PG No. 13 (4, 4mm

* Harmonics for rank 0

QM lgl(Ar)

** symmetry
1
** expression

\/§3Qza? N \/53(;21,1/ N \/§?C)2zz

* Harmonics for rank 1

Qg4

** gymmetry
z

** expression
Q:

3 lg)(A)

** gymmetry

z
** expression

3V10Q,zz  3VI0Quuz  V10Q. (22 +y? — 222)
0 10 10

=(1,—1 2(1,—1
LV g®), A5 V(B
** symmetry

x
Y

** expression
Qa
Qy

A a(E), B0 [4)(E)
** gymmetry

xr

Yy
** expression

V10Q, (25132 —y? - ZZ) 3\/mQy1‘y 3v10Q,xzz
10 + 10 * 10

3V10Q,zy  V10Q, (22 — 2y +2%)  3V10Q.yz
10 - 10 * 10

* Harmonics for rank 2

Q%" Vlg)(A)

** gymmetry

** expression

_\/ész _ \/ngy + \/EQZZ
6 6 3

Q&Y [g)(Ar)

** symmetry

[ tetragonal | (polar, internal polar dipole)



** expression

B V21Q.x (xz +y? - 4z2) B V21Q,y (:):2 +y?— 422) B V21Q.z (3272 + 3y — 222)

14

V(B

** symmetry
V3(z—y)(z+y)

2

** expression

2 2

@ 1al(By)
** gymmetry

V3(z—y)(z+y)
2

** expression

14

14

VTQuw (322 — Ty? — 22?) N VTQyy (72 — 3y* + 222) N 5V7Q.z (x —y) (z +y)

14

~(1,—1
@5 Vgl(B2)
** symmetry

V3zy
** expression

\/§me + \/iQyI
2 2

2(1,1
05 al(B2)
** symmetry

Vi3zy

** expression

VTQ.y (4:1:2 T 22) B VTQyx (xz — dy? + z2) N

14

5\/762295112

7

AV 1a(B), Q%5 l4l(E)

** symmetry

V3az
V3yz
** expression
V2Q.2  V2Q.x
+

2 2

\/iQyZ \/§sz
2 + 2

Q8 [dl(B), 385 [4)(E)
** symmetry

\/g{L'Z
V3yz

** expression

V7Quz (43:2 —y? - z2) N B\ﬁeryz

7 7

B V7Q.x (x2 +y? - 422)

7 7

ViQuaye  VIQy (2 — 40P + )

7

VTQuy (2 +y* —42°)

7 7

* Harmonics for rank 3

7

14



@5V al(4yr)

** gymmetry

z (3952 + 3y — 222)
2

** expression

_\/ﬁwaz a V15Q,y> 3 VI5Q, (% + y? — 22?)

5 5 10
@5V [g) (A1)

** gymmetry

z (3952 + 3y — 222)
2

** expression

_5Qxxz (3r2 + 3y — 422) B 5Qyyz (3172 +3y2 — 422)

12 12

@5 Vlal(By)
** gymmetry

152 (z —y) (x +y)
2

** expression

Q:(z—y) (r+y)

Qurz — Quyz + 9

2 (1,1
@V la)(By)
** gymmetry

V152 (z —y) (x + y)
2

** expression

n Q: (31'4 + 622y? — 242222 + 3yt — 249222 + 824)

12

V15Q,xz (5%2 —9y? — 222) N V15Q,y> (91’2 — 5y? + 222) B V15Q. (z —y) (z +v) (:1:2 +y? - 622)

12 12

@5V lal(B)
** gymmetry

V1bzyz
** expression
szz + lez + Qzl'y

@5 la)(B2)
** gymmetry

V1bzyz

** expression

12

V15Q.yz (6:)32 —y? - 22) V15Q 2 (2% — 6y? + 2?) V15Q.zy (:lc2 +y? - 622)

6 6

Q%5 VB, 1), Q5 Vlgl(E, 1)
** gymmetry

T (2302 —3y% — 3z2)
2

Y (3:1:2 —2y2 + 322)
2

** expression

VIBQ. (202 — 2~ ) VIBQuay  VIBQuaz
10 5 5

VIBQuwy  V15Q (7 — 247 +2%)  V15Q.yz
5 10 5

6



@V al(2,2), B Vlal(B,2)
** symmetry

152 (y — 2) (y + 2)
2

V1by (z — 2) (z + 2)
2

** expression

Qely—2)(y+2)

) + Qyry — Q.x2

Qu(z—2)(x +2)
2

055V 1g)(B, 1), B53"[d](B, 1)
** gymmetry

szy + - szz

T (2$2 —3y? — 322)
2

Yy (327 — 2¢% + 322)
2

** expression

Qq (Sx“ — 2422y? — 242222 + 3yt + 69222 + 324) " 5Qyxy (4£L‘2 —3y? — 327) N 5Q.xz (41’2 —3y2 — 322)
12 12 12

5Qzxy (3:102 —4y? + 32?) N Qy (3;174 — 24222 + 62222 + 8yt — 249222 + 324) 5Q.yz (327 — 4y® + 322)

12 12 12
~(1,1) ~(1,1)
3,1 [a](E,2), 3,2 [q](£,2)

** gymmetry

V152 (y — 2) (y + 2)
2

VIby (z — 2) (x + 2)
2

** expression

V15Q, (v — 2) (y + 2) (6.752 — 2 - 22) V15Q,zy (2372 — 5% + 922) N V15Q,xz (21’2 +9y? — 522)
12 12 12

V15Quzy (52% — 2y? — 922) _ VIEQy (x — z) (x + z) (22 — 6y + 2?) N V15Q.yz (922 + 2y — 522)
12 12 12

