PG No. 4 Cs m (b-axis setting) [ monoclinic | (polar, internal polar quadrupole)

* Harmonics for rank 0
2(2,2
36 la)(4)

** symmetry

1

** expression

VBQu (22 + 4% —22%)  VI5Q, (x —y) (z+y)  VIBQuyry  VI5Qu.xz  VI15Qy.yz
B 10 + 10 + 5 + 5 + 5

* Harmonics for rank 1

@4, 1)
** gymmetry

x

** expression

V10Quz N V30Q,z N V30Qqyy N V30Q,.2
10 10 10 10

L4, 2)
** symmetry

z

** expression

VIIQus  V30Qur  V30Qyey
5 + 10 + 10

A [q)(4, 1)

** gymmetry

x

** expression

3V35Qux (a72 +y? - 422) V105Q,x (3x2 —Ty? — 222) V105Q4yy (49!:2 —y? - z2) V105Q .2 (4:1:2 —y? - 22) V105Q,.xyz
a 70 * 70 - 35 * 35 * 7

OV la)(4".2)
** symmetry

z

** expression

 3V35Quz (327 + 3y* — 22%) N VI05Qy,z (¢ — y) (z + ) N VI05Qaywyz  V105Qu.x (2 +y° —42°)  V105Qy.y (2 +y° — 42°)
70 14 7 35 35

Q2 lg)(4")
** symmetry

Y
** expression

V10Quy  V30Quy N V30Q.yz N V30Q,. 2
10 10 10 10

35 g)(4”)

** symmetry

Y

** expression

3v35Q.y (a:2 T 4z2) 4 v105Q,y (7x2 —3y% + 2z2) V105Qyx (:I;2 — 4y + z2) N V105Q,.vyz  V105Q % (1:2 — 4y + 22)
70 70 35 7 35

* Harmonics for rank 2

(4, 1)
** gymmetry



** expression
Q'(L

(S U))

** symmetry

V3(z—y)(x+y)
2

** expression
Qu

Q&2 [q)(A",3)

** symmetry
V3zz

** expression
Q.’EZ

QP Vg4 1)

** symmetry

** expression

VIAQu (22 + 4% — 22%)  VA2Q, (z —y) (z+vy)  VA2Quyry  VA2Qu.xz  VA2Q,.yz
B 14 h 14 B 7 + " 14

gl 2)
** gymmetry

V3(z—y) (z+y)
2

** expression

14 14 14 14

2(2,0
G a)(4',3)
** gymmetry

\/g.l’ z

B VA2Q, (z —y) (z 4+ v) n V14Q, (1’2 +9? - 22’2) N 3V14Q, .2 3\/ﬁQyzyz

** expression

VA2Qurz  3V14Quxz  3V14Quyz  V14Qu. (2?2 — 2y + 22 3V14Q,.xy
y y
14 + 14 + 14 * 14 + 14

A& [g)(A’, 1)

** symmetry

** expression

VI14Q, (321 + 62%y? — 242222 + 3y — 249222 + 82%) 5V 42Q, (x —y) (z +y) (¢® + y* — 62%)
56 168
5V42Quywy (2% +y? — 62%)  5V42Qu.wz (327 + 3y% — 422)  5V42Q,.yz (322 + 3y? — 42%)
a 84 - 84 B 84

O [q)(4’,2)

** symmetry

V3(z—y) (z+y)
2

** expression

5v42Q, (z —y) (z + v) (z® +y? — 62%) N V14Q, (192* — 1022%y? — 122227 + 19y* — 12y%2% + 424)

168 168
5VI4Quyzy (z —y) (x +y)  5VI4Qu.xz (5a? — 9y* — 222) 5V14Q,,y» (922 — 5y? + 222)
* 12 * 81 * 81



