PG No. 33 Doyg(1) 42m (-4m?2 setting) [ tetragonal | (polar, internal polar quadrupole)

* Harmonics for rank 0
Q5 (gl (Aq)

** gymmetry

1

** expression

_ \/SQu (352 + y2 - 222) + \/BQU (f - y) (=E + y) + \/ﬁQxyxy + \/ﬁszfz + \/ﬁQyzyz
10 10 5 5 5

* Harmonics for rank 1

@ [a)(B2)
** symmetry

z

** expression

V10Quz  V30Qz.x  V30Qy.y
5 + 10 + 10

=(2,2
@ [)(B2)
** symmetry

z

** expression

3v35Quz (31‘2 +3y? — 222) N V105Qy,z (z — y) (x + y) n V105Qyzyz  V105Q..x ((L’2 +? - 422) V105Q,.y ({L’2 +9? - 422)
70 14 7 35 35

X)), 3% (4)(E)
** gymmetry

T

Y
** expression

_\/EQU‘/L‘ + \/%Q'Um + \/%Qayy + \/%QIL'ZZ
10 10 10 10

7mQuy o \/%va + \/%szl' + \ 30Qyz2
10 10 10 10

=(2,2 2(2,2
G2 lal(B), G157 1) (B)
** symmetry

T

Y
** expression

3V35Qux (1‘2 +y? - 422) V105Q,x (3:):2 —Ty? —22%)  V105Quyy (4:172 —y? - 22) V105Q .2 (43:2 —y? - zz) V105Qy.xyz
B 70 * 70 * 35 + 35 + 7

3\/£Quy (mz +y? - 4z2) n V105Q,y (7302 —3y% + 222) V105Q (1‘2 — 4% + 22) N V105Q,.xyz  V105Q,.2 (:E2 — 4y? + zz)
B 70 70 B 35 7 B 35

* Harmonics for rank 2

Q% 2 [gl(A1)

** symmetry

** expression

Qu

A&V g)(Ay)

** gymmetry



** expression

VI4Q, (Iz +y* - 222) \/‘EQU (z—y)(z+y) \/@szwy \/‘EszxZ \/EQyzyz
B 14 B 14 - 7 + 14 + 14

2(2,2
@2 [a) (A1)
** symmetry

1,2 y2 9
o gt

** expression

VI4Q, (321 + 62%y? — 242222 + 3yt — 249222 + 821)  5VA2Q, (z — ) (z +y) (2 + y* — 627)
56 168
5vV42Q .y xy (.1“2 +y? - 6z2) 5V42Q .tz (3372 +3y2 — 422) 5vV42Q,.yz (3.7)2 + 3y? — 4z2)
84 84 84

2 (2,-2
& 1gl(BY)
** gymmetry

V3zy
** expression
Qa:y

2(2,0
Q" la)(By)
** gymmetry

\/gscy
** expression

VA2Qury  V14Quy (¢ 4+ y* — 222)  3V14Q..yz  3vV14Q,.zz
7 14 + 14 + 14

=(2,2
@ al(By)
** symmetry

Vi3zy

** expression

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

84 12 42
5V14Q,.yz (622 — y? — 22) 5vV14Q, .z (1’2 — 6y2 + 22)
+ 42 a 42

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

V3(z—y) (x+y)
2

** expression
Qu

Q% [q)(Bs)

** symmetry

V3(z —y) (z +y)
2
** expression

B V42Q, (z—vy)(z+vy) . V14Q, (mz T 222) n 3V14Q .z B SMwaz
14 14 14 14

@52 [a)(B2)
** gymmetry

V3(z—y)(x+y)
2

** expression

5v42Q, (z — y) (z + y) (22 + y* — 627) N V14Q, (1921 — 1022292 — 122222 4+ 19y* — 129222 + 42*)

168 168
5V14Quyry (x —y) (x +y)  5V14Qu 72 (5x2 — 92 — 2z2) 5v14Q,.yz (9x2 —by? + 222)
* 12 * 81 * 81

