PG No. 2 C; 1 [ triclinic ]

Table 1 Harmonics for rank 0.

No. multipole expression

1 Go(A,) 1

Table 2 Harmonics for rank 1.

No. multipole expression

2 Gl(Ag?l) xT

Table 3 Harmonics for rank 2.

No. multipole expression

5 Ga(Aw1) —-Z —L 422
6 GyA,2) Yeeiy

7 Gy(Au,3) V3yz

8  Go(Ay,4) 3z

9 Ga(Au,5) V3zy

Table 4 Harmonics for rank 3.

No. multipole expression

10 Gs(4g,1) 15zyz

11 Gy4,,2) =23
12 Gy(Ag,3) 7M
13 Gs(4g,4) _M
14 Gs(A,,5) Yzl
15 Gy(A,,6) —YAoulazalets)
16 G3(Ag,7) w




Table 5 Harmonics for rank 4.

No. multipole expression
17 Gy(A,,1) YRlTivioirsyon )
18 Ga(Ay) Y e o)
19 Gu(Ay,3) ﬁ(f—y)(m+yi(m2+y2—622)
20 Gu(A,,4) YLowlarz)
21 Ga(Au,5) 7%
22 Gu(A,,6) Y nlty)
2B Gy(4,,7) Lelrv)
2 Gy(d,,8) -0
25 Ga(Au,9) —w
Table 6 Harmonics for rank 5.
No.  multipole  expression
26 Gs(Ay,1) HEomlemnedy)
2 Gy L)
28 Gs(Ay,3) 1(81474012y2*4012z;+15y4+30y2z2+15z4)
29 Gs(A,,4) y(1514—4012y2+30z2;2+8y4_4Oy222+1524)
30 Gs(Ag,5) Z(15$4+30m2y274012;2+151/4*40y2z2+8z4)
31 Gs(4,,6) 351(&/27292—;2) (v +2yz—22)
82 Gs(d,7) DT AR )
33 Gs(4,,8) ° 352(1272’“’*:2)(12”70%92)
34 Gs(4,,9) mm(y—z)(y-Zz)(sz—yz_ﬁ)
35 Gs(4,,10) \/ﬁy(zfz)(zzz)(ztzyuza)
36 Gs(Ay,11) 7\/ﬁz(z—y)(m-2y)(zz+y2—222)




Table 7 Harmonics for rank 6.

No. multipole expression

\/5(215 —15x41/2 — 152122 715x2y4+180x21/2z2 - 157:2z4+2y(;—15_1/4,52 715y2z4+2zf’)

37 Ge(Ay, 3

38 Gg(Ay,2 _\/2310(w—y)(z+y)(-1';2>(1'+2)(y—2)(y+2>

39 Ge(A.. 3 V14(20 =152 2% +152% 2% 440 —15y* 22 +15y%2* —22°)
6\ - 3

40 Go(A,, 4 \/E(zfy)(z+y)(1479121/2751222+y475y2z2+524)

(Au, 1)
(Au,2)
(Au,3)
(Au, 4)
41  Gg(Ay,5) I
(Au, 6)
(Au, 7)
(A, 8)
(4w, 9)

8
3\ﬁyz(y—z)(y-i-z)(IOarz—yz—zz)

3VTwz(z—2)(w+2) (2®—10y>+27)

42 Geg(Ay, 6 :
43 Gg(A,,7 73ﬁzy(z—y)(z+i,)(x2+y2_1022)

44 Gg(Ay,8 \/@yz(ffff)(sf,zz)

45 Ge(Ay, 9 46212(12713;2)(3127%)

46 Gg(Ay, 10) m"’y(“’sz)(;sxtf)

47 Gg(Ay, 11) \/myz(16147161292I;6$222+y4+2y2z2+z4)
48 Gg(A,,12) V2102 ;134_161:2y2+2f6222+16y4_16y222+z4)
49 Go(Au,13) mzy(ﬁJrzzzyQ716::Z2+y4—16y2z2+16z4)

Table 8 Harmonics for rank 7.