@l (4',3)
** gymmetry

\/gfL' z

** expression

5v42Qx2 (31’2 +3y? — 422) 5v14Q,zz (5$2 —9y? — 222) SMszyz (61’2 —y? - 22)
- + -
84 84 42
VI4Q,, (4z* + 32%y? — 272%2% — y* + 3y222 + 421)  5V14Qy .2y (2 + y* — 62%)
42 42

a4, 1)
** gymmetry

V3yz
** expression
Qyz

@ la)(4",2)
** gymmetry

V3zy
** expression
Q:cy

05l 1)
** gymmetry

V3yz
** expression

\/EQuyz _ 3\/ﬂQuyz + SMerlz + SMQTZI?J _ \/ﬂQyz (21'2 - y2 B 22)
14 14 14 14 14

G a)(4",2)
** gymmetry

V3zy
** expression

VA2Q,zy \/ﬁsz ($2 +y? - 2z2) 3V14Q,.yz BMQyzxz
7 t 14 + 14 + 14

Q&Pg)(A",1)

** symmetry

V3yz

** expression

B 5v42Q.yz (312 + 3y — 422) 4 5v14Q,yz (9.1‘2 — 5% + 222) B 5\/ﬂszxz (ac2 — 6y? + z2)

84 84 42
5v14Q, . xy (x2 +y? - 6z2) . V14Q,. (:c4 — 322y — 30222 — 4yt + 27y%2% — 4z4)
; 42 42

2(2,2
Q5 al(4”,2)
** symmetry

V3ay

** expression

5V2Qury (22 +y* —627) | 5vV14Quay (v —y) (v +y) _ V14Quy (4o —27a?y? + 30722 + dy' + 3% — %)
84 12 42
5v14Q,.yz (6.1‘2 —y? - z2) 5vV14Qy . xz (x2 — 6y + 22)
* 2 - T

* Harmonics for rank 3

Qg4 1)



** symmetry

T (2362 —3y? — 3z2)
2

** expression

_\/EQUI + 3\/5Q17'T _ \/ngyy _ \/gQa:zZ
10 10 5 5

@ la(4',2)
** gymmetry

z (31‘2 + 3y2 — 222)
2
** expression

\/ﬁQuz . \/ngz-L - \/ngzy
5 5 5

O aA.3)
** gymmetry

V152 (y — 2) (y + 2)
2

** expression

_qu _ \/ng.I i \/gwa _ \/ngzz
2 6 3 3

Q&2 [g)(A',4)

** symmetry

V15z (z —y) (x +y)
2

** expression

\/§Q1;Z + \/gQ:nzI o \/ngzy
3 3 3

2(2,0
GEVg)(A',1)
** gymmetry
T (2:102 — 3% — 322)
2
** expression

B V15Quz (422 — 21y% + 922) N VBQuw (4z% — y? — 112?) N VBQuyy (422 — y* — 2?) N VBQuzz (2% — y? — 22)

60 20 20 20 — V5Qyswyz

G g)(4',2)
** gymmetry

z (322 + 3y — 22?)
2
** expression

CVI15Quz (32 +3y° —22%)  VBQuz(z —y) (z +y)
15 2

VBQuat (42— 4%)  VBQuy (2 + 47 — 422)
20 20

— ﬁszxyz —
Q5 g)(4’,3)
** gymmetry

V152 (y — 2) (y + 2)
2

** expression

Qur (2:102 —3y% — 322) V3Q,x (2x2 —3y% — 3z2) \/ngyy (6302 +y? - 922) V3Qu.2 (6;v2 -9y + z2)
4 * 12 + 12 a 12

QL q)(A’, )

** symmetry

V152 (z —y) (z +y)
2




** expression

V3Quz (322 + 3y — 222)  V3Qu.x (27 — 9y +622)  V3Qy.y (922 — y? — 627)
6 * 12 + 12

Q5 [q)(4,1)

** gymmetry
T (2362 —3y? — 3z2)
2
** expression
V330Qux (42 + a?y* — 412222 — 3y* + 15y222 + 182%) N VI10Q, (42 — 27a%y? — 132222 + 11y* + 15y%2% + 42%)

264 88
. V110Q .y (8354 — 1222y — 122222 + o* + 29222 + z4) N V110Q .2 (8:(:4 — 122292 — 122222 + y* + 2222 + z4) N 7V110Q, . zyz (2a72 —y? - z2)

