PG No. 6 Dy 222 [orthorhombic | (axial, internal axial quadrupole)

* Harmonics for rank 0
=(2,2
GEVg)(4)

** symmetry

1

** expression

V5@, (a;Q +y? - 2z2) V15G, (z — ) (z +y) \/ﬁGzyaty V156G, x2 \/ﬁGyZyz
- 10 + 10 t—s tT 35 T s

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

z

** expression

V10G,z  V30G.x \/%Gyzy
5 + 10 * 10

G [gl(B1)

** symmetry

z
** expression

335G,z (322 + 3y? — 222) N V105G, 2 (z — y) (z + y) N VI05G,,zyz  VI05Ga.w (2% +y? —422)  V105G,.y (22 + y* — 42%)
70 14 7 35 35

GP?[g)(Bz)

** symmetry

Y
** expression

7mGuy _ V30G,y n V30G,yx n V30G,,. >
10 10 10 10

G2 [9](Bz)

** symmetry

Y
** expression

3v35G.y (2% +y? — 42%) N V105G,y (T2% — 3y* + 222) V105G, x (2? — 4y? + 2%) . V105G, .xyz V105G z (22 — 4y? + 22)
70 70 35 7 35

G [g)(B3)
** symmetry

X

** expression

7\/EGHLE n V30G,z N \/@Gwy n V30G,,2
10 10 10 10

G2 [g)(Bs)

** symmetry

T

** expression

3v/35G, (3:2 +y? - 422) V105G, x (3x2 — Ty - 2z2) V105G 4y (4."52 —y? - 22) V105G, 2 (4.7)2 —y? - 22) V105G, zyz
- 70 + 70 + T35 + 35 + 7

* Harmonics for rank 2

GP 2 [gl(A,1)

** gymmetry



** expression
Gy

GV [g)(4,2)

** symmetry

V3(z—y)(x+y)
2

** expression

G'u

G g)(4,1)

** symmetry

** expression

V14G, (:L‘2 +y? - 222) VA2G, (x —y) (x+y)  V4A2Guzy  VA2G.xz  VA2G,.yz
14 B 14 B 7 T T

G g)(A,2)

** gymmetry

V3(z—y)(z+y)
2

** expression

VEG, (o —y) (o +y) | VG, (i +17 =2%)  3VTHGurz  3WTHGy:y2
14 14 14 14

GE?[g)(A,1)

** gymmetry

** expression

V14G, (3z* + 622y? — 242?22 + 3y* — 24y%2% + 827) 5V 42G, (x —y) (z +y) («® + y* — 62%)
56 168
5\/@Ga,y$y (1‘2 T 6z2) 5vV42G .2z (35(:2 +3y? — 422) 5\/@Gyzyz (35(:2 +3y% — 422)
84 84 84

G g)(A,2)

** symmetry

V3(x—y)(z+y)
2

** expression

5V42G, (z — y) (z + y) (22 + y* — 62?) N V14G, (192 — 1022%y? — 122722 4+ 19y* — 129222 + 42*)

168 168
5VI4G yzy (x —y) (z + ) 5v14G . a2 (5x? — 9y* — 22?) 5V14G,.y» (922 — 5y? + 22?)
* T2 - 84 + 84

G gl(B1)

** gymmetry
V3axy

** expression
Gy

G Vlgl(B1)

** gymmetry
V3zy
** expression

VA2G,zy  V14Gay (22 + 42 —22%)  3V14G,.yz  3V14G,.xz
7 + 14 + 14 + 14




G2 [g)(By)

** gymmetry
V3zy

** expression

75\/EGu:ry (22 +y* — 62%) N 5vV14Gzy (x — y) (= +v) B VIAG,, (4o — 272%y? 4 32222 + 4y* 4 3y%22 — 27)

84 12 )
5V14G,.yz (627 —y* — 2%)  5V14G .0z (27 — 6y® + 2%)
+ 42 N 42

GV [g)(B2)

** gymmetry
V3z

** expression

G.tz

GO g)(B)

** gymmetry
V3z

** expression

VA2G,xz  3v14G,xz  3V14GL,yz  V14Ga, (22 — 2y + 2%)  3V/14G .2y
I VIR VI 14 * 14

G2 [9)(Bz)

