, 2 N V30G,.x N V30G,.y
5 10 10

G [g)(A)
** symmetry

z

** expression

_3VB5Guz (322 +3y° = 22%) | VI05Guz (2 —y) (@ +y) | VIDSGuyays  V105Gu.w (28 +y° —42%)  VI05Gyey (2 +y° —42)
70 14 7 35 35

GHO[g)(E), G lgl(B)

** symmetry

Y
T

** expression

~V10G.y  V30G.y N V30G,yx N V30G,,. 2
10 10 10 10

_\/EGu;v n V30G,x n \/%Gzyy " V30G,, 2
10 10 10 10

GHg)(E), G5V lg(E)

** symmetry

Y
T

** expression

3v35G.y (:L'2 +9? - 422) N V105G ,y (71‘2 T 222) V105G (zzc2 — 4% + 22) N V105G, zyz V105G ,.2 (1‘2 — 4% + 22)
70 70 35 7 35

3v35G.x (2% + 32 —422)  V105G,x (32% — Ty? — 222)  V105G.yy (42% — y? — 22)  V105G,.z (42% —y? — 22)  /105G,.xy>
B 70 + 70 + 35 + 35 + 7

* Harmonics for rank 2
=(2,—2
G lgl(A, 1)
** symmetry
V3(z—y) (z+y)
2

** expression

Gy

GE[g)(A,2)

** gymmetry

V3zy



** expression
Gy
G lgl(4.1)

** symmetry

V3(z—y)(z+y)
2
** expression

VA2G, (z —y) (z + 7) N V14G, (1‘2 +92 - 222) n 3V14G,,xz B SMGyzyz
14 14 14 14

GS[g)(4,2)

** gymmetry
\/gxy
** expression

_ VA42Guzy 4 V14Gyy (xz +y? - 222) . 3V14G,.yz . 314G,z
7 14 14 14
GEI g4, 1)
** symmetry

VBa—y) @+y)
2

** expression

5V42G, (z — y) (z + y) (22 + y* — 62?) N VI4G, (192 — 1022292 — 122222 + 19y* — 12y%22 + 42*)

168 168
5vV14Gzy (x — o) (z+y)  5V14Ga.xz (5a? — 9y® — 22%)  B5VI4G,.yz (922 — 5y? + 222)
+ 12 * 84 + 84

GS?[g)(4,2)

** symmetry
\/g;r:y
** expression

5V42G,wy (22 + 2 — 622) N 5V1AG,ay (z —y) (z+y)  V14Gyy, (4ot — 272%y? + 32222 + dy* + 3y222 — 24)

84 12 42
5vV14G,.yz (6x2 —y? - 22) 5V14G, xz (:c2 — 6y + 22)
* 2 - BT

G [gl(B)

** symmetry

** expression

Gy

=~(2,0
GYOg)(B)
** symmetry

LE2 y2 9
Ty gt

** expression

V14G, (:L’2 +y? - 222) VA2G, (x —y) (x+y)  V4A2Guzy  VA2G.xz  VA2G,.yz
14 B 14 B 7 T T

C?19)(B)
** gymmetry

1,2 y2 9
T gt

** expression

VI4G, (321 + 62%y? — 242222 + 3yt — 249222 + 821)  BVA2G, (z —y) (z +y) (2 + y* — 627)
56 168
5vV42G oy xy (.1:2 +y? - 6z2) 5VA42G . xz (33:2 +3y% — 422) 5v42G,.yz (33:2 +3y2 — 422)

84 84 84




G 2l9(E), G [g)(E)

** gymmetry

\/gfL' z

\/gyz
** expression
GIZ'Z

Gy

GH[9)(B), GE[9)(E)

** symmetry

\/g,iL'Z
V3yz

** expression

VA2G, 2 N 3VIAG, z2 N 3VT4G ., yz N VI4G,. (2% — 2y2 + 2%) N 314G, zy
14 14 14 14 14

V42G,yz  3V14G,yz N 314G, a2 N 3VIAG, . xy  V14G,. (227 — y? — 2%)
14 14 14 14 14