44 44 44

Q5 [q)(4’,2)

** gymmetry

K (33:2 + 3y? — 222)
2

** expression

V330Qq 2 (152 + 30a%y? — 402222 + 15y* — 40y%2% + 821)  7V110Quz (z — y) (z + y) (2 + y* — 222)  TV110Quymyz (2% + ¢y — 227)

264 88 44
n V110Q,.x (324 +22%y% — 122222 + y* — 129222 + 824) n V110Q,.y (x4 +22%y% — 122222 + y* — 129222 + 8z4)
44 44

Q% [g)(A',3)

** symmetry

V152 (y — 2) (y + 2)
2

** expression

V22Qux (20" + 11a2y? — 312227 + 9y* — 87y%22 + 302*)  V66Q,x (22" — 7322y? + 532227 + 51y — 87y%22 — 122*)

88 264
V660Q,y (12$4 — 462292 + 662222 + by — 49222 — 924)
- 132
N V66Q,.2 (122 + 662%y> — 462227 — 9y* — 4y?2? + 524) N 21V66Q . xyz (y — 2) (y + 2)
132 44

@ Vg)(A4)
** gymmetry

V152 (z —y) (x + y)
2

** expression

21vV22Quz (z — y) (z + y) (2 + y* — 22%) N V66Q, 2 (392* — 1742%y? — 20222 + 39y* — 20227 + 42*) N 21V66Q .y vyz (z — y) (z + )
88 264 44
V66Q, 2 (51‘4 — 4a?y? — 462222 — 9yt + 669222 + 12z4) \/%Qyzy (91’4 + 42%y? — 662222 — Byt + 46y%2% — 1224)
132 132

@ a)(A”. 1)
** gymmetry

V1dzyz
** expression

V3Quyz  V3Quy | V3Qu.x
3 * 3 * 3

2(2,—2
L )
** symmetry

Y (31:2 — 2% + 322)
2

** expression

CVIBQuy  3V5Quy  VBQuyr  V5Qy.z
10 10 5 5

ot



35 la)(4”,3)
** gymmetry

VIBy (2 = 2) (0 + 2)
2

** expression

Quy  V3Quy  V3Quyx N V3Qy:2
2 6 3 3

Q¢ V[g)(A", 1)

** gymmetry

V15zyz

** expression

V3Qayz (3:172 + 3y — 222) n V3Qu.y (3:1:2 —2y2 + 322) V3Qy.x (222 — 3y? — 322)
6 6 6

Q¢ V[g)(A”,2)

** symmetry

Y (33:2 -2y + 322)
2

** expression

V15Q.y (211:2 —4y? - 922) V5Q.y (x2 — 4y + 1122) \/ngyar (xz — 4y + 22)
60 + 20 - 20

A5 V[g)(A",3)

** symmetry

VIBy (2~ 2) (x + 2)
2

\/5Qyzz (a:2 — 4y + 22)

- \/ngzijz - 20

** expression

Quy (322 — 2y + 32?) B V3Quy (322 — 2% + 32%) B V3Quyx (2% + 6y* — 922) B V3Qy.z (932 — 6y — 22)
4 12 12 12

Q¢ [g)(A”,1)

** symmetry

V1bzyz

** expression

_21\/ 22Q, 1Yz (:EZ +9? - 222) N 21V/66Qyzyz (z — y) (x +y) Y 66Qzy 2 (6364 — 51z2y? 4 52222 + 6y + 5y?2? — 24)
44 44 66
V66Q,.y (614 +5x2y? — 51222 — y* + 5y?2% + 624) n V66Q, T (:r:4 —522y? — 52222 — 6y* + 51y222 — 6z4)
66 66

35 1a)(4",2)
** gymmetry

y (31’2 -2y + 3z2)
2
** expression
V330Quy (3z* — 2%y? — 152227 — 4y 4+ 41y%2% — 182%)  V110Quy (11a* — 272%y? 4 152222 + dy* — 13y%2% + 42%)
264 B 88

