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

* Harmonics for rank 0

* Harmonics for rank 1

e g)(B)
** gymmetry

z
** expression

V30Guzy  V30Gay (x —y) (z +y) N V30G.2yz  V30G,.az
5 10 10 10

2(2,1 = (2,1
EV19)(E), GF 19)(E)
** gymmetry

T
Y

** expression

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

3V10G, 2z V30G,xz  V30G.,yz  V30G.. (x—2) (x4 2)  v/30G,.xy
v 10 10 10 ET?

* Harmonics for rank 2

Q% Vlgl(A)

** gymmetry

** expression

\/iGzzy _ \/EGyzx
2 2

Q%" [g)(4)

** symmetry

** expression

5vVA42G xyz _ 5VA2G 1y 2 (x — y) (z + y) B VA2G,.y (22 4y — 427) N VA2G.x (22 + y° — 427)
14 28 28 28

e lgl(B.1)
** gymmetry

V3(z -y (x+y)
2

** expression

V6Gayz  V6Gay  V6Gy.x
3 6 6

=(2,-1
G 191(B,2)
** symmetry

V3ay

** expression

_\/GGUZ + \/éGzczx _ \/6Gyzy
3 6 6

@19l(B,1)
** gymmetry

V3(z—y) (z+y)
2




*

** expression

5\/EGu:cyz \/ﬂGzyz (3x2 +3y? — 222) \/ﬂG“y (9x2 —y? - 622) \/ﬁGyz:r (x2 — 9% + 622)
B 14 + 28 B 28 * 28

@& [g)(B,2)

** symmetry

\/g.CL’ Yy

** expression

5V42G 2 (x—vy)(z+vy) V14G, 2 (3&72 +3y? — 222) . V14G, (29!:2 —3y% — 322) N \/ﬁGyzy (31‘2 —2y% + 322)
28 B 28 14 14

=(2,—1 =(2,—1
Q% Vlgl(E), B Vgl(E)
** gymmetry

V3yz

V3zz
** expression

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

7\/§Guy + \/qu,2/ - \/éG-'KyCC + \/6G!/Zz
2 6 6 6

(2,1 =(2,1
GV 91(B), B [91(B)
** symmetry

V3yz

V3zz
** expression

VA2G (:1:2 +y? - 4z2) V14Gyx (x2 —9y? + 622) V14G.yy (312 -2y + 3z2) n V14G,, 2 (322 + 3y* — 222)
28 28 14 14

VA2G,y (zz +y? - 4z2) n V14G,y (9:1:2 —y% - 622) B V14Gyx (2m2 —3y% — 322) B V14Gy, 2 (39102 + 3y — 2z2)
28 28 14 14

Harmonics for rank 3
Q¢ Vgl(4,1)

** gymmetry
V1bzyz
** expression

VOG, (w —y) (z+y) V2G, (a2 + 3 — 222)
4 4

A& Vgl(A,2)

** symmetry

V152 (z —y) (x + y)
2

** expression

B V6G  zy B ﬂGzy ((L’2 +y? - 222)
2 4

@ [g)(A, 1)

** symmetry

V1dzyz

** expression

V3G, (. — 1) (z +vy) (y;z +y? - 622) Gy (2 — 122292 + 6222 + y* + 6y222 — 224)
6 6
TGy (- y) (@ +y) N 1Gurz(x—2)(x+2) TGpyz(y—=2)(y+2)
6 6 6

2




35 [g)(A,2)

** gymmetry

V152 (2 —y) (x +y)
2

** expression

V3G, zy (1‘2 +y? - 622) n TGory (z —y) (z +y) B Gy (5m4 —1822y? — 120222 + 5y* — 12222 + 4z4)
3 6 12
TGyyz (3:1:2 +y? - 222) TGy vz (m2 +3y? — 222)

12 12

2(2,~1
35 lal(B)
** symmetry

K (3x2 +3y% — 222)
2

** expression

_\/%vay + \/%G:L'y (l‘ - Z/) (3’ + y) + \/%Ga:zyz _ \/%Gyzxz
10 20 5 5

@ 141(B)
** gymmetry

2 (327 +3y% - 22%)
2

** expression

VI5G,zy (22 + y? — 627) N V15Gay (x —y) (x +y) (22 +y* — 62%)  V15Ga.yz (322 + 3y* — 42%) N V15G, 2z (322 4 3y? — 42?)