2



=(2,—2 =(2,—-2
C2g(E), O% P lq(E)
** gymmetry

—\/glL'Z

\/gyz

** expression
7Q{L‘Z
Qyz

O [dl(B), %5 [4)(E)
** symmetry

*\/gmz

V3yz
** expression

CVR2Qurz  3VTAQurz  3vV14Quyyz  V14Qu (2° —2y° +2%)  3V14Qy.1y

14 14 14 14 14

VA2Quyz  3V14Q.yz N 3V14Q w2 N 3VIQu.xy  VI4Qy: (22° —y* - 2°)
14 14 14 14 14

3(2,2 =(2,2
@i la(B), 8557 la)(B)
** symmetry

—V3zz

\/gyz
** expression

5V42Q,xz (322 + 3y —42%)  5V14Q,xz (52% — 9y? — 222)  5v14Quyz (632 — y? — 22)
84 84 42
N V14Q,, (4274 + 322y — 272222 — yt + 39222 + 4z4) . 5v14Qy . wy (1‘2 +y? - 6z2)
42 42

_5\/4§Quyz (3x2 + 3y? — 4z2) N 5v14Q,yz (9$2 — 5% + 2z2) B 5\/ﬁmemz (m2 — 6y? + 22)

84 84 42
5v14Q,.xy (x2 +qy% - 622) . V14Q,, (:I;4 — 3a2y? — 32222 — 4yt 4+ 27y%2% — 4z4)
42 42

Harmonics for rank 3
Q5 gl(Ar)

** gymmetry

V152 (2 —y) (x +y)
2

** expression

\/gQuZ i \/ngzx o \/ngzy
3 3 3

Q8 q)(Ar)

** symmetry

VI5z(z —y) (x +y)
2

** expression

V3Q,z (3."[)2 +3y% — 2z2) V3Q..x (.r2 —9y? + 6z2) \/?:Qyzy (9$2 —y? - 622)
6 + 12 + 12

Q8P [g)(Ar)

** symmetry

V152 (z —y) (z + )
2




** expression

21vV22Quz (z — y) (z + y) (2 + y* — 22%) N V66Q, 2 (392 — 1742%y? — 202222 + 39y* — 20222 + 42*) N 21V/66Q .y vyz (x — y) (z + )
88 264 44
V66Q,.x (5r4 — 42y — 462222 — 9yt + 669222 + 1224) \/@Qyzy (9r4 + 42%y? — 662222 — byt + 46y%2% — 1224)
132 132

35" [4)(A2)
** gymmetry

V1bxyz
** expression

\/gQ:I:yZ \/gQ:nzy \/ngzI
3 + 3 * 3

¢V q)(A2)

** gymmetry

V1bxyz

** expression

V3Quy2 (31‘2 + 3y — 222) N V3Qu-y (31’2 — 22 + 322) B V3Qy.x (21'2 —3y? - 322)
6 6 6

¢ [g)(A2)

** gymmetry
V1bxyz
** expression

21v22Q xyz (1'2 +y? - 222) N 21V66Q,zyz (x —y) (x+y)  V66Quyz (6964 — 51z2y? 4 52222 + 6y + 5y?2? — z4)
44 44 66
V66Q..y (614 +5x2y? — 512222 — y* + 5y22% + 624) N V66Q, T (x“ — 5a?y? — 52222 — 6y* + 5ly?2? — 624)
66 66

Q5 a)(B2)
** gymmetry

z (3272 + 3y — 222)
2
** expression

\/ﬁQuz _ \/ngzT _ \/5Qyzy
5 5 5

G5 la)(B2)
** gymmetry

z (3x2 + 3y — 222)
2
** expression

VIBQuz (322 4397 - 22%)  VBQuz(r— 1) (2 +)
15 2

VEQuza (2% + 3y —42%)  VBQyuay (2 +y* — 42°)

— VBQuyeyz - 20 20

@2 la)(By)
** gymmetry

z (31‘2 + 3y — 222)
2

** expression

V330Qq 2 (152* + 302%y? — 402222 + 15y* — 40y%2% + 82%)  7V110Qu2 (z — y) (z + y) (22 + y* — 222)  TV110Quymyz (22 + ¢y — 227)

264 88 44
n V110Q .« (x4 +222y% — 122222 + y* — 129222 + 824) N V110Qy.y (ac4 + 222y — 122222 + y* — 129222 + 824)
44 44