N V110Qyx (y;4 —122%y% + 22722 + 8y* — 129222 + 2*)  TV110Qu.zyz (2 — 2y° + z2) N V110Q,. 2 (1'4 —122%y? + 22222 + 8y* — 129222 + 2%)
44 a 44 44

Q¢ [g)(A",3)

** symmetry

Viby (z — 2) (x + 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
(4, 1)
** gymmetry
V21 (:(:4 —32%y? — 30222 + yt — 3yt + z4)
6

** expression
V30Q, (x2 +y? - 222) WVI0Q, (2 —y) (x+y)  VI0Quyzy V10Qu.xz  V10Q.yz
— + — p— —
20 20 5 5 5
2 la)(4,2)

** gymmetry

V15 (zf — 1227y + 62222 + y* + 6y%2% — 22%)
12

** expression

B VA2Q, (22 + y? — 227) B 3vV14Q, (z — ) (z +y) n 2V/14Q, vy B V14Q, .z _ V14Q,.yz
28 28 7 7 7

QP2 [g)(4,3)

** symmetry

VB (z —y) (z +y) (2% +y* — 62%)
4

** expression

3vV14Q., (x — y) (= +v) V420, (x2 +y? - 2z2) VA2Q, 2z \/ZEQyzyz
B 28 + 28 - 7 + 7

() S VU

** symmetry

7\/£‘LZ(‘L—Z)(.L+Z)
2

** expression

3V2Qurz  V6Qurz  V6Qu (x—z) (x +2)
4 4 4
32 1g)(4",5)
** gymmetry
\/5:1:2 (:1:2 — 6y2 + 22)
2

** expression

3V14Qurz  3vV42Quxz  VA42Qu,y> V42Q,. (9;2 -2y + 22) VA2Q,. 1y
B T S 28 T

GV, 1)

** symmetry

V21 (1’4 —32%y? — 32222 +yt — 3222 + 24)
6

** expression

Vv 165Q, (z* — 122%y% + 62222 + y* + 6y%2% — 22%) N V55Q, (z — ) (z +y) (a* +y? — 62%)
66 22
\/%mery (:L'2 +9? - 622) V55Qqus 2 (1’2 — 6y% + 22) \/%Qyzyz (6:[2 —y? - 22)
* 22 + 22 a 22

APV [g)(A',2)

** symmetry

V15 (x4 — 1222y + 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

7




@l (4',3)
** gymmetry

Vb (z —y) (x+y) (2% + y* — 622)
4

** expression

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

77 77
N M231waxy(x4—y)(x4fy)__\/231szzz(2x2—733y2ﬁf922)__\/231Qy2y2(33xz4—2y24—9za
22 154 154

gl 9)
** gymmetry

7\/%IZ(I*Z)($+Z)
2

** expression

B V11Qzz (11952 +18y% — 17z2) B V33Q,zz (15:102 —6y% — 132’2) B 7\/@szyz (3x2 — 22)

44 44 44
V33Qy. (x — 2) (z + 2) (:):2 —6y% + 22) 7V33Qy .y (:r2 - 322)
44 44

@ lal(a',5)
** gymmetry

_ NGLZ (:c2 —6y? + 22)
2

** expression

VTTQurz (2527 — 24y% — 1727) VZﬂQmm(M?+2@2—luﬂA%MZHwazG%?+1&F—3uﬂ
308 308 308
V231Q.. (z* — 362%y? + 302222 + 12y* — 36y%2% + 2*)  V231Q,.zy (3122 — 18y? — 3922)
308 308

@ a4, 1)
** gymmetry

V21 (x4 — 3:r2y2 — 32222 4+ y4 — 3y2z2 + 24)
6

** expression

V15015Q, (2% — 152422 + 152%2% 4 y® — 15y%2% + 15y%2* — 229)

572
N 3v5005Q, (x — y) (x + y) (:E4 — 922y — 52222 4 y* — 5y?2? + 524) n Vv5005Q Yy (71’4 —1922y? — 132222 + Tyt — 133222 + 1324)
572 286
N V5005Q ;.2 (71'4 — 132292 — 192222 + 13y* — 13y22% + 7z4) N V5005Q,.y2z (13x4 — 1322y — 132222 + Ty* — 199222 + 7z4)
286 286

