PG No. 4 Cy m (b-axis setting) [ monoclinic |

Table 1 Harmonics for rank 0.

No. multipole expression

1 Go(4”) 1

Table 2 Harmonics for rank 1.

No. multipole expression
2 Gi(A) y
3 Gi(A"1) =z
4 Gi(A",2) =z

Table 3 Harmonics for rank 2.

No. multipole expression

5 Go(A,1) V3yz

6 Go(A,2) 3y

T Gy(A",1) -T2y 2
S Gydr,2) ey

9 Go(A”,3) 3z

Table 4 Harmonics for rank 3.

No. multipole expression

10 Gs(A',1) V1bzyz
Y\ < .’E2— Y 2 < 22
11 Gs(4,2) ,w
12 GJ(A/ 3) _ \/ﬁy(z;z)(z+z)
xT 132— 2—< 22
13 Gy(ar,1) )
14 Gs(A”.2 7z(312+32y272z2)

(4", 1)
(47,2)

15 Gs(47,3) w
(A”,4)

16 Gs

15z(z—y)(z+y)
2




Table 5 Harmonics for rank 4.

No. multipole expression
17 G4(A/ 1) \/ﬁyz(y;z)(gﬂrz)
19 Gya,3) YRl
’ 2
20 G4(A/ 4) _\/511/(12+y276z2)
) 2
VoI (2% —322y2 —322 2% 4yt —3y2 224 24
21 G4(AH,1) (z 2y .L‘62 Y Yz z)
29 G (AH 2) \/ﬁ(fl71212y2+6w2z2+y4+6y2z272z4)
4 ) - 12
23 G4(A// 3) \/5(17y)(1+y)(12+y27622)
) 1
24 G4(AH,4) _ \/ﬁzz(z;z)(aﬂrz)
VBaz(z?—6y>+22
95 Gy(Ar,5) - YImEleort) i )
Table 6 Harmonics for rank 5.
No. multipole expression
2% Gs(A',1) 3\/ﬁz92(0207y)(1+y)
27 Gyaz) Yl
28 G (A/ 3) y(1514740121/2+3012z2+8y474()yzz2+1524)
5 ) B
29 G (A, 4) 3\/%y(z2—2zz—22)(22+2:cz—22)
5 ) 8
30 G (A/ 5) \/105y(zfz)(x+z)(w272y2+z2)
5 ’ 4
31 Gs(A”,1) z(8z* —402”y® —402° 2% +15y* +30y° 2% +152")
5 ) 3
39 G (A,, 2) z(1511:4+30<1:2y2740x222+15y4740y2z2+8z4)
5 ) 8
33 Gs(A” 3) 3 351(y272yzfzz)(y2+2y2722)
! 8
34 G5(A”74) 3\/%2(.1:2—2114—:2)(J:2+Zmy—y2)
35 G (A// 5) \/1051@72)(y+z)<2127y2722)
5 ) 4
V105z(z—y) (z+y) (a®+y° —22°
36 G5(A”,6) _ z(z—y) (= 427’)(13 Y z )




Table 7 Harmonics for rank 6.

No. multipole expression
3vTyz(y—2) (y+2) (100 -y —2*
37 GO(A/l) yz(y—2)(y Z)( T —Y —Zz )
38 Ge(A’,2) _3\ﬁzy(zfy)(z+y)(12+y271022)
’ 4
39 Ge(a3) YRS
0 Gy T
41 GG(A/, 5) \/210yz(16:104—16.1:2y2;éﬁ:t222+y4+2y222+z4)
492 G (A/ 6) \/21Ozy(z4+212y271612z2+y4—16y2z2+16z4)
6 ) 16
43 GG(A”, 1) \/5(216—15z4y2—151'422—15132y4+18012:222—151224+2y6—15y422—15y2z4+226)
44 Gg(A"2) - \/m(zfy)@ﬂ/)(ZS*Z>(I+Z)(y*Z>(y+Z)
45 G (A,, 3) \/ﬁ(zs7151422+151224+y6715y422+15y2247226)
6 ) - 3
46 Gg(A”,4) VA2 (z—y) (z+y) (a* —92%y? —5a2 22 +y* —5y? 2% +52")
6 ’ 3
E _ 2 10.24,2
47 GG(A”?S) 3VTzz(x z)(z+4.z)(z 10y“+=2 )
o(22—322) (322 — 22
48 GG(A”,G) \/462,102(.1, 1’362 )(3.1, )
V21022 (2t —1622y? 4222 22 +16y* —16y% 22 424
19 Ge(A",7) il U . M L il