6 12 12 12

=(2,—1 =(2,—1
GV elE ), O Vgl 1)
** symmetry

x (212 —3y? — 3z2)
2

Y (3,1:2 — 2y + 322)
2

** expression

3V10G,.yz  V30G,yz \/@Gzy:ﬂz V30G,.xy \/@Gyz (y—2)(y+2)
0 20 5 - 5 + 20

3V10G, 2z V30G,xz  V30G.,yz  V30G.. (x—2)(x+2)  V30G,.xy
T2 T2 T 5 20 t—5

@V 191(8.2), G5V lal(B,2)
** symmetry

V1by (z — 2) (x + 2)
2

Vs (y —2) (y + 2)
2

** expression

V6Guzz  3V2G,xz  V2Ga. (22 — 2% + 2?)
T 4

V6GLuyz  3V2G,yz  V2Gy. (207 — y? — 2?)
4 4 + 4

2(2,1 2(2,1
@V l(B, 1), G55 1B, 1)
** symmetry

T (2x2 —3y% — 322)
2

Y (3.1:2 — 2% + 37;2)
2



** expression

7\/5Guyz (61‘2 —y? - z2) B V15G,yz (6x2 —y? - z2) N \/ﬁGzyxz (41‘2 —3y% — 322)
4 12 12
B V15G,.zy (4a? — 3y* — 322) B VI5G,. (y — 2) (y + 2) (62% — y? — 2%)
12 12

VBGLzz (1’2 —6y% + 22) V15G,xz (.7:2 —6y% + z2) V156G, yz (3.752 —4y? + 322)
- + +
4 12 12
V15G,. (x — 2) (x + 2) (2% — 6y% + %) V15G.ay (322 — 4y* + 32%)
12 12

~(2,1 ~(2,1
AV 9)(E,2), 3% [9)(E,2)
** symmetry

V1by (z — 2) (x + 2)
2

V152 (y — 2) (y + 2)
2

** expression

V3G, xz (922 — 12y — 522)  Gyaz (:E2 +36y2 — 1322) TGoyyz (31‘2 —2y% + 22)
— + —
12 12 12
Gy (5:1:4 — 1222y — 182222 + 4y* — 129222 + 5z4) 7Gy.xy (ZE2 -2y + 322)
12 12

V3G,yz (12:52 —9y? + 522) B Gyyz (36362 +y% - 13z2) 4 TGryrz (23:2 — 3y - 22)
12 12 12
n TGy (2302 e~ 322) Gy, (41‘4 — 122%y% — 122222 + 5y* — 18222 + 524)
12 12

* Harmonics for rank 4
(2,1
O Vgl
** symmetry

V21 (2% — 322y? — 32222 + y' — 3y?2% + 21)
6

** expression

\/5Gzyz (z—y)(z+y) _ V5Ga2y (x—2)(z+2) n \/5Gyzm (y—2)(y+2)
2 2 2

AP VIgl(A,2)

** symmetry

V15 (:L'4 —122%y% 4 62222 + y* + 6222 — 224)
B 12

** expression

6vVTGuayz  VTGuyz(x —y) (x+y)  VTGay (42% — 3y> +522) V7Gx (32% — 4y? — 522)
T 14 - 14 * 14

3 Vlgl(A,3)
** gymmetry

V35zy (x —y) (z +y)
2

** expression

o V3G,z (z—y)(z+y)
2

\/ngsz' (.T2 - 3y2) - \/gGyzy (312 _ yZ)
4 4

+ V3G, ryz +
(2,1)

Q;[gl(A, 1)

** symmetry

V21 (:1:4 —32%y? — 30222 + yt — 3yt + z4)
6

** expression

_ 3V2310Guwyz (z—y)(z+y) 3 3VTTI0G, xyz (.7:2 +y? - 222) N VTT0G 4z (x —y) (z +y) (.772 +y? - 222)

44 44 22

~ VT70Gs:y (x—2)(z+2) (22 — 2y% + 2?) _ VTT0Gy.x (y—2)(y+2) (22% —y? — 2?)
22 22

4




3V g)(A,2)

** gymmetry

V15 (x —1222y? + 62222 + y* + 69222 — 22 )
12

** expression

21V66G,zyz (z — y) (x + y) _ 21v22G  zy~ (2% +y? — 22%) N TV22Gyz (x — y) (x +y) (2% + ¢y — 227)
44 44 44
N V22G,.y (172 — 222%y? — 362222 + 3y* — 8y?2% + 1021)  V22G .2 (32 — 222%y? — 82227 + 17y* — 36y%2% + 10z*)
44 44

3 [g)(A,3)

** gymmetry

V3bay (x —y) (z +y)
2

** expression

9v 154G 2 (1’2 —2zy — y?) (:c2 + 2zy — y2) VA62G 2 (x — y) (z +y) (2 + 32 — 227%) N V462G .y Yz (:v2 +y? - 222)
88 88 44
N V462G, (1’4 —82%y% — 22222 + 3yt + 6y222) n V462G, y (3x4 — 82%y% + 62222 + y* — 2y222)
44 44

Vg1
** gymmetry

VB (z —y) (z+y) (2% +y* — 62%)
4

** expression

6V7G Yz \/ﬁGzyz (3:102 +3y? — 2,22) V21G,.y (2x2 — >+ 22) \/ﬁGyzm (:172 — 2% — 22)
7 + 14 B 14 + 14