=2(2,-2 =2(2,-2
G al(E. 1), B [l (B.1)
** symmetry

T (2.762 —3y? — 3z2)
2



Y (3:1;2 — 2% + 322)
2

** expression

V15Qu L 3VhQue V5Quyy  V5Qu2
10 10 5 5

CVI15Quy  3V5Quy  VBQuyr  V5Qy.z
10 10 5 5

=(2,-2 =(2,-2
G2 al(E,2), B al(E,2)
** symmetry

Vi5z (y — 2) (y + 2)
2

VIby (z — 2) (z + 2)
2

** expression

_qu o \/ng-T + \/ngyy _ \/ngZZ
2 6 3 3

_Quy + \/ngy + \/ngyx _ \/ngzZ
2 6 3 3

(2,0 ~(2,0
OB, 1), B3V [g)(B, 1)
** symmetry

T (2&02 —3y% — 322)
2

Y (3:1:2 — 2% + 322)
2

** expression

B V15Quz (41‘2 — 2132 + 922) N V5Q,x (41’2 —y? - 11z2) N \/EQ,[yy (41‘2 —y? - 22) N V5Quz2 (4:L'2 —y? - 22)

60 20 20 20 = VBQyswyz

\/ngzz (r2 — 4% + 22)
20

V15Quy (21r2 — 4g? — 922) V5Quy (.752 — 4y + 1122) \/gQa,y:v (.752 — 4% + 22)
60 * 20 - 20

2(2,0 2(2,0
@ la(B,2), G lal(B,2)
** symmetry

VIsz (y —2) (y + 2)
2

—V5Qu.xyz —

VIby (z — 2) (v + 2)
2

** expression

Qux (25(:2 — 3y — 322) V3Q,x (23:2 — 3y — 322) \/ngyy (61‘2 +y? - 9z2) V3Qu22 (6x2 —9y? + 22)
4 * 12 * 12 a 12

Quy (3x2 — 2% + 322) V3Quy (31‘2 — 2% + 3z2) \/ngyac (IQ + 6y? — 922) \/ngzz (9102 — 6y% — 22)
B 4 + 12 * 12 + 12

~(2,2 ~(2,2
A% [a)(B, 1), B [q)(E, 1)
** symmetry

T (21‘2 —3y% — 3z2)
2

Y (31’2 — 2y2 + 3,22)
2

** expression

V330Qux (42t + a?y* — 412222 — 3y* + 15y222 + 182%) N VI10Q,x (42 — 27a%y? — 132222 + 11y* + 15y%2% + 427)
264 88

. V110Q .y (8354 — 1222y — 122222 + o* + 29222 + z4) N V110Q .2 (8:174 — 122292 — 122222 + y* + 2222 + z4) N 7V110Q, . zyz (2a72 —y? - 22)
44 44 44

5



v330Q,.y (31:4 — 22y? — 152222 — 4yt + 419222 — 18z4) V110Q,y (11;1:4 —272%y? 4 152222 + 4y* — 13y22% + 424)
264 88
. V110Q .y x (x4 — 122292 + 22222 + Syt — 129222 + 24) TV110Q ., xyz (m2 — 2% + zz) . V110Q,. 2 (x4 —1222y2 4 22222 4 8y* — 129222 + z4)
44 44 44

(2,2 (2,2
%2 [g)(B, 2), B2 [4)(E, 2)
** symmetry

V152 (y — 2) (y + 2)
2

VIBy (@ - 2) (x + 2)
2

** expression

V22Qur (22 + 11a%y? — 312222 + 9y* — 87y%2% + 302%)  V66Qua (22 — 7T32y? + 532222 + 51y — 87y%2% — 122%)

88 264
V66Qzyy (121’4 — 4622y? + 662222 + byt — 4y?2% — 924)
132
N V66Q,.2 (122 + 662%y> — 462227 — 9y* — 4y?2? + 524) N 21V66Q,.xyz (y — 2) (y + 2)
132 44

V22Quy (92 + 112%y? — 872722 4 2y* — 31y22% + 302*) N V66Q,y (5la* — T3x%y? — 872222 + 2y* + 53y%2% — 122%)