GH[9)(B), GV [9)(E)

** gymmetry

\/5{)3' z

V3yz
** expression

5vV42G 2z (31’2 + 3y — 422) 5vV14G,xz (51‘2 —9y2 — 222) 5V 14Gyyz (6:172 —y? - 22)
- + +
84 84 42
V314G, (41‘4 +322y? — 272222 — y* + 39222 + 424) 5V14G . xy (:L’2 +y? - 6z2)
42 42

5vV42G yz (322 + 3y* — 422) N 5vV14G,yz (9:102 — 5y + 222) 5V14G w2 (:132 —6y% + 22)

84 84 42
5vV14G .y (224 y* - 622) N V14Gy, (z4 — 32?y? — 32?27 — Ayt + 27y%2% — 424)
a 42 42

* Harmonics for rank 3

=(2,—2
G lgl(4)
** symmetry
z (3x2 +3y% — 2z2)
2
** expression

\/EGuZ _ \/ngzm _ \/5Gyzy
5 5 5

GOg)(A)

** symmetry

K (3:52 +3y% — 2z2)
2

** expression

B V15G, 2z (3;1:2 +3y? — 2z2) B VBGyz (x —y) (x + 1) V5G,.x (132 +y? - 4z2) 3 V56, (132 +y2 - 4z2)

- Vngy:tyz —

15 2 20 20

G g)(4)

** symmetry

K (3x2 +3y% — 222)
2



** expression

V330G, 2 (152 + 30a%y? — 402222 + 15y* — 40y%2% + 82%)  7TV110G,z (z — y) (w + y) (22 + y* — 222)  TV110Gyayz (2 + y? — 22%)

264 88 44
N V110G, .z (r4 +222y% — 122222 + y* — 12222 + 824) n V110G, y (I4 +222y% — 1220222 +y* — 129222 + 824)
44 44

G [g(B,1)

** gymmetry
V1bxyz
** expression

V3Giyz  V3G..y V3G,
3 + 3 + 3

G [gl(B,2)

** gymmetry

V152 (z —y) (x +y)
2

** expression

V3G, 2 N V3Ga.x  V3Gy.y
3 3 3

G lg)(B, 1)

** gymmetry

V1bxyz

** expression

V3G 2 (3x2 +3y2 — 222) n V3G..y (3I2 — 2% + 3z2) 3 V3G,.x (2x2 — 3% — 322)
6 6 6

G 9)(B,2)

** gymmetry

V152 (z —y) (x +y)
2

** expression

V3G, z (3.1:2 +3y2 — 222) V3Gy.x (.7:2 —9y% + 622) \/gGyzy (9.1:2 —y? - 622)
6 + 12 + 12

G (g)(B, 1)

** gymmetry
V1bzyz
** expression

_21\/ 22G, xyz (332 +y? - 222) N 21V66G,zyz (x —y) (x + y) v 66G 2 ((iac4 — 51a2y? 4 52222 4 6y* 4 5y?2? — 24)
44 44 66
V66G,.y (6x4 + 522y — 51x22% — y* + 5y22? + 6z4) n V666G, 2 (x4 — 5a2y? — 50222 — 6y* + 51y?2? — 624)
66 66

G5 V9)(B,2)
** symmetry

VIbz(z —y) (x+y)
2

** expression

C21V22Gyuz (z —y) (z + ) (2% +y? — 227) N V66G,z (392* — 17422y? — 202222 + 39y* — 20922 + 424) N 21V66Gyzyz (z — y) (z + y)
88 264 44
V66G,x (5:104 — 4x?y? — 462222 — 9yt + 669222 + 12z4) V66G,.y (91‘4 + 4a?y? — 662222 — 5y* + 46y22% — 1224)
132 132

GE 192, 1), GV gl(B, 1)