Table 8 Harmonics for rank 7.

No. multipole expression

50 Gr(41) \/ﬁzyz(3147512y275;222+3y475y222+3z")

51 G-(4',2) - ‘/ﬁw’”(“’*y)(wt;y)(3;cz+3y2,10z2)

52 Gr(A3)  — ﬁzyz(BzA72012yZH(fzzzﬁy“HOyzzzw‘z“)

58 Gi(4,4) -~ y(gsms_210m4y2+105m422+168-’”2214—42012y12622+1051:224—16y6+168y4z2_210y2z4+35z‘3)
54 Gr(A',5) _my(12721Z7Z2)(12t2M7z2)(3127wyz+3z2)

55  Gr(4',6) 7\/Wy(z—z)(x+z)(123_24zz+zz)(zg+4zz+22)

5 Gr(ALT) — my(z*z)(’”“)(1514*800021/;;3%252*487/“—80y2z2+15z4)

57  G7(A",1) 1(161671681492*1681"22+21012y“+42012912622+210z22“735y6—105y"z2—105y224,3526)
58 G7(4",2) - z(35“'6+10514y27210a:4z2+105w2y4*4201:2y126z2+168<1:2z4+35y6,210y422+168y2z471626)
59  Go(A”,3) 2311(1012731/27322)(3272y2*22)(y2+2yz—z2)

60 Gr(4"4) -~ \/ﬁz("g_me_yQ)(iﬁuizay—yQ)(3m2+3y2—1022)

61 Gr(A",5) \/mz(yfz)<y+z)(y23;4yz+z2)(y2+4yz+z2)

62 Gr(A”,6) \/mz(’f—y)(xﬂ;)(x23;4zy+y2)(zz+4zy+y2)

63 G7(A",7) mw(yiz)(y+z>(48x4780732932;80@2z2+15y4+30y2z2+15z4)

64  Gr(4"8) mz(zw)(”y)(lf’za+3OIQy;;80z222+15y4—80y222+4824)




Table 9 Harmonics for rank 8.

No.

65
66
67
68
69
70
71

expression
3VT15yz(y—2) (y+2) (v* —2y2—22) (v +2yz—27)
16
3VT15zy(z—y)(z+y) (12 —2zy—y? ) (12 +21y7y2)
16
3VTTyz(y—2)(y+=2) (40.7(:4 —24x%y? 240222 4yt 429222 +z4)
16
3VTTzy(z—y) (z+y) (z4+2z21/2 —24x222 4y 724y2z2+40z4)
16
\/858y2(y2 —322 ) (3y2 —22) (1412 —y2 —22)
32
Vv 858wy(a:2 73y2 ) (31:2 —y2) (a:2+y2 714z2)
- 32
3V 70yz(3216 780143/2 7801422+3012y4+6012y222+3012247y573y422 73y2247z6)
32
3V 70:1:y(:1:6+3:1;4y2 —30.’1!:422-{—3:1!:2y4 —60w2y222+8011:224+y6 —30y422+80y2z4 —3226)
- 32

m(zs —1425y? —142°22 4352y +3521 21 —142%y° 71412z6+y8714y6z2+35y1z4714y226+z8)

