PG No. 13 (4 4mm [ tetragonal | (polar, internal axial quadrupole)

* Harmonics for rank 0

* Harmonics for rank 1

AP Vg)(Ar)

** symmetry
z
** expression

V30G,zy 3 V30G,y (z —y) (z +v) N V30G,.yz B V30G,, x>
5 10 10 10

=(2, (2,
CHg(E), 3% 9)(E)
** symmetry

T

Y

** expression

3V10G,yz  V30G,yz  V30G.,xz  V30G..zy  V30G,. (y—2)(y +2)
T 1w 1w 1 1w 10

3V10G 2z V30G,xz \/%Gmyyz V306G, (z—2)(z+2) \/%Gyzwy
0 10 10 10 T

* Harmonics for rank 2
=(2,—1
& Vlgl(Ar)
** symmetry

** expression

V2G..y  V2G,.x
2 2

A&V (g)(A1)

** gymmetry

** expression

5VA2G,ryz:  5VA2Gayz (x —y) (w+y)  VA2G..y (¢¥ +y7 - 42%) N VA2G .z (22 + y? — 427)
14 28 28 28

Q& Vgl(By)

** symmetry
V3(z—y) (z+y)
2
** expression
V6G.yz  V6G..y  V6G,.x
3 6 6

@5 lo)(B1)
** gymmetry

V3(z—y) (x+y)
2

** expression

5\/EGu:ryz \/ﬁGzyz (3x2 +3y? — 222) \/ﬁG“y (912 —y? - 622) \/ﬁGyzx (IZ — 9% + 622)
B 14 + 28 B 28 * 28

2(2,—1
ol (B2)
** symmetry

V3zy



** expression
\/GGUZ \/éGzczx \/6Gyzy
T3 6 T T 6

Q% [g)(B2)

** gymmetry

V3zy

** expression
5V42G 2 (x—vy)(z+vy) V14G, 2 (31’2 +3y? — 222) n V14G, .z (2:1:2 —3y% — 3z2) N \/ﬂGyzy (3:172 — 2% + 322)
28 28 14 14

3%V g)(E), B% Vgl(E)
** gymmetry

\/gl’ z

V3yz
** expression

_V2Guy | V6Guy  V6Gnz  V6G,.2
2 6 6 6

V2G,z N V6G,z N V6Gayy  V6G..z
2 6 6 6

2(2,1 = (2,1
@i 10)(B), B85 9)(E)
** symmetry

V32
V3yz

** expression

V42G .y (.1:2 +y? - 422) n V314G, y (9x2 R 6z2) B \/ﬁG’wym (23:2 —3y? — 3z2) B \/ﬂGyzz (3.r2 + 3y — 222)
28 28 14 14

VA2G .z (:132 +9? - 422) V14G (1’2 —9y? + 622) \/ﬁGmyy (31‘2 — 2% + 322) N V14G,. 2z (31'2 +3y? — 222)
28 28 14 14

* Harmonics for rank 3
35"~V [g) (A1)
** symmetry
z (3272 + 3y — 222)
2
** expression

B V30G, zy . \/%Gzy (z—y)(z+y) n V30G,..yz B \/%G’yzwz
10 20 5 5

Q& V(g)(A1)

** symmetry

z (3x2 +3y? — 2z2)
2
** expression

V156G, xy (x2 +qy% - 6z2) N V165G (x —y) (x +y) (:1:2 T 622) V15G,.yz (3$2 +3y% — 4z2) N V156G .z (3;v2 + 3% — 422)
6 12 12 12

Q& Vgl(By)

** symmetry

VI5z (z —y) (x +y)
2

** expression

_\/éGumy _ \/iG;L.y (.1:2 N 2z2)
2 4




@ l91(B1)
** gymmetry

V152 (z —y) (x +y)
2

** expression

V3G, xy (:1:2 +9? - 6z2) N TGory(x —y) (x+vy) Gay (5:104 —1822y? — 120222 + 5y* — 129222 + 424)

3 6 12
TGazyz (327 + 32 — 222)  7G,.az (2% + 3y? — 222)
12 12

Q& gl(B2)

** symmetry
V1bxyz

** expression

V6G, (x —y) (z+y)  V2G, (22 +y* — 22?)
4 + 4

Q5 1g](B2)
** gymmetry

V1bzyz

** expression

V3G, (z—y) (x+y) (22 + 32— 622) G, (2t — 122292 + 62222 + y* + 63222 — 22%)
6 6
TGy (z —y) (z+y) . 1Goxz(x—2)(x+2) TGeyz(y—2) (y+2)
6 6 6

2(2,—1 2(2,—1
CVgl(E, 1), B V9B, 1)
** symmetry

T (2.’1)2 — 3y - 3z2)
2

Y (3:(:2 — 2% + 3z2)
2
** expression

3V10G,yz  V30G,yz  V30Gu,xz  V30G..zy  V30G,. (y—2) (y+2)
20 20 5 B 5 + 20

3vV10G. 2z V30G,z2 \/%Gzyyz V30G,. (x — 2) (z + 2) V30Gy,zy
T2 T2 T 5 20 R

0%V Igl(E, 2), OV Igl(E,2)