** symmetry

Y (3.1:2 — 2% + 37;2)
2



T (21‘2 — 3y - 3z2)
2
** expression

VIBGuy  3VEGwy  V5Gayr  V5Gy.z
10 10 5 5

_\/ﬁGu.I + 3\/5va _ \/ngyy _ \/ngzZ
10 10 5 5

=(2,—2 =(2,-2
G l)(E,2), G5 P [g)(E,2)
** symmetry

Vi5z (y — 2) (y + 2)
2

VIsy (z —2) (x + 2)
2

** expression

Gy V3G N V3Gayy  V3Ganz
2 6 3 3

Guwy  V3Guy  V3Gux  V3Gy.z
2 6 3 173

GO 9)(E, 1), GEV[g)(E, 1)

** symmetry

Y (31’2 —2y2 + 322)
2

T (21‘2 —3y% - 322)
2

** expression

\/gGyzz (1’2 — 4y? + 22)

V15GLy (21;E2 Y 922) N V5G,y (:L‘2 — 4% + 1122) B \/EG”PL (12 — 4% + 22)
20

60 20 20 ~ V5Gusyz —

V15G .z (41’2 —21y% + 922) N V5G,x (4.752 — 2 - 1122) N \/gGwy (4.132 —y? - 22) n NGTem (41’2 —y? - z2)

60 20 20 20 ~ VBGysayz

=(2,0 =(2,0
GO l)(E, 2), GF )(B,2)
** symmetry

VIsz (y —2) (y + 2)
2

Viby (z —2) (x+ 2)
2

** expression

Gux (2:1;2 — 3y — 322) V3G, x (2:1;2 — 3y — 322) \/§Gzyy (63:2 +qy? - 922) V3G, (6:1;2 —9y? + z2)
4 * 12 * 12 a 12

Guy (3$2 — 2% + 322) \/gGvy (sz — 22 + 322) \/ngy:c (atz + 6y? — 922) \/gGyzz (912 — 6y? — z2)
4 12 12 12
=(2,2 =(2,2
G 1al(B,1), G5V [0l(B, 1)

** symmetry

Y (3:1:2 — 2y2 + 322)
2

T (21’2 — 3% — 322)
2
** expression
V330G,y (3z — 22y? — 152222 — dy* + 41y%22 — 182%)  V110G,y (112 — 272%y? + 150722 + 4y* — 13y%2% + 427)
264 B 83

. V110G, (x4 —1222y% 4 22222 4 8y* — 129222 + z4) V110G, ,xy= (172 — 2% + 22) N V110G, 2 (x4 — 122292 4+ 22222 + 8yt — 129222 + z4)
44 44 44

5



V330G, x (4.”64 + a?y? — 412222 — 3yt + 159222 + 1824) . V110G ,x (4.”64 —27x2y% — 132222 + 11y* + 159222 + 4z4)
264 88

+ VI10Gyy (82* — 122%y? — 122222 + y* + 29222 + 24) + V110G, 2 (82 — 1222y — 122222 + y* + 29222 + 24) N V110G, 3yz (222 — y? — 2?)
44 7] v

52,2 (2.2

G2 1gl(B,2), EZV[g)(E, 2)

** symmetry

V152 (y — 2) (y + 2)
2

VI5y (x — 2) (x + 2)
2

** expression

V22G .z (2x4 + 112%y? — 312222 4+ 9y* — 87y%22 + 3024) V66G,x (21'4 — 7322y 4+ 532222 + 51y* — 87y22% — 12z4)

88 264
V66G.,y (121’4 — 4622y + 662222 + 5yt — 49?22 — 924)
- 132
V66G,,2 (12r4 + 66I2y2 — 462222 — 9y4 — 43,/2,22 + 5z4) 21\/@Gyza:yz (y—2)(y+2)
+ 132 + 44

V22G.,y (92* 4+ 1122y* — 872222 + 2y* — 319222 +302%)  V66G,y (51a* — 73x%y? — 872227 + 2y* + 53y?2% — 122*)

88 264
N V66G,,x (5t — 4622y* — 42222 4+ 12y* + 66y222 — 9z*) B 21V66G . xyz (x — 2) (x + 2)
132 44
N V66G,, 2 (9r4 — 6622y? 4 42222 — 12y* + 469222 — 524)
132