No. multipole expression

50 Gr(4y,1) \/ﬁzyz(SIA75I29275;222+3y475y222+3z“)

51 G~ (A, 2) _ ‘/ﬁwyz(“’*y)(a#f)(3;c2+3y2,10z2)

52 Gr(44,3) - ﬁzyz(:jIA72%2y2+1(11222+3y4+10y2z276z4)

53 Grldg,4) J:(16'”6_168”743/2_1685‘"422*’210"’23/44-420.1:274126224-210;;;224—35316—105y422_1051fz4_3526)
54 Gr(dg,5) - y(3516721014y2+105z422+16812y4*42012?/12622+105z2z4716y6+168y4z27210y2z4+35z6)
5 Gr(4,6)  — 2(3516+10514y2_2101422+105mzy4—420123’12622"'1681224-%—352,'6—210y4z2+168y224—1626)
56 G7(A97 7) 2311(101273'1/27322)(i/6272115*22)(y2+2yz—z2)

5T Gr(Ag8) —YEu(to2eems)(atrae ) (327100 432%)

58 Gr(45,9) - \/ﬁz(“g*z‘”f’f)(“’Qtiwyﬂf)(3x2+3y2—10z2)

59 G7(Ag7 10) \/Wz(y*z)(y+z)(y23;4yz+zg)(y2+4yz+22)

60 oAy, 11) VI ettt (o )

61 Gr(Ay,12) mz(zfy)(z+y)(12£4zy+y2) (22 +dzy+y?)

62 Gr(Ag,13) \/EZ(y_Z)(y+Z)(4814_80z2?452—801222+15y4+30y222+15z4)

63 Gr(4g,14) — my(z*z)(‘T+z)(15’4*80002?/;;30#*“894—80;;2z2+15z“)

64 Gr(4y,15) \/EZ(IW)(HQ)(153”4*30129;*801222“5;/‘—80y222+48z4)




Table 9 Harmonics for rank 8.

No. multipole expression
33 :1:8—14.’1!:61/2—14.’6622-%—35:1043,14-1—35.’1:424—14.’1/:2ys—14.’1:226-%—118—143/622-%—351/4,24—lélyzzs-%—zS
65 Gg(An,1) U - )
286(2® —142°y —142°2% 42102y 22 — 142y +2102%y " 22— 42022y > 2" + 2822 20 44® — 14y ° 22 + 28y 20 —22°)
66  Gg(Ay,2) -
Ge(A VB58(z—y) (z+y) (2 +y° —1427) (a® —4zy+y?) (2 +4zy+y?)
67 8( 71,73) - 64
210(1&762x6y2+3416z2+160z4y473014y2z278014,24762x2y6730z2y4z2+60z21/2z4+28z2z6+:ljx+34y6z2780y4z4+28y2z“72z8)
68 Gg(Ay,4) Y -
- 3\/70(z—y)(z+y)(16+314y2—301422+3z2y4—60x2y2z2+801224+y6—30y422+80y224—3226)
69 Gs(Au,5) - 64
3VTI5yz(y—2) (y+2) (v* —2yz—22) (y>+2yz—22)
70 Ggs(Ad,6) (v (
3VT15zz(z—z)(z+2) (a2 —222—22) (22 +202—22
T Gs(An7) (= —2ea=27)( )
3\/715.’1:y(:l:—y)(:1:+y)(.’1:2—2:1:y—y2)(:l:2+2:1;y—y2)
72 Gs(Ad,8) =
3VTTyz(y—2z)(y+2) (402t —2402y? —2422 2% 4y +2y2 22 4 24
3 Gs(An9) (10s" ~24s )
3WVTTxz(x—z)(x+2) z4—24.1:2y2+2z222+40y4—24y222+z4
4 GS(AW 10) - ( 16 )
3 77zy(zfy)<z+y)(14+212y27241222+y4724yzz2+40z4
5 Ge(Ay,11) v )
858yz y2—322 3y2—22 1412—y2—22
O T e
858xz(;1;273z2)(3a:27z2 (1:2714y2+22)
77 Gs(A,13) — )
V858zy (22 —3y?) (322 —y?) (22 +y% —1422
8 Cyan1e) YT )
3 70yz(32:l:6—80:1:4’5/2—80:1:4z2+30:1:2y4+60:1;2y222+30.7;2z4—y6—3y4z2—3y2z4—26)
79 Gs(An,15) 2 o
3vT0zz (2% =302t y? +351 22 +80x2y* —6022y? 22 + 322 21 —32y5 480y 22 —30y2 24 4-2°
80 Gy(A, 16) — Y70 - )
3vT0zy (28 +32*y? —302* 22 + 322 y* —6022y? 22 48022 2* +y5 —30y* 22480y 2 24 —322°
Bl Gg(Ay,17) —2YT0ou )