* Harmonics for rank 4

Q¢ Vgl(4r,1)

** symmetry

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

** expression

V3Q.x (2;v2 — 3% - 322) B V3Qyuy (39v2 —2y? + 322) B V3Q.z (3x2 +3y? — 222)
6 6 6

0 Vlgl(A1,2)

** symmetry

V15 (a* — 122%y% + 62222 + y* + 6222 — 22%)
12

** expression

v 105Q (mQ —6y2 + 322) N V105Qy,y (6:1:2 . 322) v 105Q), = (3m2 +3y? — 2z2)
42 42 42

A8V [a)(A, 1)



** symmetry

V21 (,1:4 — 32%y? — 30222 +yt — 3y + 24)
6

** expression

V1155Q = (334 —522y? — 52222 + 3yt — 3y%2% + 3z4) n V1155Q,y (3364 — 5x2y? — 30222 +yt — 5y22? + 324)
66 66
N V1155Q, 2 (3;1:4 —32%y? — 50222 + 3yt — 5y%2% 4 z4)
66

Q8 Vg (41, 2)

** symmetry

V15 (J:4 —122%y? + 62222 + y* + 6222 — 2z4)
12

** expression

V33Qux (52 — 8822y? + 382222 + 33y* + 66y222 — 302%)  V33Qyuy (332 — 88z%y? + 662222 + Hy* + 38y222 — 302%)

132 132
N V33Q.2 (32 + 1322%y? — 502222 + 3y* — 504222 + 10z*)
132

Q¢ al(A2)

** symmetry

V/35zy (x—y)(z+y)
2

** expression

VoQuy (32° —y?) | V5Qya (22 — 3y?)
1 * 1

Q5 [g)(A2)

** symmetry

V3bzy (z —y) (z +y)
2

** expression

VTTQuy (62" — 1127y — 32°2° +y* +4%2%)  VTTQuu (¢! — 11a%y” + 2727 + 6y* — 3y°2%) N WT71Q.xyz (x —y) (x +y)
22 22 22

Q4 lal(By)
** gymmetry

Vb (z —y) (x+y) (2% + y> — 622)
1

** expression

V35Q,x (z* — 32%) B V35Q,y (y? —32%) 3 3v35Q.z (z —y) (z +7)
14 14 14

@ la)(By)
** gymmetry

V5 (z—y) (z +y) (2 +y* — 622)
4

** expression

V11Q,x (53:4 — 4a%y? — 462222 — 9y* + 66y%22 + 1224)
44
N VI1Qyy (92 + 4a?y? — 662227 — 5yt + 46y%2% — 1227) N 21V11Q.2 (z — y) (z + y) (22 + y* — 22?)
44 44

Q" Vlgl(B2)

** gymmetry

B VBzy (x2 +y? - 622)
2

** expression

V35Q.y (3.7:2 +y? - 6z2) \/%ny (;1:2 + 392 — 622) n 3v35Q.xyz
28 28 7

5



@5 [a)(B2)
** gymmetry

_ \/E:L'y (LL'Z + y2 — 622)
2

** expression
V11Q.y (6&04 +522y% — 512222 — y* + 5y%2% + 624) . V11Qyx (w4 — 5a2y? — 52222 — 6y* + 51y%2% — 624) 21V11Qzyz (mz +9? - 222)
22 22

22
=(1,-1 =(1,-1
G VB D, A V(B D)
** symmetry

35z (x — 2) (z + 2)
2

V3byz (y — 2) (y + 2)
2

** expression

V5Q.z (33:2 — z2) N V5Q.x (.1:2 — 322)
4

4

\/5Qyz (32/2 — ZZ) + \/5sz (y2 - 322)
4 4

Qi V(B 2), A5 V(B 2)

1
** symmetry

B bz (1‘2 — 6y2 + 22)
2

Vhyz (63:2 R z2)
2

** expression

B V35Qq. 2 (32% — 6y* + 22)

3v/35Q, vy V35Q.x (:c2 — 6y? + 322)
28 + 7 -

28

3V35Q.ryz  V35Qyz (6&52 —3y? - 22) V35Q.y (6152 T 322)
+ ' +
7 28 28
=(1,1 =(1,1
G4 (B 1), @5 g (B, 1)

** symmetry

V3522 (x —2)(x+2)
2

V35yz(y —2) (y + 2)
2
** expression

\/777Q:,z (61’4 — 3952y2 — 112222 + y222 + 24) n WT1Qy xyz (x—2)(x+2) B ﬁQzl (:134 + 12y2 112222 — 3y222 + 624)
22 22

22

WNTTQuayz (y — 2) (y +2)  VTTQyz (3z2y? — 2222 — 6yt + 119222 — 2*)  VT7Q.y (2%y? — 32222 + y* — 11y%2% + 62%)
22 22

22
= (1,1 =(1,1
05" (B, 2), B3 [al(E.2)
** symmetry

B NGy (:I;2 — 6y + z2)
2

Vhyz (6:c2 —y? - 22)
2

** expression
V11Q.z (6;v4 — 51a2y? + 52222 + 6y* + 5y?2? — 24) 21v11Qyzyz (;v2 —2y% + z2) N V11Q.x (x4 —5x2y? — 52222 — 6y* + 51222 — 624)
22 22

22

21V11Qxyz (2.7:2 —y? - 22) V11Qyz (6.7:4 — 5122y? 4 52?22 + 6yt 4 5y?z? — 24) V11Q.y (6.7:4 +522y? — 5la?2? — yt + 5y%2% + 624)
22 22

22