* Harmonics for rank 4
=(2,—2
G& g4, 1)
** gymmetry

V5 (z —y) (x +y) (2 +y* - 627)
4

** expression

3WVI4G, (x —y) (x+y)  VA2G, (22 + 4> — 22%)  VA2G,.22  V42G,.y>
B 28 * 28 T 7 T

GP[gl(A,2)

** gymmetry

B \/Exy (xz +y% - 622)
2

** expression
3VI4Gzy  VA2G,, (2% +y? —22%)  V42G,.yz  V42G,.zz
- + +
14 28 7 7
GEVg(4, 1)

** gymmetry

V5 (x —y) (@ +y) (2% +y* - 62°)
1

** expression

VTG, (x —y) (z 4+ 7) (2% +y? — 62%) N V231G, (22 — 3a%y? — 92222 + 2y* — 9y?2% + 32%)

77 77
N V231G yry (x —y) (x +y)  V231Ga.wz (207 — 33y% + 922)  V231G,.yz (3327 — 2y — 927)
22 154 154

G g)(A,2)

** gymmetry

Vbay (,772 +y? - 622)
2

** expression

C2VTTGuay (2% + 3y — 62%)  V2B1Guay (v —y) (w+y)  V231Gay (2! +302°y” — 362727 +y* — 36y°2% + 1227)

77 22 308
V231G,,yz (39x2 — 3132 + 1822) V231G xz (31.7:2 — 3942 — 18z2)
+ 308 B 308

6



G gl(A 1)

** gymmetry

VB(z—y) (z+y) (22 + y* — 627)
4

** expression

21V143Gy (z — y) (z + y) (2? + 222y — 162222 + y* — 16y%2% + 1624)

1144
V429G, (1325 — 45242 — 1502*22 — 4522y* + 540229222 + 60222 + 13y% — 150y%22 + 60y22* — 826
+
1144
N 21V429G yay (x — y) (z + y) (22 + y* — 1022) n V429G 2 (7:1:4 — 4a?y? — 222222 — 11y* + 26222 + 4z4)
572 572
N V429G, yz (111’4 +4a?y? — 262222 — Tyt + 22222 — 4z4)
572

2(2,2
G 2lg(4.2)
** symmetry

B Vbay (IZ +y? - 622)
2

** expression

21V143G wy (a* + 22%y? — 162222 + y* — 16y222 + 1621)  21V429G,zy (v — y) (x + y) (2% + y? — 102?)

572 572
4_\/429G1.y(2.7:6‘,15.7:43/2,15.7:422l15x2y4+180,x?y2z211512,24472;;6,15y422115y2z4+226)
286
V429G, yz (8x4 + 7x2y? — 232222 — yt + 4222 + 224) . V429G, vz (x4 — Ta?y? — 2222 — 8yt + 234222 — 2z4)
286 286

GP?g)(B,1)

** gymmetry

V21 (:(:4 — 32%y? — 30222 +yt — 3y + 24)
6

** expression

V30G,, (m2 +y? - 2z2) n 3vV10G, (z — ) (z +y) B \/EG’zyxy B V10G,,xz _ \/EGyzyz
20 20 5 5 5

GP?(g)(B,2)

** gymmetry

V15 (2% — 1227y + 62222 + y* + 6y%2% — 22%)
12

** expression

V426G, (12 +y? - 2z2) B 3v14G, (x—vy)(z+vy) n 2\/ﬂG1yry _ V14G 2 _ \/ﬁGyzyz
28 28 7 7 7

GP21g)(B,3)

** symmetry

V3bay (z —y) (z +y)
2

** expression

V6Guzy  V6G., (x—y) (z +y)
2 * 4

=(2,0
GO (B.1)
** symmetry
V21 (:1:4 —32%y? — 32222 + y* — 3222 + 24)
6

** expression

V165G, (z* — 122292 + 62222 + y* + 6222 — 22%) N VBEG, (x —y) (x +y) (22 + y — 627)
66 22
N \/%Gzywy (:EZ +9? - 622) N V555G, a2 (1’2 —6y% + z2) B \/%Gyzyz (6x2 T 22)
22 22 22