A4, 2)

** gymmetry

V15 (x4 —122%y% 4 62222 + y* + 6y22% — 224)
B 12

** expression

VA29Q,, (2 + 452%y? — 602722 + 4522y — 5402%y?2? + 1502227 + y® — 60y 22 + 150y%2* — 2025)

1144
21V143Qy (z — y) (z + y) (z* — 202%y? + 62222 + y* + 6y%2% — 62%)  TV143Quyuy (2t — 4a%y? 4 22222 + y* + 2727 — 22%)
B 1144 B 52
+_7#143szxz(x4—%56r2y2——22x222——11y4——34y222+—1024) 7TV143Q,.yz (112 — 563%y? + 342227 — y* + 22y22% — 102%)
572 B 572

A [q)(4,3)

** gymmetry

Vi (2 —y) (x+y) (2 +y° - 62°)
1




** expression

21V143Qu (z — y) (z + y) (z* + 22%y? — 162222 + y* — 16y222 + 1624)

1144
. VA29Q, (1328 — 452%y? — 1502422 — 452y + 5402%y%2% + 602224 + 13y5 — 150y%22 + 60y22* — 829)
1144
N 21V429Q,yzy (x — y) (z + ) (22 + y? — 102%) N TV429Q .z (Tat — 4x?y? — 222727 — 11y* + 26y%22 + 42*)
572 572
N TV429Q,.yz (112 + 4a?y? — 262222 — Tyt + 22y222 — 424)
572

Q)4 4)

** symmetry

_\/ﬁmz(xfz)(erz)
2

** expression

3v1001Quzz (112t + 1322y? — 412222 + 2y — 17y222 + 1424)

572
V3003Q,wz 17z — 472%y? — 412222 + 2y + 43y222 + 82%)  3V3003Quyyz (82 — 322y — 132222 + y?2% + 24)
572 286
N V3003Q.: (z — 2) (z + 2) (22 + 22y® — 292222 — y* + y222 + 224) N 3v/3003Qy.zy (2t + 2%y? — 132222 — 3y?22 + 824)

286 286
A [q)(4’,5)

** symmetry

B NG (.1:2 — 63/2 + z2)
2

** expression

21v/143Qx =z (14 — Tx?y? — 2222 — 8yt 4 23y%2% — 224) 21v429Q, xz (.7:4 — 1322y 4 2222 + 8y* — 33/222)

572 572
TV429Q ., y> (8.1‘4 — 232292 4+ 72222 + 2yt + y22% — z4)
286
V429Q,. (2x6 — 152%y? — 152%2% — 1522y* + 180229222 — 15x22* + 2% — 15y*22 — 159224 + 226)
* 286
N 7\/@Qlﬂmy (;I:4 — x2y? — Tx?2% — 2t + 23y22% — 824)
286

3¢ [q)(4”, 1)

** symmetry

V35yz (y — 2) (y + 2)
2

** expression

73\/§Quyz . V6Quy= + \/6Qyz (y—=2)(y+2)
4 4 4

08 [g)(4”,2)

** gymmetry

V3bay (z —y) (z +y)
2

** expression

VBQuay | V6Quy (@ —y) (+y)
2 * 4

2(2,-2
T alA,3)
** symmetry

VByz (622 — y? — 2?)
2

** expression

BMQuyZ 3\/4>2va2 \/Eszfz \/Eszx'l/ \/@sz (21'2 - y2 - 22)
s T w7 Tt 28

3¢ [g)(A”, 4)



* symmetry

B 5y (x2 +y? — 6z2)
2

** expression

3VIAQuey  VA2Quy (22 + 32 —22%)  VA2Qu.yz  VA2Q,.1z
14 B 28 + 7 + 7

AP Vlg)(A",1)

* symmetry

V35yz (y —2) (y+ 2)
2

** expression

V11Quyz (18(172 + 1192 — 1722) N V33Quyz (61‘2 — 15y + 1322) N 7\/§sz95,2 (3y2 - 22)

4 44 44
TV33Quaay (y* — 32%)  V33Qy: (y — 2) (y + 2) (62° — y° — 2°)
+ 44 n 44

O g)(A”.2)

** gymmetry

V35zy (z —y) (z +y)
2

* expression

B TV11Quzy (x — ) (z + y) N V33Quzy (2 + y* — 62?)