V286(2® —142%y% — 142522 42102y 2° — 142%y 4+ 21022 y* 22 — 4202y 2* + 2827 20415 — 1446 2 428220~ 225)
64
V858(x—y)(z+y) (zery2 —1422 ) (1274xy+y2 ) (zz+4a:y+yz)
- 64

V210(2® —622%y% +342° 22 41602 y* —302*y? 2% —802* 21 —6227y® —302%y* 22 4602y 2! +2827 20 +1° +34y° 2% —80y* 2* +28y %20 —22°)

64
3V70(z—y)(z+y) (1:6+3x4_1/2 —30x% 22 4+322y* —6022y2 2248002 2%+ —30y* 22480y 2 24 732z6)
n 64
3V715zz(z—z)(x+2) (12 7212722) (12+212722)
- 16
3VTTrz(x—z)(z+2) (:1:4 —242%y? 422> z2+40y4—24y222+z4)

16
85812(12 73z2) (312 7z2) (zz — 14y2+z2)
- 32

3V70xz (.1;6 —30z4y2 +3z422 -%—80@231‘1 —6[):4823,/2z2+3z2z4 —32y6+80y4z2 —3Oy224+26)
— 32




Table 10 Harmonics for rank 9.

No. multipole expression

]2 (Gg(A/, 1) _ \/mmyz(z—y)(z+yg(z—z)(m+z)(y—z)(y+z)

83 Go(A,2) \/%;L-yz(sxﬁ—21.1:4y2—21;1;422—21;1;2y4+14(:>2y2;2—21;n2z4+6y6—21y4z2—21y2;4+6z6)

84 Gg(A/7 3) \/mM/z(zfy)(ery)(3147llngyz771222+3y477y222+7z4)

85 GQ(A/,4) 3\/@1’3}2(16—7:z4z2+7x2824+y6—7y4z2+7y224—226)

86 Gg(A’,B) 1/(31530&7336015,1/2+126015z2+6048z4y47100809@41/2z2+189014z47230412y(;+12;)2986z2y4z271008012112z4+126012z6+128y872304,1/6z2+6048y4z473360yzz6+315z8)
87 GQ(A/, 6) 3\/%31(14—4x3z—61222+412132<;z4)(z4+4132—61222—4123+z4)

88 Go(A,7) 3\/Wy(a:272wzfz2)(:L'2+21:z7z223£a:4781'2_1/2+2x2z2+8y478y2z2+z4)

89 (Gg(A/, 8) \/Wy(zfz)(z+z)(zzf4zz+z;)l(12+4zz+zz)(312714y2+322)

90 Go(A,9) 3\/mU(m—z)(;x;+z)(7;;,-6—70;1:4y2+21m4z2+112;,,-2y‘;4—140.7;2y2z2+21m2z4—32y6+112y4z2—70y2z4+726)

91 Go(A”,1) 1(12818—2304zsy2—230416.22+604814y4+1209614y2z2+604814z4—3360121/6710::;)121/422—1008012y2z4—336012zs+315y8+1260y6z2+1890y4z4+1260y2z6+31528)
92 Go(A”,2) z(315m8+1260.7:6y2—3360712622-%—18903043;4—10080z4y222+60487124z4+1260162y6—10;);;)123/422+12096.7:2y224—2304;1;226+315y8—3360y622+6048y4z4—23O4y226+12828)
93 Gg(AH, 3) 3\/%1(y474y37,76y2z2+4yz:2§z4)(y4+4yBZ76y2z274y23+z4)

