PG No. 30 O 432 | cubic | (axial, internal polar quadrupole)

* Harmonics for rank 0

* Harmonics for rank 1
(2,1 2(2,1 (2,1
GV lal(m), G5V lal(1y), B3 g)(1h)
** symmetry

x

z
** expression

3VI0Quyz  V30Quyz | V30Quuzz  V30Qu.xy  V30Qyu. (y—2) (y + 2)
"1 10 T 10 10 10

3V10Quzz  V30Qurz  V30Quyyz  V30Qu. (z—2) (x+2)  V30Qy.xy
o 1w 10 10 BT

\/%vay _ \/%Q:ny (I - y) (T + y) + \/%szyz _ \/%Qyzl’z
5 10 10 10

* Harmonics for rank 2
G&V1a(B), G5V Id(B)

** gymmetry

** expression

V2Q..y V201
2 2

V6Quyz  V6Quy  V6Qy.x
3 6 6

GV (E), 65 [4)(E)

** symmetry

** expression

5v42Q,xyz B 5VA2Qy2 (x — y) (z + ) _ VA2Q ..y (2172 +y? — 422) N VA2Q,.x (22 +y? - 42:2)
14 28 28 28

5vVA2Quayz  V14Qyy2 (sz +3y% — 2z2) V14Q,.y (9x2 —y? - 622) V14Q,.x (:c2 — 9y + 6z2)
B 14 + 28 B 28 + 28

GV al(T2), G V[al(T2), G5 V[al(T2)

** gymmetry

V3yz
V32
V3ay

** expression

\/iQu-T \/éva \/észy \/észZ
> 76 T 6

_V2Quy | V6Quy _ VBQur | V60,2
2 6 6 6




_\/ész T \/észx _ \/éQyzy
3 6 6

GV )(T2), GV a)(T), B33 1a)(Tw)

** gymmetry

V3yz

V3xz
3y

** expression

B V42Q, (1’2 +y? — 42?) B V14Q,x (:c2 — 9y + 62:2) B V14Q.yy (3:102 —2y% + 3z2) N V14Q,.z (31’2 + 3y — 222)

28 28 14 14

VA2Q.y (12 +y? - 422) n V14Q,y (9.1:2 —y? - 622) \/ﬁQ\,,yx (2.1:2 — 32 — 322) \/ﬁQyzz (3,7:2 + 3y — 222)
28 28 14 14

5vVA2Quz (z — ) (z +y) B VI4Q, 2 (322 + 3y? — 222) N V14Q .z (227 — 3y? — 322) N V14Qy.y (322 — 2y? + 32%)
28 28 14 14

* Harmonics for rank 3
G5 la)(42)

** gymmetry
V1bxyz
** expression

V6Qu (z —y) (z+1y)  V2Q, (2 + ¢ — 22?)
4 + 4
GV [g)(Az)

** symmetry

V1bzyz

** expression

V3Qu (@ —y) (m+y) (2% +y> —622)  Qu (2 — 122%y> + 62227 + y* + 6227 — 227)
6 6
_ TQuyry (z —y) (x +y) N TQuvz(z—2) (T +2) TQuyz(y—=2)(y+2)
[§ 6 6

G Vlalm), 655 Valm), G55V al(T)
** gymmetry
T (2&02 —3y% — 322)
2

Y (31’2 — 2y2 + 3,22)
2

z (33:2 +3y% — 222)
2
** expression

BNQuyz \/%vaz \/@szxff \/%szxy \/%Qyz (y - Z) (y + Z)
20 Tt 5 B 5 + 20

3V10Qurz  V30Qurz  V30Quyyz  V30Qu. (x—z)(x+2)  V30Qy.ay
T2 T2 5 B 20 + 5

V30Quzy  V30Quy (x—y) (x+y)  V30Qu.yz  V30Qy.x2
BT 20 + 5 B 5

G (1), GV (1), GV [a)(Th)

** symmetry

T (2.762 —3y? — 3z2)
2



Y (3:1;2 — 2% + 322)
2

K (3$2 +3y% — 2z2)
2

** expression

B V5Quyz (6102 —y? - 22) B V15Quyz (6:(:2 T~ 22) . \/ﬁszxz (4ac2 — 3% - 3z2)
4 12 12
B V15Qq.xy (4372 —3y? - 3z2) B VI5Qy. (y — 2) (y + 2) (61‘2 . z2)
12 12

VB5Quxz (xz —6y% + z2) . V15Q,xz (1‘2 — 6y% + 22) 4 \/ﬁszyz (31‘2 — 4% + 3z2)
4 12 12
V15Qs» (x—2)(z+2) (mz —6y% + z2) \/ﬁQyzxy (3;v2 — 4y? + 3z2)
12 12