** gymmetry

\/g.l’ z

** expression

75\/EG’uq:z (3w2 +3y? — 422) . 5vV14G 2z (59v2 —9y? — 2z2) N 5V14G,,yz (Gm2 . z2)

84 84 42
V14G,., (4x4 + 322y? — 270222 — y* + 3222 + 4z4) 5V14Gy,zy (:1:2 +y? - 622)
42 a 42

G [g](Bs)

** symmetry
V3yz

** expression
Gy

G [g)(Bs)

** gymmetry
V3yz
** expression

VA2G,yz B 3V14G ,yz n 3\/ﬂG1ymz . 3V14G, . xy Y 14G,, (2:132 —y? - ZZ)
14 14 14 14 14

GP?[9)(Bs)

** symmetry

V3yz

** expression

B 5v42G,yz (3x2 + 3% — 4z2) 4 5vV14Gyz (91:2 — 5% + 222) B 5\/ﬁGwa:z (132 — 6y% + zz)

84 84 42
5vV14G . xy (."52 +y? - 6z2) N \/ﬁGyz (x4 — 322y? — 32222 — 4yt + 27y222 — 424)
42 42

* Harmonics for rank 3

G [gl(A)



** symmetry
V1bxyz

** expression

V3Guyz  V3G.y  V3G,.w
3 3 T3

=(2,0

G5 lgl(4)

** symmetry
V1bxyz

** expression

\/§Gzyz (3{E2 +3y?% — 2z2) n V3Ga.y (3x2 -2y + 322) B V3G, (2:162 —3y% — 3z2)
6 6 6

G g)(4)

** symmetry
V1bzyz

** expression

21 22Gayz (22 +y? — 22:2) n 21V66Guayz (z —y) (x+y) Vv 66G4yz (62* — 5la?y? + Ba?z? + 6y + 5y?2? — 24)
44 44 66
V66G,.y (62 + 5a?y? — 5la?z? — y* + 5y%22 + 624) N V66Gy.x (2! — 5a?y? — 5z22% — 6y* + 51y%2% — 62)
66 66

GS ) g)(B1,1)

** symmetry
z (3x2 + 3y — 2z2)
2
** expression

V15G,z  V5Ge.x  V5Gy.y
5 5 5

G g)(B1,2)

** gymmetry

V152 (z —y) (x +y)
2

** expression

\/gG'uZ + \/gG:czx _ \/gGyzy
3 3 3

G Vg)(B1, 1)

** gymmetry
z (3272 + 3y — 222)
2
** expression

3 V15G,z (322 + 3y? — 222) a V5G,z (x —y) (x +y)
15 2

V5Ga.x (22 + y? — 422) B VBGy.y (22 +y? — 422)
20 20

- \/ngylyz —

G$V9)(B1,2)

** gymmetry

152 (z —y) (x + y)
2

** expression
V3G,z (3$2 +3y? — 2z2) V3G, (:102 — 9y + 6z2) V3Gy.y (95[32 —y? - 6z2)
+ +
6 12 12
G5 1By, 1)

** symmetry

K (3372 + 3y? — 222)
2



** expression

V330G, 2 (152% + 302%y? — 402222 + 15y* — 40y?2% + 82%)  7V110G,2 (z — y) (z + y) (22 + y* — 222)  TVI110Gyz (2% +y? — 22%)

264 88 44
N V110G, 2 (2t + 22%y? — 122222 + y* — 129222 + 82%) N VI10Gy.y (z* + 22%y? — 122222 + y* — 129222 + 82*)
44 44

G2 [9)(B1,2)

** gymmetry

152 (z —y) (x + y)
2

** expression

_QI@Guz (x—y) (z+y) (a® +y? —22%) N V66G, 2 (392* — 174z%y? — 202222 + 39y* — 20y222 + 424) n 21V66Gyzyz (x — y) (x + y)
88 264 44
V66G,.x (5:1:4 — 4a?y? — 462222 — 9y* + 663222 + 1224) \/@Gyzy (91‘4 +4x2%y% — 662222 — byt + 46y%2% — 12z4)
132 132