04 GQ(AH,4) 3\/%2(14—413y—612y2+4zy132-;y4)(x4+413y—612y2—4zy3+y4)

05 Go(A”,5) 3m:r(y272yzfz2)(y2+2yzfz22j£8w4781:2y2781:2z2+y4+2y2z2+z4)

9 GQ(AH, 6) SMZ(IQ72zy7y2)(12+2zy7y23£14+212y2781222+y478y222+8z4)

97 GQ(AH, 7) ‘/mw(y—z)(y+z)(141'2—3y2;izz)(U2—4y2+22)(Zl2+4’y2+z2)

08 Go(A”,8) - \/MZ(zfy)(z+y)(1274zy+y22(12+4zy+y2)(312+3y2714z2)

99 GQ(AH, 9) 3\/@1(3/—2)(y+z)(3271:6—112:c4y2—112::422+7Om26i4+14012y222+7Ow2z4—7y6—21y422—21y224—726)

100 Gg(A”, 10) _3\/mz(z7y)(I+y)(716+21z4y277Ox4z2+21z2y4;41407:2y2z2+11212z4+7y(;770y4z2+112y2z4732z6)




Table 11 Harmonics for rank 10.

No. multipole  expression
12155yz(y*z)(y+z)(18w27y27z2)(1/272yzfz2)(1/2+2yzfz2)
, v yz(1 ! 1 !
101 G1o(4',1) 7
\/121551y(z7y)(z+y)(12+y271822)(1272zy7y2)(12+2zy7y2)
!
102 Gio(A,2) - =
’ \/2145yz(y—z)(y+z)(112:1:6—168;1:4y2—168:10422+42:l:2y4+84:n2y222+42:1:224—y6—3y422—3y2z4—26)
103 Gyo(4',3) 35
104 Gro(A', 4) _\/21451y(zfy)(z+y)(16+3z4y274214z2+3z2y478412y222+1681224+y6742y/1zz+168y2z4711226)
10(A’, 32
V92378yz(y* —10y? 22 +52*) (5y* —10y% 22 424
!
105 Guo(4',5) ( +527)( )
V92878zy (2" —102°y° +5y* ) (52* —102°y° +y*)
, ? 1 1 Y=+
106 Gi10(A’,6) 556
VA290y=(y® —327) (3y® —2?) (2242" —962°y* —962° 2% +3y* +6y° 2> +32*)
107 Gio(A',7)
’ 256
42901:1/(1:2731/2)(31’271/2)(3w4+612y2796w2z2+3y4796y2z2+224z4)
, v ! 1 ! 1 1
108 Gi10(4',8) 556
109 G1o(A',9) V165y2(3842° —17922%y% —17922° 2% +16802" y* +33602 "y 2° +16802" 2* —3362°y° —10082% y* 2> — 10082y 2* —3362° 20+ 7y ® +28y° 2% +42y* 2" +28y° 20+ 72%)
10(A’, 198
YU vV 165.’1:y(7:1:8+28:l:6y2 —3365 22 +422%y* —1008x4y% 22 +16802 24 42842y ° — 100822 y* 22 +336022y? 2* — 179222 2647y —3369° 22 +1680y* 24 — 1792y2z6+38428)