~ V15Quay (2% +y? — 62%) N VI5Quy (x — y) (x +y) (22 + ¢ — 622) 3 VI15Qu.yz (32 + 3y? — 422) N V15Qy. 22 (332 + 3y? — 42?)
6 12 12 12

GH Val(T2), G V[al(T2), G55 V[al(T2)

** symmetry

V152 (y — 2) (y + 2)
2

Viby (x — 2) (x + 2)
2

V152 (z —y) (x +y)
2

** expression

VBQuyz  3vV2Quyz  V2Qy. (222 — y? — 2?)
1+ 1 " 4

V6Quxz N 3v2Q,xz B V2Q- (2% — 297 + 2%)
4 4 4

VBQuiy  VEQu, (57 + g —27)
2 4

GV a(T2), GV a)(T), B3 1a)(Th)

** gymmetry

V15 (y — 2) (y + 2)
2

V15y (x — 2) (x + 2)
2

V152 (2 —y) (x + y)
2

** expression

V3Quyz (121’2 — 9% + 522) Quyz (361’2 +9? - 1322) TQryr2 (21’2 —3y? — z2)
- +
12 12 12
n TQzzxy (QI2 —y? - 322) Qy- (4174 — 1222y — 122222 + 5y — 18222 + 524)
12 a 12

V3Quxz (9z2 — 1292 — 522) Qurz (1‘2 + 36y2 — 1322) TQuyyz (3:v2 — 2% + 22)
— + —
12 12 12
Qu- (bt — 122%y% — 182222 + 4yt — 12y%2% + 52%)  7Q.zy (2% — 2y? + 322)
12 12

V3Quzy (.7:2 +y? - 622) n TQuay(x —y) (x+y) Qay (5.r4 — 1822y — 122222 + 5y* — 12222 + 424)
3 [§ 12
TQ.-yz (3;1:2 +y? - 222) TQy.r2 (.1:2 +3y2 — 2z2)
12 12




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

** expression

V5Quyz (@ —y) (@ ty)  V5Quey(w—2) (@ +2)  V5Qur(y—2)(y+2)
2 2 2

GV [g)(Ar)

** symmetry

V21 (:1:4 — Z’;:L’Qy2 — 32222 + y4 — 3y27:2 + z4)
6

** expression

3V2310Quzyz (x —y) (x +y)  3VTT0Quayz (2% +y? — 22%) N VTT0Quyz (z — y) (z +y) (2% +y? — 222)
44 44 22
B VTT0Q..y (z — 2) (2 + 2) (22 — 2y% + 2?) ~VTT0Qyx (y — 2) (y + 2) (222 — y? — 2?)
22 22

GEVal(B), Gy Vlal(E)

** symmetry

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

V5 (z —y) (v +y) (2% +y* — 622)
4

** expression

6V7Quryz ﬁszz (x—y)(z+vy) V7Qu-y (4.1‘2 — 32+ 5z2) \ﬁQyzl‘ (3;v2 — 42— 522)
B 7 B 14 + 14 + 14

6vVTQuryz  V21Quyz (322 +3y% — 222)  V21Qu.y (222 —y? +2%)  V21Qu.x (22 — 2% — 22)
7 1 - 11 * T 1

GHV(B), G5 la)(B)

** symmetry

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

V5 (z—y) (z+y) (2 +y* — 622)
4

** expression

21V66Quzyz (x — y) (z +y)  21vV22Quayz (2 + y? — 22%) N TV22Quy2 (x — y) (x4 y) (2% + y* — 22?)
44 44 44
N V22Qq.y (172 — 222%y? — 362222 + 3y* — 8y?2% +1021)  V22Qy.2 (3% — 222%y? — 82%2% + 17y* — 36y%2% + 10z*)
44 B 44

21v22Q xyz (1'2 +y? - 222) 21V66Q,zyz (v —y) (x +y) N V66Qqy 2 (91’4 — 242%y? — 102222 + 9y* — 109222 + 224)
44 44 44
V66Q,.y (1‘4 +222y% — 1220222 + y* — 129222 + 824) V660Q, T (x4 +222y% — 122222 + y* — 12222 + 824)
a 44 a 44

GCEVal(m), GF Vlal(Ty), G Vlal(Ty)

** gymmetry

V35yz (y — 2) (y + 2)
2

V35xz (x — 2) (. + 2)
2

V35zy (x —y) (z +y)
2




** expression

3Que(y—2)(y+2) V3Qua (y — 2) (y + 2) . V3Quyy (v* —32°)  V3Qua2 (3y° — 2°)
1 1 1 4