** gymmetry

V152 (y — 2) (y + 2)
2

V1by (z — 2) (z + 2)
2

** expression

V6Gayz  3v2G,yz V26, (22% —y? — 2?)
4 T 4

\/éGuLZ 3\/§GU.LZ \/§Gzz (12 - 2y2 + 22)
4 4 + 4

= (2,1 =21
OV 9B, 1), B [9)(E. 1)
** symmetry
(2?37 32
2

Y (3.1:2 — 2% + 32‘2)
2



** expression

B V5G,yz (6.1:2 —y? - 22) B V15G,yz (6362 —y? - 32) . V165G xz (4x2 —3y% — Szz)
4 12 12
B V15G,.zy (4a? — 3y — 32?) ~ VI5G,: (y—2) (y+2) (62% — y? — 2%)
12 12

V5G,xz (9:2 — 6y2 + 22) V165G, xz (352 — 6y2 + 22) V156G, yz (3952 — 4y2 + 322)
- + +
4 12 12
V156G, (x — 2) (z + 2) (12 —6y% + 22) V15Gy.xy (31’2 — 4% + 322)
12 12

= (2,1 = (2,1
OV 9l(£,2), BV [9)(E, 2)
** gymmetry

ViBa (y = 2) (y + 2)
2

V1by (x — 2) (z + 2)
2

** expression

V3Guyz (12x2 -9y + 5z2) B Gyyz (36;v2 +y? - 13z2) 4 TGryz2 (2$2 —3y% — 22)
12 12 12
n TGy (2w2 —y? - 322) Gy (4274 —1222y% — 122222 + 5y* — 18222 + 524)
12 12

V3G,xz (912 —12y% — 522) Gyxz (x2 + 36y% — 1322) TG ryyz (sz — 2% + zz)
12 12 12
Gy (55[34 — 1222y — 182222 + 4y* — 12y222 + 5z4) TGy .y (mQ —2y% + 3z2)
+ 12 * ' 12

* Harmonics for rank 4
=(2,—1
Qg (Ar 1)
** symmetry
V21 (,1:4 —32%y? — 30222 +yt — 3y + z4)
6

** expression

\/gGrcyZ (z—y)(z+y) _ \/EGwzy (z—=2)(z+2) + \/‘F)Gyzx (y—2)(y+2)
2 2 2

@ lol(A1.2)
** gymmetry

V15 (:L'4 —1222y% 4 62222 + y* + 6y22% — 224)
B 12

** expression

6V7G Yz \ﬁGwz (z—y)(z+y) V7Gary (4x2 — 3y + 522) ﬁGyzz‘ (31’2 Y 5z2)
B 7 B 14 + 14 + 14

Q" lg)(Ar, 1)
** gymmetry

V21 (1’4 —32%y? — 32222 +y*t — 3222 + 24)
6

** expression

3V2310Guayz (v —y) (w+y)  3VTT0G,ayz (2° + y* — 22°) N VTT0G 1y (x — y) (3 4 y) (2 + y* — 222)
44 44 22
B VTT0G..y (x — 2) (x + 2) (1’2 — 2% + z2) B VTT0G .z (y — 2) (y + 2) (21’2 —y? - zz)
22 22

Q" lg)(A1,2)
** gymmetry

V15 (2% — 122y + 62222 + y* + 6y222 — 224)
12




** expression

21V66Guryz (v —y) (v +y) _ 21V22G0ayz (a2 +y? —2%) | V22002 (x —y) (@ +y) (2* +3° —22%)
44 44 44
n V22G,.y (17x4 —2222y? — 362222 + 3yt — 8y?2% + 10z4) V22G,x (31:4 —222%y% — 82222 + 17Ty* — 36y%22 + 1024)
44 44

QP V(g](A2)

** symmetry

V35zy (z —y) (z +y)
2

** expression

VBGuz(z—y) (z+y)
2

\/ngzx (I2 - 31/2) _ \/?;Gyzy (37;2 - y2)
4 4

+ \/ngy:L'yz +
2(2,1

GV [g)(A2)

** symmetry

V35zy (z —y) (z +y)
2

** expression

IVIBAG, 2 (22 — 2zy — y?) (2% + 22y — y?)  VA62G,z (z —y) (z +y) (2® + y? — 22%) N VAB2G ywyz (2% + y? — 22%)
88 88 44
n V462G, (1:4 — 8x%y? — 22222 + 3y + 6y2z2) N V462G, y (314 — 8x2y? + 62222 + yt — 2y2z2)
44 44