=(2,-2
G lg)(Ba. 1)
** symmetry
y (31’2 -2y + 322)
2
** expression

VIBGuy  3V5Guwy  V5Gayr  V5Gy.z
10 10 5 5

2(2,-2
G [g)(B2.2)
** symmetry

V1by (x — 2) (z + 2)
2

** expression

Guy \/gGuy \/gGJ:yI \/gGyZZ
> 6 3 3

G V[g)(Bz, 1)

** gymmetry

Y (3:(:2 — 2% + 3z2)
2

** expression

VI5G,y (2122 — 4y® — 92%)  VBGuy (22 — dy® + 112%)  VBGayw (2? — 4y? + 22)
60 - 20 - 20

V5G,,z (2% — 4y + 2%)
20

- \/ngz:Eyz —

G5 lg)(B2.2)
** symmetry

VBy-2)(+2)
2

** expression

Guy (3272 -2y + 322) V3GLy (3:102 —2y% + 32?) V3G .y (272 + 6y — 922) V3Gy.z (922 — 6y? — 22)
4 12 12 12

G2 9)(Ba,1)

** gymmetry
y (3:1;2 —2y% + 322)
2
** expression

V330G .y (3x4 — 22y — 152222 — 4y* + 419222 — 18z4) V110G,y (11:1:4 — 2722y + 152222 + 4y* — 13222 + 424)
264 88

N V110G zyx (:r4 —1222y2 + 22222 + 8y* — 12y%22% + 24) V110G, xyz (x2 -2y + 22) N V110G, 2 (;E4 — 122292 + 22222 + 8y* — 129222 + 24)
44 44 44

2(2,2

G5 lg)(B2.2)

** gymmetry

VI5y (z — 2) (x + 2)
2

ot



** expression

V22G,y (9z* + 11z%y? — 872222 + 2y — 31y%2% + 302%)  V66G,y (5la’ — 73z%y? — 872222 + 2y + 53y%2% — 1224)

88 264
N \/%Gzyx (5:)34 — 462%y? — 42222 + 12y 4 66y° 22 — 924) B 21V66G,.zyz (x — 2) (z + 2)
132 44
N V66G,,. > (91’4 — 6622y + 40722 — 12y* + 46y%2% — 52*)
132

=(2,-2
G lg)(Bs, 1)
** symmetry
T (212 — 32 — 322)
2
** expression

_\/ﬁGux n 3v5G, _ V5Gyy _ V5G,.2
10 10 5 5

GY ) 1g)(Bs,2)

** symmetry

V15 (y —2) (y + 2)
2

** expression

_GuT _ \/gcvx + \/gciyy _ \/gG:x:zz
2 6 3 3

GY[g)(Bs, 1)

** symmetry

T (2.762 —3y? — 3z2)
2

** expression

_\/ﬁGux (4302 — 21y + 9z2) 4 V5G,x (4ac2 —y? - 11z2) . \/gGwyy (4x2 T~ 22) . V5G,.2 (4302 i~ z2)

— 5G 79
60 20 20 20 VBGyawyz

G gl(Bs,2)

** gymmetry

V152 (y — 2) (y + 2)
2

** expression
Gyx (21‘2 —3y% — 322) V3G, (21‘2 —3y% — 322) V3Gyy (6$2 +y? - 922) V3Gy.z (61‘2 —9y? + 22)
+ + : —
4 12 12 12
G5 [9)(Bs. 1)

** gymmetry

T (29;2 —3y% - 322)
2

** expression
V330G, (4o + a?y® — 412222 — 3y* + 15y222 + 182%) N V110G, @ (4z* — 272%y? — 132227 + 11y* + 15722 + 42%)

264 88
N V110G yy (8:L'4 —1222y% — 122222 + y* + 2222 + 24) N V110G, 2 (81‘4 — 1222y — 122222 + y* + 2222 + 24) n 7\/EGyzwyz (21‘2 —y? - 22)

44 44 44
G2 [9](Bs,2)

** symmetry

Vi (y —2) (y + 2)
2

** expression

V22G, @ (22 + 11a%y? — 31222 + 9y* — 879222 + 3021)  V66G,2 (22" — T322y? + 532222 + 51yt — 87y?2? — 122%)