+ \/ngzy;yz

3Quy (T 742) (3’ + Z) _ \/ngy (T ; Z) (x + Z) 4 \/gQ:tyx EIIQ - 322) + \/ngz.IyZ _

\/ngzz (31‘2 — 22)
4

_ \/ng,Z (I g y) (I + y) + \/ngUCK’l/Z n \/ngzl E;Cz - 3y2) o \/ngzy (43562 - y2)

GV (), GBV (1), 683 lal(T)
** gymmetry

V3byz (y — 2) (y + 2)
2

_\/ﬁxz(m—z) (x+2)
2

V35zy (x —y) (z +y)
2

** expression

3v154Qx (w2y2 — 2222 oyt —9y22? + 2,24) V462Q,x (x2y2 — 2222 — Byt + 27222 — 424)
88 88

V462Q.yy (2:L'2y2 — 62222 — yt 4 8y%2% — 324) N \/@Q“z (61’23;2 — 22222 4 3yt — 8y22% + 24) mlexyz (21’2 —y? - 22)
_ o _

44 44

3V 154Qy (ZE4 + 22y — 92222 — 4222 + 2,24) V462Q,y (5:64 — a?y? — 272222 + %% + 424)
88 88
N V462Q (:174 —22%y% — 82222 + 6y22% + 324) N V462Q .Yz (:172 -2y + 22) N V462Q,. 2 (3z* + 622y — 8222 — 2y%2% + z4)
44 44 44

9V154Qu 2 (2% — 2zy — y?) (2% + 2oy — ) VA462Quz (z —y) (xz +y) (2 + ¢ — 227) N VAB2Q,ymyz (2% + y? — 227)
88 88 44
n V462Q .z (2* — 82%y? — 22227 4 3y + 6y222) N V462Q,.y (3:1:4 — 82%y% + 62222 + y* — 2y222)
44 44

CE (T, 6%V lal(T), G5V [a)(T)
** gymmetry
Vbyz (6:102 T z2)
2

B bz (1‘2 — 6y2 + 22)
2

_ NG (;v2 +y? - 622)
2

** expression

3V7Qux (2x2 — 5y — zz) V21Q,x (21‘2 + 3% — 9z2) \/ﬁwa (2:52 +qy? - 522) V21Q,.~ (2x2 — 5y + 22)
28 + 28 - 28 * 28

3vVTQuy (5,7:2 — 22 + 22) V21Quy (3.1:2 +2y% — 922) V21Qyx (.1:2 +2y% — 522) V21Qy 2 (5.7:2 — 22 — 22)
2 * 28 * 28 * 38

3V7Quz (z—y)(z+y) N V21Q,2 (31‘2 +3y2 — 222) B V21Q,.x (1’2 —5y% + 222) 3 \/ﬁQyzy (5:132 —y? - 222)
7 14 28 28

GV 1a(T), 3V [a(T), GV [al(T2)
** gymmetry

\/gyz (6:L'2 — y2 — 22)
2

_ NGEZ (:c2 —6y? + zz)
2

ot



B VBzy (xz +y? - 622)
2

** expression

3v22Qux (22 — 32%y? — 172227 — 5yt 4+ 39y%2% + 22%)  V66Q,x (22* — 31z2y? + 113222 + 9y + 39222 — 1224)
88 88
vV 66Qyy (8.’1)4 — 122%y% — 122222 + y* 4+ 29222 + z4) N V66Q,. 2 (81‘4 —1222y% — 122222 + y* + 2222 + 24) _ 21V/66Qy .y (y—2)(y+2)
44 44 44

3vV22Q,y (5.7:4 + 322y? — 392222 — 2yt + 17y%2% — 224) V66Q,y (9.”54 — 3122y 4 392222 + 2y + 119222 — 1224)
B 88 a 88
. V66Q,yx (.1:4 — 122292 4 22222 4 8y* — 129222 + 24) n 21V/66Q.xyz (v — 2) (z + 2) v 66Qy.2 (374 — 12222 4 22222 4+ 8y* — 129222 + z4)
44 44 44

_21V22Quz (x—y) (@ +y) (a® +y* —22%) V6602 (8z* — 7822y + 202222 + 3y* 4 20y%2% — 42*) _ 21V66Qqyzyz (z —y) (T +y)
88 88 44
V66Q,.T (x4 +2229% — 122222 + y* — 129222 + 824) n V66Q,.y (x4 +2229% — 122222 + ¢yt — 129222 + 824)
44 44




