*

*

*

PG No. 7 CQV

Harmonics for rank 0
=(2,2
36 g)(A)

** symmetry

mm?2

1

** expression

[ orthorhombic | (polar, internal polar quadrupole)

VBQu (22 + 4% —222)  VI5Q, (z —y) (v +y)
- 10 + 10

Harmonics for rank 1
3 la)(41)

** gymmetry

z

** expression

V10Quz | V30Qu.x  V30Q,.y
5 * 10 * 10

QL [q)(A1)

** symmetry

z

** expression

N V15Qyxy n V15Q,,xz n V15Qy.yz
5 5 5

3 3v35Q.z (3.102 +3y? — 222) N V105Qy,z (z — y) (x + y) n V105Q .y xyz v 105Q ;. x (x2 +9? - 422) vV 105Q,.y (x2 +9? - 4z2)

70 14 7
Q" al(By)
** symmetry
x
** expression
V10Quz N V30Quz  V30Q.,y N V30Q,. 2
10 10 10 10

AP (q)(By)

** symmetry

T

** expression

_3\/?5qu (3:2 +y? - 4z2) . V105Q,x (3x2 —Ty? — 2z2) N V105Q ;Y (4x2 —y? - 22) . V105Q .z (43:2 —y? - 22)

35 35

70 70
Q7 g)(By)
** symmetry
Y
** expression
V10Quy  V30Quy N V30Q.yz N V30Q,. 2
10 10 10 10

AP (q)(Bs)

** symmetry
Y

** expression

35

n V105Q, . zyz
35 7

_3\/i‘gQuy (a:2 T 4z2) 4 v105Q,y (7x2 — 3%+ 2z2) Y 105Q .y (:I;2 — 4y + z2) N V105Q,.vyz Y 105Q,.2 (1:2 — 4y + 22)

70 70

Harmonics for rank 2

@ la)(41,1)
** gymmetry

35

7 35



** expression
Q'(L

QP [g)(A1,2)

** symmetry

V3(z—y)(x+y)
2

** expression
Qu

QP Vg)(4s, 1)

** symmetry

** expression

VIAQ, (22 + 4 — 22%)  VA2Q, (z —y) (z+vy)  VA2Quury  VA2Qu.xz  VA2Q,.yz
B 14 B 14 B 7 Tt T

Q5" a)(A1,2)
** gymmetry

V3(z—y)(z+y)
2

** expression

B VA2Q, (z —y) (z 4+ v) n VI4Q, (22 4y — 227) n 3v14Q, .22

3V14Q,.y>
14 14 14 14

G5 la)(41,1)
** gymmetry

** expression

V14Q, (3z* + 622y? — 242222 4 3yt — 24y%2% + 827) 3 5v42Q, (x —y) (z +y) (2% +y? — 62%)
56 168
5\/@Qxyxy (a:2 +9? - 622) 5V42Q .tz (33:2 +3y% — 422) 5\/4§Qyzyz (3x2 + 3% — 4z2)
84 84 84

Q8 V[g)(A1,2)

** symmetry

V3(x—y)(z+y)
2

** expression

5v42Q, (z — y) (z + y) (22 + y* — 627) N V14Q, (192 — 1022292 — 122222 4+ 19y* — 129222 + 42*)

168 168
5V14Qry (x — y) (z + ) 5v14Q .22 (5% — 9y* — 22?) 5V14Q,.y» (922 — 5y? + 22?)
* 12 * 81 * 81

Q% [g)(A2)

** gymmetry
V3axy

** expression
Quy

Q% [g)(A2)

** gymmetry
V3zy

** expression

VA2Qury  V14Quy (v 4+ y* — 222)  3V14Q,.yz  3vV14Q,.zz
B 14 + 14 + 14



Q% [4)(A2)

** gymmetry
V3zy

** expression

75\/Equy (22 +y* — 62%) N 5v14Qzy (z — y) (z + y) B VI4Qay (42 — 272%y? + 32222 + 4y + 3y?2% — 21)

84 12 5
VIQueye (6% — 3 — ) 5V/THQye2 (3 — 6y + =)
+ 42 N 42

2 (2,-2
2 la)(B)
** gymmetry

V3xz
** expression
Qus

@ la)(By)
** gymmetry

\/5{)3' z

** expression

VE2Quxz  3vV14Qurz  3v14Quuyz  V14Qa. (22 — 2y +2%)  3V14Q,.ay
14 + 14 + 14 + 14 + 14

2(2,2
Q5 a)(By)
** gymmetry

V3xz
** expression

B 5v42Q, 2% (3x2 + 3y — 4z2) n 5v14Q 2 (5x2 —9y? — 222) N 5vV14Q.yyz (6w2 —y? - 22)

84 84 42
V14Q,. (4;v4 +322y? — 270222 — y* + 3y22% + 424) 5vV14Q, . xy (atZ +y? - 622)
a 42 a 42

(2,2
7 la)(B2)
** symmetry

\/gyz
** expression
Qyz

ACV(q)(Bs)