88 264
V66G .,y (12.734 — 4622y 4 662222 + 5yt — 4y%2% — 924)
132
N V66G,.2 (122 + 662%y? — 462222 — 9yt — 4y?22 + 524) N 21V66G . xyz (y — 2) (y + 2)
132 44

6



* Harmonics for rank 4
=(2,—2
G&1gl(4,1)
** gymmetry
V21 (:L'4 — 3:L'2y2 — 32222 4+ y4 — 3y222 + 24)
6

** expression

V30G, (22 + y* — 22%) N 3V10G, (z —y) (x+y)  VI0Guyry V10G..xz  V10G,.yz
20 20 5 5 5

GP[gl(A,2)

** gymmetry

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

** expression

V42a, (x2 +y? - 22:2) B 3V14G, (z — ) (z +y) N 2\/ﬂGmyry _ VI14G,,z2 _ \/ﬁGyzyz
28 28 7 7 7

GPg)(A,3)

** gymmetry

VB (z —y) (z +y) (2% +y* — 62%)
4

** expression

3VIAG, (z —y) (z +y)  V42G, (:B2 +y? - 222) VA2G vz V42G,yz
a 28 * 28 Tt

GE Vg4, 1)

** gymmetry

V21 (:1:4 —32%y% — 32222 +y* — 322 + 24)
6

** expression

V165G, (z* — 1227y + 62222 + y* + 6222 — 22%) N VB5G, (z — y) (z +y) (22 + y? — 627)
66 22
L V53Gayay (22 +y* —62%)  VB5Cu.wz (a? — 6y +2%)  V55C.yz (62 —y” — 27)
22 22 22

GEVlg)(4,2)

** gymmetry

V15 (2 — 120292 + 62222 + y* + 69222 — 22*)
12

** expression

V231G, (8z* — 33z%y? — 15222 + 8y* — 15222 + 52*) N VTG, (x —y) (z +y) (22 + 4 — 627)
231 77
V117G yxy (:cz +y? - 622) VTG xz (162 — 33y? — 5z2) VTG yz (33x2 —16y% + 522)
+ 14 B 154 + 154

G 9)(4,3)

** gymmetry

VB (z —y) (z +y) (2% +y* — 62%)
4

** expression

VTTGy (z — y) (z + y) (2? + y* — 62?) N V231G, (22 — 322y — 92222 + 2" — 9y?2% + 32%)

77 77
N V2BIGayay (v —y) (x+y)  V231G..a2 (2% = 33y +92°)  V231G,.yz (3327 — 2 — 92°)
22 154 154

GE?lg)(A,1)

** gymmetry

V21 (:1:4 —32%y% — 32222 +y* — 3y + 24)
6




** expression

15015G,, (.7:6 — 152422 + 15222* + 98 — 159422 4 15y%2* — 226)

572
. 3v5B005G, (z — y) (x + y) (2 — 922y? — 5a?z? 4+ y? — 5y?2? + 524) N VB005G yzy (Ta* — 1922y — 132222 + Ty* — 13y222 4 132%)
572 286
n V5005G ., xz (73:4 — 132%9y% — 192222 + 13y* — 139222 + 724) n V5005G,,yz (13x4 — 1322y — 132222 + Ty* — 199222 + 7z4)
286 286

G g)(A,2)

** symmetry

V15 (J:4 —1222y% + 62222 + y* + 6y222 — 2z4)
12

** expression

V429G, (2° + 452%y? — 602*2% + 452%y* — 5402%y%2% + 150222* + yb — 60y?22 + 150y22* — 2029)

1144
21V143G, (z — y) (z + y) (2 — 202%y? + 62222 + y* + 6y%2% — 621)  TV143Guymy (2f — da?y? 4 22222 + y* 4 2222 — 22%)
1144 52
N TV143G .z (z* + 563%y? — 2220727 — 11y* — 34y%22 +102%)  7TV143G,.yz (112* — 5622y? + 342222 — y* + 22y%2% — 102%)
572 572

G (9)(4,3)