88 264
~ V66Qay (5x* — 4622y* — 42222 4 12y* + 66y222 — 9z*) N 21V66Q,.xyz (x — 2) (z + 2)
132 44
V66Q,.2 (92* — 6622y + 42222 — 12y* + 464222 — 524
y
- 132

* Harmonics for rank 4

G la)(4r,1)
** gymmetry

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

** expression

_ \/%Qu (-’L'Z + y2 - 222) + 3\/EQ’I) (I - y) (CU + y) o \/EQTny - \/EQ:L‘ZIZ . \/ﬁQyzyz
20 20 5 5 5

0% [g)(A1,2)

** gymmetry

V15 (:54 — 122%y% 4 62222 + y* + 6222 — 2z4)
B 12

** expression

CVA2Qu (¢ + 7 - 22%)  3VIQ, (z —y) (x +y) N W14Quyry  V14Qu.1z  V14Qy.yz
28 28 7 7 7

O [)(Ar, 1)

** gymmetry

V21 (154 — 3:L'2y2 — 32222 4+ y4 — 33,/2,22 + 24)
6

** expression

Vv 165Q, (z* — 122%y% + 62222 + y* + 6y%2% — 22%) N VB5Qy (z — ) (z + y) (22 + y* — 627)
66 22
N VB5Qqyay (22 + y* — 622) N VB5Qq.xz (2% — 6y* + 22) - VB5Qy-yz (622 — 2 — 22)
22 22 22

Q" a)(A41.2)
** gymmetry

V15 (x4 —1222y? 4 62222 + y* + 69222 — 2z4)
B 12

** expression

V231Q, (83* — 332%y? — 152227 + 8y* — 15y%22 + 5z*) N VTTQ, (z — y) (z +y) (22 + y* — 622)
231 77
N ﬁwamy (x2 +y? - 6z2) B VTTQusxz (163:2 —33y% — 522) . \/ﬁQyzyz (33.7)2 —16y% + 5z2)
14 154 154

6




Q% [)(Ar, 1)

** gymmetry

V21 (1’4 —32%y% — 32222 +yt — 322 + 24)
6

** expression

V15015Q,, (mG — 152422 4+ 15222* + 8 — 159%22 4 15y%2* — 226)

572
n 3v5005Q, (z — y) (z +y) (2 — 922y? — 5a22? + y* — 5y?22 + 524) N VB005Q,zy (Tt — 1922y* — 132222 + Ty* — 13y222 + 1324)
572 286
n V5005Q ;.2 (7274 —1322y% — 192222 + 13y* — 13y22% + 7z4) n Vv5005Q,.yz (13$4 — 1322y — 132222 + Ty* — 19y222 + 724)
286 286
G a)(A1,2)
** symmetry
V15 (x4 —1222y? 4 62222 + y* + 69222 — 2z4)
12
** expression
VA29Q,, (2 + 452%y* — 602722 + 4522y — 5402%y?2? + 1502227 + y® — 60y 22 + 150y%2* — 2025)
B 1144
~ 21V143Qu (2 —y) (z +y) (z% — 2022y? + 62222 + y* + 6y%2% — 62%)  TV143Quyry (2f — 42?y® + 20%2% + ¢t + 227 — 227)
1144 52
N 7V143Qq. 22 (at + 5622y — 222222 — 11y* — 34y222 + 102*) _ TV143Qy:yz (11z* — 562%y? + 342222 — y* + 229222 — 102%)
572

572
02 [q)(Az)

** gymmetry

V35zy (z —y) (z +y)
2

** expression

\/6621)1'?/ + \/ész (-L - y) ('L + !/)
2 4
@ [g](42)

** symmetry

V/35zy (x—y)(z+y)
2

** expression

VIQuay (x —y) (x +y)  V33Quay (2 +y? — 622)
B 11 + 22
V33Quy (x—y) (x+y) (22 + 4% — 62%)  TV33Qu.yz (32% —y?)  TV33Qy.xz (2? — 3y?)
+ 44 + 44 + 44

AL [g)(A2)

** symmetry

V35zy (z —y) (z +y)
2

** expression

9v1001Quzy (z — y) (x + y) (#* + y* — 102?) N V3003Quzy (252" — 82z%y? — 42222 + 25y — 4y?2? + 42)