110 Gyo(A’,10) 198
I 390(24° —452%y® —452° 22 +420°y" +10082°y? 22 +422° 2" +4201 Y0 — 12602 y* 22 —12602" y* 2" +422" 20— 452%y®+10082%y 22 — 12602y 2* 4100837y 20 — 4502 25+ 2y "0 —45y° 22 442y ° 2" +42y" 26— 45y 254227
111 G1(4”,1) 56
112 G (A,, 2) 7\/2717O(x—y)(m+y)(:E—z)(.1.'+z)(y—z)(y+z)(3:04—11:z2y2—111222+3y4—11y222+3z4)
10 5 32
13 G (A” 3) \/420189(2211(’+459@8y2710351822710516,1;47630z(’y2z2+493516z4710514yﬁ+315014y4z271575141/2z47483014z6+45z2yx76309:2,1/(’z27157512,1/4z4+1260902y2z(i+990z2zs+22y1“71035y822+4935y(iz474830y4z6+990y2z8744z1“)
10 ) - 35952
14 G (A” 4) \/140063(x—y)(z+y)(2218—65316y2—315x522+2602z4y4—94514y222+157514z4—65312y6—94512y422+315012y2z4—168012z5+22y8—315y622+1575y4z4—1680y226+36028)
10 ’ 11984
1 \/3213210(39:10796;1;8_1/2739x5z2+224:r6y4+13441'6y2z2742w6z4+224;l;4y6767201r4y4z2+336024y2z4—182:1'4zs7961'21;8+13441'2y6z2+3360x2y4z4726883162y2z6+135x2z8+3y10739_1/8z2742y6z47182y4z6+1351/22876210)
115 Gyo(A”,5) — 23968
” \/1071070(171;)(z+y)(918716516y272311622725z4y4+380114y222+4061424716512y5+380112y4zz7967412y224+26612z5+9y87231y6zz+406y4z4+266y22675728)
116 Gi0(4”,6) 23968
V12155 —z)(:l:+z)(:1:2—18y2+22)(:1:2—2:1:z—z2)(.’1:2+2:1:z—z2)
"
117 Gi1o(4",7) 35
I V214532 (v —2) (z+2) (2° —422'y? +32" 22 +1682y* —8422y? 2> +32% 2" —112y°+168y" 22 — 42> 2" +2°)
118  G19(4”,8) =5
92378x2(x* —102222+524) (52t — 102222 +2*
"
119 Gu(4r,9) Yo 527 )
VA290z2 (2% —327) (322 —2%) (3" — 9622y +62° 2% +224y* —96y°2° +32")
120 Gyo(A”,10) - - -
256
121 G (A” 11) IGSzz(718—336x5y2+2816z2+168014y4—100814y222+42x4z4—179212y5+336012y422—100812y224+281226+384y8—1792y6z2+168Dy4z4—336y226+728)
10 )