** symmetry

V5 (z—y) (z+y) (2% +y* — 622)
4

** expression

21V143G, (z — y) (z + y) (z* + 22%y? — 162222 + y* — 16y222 + 1624)

1144
n V429G, (13:1:6 — 452%y% — 1502422 — 452%y* + 54022y 2% + 60222* + 13y — 1501222 + 60y%2* — 826)
1144
21V429G sy (z — y) (z +y) (22 + 92 — 102%)  TV429G,.wz (Ta* — 4x?y? — 222727 — 11y* + 26y%2% 4 42%)
+ : +
572 572
N V429G, yz (112 + 4ay? — 262222 — Tyt + 229222 — 424)
572

G P[g)(B1,1)

** symmetry

V35zy (z —y) (z +y)
2

** expression
V6Goay | V6Gay (x—y) (x +y)
+
2 4
G 9l(B1,2)

** gymmetry

B Vbay (1’2 +y? - 622)
2

** expression
3V14Gzy  VA42G,.y ({L’2 +y? - 222) VA2Gyz  VA2Gxz
- + +
14 28 7 7
Cg)(B1,1)

** gymmetry

V35zy (z —y) (z +y)
2

** expression

VIGuay (x —y) (x +y)  V33Gay (2 +y? — 622)
a 11 + 22
V33Gay (x —y) (z +y) (1’2 +92 - 6z2) 7V33G .y (3:1:2 - y2) 7V33Gyxz (2% — 3y°)
+ 44 + 44 + 44

GEl9)(B1,2)



** symmetry

 VBay (2 +y* - 62)
2

** expression

VTG zy (22 + 4% — 62%)  V231G,ay (x —y) (x+y)  V231Gay (2 + 3022y? — 362222 + y* — 36y222 + 1224)

7 22 308
V231G,.yz (39962 — 3132 + 1822) V231G .xz (31.1:2 — 3942 — 1822)
+ 308 B 308

GP?[g)(B1, 1)

** symmetry

V3bzy (z —y) (z +y)
2

** expression

9v1001G 2y (z — y) (x + y) (z? + y* — 102?) N V3003G,wy (252 — 822%y? — dw?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 +¢* + y222) 3 3v3003G, . zz (a:4 — 132%y% 4+ 2222 4+ 8y* — 3y222)
286 286

G 19)(B1.2)
** gymmetry

B Vbay (IZ +y? - 622)
2

** expression

21V143G ay (a* + 22%y? — 162222 + y* — 16y222 + 162%)  21V420G,@y (z — y) (x + y) (22 + y* — 102?)

572 572
N V429G, (225 — 15a%y? — 152122 — 1522y + 1802%y?2? — 152%2* + 2y° — 15y%2% — 15y%2* + 22°)
286
V429G, yz (8x4 + 7x2y? — 232222 — gt + 22 + 224) n V429G, vz (.r4 — Ta?y? — 2222 — 8yt + 239222 — 2z4)
286 286

GP P [g)(Ba, 1)

** gymmetry

_\/ﬁrz(a“fz)(r+z)
2

** expression

3v2G x2 _ V6G, 22 _ V6Gy. (z — 2) (z + 2)
4 4 4

G g)(Bs,2)

** symmetry

_ \/5:1:;; (:1:2 — 6y2 + z2)
2

** expression

3V14G,xz  3V42G a2 VA2G.yy» VA2G,, (2% — 2y + 27) VA2Gy 1y
T w® T 2w 7 B 28 * 7

G ?[g)(Ba, 1)

** symmetry

7\/ﬁxz(x—z) (x+2)
2

** expression

_\/ﬁGuxz (11:(:2 + 18y — 17z2) B V33G,xz (151‘2 — 6y? — 1322) B 7\/?§Gwyz (31‘2 - 22)

44 44 44
V33Ga. (z — 2) (x +2) (2% — 6y2 +22)  TV33G,.zy (22 — 322)
a 44 ; 44

G [9)(Bz,2)



** symmetry

B bz (:I;2 — 6y + z2)
2

** expression

VTTGyzz (2527 — 24y — 172%) V231G, w2 (322 + 24y? — 1122) N V231G,yyz (3922 + 18y2 — 3122)
308 308 308
V231G, (x4 — 3622y2 + 302222 + 12y* — 36y22% + 24) V231G zy (31;v2 —18y% — 39z2)
308 308