572 572
V3003Quy (2 — y) (z +y) (20* — 2922y + 2222 + 2y* + 3222 — 2*)
286
N 3v3003Q,.yz (8£L‘4 —132%y? — 32222 +y* + y222) 3v/3003Qy vz (x4 — 1322y? 4 2222 + 8yt — 3y222)
286 286

0 lal(By)
** gymmetry

B Vhay (x2 +y? - 622)
2

** expression

3VIQury  VA2Quy, (2 +y° —22%) | VA2Q,.yz | VA2Q,.xz
4 28 + 7 + 7




@ la)(By)
** gymmetry

B Vbay (I2 +y? - 62’2)
2

** expression

3 W/TTQuzy (1’2 +? - 622) _ V231Quzy (z—y)(z+y) v 231Qqy (1'4 +3022y? — 362222 4+ y* — 369222 + 1224)

77 22 308
V231Q,.yz (3922 — 31y2 + 182%)  V231Q,.xz (312% — 39y* — 1827%)
+ 308 B 308

@2 [a)(By)
** gymmetry

B Vbay (I2 +y? - 62’2)
2

** expression

21V143Quay (a* + 22%y? — 162222 + y* — 16y222 + 162%)  21V420Q, 2y (z — ) (x + y) (22 + y* — 102?)

572 572
N VA29Q,y (225 — 152%y? — 152422 — 1522y + 18022y 22 — 152%2% + 2% — 15y%2% — 15y%2* + 22°)
286
TVA429Q) . yz (8x4 + 7x2y? — 232222 — yt + 2% + 224) N TV429Q, vz (.r4 — Ta?y? — 2222 — 8yt + 239222 — 224)
- 286 286

O lal(B2)
** gymmetry

V5 (2 —y) (z+y) (2% +y* — 627)
1

** expression

3VIQ, (x —y) (x+y)  VA2Q, (22 +y? —22%)  VA2Q,.0z  VA2Q,.yz
a 28 + 28 B 7 + 7

@ [a)(B2)
** gymmetry

V5 (z —y) (x+y) (22 +y? — 622)
4

** expression

VTTQu (z —y) (z 4+ v) (1‘2 +y? - 622) N Vv231Q, (23:4 — 322y% — 92222 4+ 2yt — 9y?22 4 324)

77 77
N V21Quyay (x —y) (v +y)  V231Qu.x2 (2% — 33y +92°)  V231Qy.yz (3327 — 2* — 927)
22 154 154

Q2 [g)(B2)
** gymmetry

V5 (x—y) (x +y) (2 +y* — 62?)
4

** expression

21vV143Q., (z — y) (z + y) (z* + 22%y? — 162222 + y* — 16y%2% + 162%)

1144
4_\/429(&,(13x6——45x4y24—150x4z24745I2y44—540z2y2224760mzz44713y6—7150y422%760y22447826)
1144
21V429Qqyzy (x — y) (z +y) (22 + 3> — 102%)  7TV429Q,.wz (Ta* — da?y? — 222727 — 11y* + 26y%22 + 42*)
+ +
572 572
+_7d429Qyzyz(11m44F4m2y2——26x2224—7y44k22y2224—424)
572

7(2,-2 =(2,-2
Qe 1), A%l (E, D)
** gymmetry

35zz (x —z) (x + 2)
2

V3byz (y — 2) (y + 2)
2




** expression

3\/§QHZL'Z \/éQul'Z \/éQJIZ (=L - Z) (-E + Z)

4 4 4

3V2Quyzr  V6Quyz  V6Qy. (v — 2) (v + 2)
T4 T F 4

0% la(B,2), O P ldl(E,2)

** gymmetry

\/512' (:E2 — 6y2 + z2)
2

V5yz (6x2 —y? - 22)
2

** expression

3V14Quzz  3vV42Q,x2 \/KEQTyyz V42Q,., (:B2 — 2% + 22) \/EQyzl'y
T a® 7 + 28 a 7

3\/ﬁQuyz 3\/Evaz \@Qzuwz \/Esz‘ry \/@Qyz (21"2 - y2 - 22)
s T w7 T F 28

2(2,0 2(2,0
@ al(E, 1), O lal(B. 1)
** gymmetry

7\/512(1—2)(14-2)
2

V35yz (y — 2) (y + 2)
2

** expression

7\/ﬁQumz (llav2 +18y% — 1722) _ V33Q,zz (15w2 — 6y% — 1322) B 7\/§szy2 (3:1:2 — 22)