128




Table 12 Harmonics for rank 11.

No. multipole  expression
192 Gu (A1) V2431wyz (525 —302%y° —302° 2%+ 632 y* +632 2* —302%y® — 302”25 +5y° —30y° 2° +63y? 21 —30y° 20 +52%)
114, 8
692835zyz(z—y)(z+y) w2+y276z2 x2721'yfy2 x2+2wy7y2
P (G ) )
’ \/2309451yz(1876zsy2761622+4214y2227612y5+4212y4z278412y224+12z2z5+y876y6z2+12y2z572z8)
124 G11(4,3) — =5
125 (G;rll(A/ 4) 73\/ 1001:1:yz(:z—y)(:)7+y)(5:1:6+15:l:4y2—70:1:422+15:E2y4—140:1:2y222+168.’1:2z4+5y6—7Oy422+168y2z4—80z6)
’ 32
126 Gu(4,5) V/3008zyz(52° —1502°y° +902° 22 +3363" y* — 702"y 22 168z 2" —15002y° — 7022y " 2% +1402%y? 2* +603° 20+ 5y°+90y° 22 —168y* 2" +60y>2° ~102°)
114, - 32
127 Gu(4,6) y(6932"°—115502°y>+34652° 22 +-369602° y* —462002%y 2% +69302° 2* —316802* y° +110880z* y* 22 —693002 y? 2* +6930a* 26+ 704027 y® — 633602y 2>+ 11088022 y* 2* — 462002y 26 + 346527 2° — 256y O+ 7040y ® 2* — 31680y ° 2* +36960y* 26 — 11550y 254+69327)
11 ) - 256
’ \/692835y(1276y2+z2)(1474z:izfﬁzzzz+4zz3+z4)(14+4zxzfﬁzzz274zz3+z4)
128 G11(A,7) - 556
, 3v1001y(2° —202—27) (2°+222—22) (529 =702 y? + 152" 2 + 16822 y* —1402°y* 2° +152% 2* —80y*+168y* 2 — 70y 2" +52°)
129  G11(4,8) — 198
f \/1939938y(w72)(z+z)(1:474z3zfl4az2z274a:z3+z4)(w4+4:r3z714w2z2+4xz3+z4)
130 Gi11(4',9) - =13
' \/14586y(zfz)(z+z)(1274zz+z2)(12+4zz+22)(1514716012y2+30z222+224y47160y222+1524)
131 G11(4,10) — 213
132 G (A/ 11) \/2145y(:l:—z)(:1:+z)(21.’1:8—336:1:6y2+84:l;622+1008:1:4y4—1008:1:4y2z2+126:1:4z4—768:1:2y6+2016:1:2y422—1008:1:2y2z4+84:1:226+128y8—768y622+1008y4z4—336y2z6+2128)
11(A°, - 256
133 Gu(4”,1) 2 (25620 —70402%y> —70402° 22 +316802°y* +633602°y 2 +316802° 2* —36960z"y® —1108802" y* 2* — 110880z " y* 2" —369602" 2°+115502%y®+462002°y° 2> +693002>y* 2* +462002>y> 2+ 1155022 25 — 693y ° —3465y° 2% —6930y° 2* —6930y" 2° — 3465y 2° —6932"°)
11 ’ 256
134 Gu(A”,2) 2(6932"0+34652%y> — 115502522 +69302°y* —462000°y? 2° +369602° 2* +69302* y® —69300z* y* 22 +1108802* y* 2* —316802* 20 +346527 y® —4620027y® 2%+ 1108802y * 2* — 633602y 2+ 70402> 25 +693y* —11550y° 2* +36960y° 2* —31680y* 26 4+7040y> 25 —2562'")
11 ) - 256
" 692835z(6z27,1/27z2)(y4741/3Z761/2z2+4yz3+z4)(y4+4:l/3z761/2z274yz3+z4)
135 Gqi(A”,3) ,
) 256
" \/692835z(z2+y2—622)(x4—4z3y—6x2y2+4zy3+y4)(z4+413y—612y2—4zy3+y4)
136 Gpi(47,4) - 356
137 GH(A// 5) 3\/1001w(y272yzfz2)(g/2+2yzfz2)(SO:L'C‘71681:41/27168w4z2+70w21j4+140w2y2z2+70w2z475,1/0715y4z2715g/2z475z6)
, 128
I 3v10012(z° —2zy—y? ) (2° +2zy—y?® ) (52°+ 152" y* — 702" 2° + 152%y* —1402°y” 2° +1682° 2" +5y° —70y* 2° +168y° 2* —802°)
138 G11(4”7,6) — 198
” \/1939938:1:(3/—2)(y+z)(y4—4y32—14y222—4y23+z4)(y4+4y32—14y2z2+4y23+z4)
139 G111 (A4",7) 513
I V19399382(z—y) (v +y) (2! —4a’y—1422y> —dwy® +y* ) (2" +42°y— 1427y +4zy° +y*)
140  G11(47,8) =13
" \/14586z(y—z)(y+z)(y2—4yz+22)(y2+4yz+22)(224:64—160123;2—160.1:222+15y4+30y222+1524)
141 G11(47,9) =3
V145862 (z—y) (z4y) (22 —4zy+y?) (a2 +4zy+y? ) (1524 +3022y2 — 16022 22 +15y* —160y2 22 42242
5 Gu(A"10) A ey CaR )
” x/21451(y—z)(y+z)(12818—768x5y2—76816z2+100814y4+201614y222+10081424—33612y6—100812y422—100812y224—3361226+21y8+84y622+126y4z4+84y225+2128)
143 G11(A”,11) 556
i G (A” 12) \/2145z(z—y)(x+y)(211:8+841:6y27336w6z2+1261‘4y471008@41/222+1008z4z4+84z2y671008w2y4z2+2016w2y2z4776812264»211/87336y6z2+1008y4z47768y2z6+12825)
11 ) 256