= (2,1
@ lal(By)
** symmetry

VB (z —y) (v +y) (2% + y% — 622)
4

** expression

6V7G xyz \/ﬁGzyz (3w2 + 3y — 2z2) V21G,.y (2:1:2 —y? + 22) V21Gy,x (1’2 — 2% — 22)
7 * 14 a 14 * 14

A% l9l(BY)

** gymmetry

VB (z —y) (z +y) (2% +y* — 62%)
4

** expression

21V22G ayz (a2 + 3 — 22%)  21V66G,2yz (z —y) (z +y) N V66G.yz (92 — 2422y? — 102222 4 9y — 10y222 + 224)
44 44 44
V66G,.y (z + 222y — 122222 + y* — 12y%2% + 824) V66G,. (:174 + 222y — 122222 4 y* — 12727 + 82%)
44 44

@V o)(B2)
** gymmetry

B Vbay (IZ +y? - 622)
2

** expression

3V7G,z (z—y)(z+vy) n V21G,z (3.7:2 +3y2 — 222) 3 V21G,.x (.1’2 —5y% + 222) 3 \/ﬁGyzy (5.”52 —y? - 222)
7 14 28 28

QP [9)(Bz)

** symmetry

B VBzy (x2 +y? - 622)
2

** expression

21V22G, 2 (x — y) (x + y) (22 + y* — 22%)  V66G, 2z (3z? — T8z2y? + 202222 + 3y* + 20y°2% — 421)  21V66G,,zyz (x —y) (x + )
88 88 44
V66G,.x (z* + 22%y% — 122222 + y* — 129222 + 82*) N V66G,.y (x4 + 222y — 122222 4 y* — 12y%2% + 82%)
44 44

Q% Vlgl(B, 1), O VIgl(B, 1)

ot



** symmetry

35zz (v —z) (z + 2)
2

V35yz (y — 2) (y + 2)
2

** expression

3Gy (x —42) (z+2) n V3G (z ; 2)(@+2z) V3G .y E;ﬁ —32%) 3G+ V3Gy.z (4312 —2?)

3Gy (y —4Z) (y+2) V3G (y - 2)(y+2) , V3Cayy (41/2 —32%)  V3Ga.z (43.1/2 -2 V3G, ays

=(2,— =(2,—
AV gl(E,2), B3 Vgl(E,2)
** symmetry

_ \/5:1:2 (:1:2 — 6y2 + z2)
2

V5yz (6r2 —y? - z2)
2

** expression

3VTG .y (5m2 -2y + z2) V21G,y (3$2 + 292 — 9z2) \/ﬁGzyaE (:132 +292 — 522) \/ﬁGyzz (5x2 — 2% — z2)
28 + 28 + 28 * 28

3V7G (2352 — 5y? — zz) V21G,z (2352 +3y? — 9z2) \/ﬁGzyy (25[32 +y? - 522) V211G, % (25[32 — 5y? + 22)
28 * 28 a 28 * 28

~(2,1 ~(2,1
Q% [g)(E, 1), BV [9)(B, 1)
** symmetry

V35az (x — 2) (z + 2)
2

V35yz (y — 2) (y + 2)
2

** expression

3V154G Ly (x4 +a?y? — 92222 — 222 224) N V462G, y (5x4 — 22y — 27x%2% + 2% + 4z4)

88 88
V462G, x (.134 —22%y% — 82222 + 6y%2% + 324) V462G, zyz (,702 —2y% + 22) V462G, ;2 (3r4 + 622y? — 82222 — 2y%2% + 24)
- 44 a 44 a 44
3v154Gx ($2y2 — w222 oyt —9y?2? + 224) V462G ,x (:L‘2y2 — 222 — Byt + 27222 — 424)
88 88
v 462G .y (25523/2 — 62222 — yt 4+ 8y%2% — 324) n V462G, 2 (6x2y2 — 22222 4+ 3yt — 8y?22 + 24) v 462G, xyz (21‘2 —y? - 22)
44 44 44

(2,1 =(2,1
OV lgl(E,2), BV [9)(E,2)
** gymmetry

B bz (372 — 6y? + 22)
2

\/gyz (6:L'2 — y2 — 2’2)
2

** expression

3V22G,y (5a* + 32%y? — 392227 — 2% + 17y%2% — 22%)  V66Gy (92 — 3122y? + 392222 + 2y* + 11y%2% — 122*)
88 88

n V66Gyx (a* — 122%y? + 22222 + 8yt — 12y222 + 2*) N 21V66G . yz (v — 2) (x4 2)  V66G,.2 (2 — 1222y + 22727 + 8y* — 12727 + 24)

44 44 44

3V22G,x (2z* — 3a?y? — 172222 — 5y* 4 39y%2% + 22*)  V66G, @ (2 — 31a%y? + 11222 + 9y + 399227 — 122%)
88 88

V66G.yy (8z* — 120%y? — 122227 + y* + 29222 + 2*) N V66G,.2 (8zt — 1220%y% — 12222 + y* + 29222 + 2%)  21V66G .2yz (y — 2) (y + 2)

44 44 44