44 44 44
V33Q.» (x—2)(x+2) (a:2 —6y% + 22) 7\/§Qyzazy (avz — 3z2)
B 44 B 44

V11Quyz (183?2 +11y? — 1722) n V33Q.yz (6x2 —15y% + 1322) N 7\/?EQ“JTZ (33/2 — 22)

44 44 44
+ 7\/£Q<I:zxy (y2 - 322) \/?EQyz (Zl - Z) (Z/ + Z) (6772 - Z/z - 22)
44 44

0% 4(B,2), % [4)(E,2)
** gymmetry

NGLZ (x2 — 6y? + 22)
2

V5yz (63:2 —y? - 22)
2

** expression

VTTQuzz (2527 — 24y? — 1722) N V231Quzz (322 + 24y* — 1122)  V/231Qq,yz (3922 + 18y* — 3122)

308 308 308
N «231@12(x4-36x2y2+—30x2224-12y4-36y2z24-z4)_F\/231Qyzxy(31w2-18y2-39z2
308 308

VTTQuyz (2412 — 2592 + 17z2) . V231Q,yz (24$2 +3y? — 11z2) n V231Qzyrz (181:2 +39y% — 3122)
308 308 308
n V231Q .. xy (18:1:2 -3y + 39z2) V231Qy. (12$4 — 362%y% — 362222 + y* + 30y%2% + z4)
308 308

2(2,2 =(2,2
(B ), OB, 1)
** symmetry

_\/ﬁrz(a“fz)(r+z)
2

V35yz (y — 2) (y + 2)
2




** expression

3v1001Q 2z (112t + 1322y? — 412222 + 2y — 17y222 + 1424)

572
v3003Q,zz (17x4 —4722y? — 412222 4 2yt + 43222 + 824) 3v3003Q.yyz (81:4 — 322y? — 132222 + 222 + z4)
572 286
N V3003Q.: (z — 2) (z + 2) (22 + 22y? — 292222 — y* + y222 + 224) N 3v/3003Qy.zy (2% + 2%y? — 132222 — 3y222 + 824)

286 286

3v1001Quyz (22t + 132%y? — 172227 + 11y* — 41y%2% + 142%)  V/3003Quyz (20* — 4722y? + 432222 4+ 17y* — 41y222 + 82*)

572 572
3v3003Q 2 (3.772312 — 2222 — 8yt + 13y%2% — 24) 3v3003Q .y (.x21 2 - 32222 4yt — 139222 + 8z4)
286 286
N V3003Qy: (y — 2) (y + 2) (2 — 2?y? — 2222 — 2y + 299222 — 224)
286

2(2,2 2(2,2
G0 a(B,2), O lal(B,2)
** symmetry

NG (.7:2 — 6y2 + z2)
2

Vhyz (6332 T 22)
2

** expression

21v143Qxz (1'4 — Tx?y? — 2222 — 8yt + 23y%22 — 2z4) n 21v429Q, 2 (14 — 1322y 4+ 2222 + 8y* — 3y222)

572 572
N TV429Q .y 2 (8304 — 232292 + 72222 + 2yt + y222 — 24)
286
VA429Q),.. (23?6 — 152%y? — 152422 — 152%y* + 18022y222 — 15222% + 2y% — 15y122 — 159224 + 226)
286
TV429Q,.xy (.7:4 —a2y? — Ta?2? — 2yt + 239222 — 824)
286

21v143Qyz (8r4 + Ta?y? — 232222 — yt + 222 + 224) n 21v429Q,yz (8£L‘4 —1322y% — 32222 + y* + y222)

572 572
TV429Qpyx2 (2x4 — 2322y + 2222 + 8yt + Ty?2? — 24) TVA429Q) ;. xy (2x4 +a?y? — 232222 — gyt 4 Ty?2% + 824)
286 286
N V4290, (22° — 1521y* — 15222 — 152%y* + 1802%y?2% — 152221 + 2y — 15y122 — 1522 + 226)
286

10