QP Vgl(B,2)

** gymmetry

B \/gxy (y;2 + y2 — 622)
2

** expression

3VTGuz (z —y) (z +7v) n V21G,z (3:r2 + 3y — 2,22) B V21G,x (22 — 5y? + 222) B V21Gy.y (5x? —y* — 2,22)
7 14 28 28

QP [gl(B, 1)

** gymmetry

VB (z —y) (z +y) (2% +y* — 62%)
4

* expression

21V22G myz (22 + y? — 222)  21V66G,ayz (z — y) (z + y) N V66Gyz (92 — 2422y — 102222 4 9y — 10y222 + 224)
44 44 44
V66G,.y (o + 227y — 122222 + y* — 129222 + 824) V66G,.x (ZB4 + 22%y? — 122222 + y* — 12y%22 + 82%)
44 44

QP [9(B,2)

** gymmetry

_ Vbay (1’2 +y? - 622)
2

* expression

21V22G,2 (z —y) (x +y) (2% + ¢ — 227) ~ V66G,z (3z% — 782y + 202227 + 3y* + 20y%22 — 4z4) 21V66G oy zyz (x — y) (z +y)
88 88 44
V66G,.x (z* + 22%y% — 122222 + y* — 12222 4 824 V666G, y (z* 4 222y — 122222 + y* — 129222 + 824
n Y
44 44

GV g, 1), A% Vlgl(B, 1)
ok symmetry

7\/ﬁxz(x—z)(x+z)
2

ot



V35yz (y — 2) (y + 2)
2

** expression

3Gy —2)(x+z2) V3Gy(x—2)(r+z) V3G
4 a 4 *

2 _ 9.2 2_ .2
(2 32) | iy YOGz 1= )

4

3Gz (y— 2) (y + 2) N V3Gux (y — 2) (y + 2) N V3G (y2 - 322) B 3G,z (3y2 - 22) V3G, .oy
4 4 vz

4 4

A%V 9l(E,2), 3% VI9(E,2)
** gymmetry

\/gyz (61‘2 — y2 — 22)
2

\/5:1:2 (:1:2 — 6y2 + 22)
2

** expression
zwmw@ﬁ—@%w%+Vm@ﬂnﬂmf—%ﬂ «m@w@ﬁ+f—w%+¢mgﬂ@ﬁ—wﬂwﬂ
28 28 28

28

3VTGLy (5%2 — 2% + zz) . V21G,y (3$2 +2y? — 9z2) . \/ﬁGzyx (:1:2 +2y% — 522) N \/ﬁGyzz (5;v2 — 2% — z2)
28 28 28

28
(2,1 ~(2,1
Q% [g)(E, 1), BV [9)(B, 1)
** symmetry

_\/ﬁxz(:c—z) (x+2)
2

V3byz (y — 2) (y + 2)
2

** expression
3v154G .y (:54 +a2y? — 92222 — 222 224) V462G, y (51’4 — 22y — 272%2% + 2% + 424)

88 88
V462G (:L'4 —22%y% — 82222 + 6y%2% + 324) V462G, xyz (:L'2 —2y% + 22) V462G, .z (31’4 + 622y? — 82222 — 2y%2% + 24)
+ + +
44 44 44
3v154Gx (m2y2 — 2222 oyt — 9y + 224) V462G x (w2y? — 2222 — Byt + 27y?2? — 424)
88 88
V462G .y (2:r2y2 — 62222 — y* + 8y%22 — 324) n V462G, 2 (6:r2y2 — 22222 + 3yt — 8y?22 + 24) V462G, xyz (21‘2 —y?—2?)
44 44 44

A lgl(E,2), BV 9)(E, 2)
** gymmetry

\/gyz (6:172 —y? - 22)
2

_ \/5:1:2 (:1:2 — 6y2 + z2)

2
** expression
3V22G,x (2;v4 — 3x2y? — 172222 — 5y* + 39222 + 224) V66G,x (214 — 3122y? + 112222 + 9y* + 399222 — 12z4)
88 88
B V66Gyy (8:1:4 —122%y? — 122222 + y* + 2y%2% + 2*) n V066G .2 (8:E4 —1222y% — 122222 4+ y* + 29227 + 24) _ 21V66Gy2yz (y — 2) (y + 2)
44 44 44
3V22G,y (52 + 32%y? — 392227 — 2y* + 17y%2% — 22%)  V66G,y (92 — 3122y? + 392222 + 2y* + 11y%2% — 122*)
88 88
N V66G yx (2t — 122%y2 + 22222 + 8y* — 129222 + 24) n 21V66G.2yz (x — 2) (z +2) V66G,. 2 (z* — 1222y + 20222 + 8y* — 12222 + 24)
44 44 44