G [g)(Ba, 1)

** gymmetry

7\/£xz(x—z)(x+z)
2

** expression

3v1001G,zz (11a" + 1322y — 412222 + 2y* — 17922 4 1427)

572
V3003G,x2 (17954 — 4722y? — 412222 + 2y* + 433222 + 8,24) 3v3003G 2 (81’4 —32%y? — 132222 + ¢%22 + 24)
572 286
N V3003Gy: (z — 2) (z + 2) (22 + 22y — 292222 — y* + 3222 + 22%) N 3v3003Gy.xy (a* + a?y? — 132222 — 3y222 + 82%)

286 286
G [g)(B2,2)

** gymmetry

NGLZ: (.7:2 — 6y? + 22)
2

** expression

21V/143Gxz (x4 — T2?y? — 2222 — Syt + 23y%2% — 2z4) 21v429G yxz (x4 — 13222 4+ 2222 + 8y* — 3y2z2)

572 572
7\/@Gwyz (8x4 — 232292 4+ Ta222% 4+ 2yt 4 ¢222 — 24)
286
V429G, (228 — 152%y? — 152422 — 152%y* + 18022y222 — 15222* + 295 — 15y%22 — 159224 + 229)
286
n 7\/479Gyzxy (m4 —x%y? — 72222 — 2yt + 239222 — 824)
286

G g)(Bs, 1)

** symmetry

V3byz (y — 2) (y + 2)
2

** expression

3\/§Guyz \/6Gvyz \/GGyz (y - Z) (y + Z)
1 1 7 4

C " 19)(Bs,2)
** gymmetry

\/gyz (6:):2 — y2 — 22)
2

** expression

3VI4G,yz  3V42G,yz V426G, x2 VA2G,.xy \/EGW (21’273;2722)
s T 28 7 + 7 + 28

" [g)(Bs. 1)
** symmetry

V35yz (y — 2) (y + 2)
2

** expression

VI11G,yz (18.762 +11y?% — 1722) . V33G,yz (6x2 — 15y + 1322) . 7\/§Gwya¢z (3y2 — zz)

44 44 44
N 7V33G 4. xy (y? — 32%) V33Gy. (y — 2) (y + 2) (622 — y? — 2%)
44 44

G V19)(Bs,2)

10



** symmetry

V5yz (6x2 —y? - z2)
2

** expression

fﬁde(%xI—%w2+lhﬂ_+VZHGwz@4ﬁ4%@271Mﬂ_+¢Znwazu&?+3%ﬂ73uﬂ
308 308 308
4_\/23163L.ny(18x2,31y2+3922) V231G, (12z* — 3622y* — 362222 + y* + 30y%2% + 27)
308 308

GP?[g)(Bs, 1)

** symmetry

V35yz (y — 2) (y + 2)
2

** expression

3V1001Gyz (22 + 132%y? — 172222 + 11y* — 41y%2% 4+ 142*)  VB003Gyz (20* — 472%y? + 432222 4+ 17y* — 419222 + 8z*)

572 572
3v3003G w2 (3r2y2 — 2222 — 8yt 4+ 139222 — 24) 3v3003G,.zy (r2y2 — 32222 4y — 139222 + 824)
286 286
N V3003Gy. (y — 2) (y + 2) (2 — a?y? — 2222 — 2y + 299222 — 22%)
286

G 19)(Bs.2)
** gymmetry

Vhyz (63:2 —y? - 22)
2

** expression

QIMG“yz (81‘4 + 7a?y? — 232222 — yt + 9222 + 224) n 21\/@Gvyz (8:L'4 — 132%y? — 32222 +9* + yzzz)

572 572
V429G oy (2x4 — 2322y% 4+ 2222 4+ 8yt + Ty?2? — 24) V429G, zy (23:4 +a%y? — 232222 — gt 4+ Ty22% + 8z4)
286 286
4_\/4296@;(2x6——15x4y2—715x422—715x2y447180$2y2224715x2z4%72y6—715y4z24715y22447226)
286
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