** gymmetry
\/gyz

** expression

VA2Quyz  3V14Q.yz N 3V14Q w2 N 3VIQu.xy  V14Qy: (22° —y* - 2°)
14 14 14 14 14

2(2,2
Q5 al(B2)
** symmetry

\/gyz
** expression

_5\/4§Quyz (3x2 + 3y? — 4z2) N 5v14Q,yz (9$2 — 5y% + 2z2) B 5\/ﬁmez (3:2 — 6y? + 22)

84 84 42
5v14Q,.xy (x2 + 9% — 622) . V14Q,, (:I;4 — 3a2y? — 32222 — 4yt 4+ 27y%2% — 424)
42 42

* Harmonics for rank 3

Q% ?[g)(A1,1)



** symmetry
z (3372 + 3y? — 222)
2
** expression

\/ﬁQu,Z _ \/nglzz-T _ \/ngz?/
5 5 5

@5 la)(A1.2)
** gymmetry

V152 (2 —y) (x +y)
2

** expression

V3Quz N V3Quor  V3Qy:y
3 3 3

2(2,0
O gl (A1, 1)
** symmetry

z (3x2 + 3y — 2z2)
2
** expression

3 VI5Quz (322 + 3y° — 222) B V5Qyz (x —y) (z +y)
15 2

VBQuzz (22 + 17 —42%)  V5Qy.y (2° +y° —42%)
20 20

- \/EQTnyZ -

2(2,0
T al(A1,2)
** symmetry

V152 (z —y) (z +y)
2

** expression

V3Q,z (33:2 +3y2 — 222) V3Q..x (3:2 —9y% + 622) \/ngzy (93:2 —y? - 622)
6 * 12 * 12

Q% [g)(A1,1)

** symmetry

K (33:2 +3y% — 222)
2

** expression

V330Qq 2 (152 + 30a%y? — 402222 + 15y* — 40y%2% + 821)  7V110Q,z2 (z — y) (z + y) (22 + y* — 222)  TV110Quymyz (2% + ¢y — 227)

264 88 44
N V110Q,.x (134 +22%y% — 122222 + y* — 129222 + 824) n Vv110Q,.y (x4 +22%y% — 122222 + y* — 129222 + 824)
44 44

Q% [a)(41,2)

** symmetry

V15z (z —y) (x +y)
2

** expression

21vV22Qu 2 (z — y) (z + y) (2 + y* — 222) N V66Qyz (392* — 17422y* — 202222 + 39y* — 20y222 + 42%) N 21V66Q.yyz (r — y) (v +y)
88 264 44
V66Q,.T (51’4 — 4a?y? — 462222 — 9yt + 669222 + 1224) V66Q,.y (91’4 + 42%y? — 662222 — byt + 46y%2% — 1224)
132 132

Q5 [a)(42)

** gymmetry
V1bxyz

** expression

V3Quyz  V3Quy  V3Qu.n
3 = 3 + 3y

Q% [g)(Az)



** symmetry
V1bzyz
** expression

\/gQ,yz (31‘2 +3y2 — 222) N V3Qu.y (3:[2 — 2% + 322) B \/ngz¢ (21'2 — 3% — 322)
6 6 6

Q) [g)(A2)

** gymmetry
V1bxyz

** expression

21V 22Q, 1Yz (1’2 +y? - 2,22) n 21V66Quryz (z —y) (z+y) Vv 66Qzy 2 (6:174 —51z%y? + 52?22 + 6y + 5y?z? — 2*)
44 44 66
V66Q..y (6x4 +5x2y% — 512222 — y* + 5y%2% + 624) N V66Qy.x (x4 — 5a?y? — 52222 — 6y* + 51y?2% — 624)
66 66

(B 1)
** gymmetry

T (2:102 — 3% — 322)
2
** expression

7\/ﬁQuZE I 3\/5621,.’[ _ \/ngyy _ \/5sz2
10 10 5 5

A% [q(B1.2)

** symmetry

V15z (y — 2) (y + 2)
2

** expression

_Qum _ \/gQ'ux + \/ngyy _ \/gQIZZ
2 6 3 3

Q5 [4)(B1. 1)

** symmetry

T (2362 —3y? — 3z2)
2

** expression

V15Q,x (4ac2 —21y% + 922) N V5Qux (43:2 —y? - 1122) n ﬁway (4.1:2 —y? - 22) N V5Qu:2 (4x2 —y? - z2)

60 20 20 20 = VBQyswyz

Q5 [4)(B1.2)

** symmetry

Vi5z (y —2) (y + 2)
2

** expression

Qur (21’2 — 3% — 322) V3Q.x (21‘2 — 3% — 322) \/ngyy (61’2 +9? - 922) V3Qu.z (6:L'2 — 9% + 22)
4 + 12 + 12 B 12

@2 la)(B1,1)
** gymmetry

T (21’2 — 3% — 322)
2
** expression

V330Q,z (4:104 +22y? — 412222 — 3yt + 15y222 + 1824) n V110Q,x (41‘4 — 2722y — 132222 + 11y* + 159222 + 4z4)
264 88