G0 g)(B,2)



** symmetry

V15 (2 — 1222y% + 62222 + y* + 6227 — 22%)
12

** expression

V231G, (82* — 332%y? — 152222 4 8y* — 15y%2% 4 521) N VTTG, (x —y) (z +y) (22 + 4 — 62?)
231 77
ﬁGzymy (x2 +y? - 622) VTTGysxz (16x2 —33y% — 5z2) \/ﬁGyzyz (33;1:2 —16y% + 522)
* 1 - 154 * 154

GPOg)(B,3)

** gymmetry

V3bxy (z —y) (z +y)
2

** expression

TVIGuay (x —y) (x +y)  V33Gay (2 +y? — 622)
- 11 + 22
V33Gay (z—y) (x+y) (22 + 92 —62%)  TV33Ga.yz (322 —y?)  TV33Gy.xz (2 — 3y?)
+ 44 + 44 + 44

GE?[gl(B, 1)

** symmetry

V21 (.7:4 —32%y? — 30222 +yt — 3y + z4)
6

** expression

V15015G,, (28 — 152422 + 15222 + b — 15y422 4 15y224 — 225)

; 572
N 3v5B005G, (z — y) (z + y) (2 — 922y? — 5a22? + y* — 5y?22 + 524) N VB005Gyxy (To* — 1922y? — 132222 + Ty* — 13y222 + 1324)
572 286
n V5005G ;. xz (7x4 —1322y% — 192222 + 13y* — 13y22% + 724) n V5005G.yz (132* — 132%y? — 132222 + Ty* — 19y%2% + 724)
286 286
=(2,2
G?1)(B,2)
** symmetry
V15 (zf — 1222y + 62222 + y* + 6y222 — 224)
- 12
** expression
V429G, (xﬁ +452%y? — 602% 22 4 4522yt — 5402%y% 2% + 1502224 + yb — 60y*22 + 150y%2* — 20z6)
1144
21V143G, (z — y) (z + y) (2 — 202%y? + 62222 + y* + 6y%2% — 621)  TV143Guymy (2* — da?y? + 22222 + y* 4 2222 — 22%)
1144 52
N TV143G .z (z* + 563%y? — 2220722 — 11y* — 34y%22 +102%)  TV143G,.yz (112* — 562%y? + 34222 — y* + 22y%2% — 102%)
572 a

572
G g)(B,3)

** gymmetry

V3bay (z —y) (z +y)
2

** expression

9V1001Guzy (z —y) (z + y) (:L'2 + y% — 102?) N V3003G,wy (252 — 822%y? — da?2? + 25y* — 4y?2? + 42%)

572 572
V3003Gay (z — y) (z +y) (20* — 292292 + 2222 + 2y* + 3222 — 2*)
286
N 3v3003G,.yz (8964 —132%y? — 32222 +y* + y222) B 3v3003G, . zz (a:4 — 132%y% 4+ 2222 4+ 8y* — 3y222)
286 286

G2, 1), 6 P lgl(E, 1)
** gymmetry

V35yz (y — 2) (y + 2)
2

_\/ﬁmz(mfz) (x+2)
2




** expression

3\/§Guy2 \/éGuyZ \/6Gyz (y - Z) (y + Z)
1 1 7 4

3V2G, zz 3 V6G,xz 3 V6G,. (z — 2) (z + 2)
4 4 4

G472 9I(E,2), G P10(E,2)
** gymmetry

\/5:1:2 (:1:2 — 6y2 + 22)
2

V5yz (6x2 —y? - 22)
2

** expression

3V14G,xz  3vV42G,xz  VA2G.,y» VA2G,,, (12—2y2+22) VA2G, 1y
28 h 28 + 7 - 28 + 7

3VI4G,yz  3VA2G,yz  VB2G.xz  VA2G,.y VA2G,, (22% — y? — 2%)
T’ T o8 7 t— 7 F 23

GV 9)(E, 1), G [g)(E,1)