11 22
V33Quy (z —y) (x +y) (9;2 +9? - 622) 7V33Q..yz (3172 — y2) V33Qy a2 (:r2 — 3y2)
+ + +
44 44 44
Q" [a](47,3)
* symmetry
V5yz (6:102 —y? - z2)
2

* expression

7\/77Quyz(24w2——25y2—F1722) V231Quyz (242% + 3y? — 112 ) V231Q.ywz (1822 + 39y? — 312?)

308 308 308
V231Q..zy (1822 — 31y% +3922)  v231Q,. (1227 -36x2y2-36x222+-y4+-30y222+-zﬁ
+ —
308 308
G al(4”,4)
* symmetry
Vbay (1’2 +y? - 622)
2

* expression

2\/77quy(x24—y2——622) V231Quxy (z — y) (z + ¥) V231sz(w4—k30x2y2——36w2z24—y4——36y2224—12zQ

77 22 308
+\mmgmyz@mﬁ—3m2+1&ﬂ V231Qy.xz (3122 — 39y* — 1827)
308 308
Q" [a] (47, 1)
* gymmetry
V35yz (y — 2) (y + 2)
2

* expression

3V1001Qquyz (2% + 132%y? — 172222 + 11y* — 41y%2% + 142*)  V/3003Quyz (22* — 4T22y? + 432222 + 17y* — 41y222

+ 8z4)

072 572
3v3003Q,yrz (3&723,/2 — 8yt + 13y%22 — z4) 3v3003Q, .y (;vzyQ — 32222 +y* — 13y%22 + 824)
286 286
Jr\/3003Qyz(y— 2) (y + 2) (z* — 2%y? — 222 — 2y* + 20y%22 — 22*)
286

QP [g)(A",2)

10



** symmetry

V3bzy (z —y) (z +y)
2

** expression

9v1001Quzy (z — y) (x + y) (#* + y* — 102?) N V3003Q,zy (262 — 82a%y? — da?2? + 25yt — 4y?2? + 42%)

572 572
V3003Quy (@ — y) (z +y) (20* — 2922y + 2222 + 2y* + y22% — 2*)
286
N 3v3003Q,.yz (8904 —1322y? — 32222 +y* + y222) 3v3003Qy.rz (x4 — 1322y% 4 2222 + 8yt — 3y222)
286 286

3 g)(4",3)
** gymmetry

\/gyz (63:2 —y? - 22)
2

** expression

21v143Q,yz (81‘4 + Ta?y? — 232222 — yt 4+ 9222 + 224) n 21V/429Q,y = (8£L‘4 —132%y% — 32222 +y* + y222)

572 572
TV429Qpyx2 (2x4 — 2322y 4+ 2222 + 8yt + Ty?2? — 24) TVA429Q ;. xy (2x4 +a?y? — 232222 — gyt 4 Ty?2% + 824)
286 286
N VA29Q,. (225 — 1521y* — 15222 — 152%y* + 1802%y%2% — 152224 + 2y — 15y122 — 15224 + 22)
286

3 g)(A”,4)
** gymmetry

B Vbay (,702 +y? - 62’2)
2

** expression

21V143Quay (a* + 22%y? — 162222 + y* — 16y222 + 162%)  21vV420Q, 2y (z — ) (x + y) (22 + y* — 102?)

572 572
4_\/429(2xy(2x6—715z4y2—715x4z24715x2y447180x2y2z247151224472y6——15y4z24715y224—%226)
286
TVA429Q) . yz (8x4 + 7x2y? — 232222 — gt + 2% + 224) N TV429Q, . rz (.7:4 — Ta?y? — 2222 — 8yt + 239222 — 224)
B 286 286

11