N \/ﬁ@zyy (S:L'4 — 1222y — 122222 + o* + 2922 + 24) N V110Q,. 2 (8:L‘4 — 122292 — 122222 + y* + 29222 + 24) N 7@Qyzwyz (21‘2 —y? - 22)
44 44 44

Q% [g)(B1,2)

ot



** symmetry

15z (y—2)(y+2)
2

** expression

V22Q, (2x4 + 1122y% — 312222 4+ 9y* — 879222 + 30z4) V66Q,x (2r4 — 7322y? 4 532222 + 51yt — 87y?2% — 1224)

88 264
V66Q.yy (122* — 4622y + 662222 + 5y* — 4y?22 — 924)
132
N V66Q,.z (122 + 662%y? — 462227 — 9y* — 4y222 + 524) N 21V66Qy.xyz (y — 2) (y + 2)
132 44

@ al(Ba, 1)
** symmetry

Y (3,1:2 — 2y + 322)
2

** expression

7\/ﬁQuy _ 3\/5va - \/ngyI o \/ngzZ
10 10 5 5

@ a)(B,2)
** symmetry

VTBy(—2) (@ +2)
2

** expression

Quy  V3Quy  V3Quyx N V3Qy-2
2 6 3 3

Q5 [4)(B2. 1)

** symmetry

Y (39{:2 — 22 + 322)
2

** expression

V15Quy (21x2 — 4y? — 9z2) VEQ.y (wQ —4y? + 112?) V5Quyx (wQ —4y? + z2)
60 * 20 a 20

2(2,0
Q5" a)(B2,2)
** symmetry

By (=) (@ +2)
2

\/ngzz (12 — 4% + 22)

—VbQu.zyz — 50

** expression

Quy (312 — 2% + 322) V3Q.y (312 — 2% + 3z2) \/ngym (1’2 + 6y? — 9z2) \/ngzz (9:}52 —6y% — z2)
4 12 12 12

(2,2
Q5 a)(B2. 1)
** symmetry

Y (3:(:2 — 2% + 322)
2
** expression
V330Q.y (31‘4 —22y? — 152222 — 4yt + 419222 — 1824) V110Q,y (1114 — 2722y 4+ 152222 + 4y* — 13y222 + 424)

264 88
. V110Q (z‘l — 122292 + 22222 + 8yt — 129222 + 24) TV110Q, . xyz (1‘2 — 2y + 22) N V110Q,. 2 (I4 — 122292 4+ 22222 + 8yt — 129222 + 24)

44 44 44

Q5 14)(B2,2)
** gymmetry

VIBye—2) (@ +2)
2

** expression

V22Quy (92 4+ 1122y? — 872222 + 2y — 319222 + 3021)  V66Quy (5lat — 73x%y? — 87a%2% + 2y* + 53?22 — 122*)

88 264
N V66Qqyx (53" — 4622y* — 42222 4+ 12y* + 66y222 — 92*) _ 21V66Qq.wy2 (x —2)(z+2)
132 44
N V66Qy. 2 (9374 — 6622y> 4 4222 — 12y* + 463222 — 5z4)
132



* Harmonics for rank 4
Q[ (Ar, 1)
** gymmetry
V21 (:L'4 — 3:L'2y2 — 32222 4+ y4 — 3y222 + 24)
6

** expression
B V30Qu (22 + y? — 222) N 3v10Q, (z — y) (z +y) B V10Q.y 7y B V10Q, 22 B V10Q,.yz
20 20 5 5 5
0 a)(Ar2)

** gymmetry

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

** expression

_ \/ﬁQu (1,2 + y2 - 2Z2) . 3\/ﬁQv (1 - y) (CU + y) I QMmely _ \/ﬁQrle . \/ﬁQyzyZ
28 28 7 7 7

P g)(Ar,3)

** gymmetry

VB (z —y) (z+y) (2% +y* — 62%)
4

** expression

3WVI4Q, (x —y) (z+y)  VA2Q, (22 +9? — 22%)  VA2Q,.xz  VA2Q,.yz
h 28 + 28 B 7 + 7

Q% [g)(A1, 1)

** gymmetry

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

* expression

V165Qu (2t — 1207y + 62%2% + y* + 672" — 227) N VB5Qyu (x — y) (z +y) (22 + ¥ — 627)
66 22
n V55Q ey Yy (:L'2 +y? - 622) N V55Q .12 (1’2 — 6y2 + z2) B V55Qy-yz (6x2 —y? - 22)
22 22 22

Q% [q)(A1,2)

** gymmetry

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

* expression

V231Q, (83" — 332%y? — 152227 + 8y* — 15y%22 + 52*) N VTTQ, (z — y) (z +y) (22 + y* — 62?)
231 77
N VTTQuyxy (:L'2 +9? - 622) Y T71Qz 22 (16x2 —33y% — 522) N VTTQyyz (331'2 — 16y? + 52?)

14 154 154
Q% [g)(A1,3)

** gymmetry

VB (z —y) (z +y) (2% +y* — 62%)
4

* expression
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572
QP [q)(A1,3)

** symmetry
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V3003Quy (@ — y) (z +y) (20* — 2922y + 2222 + 2y* + y22% — 2*)
286
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286

11