** gymmetry

V3byz (y — 2) (y + 2)
2

35zz (v — z) (z + 2)
2

** expression

VI1G,yz (18302 +11y2 — 17z2) n V33G,yz (6$2 — 15y2 + 1322) n TV33G 2 (3y2 — 22)

44 44 44
N 7V33G.xy (y? - 322) V33Gy: (y — 2) (y + 2) (61’2 . z2)
44 B 44

 V11Gaz (112® +18y* — 172°)  V/33G,az (152° — 6y° —132%)  TV/33Guyz (32° — %)

44 44 44
V33G,. (x —2) (x + 2) (ac2 —6y% + 22) 7V33G,.xy (;1:2 - 37;2)
44 44

E309)(E, 2), GV [9)(E, 2)

** gymmetry

_ NGEZ (:1:2 —6y? + zz)
2

V5yz (63:2 —y? - 22)
2

** expression

VTTGuz (2527 — 24y% — 172%) 231G,z (327 + 24y% — 1127) N V231G,yyz (3922 + 18y% — 3127)
308 308 308
V231G, (a* — 3622y + 302222 + 12y* — 36y222 + 2*)  V231G.ay (312% — 18y* — 392%)
308 308

VTTGLyz (24;v2 — 25y + 1722) . V231G,yz (24:(:2 +3y? — 11z2) . V231G yxz (18362 +39y2 — 3122)
308 308 308
n V231G, xy (181‘2 — 312 + 39z2) V231G, (121‘4 — 3622y? — 362222 + y* + 30y%22% + z4)
308 308

G lg(E,1), G [g)(E,1)

** symmetry

V35yz (y —2) (y+ 2)
2

_\/ﬁmz(mfz) (x+2)
2




** expression

3V1001G,yz (224 + 132%y? — 172222 + 11y* — 41y22% + 142%)  V/3003G,yz (22 — 472%y? + 432222 + 17y* — 41y?22 + 824)

572 572
3v3003G 2 (33:23/2 —x22% — 8yt + 133222 — z4) 3v3003G . xy (a:2y2 — 32222 +yt — 139222 + 824)
286 286
N V3003Gy. (y — 2) (y + 2) (2 — 2?y? — 2222 — 2y + 299222 — 224)
286

3V1001G, xz (112t 4 1322y? — 412222 + 2y — 17y222 + 142%)

572
V3003G,zz (17304 — 47x2%y? — 412222 + 2y* + 433222 + 824) 3v3003G,yyz (8.7:4 —32%y? — 132222 4+ ¢%2% + 24)
572 286
N V3003G,: (z — 2) (z + 2) (22 + 22y — 292222 — y* + 3222 + 224) N 3v/3003G, .y (2t + 2?y? — 132222 — 3y222 + 82%)

286 286

2(2,2 2(2,2
G l(B.2), GV l(E,2)
** symmetry

B NG T (.1:2 — 63/2 + z2)
2

Vhyz (6332 T 22)
2

** expression

21v143Gxz (1'4 — Tx?y? — 2222 — 8yt + 23y%22 — 2z4) 21v429G,z 2 (1’4 — 13222 + 2222 + 8y* — 3y222)

572 572
V429G .y 2 (8954 — 23222 4+ 72222 + 2yt 4+ ¢%22 — 24)
286
V429G, (225 — 152%y? — 152122 — 152%y* + 180a%y?2? — 152224 + 2y0 — 15122 — 15y%2* + 229)
286
N V429G, .y (x4 —a2y? — Tx?2? — 2yt + 239222 — 824)
286

21v143G,yz (8£L‘4 + 7a2y? — 232222 — yt + 9222 + 224) N 21V429G ,yz (8:L'4 — 132%y? — 32222 +¢* + yzzz)

572 572
V429G oy (2x4 — 2322y% 4+ 2222 4+ 8yt + Ty?2? — 24) V429G, zy (23:4 +2%y? — 232222 — gt 4+ Ty22% + 8z4)
286 286
V429G, (22° — 1521y — 15222 — 152%y* + 1802y?2% — 152221 + 2y5 — 159122 — 15¢227 + 226)
286

10