32




Table 10 Harmonics for rank 9.

No. multipole expression

]2 Gg Ag7 1 _ \/510510zyz(z—y)(z+y§)3(m—z)(z+z)(y—z)(y+z)

83 Go
84 Gy

V330xyz (6:1:6—21:1043/2—21:1>4z2—21:1:2y4+140:)72y2z2—21:1:224+6y6—21y422 —21y2z4+626)

8
V4290zyz(z—y)(z+y) (31/171112112 —7z?2243y4 77y222+7z4)
8
3V 1430:1:3/2(306 —7at2? +7;r224+y6 —7y422 +7y224 —226)
3
1(1281&7230415_1/27230490“z2+6048ac4y4+120969@41/2z2+6048m4z47336012y671008012y4z271008012y2z473360902,2(’+315y&+1260yﬁz2+1890y4z4+1260yzz(i+315z8)

y(31518 —33602%y%+12602° 224604824 y* —100802% 3% 22 +1890x 2* —2304229°+1209622 y* 22 —1008022y? 24 +126022 26 +128y® — 230415 22 +6048y* 24 —3360y226+315zg)

(4g,1)
(44,2)
(4g,3)
(4g,4)
86 Go(A,,5) o5
(4g,6)
(49,7)
(4g,8)
(44,9)

87  Go(A,,6 ke
z(315x8+12601:6y2—33609@6z2+1890w4y4—10080z4y2z2+6048w4z4+1260w2ya—10080w2y4z2+120961‘2y2z4—23041:2z6+315_1/8—3360_1/6z2+6048y4z4—2304y2z6+128z8)
88 Go(Ay, 7 128
121551(y474y3Z76y2z2+4yz3+24)(y4+4y3276y22274y23+z4)
89 Go(A,,8 s
3\/12155y(1!:4—4.’]}32—6:172Z2+4.’1723+Z4)(:174+4[E32—6:17222—4.'L'ZB+Z4)
90 Go(4,,9 s
3V121552 (2! —4a’y—62%y* +4zy’ +y) (2 +42°y— 622y — 42y’ +y*)
91 Gy(Ay,10) i
3\/5005712(1/2—2yz—22)(y2+2y2—22)(8.7:4—8123;2—81222+y4+2y222+z4)
92 Gy(Ay,11) L
35005y (22 —2z2—22) (22 4202—22 1478z2y2+2x2z2+8y4781/2z2+z4
03 Go(d,12) 200U I it )
3v50052 12—21y—y2 z2+21y—y2 z4+212y2—8x222+y4—8y222+824
04 Go(d,,13) /T I X )
42902 (y—2) (y+2) (1422 —3y? —322) (y2 —4yz+22) (v2 +4yz+22
95 Go(4,,14) Y ( = ) X )
4290y (z—2z)(z+2) 22 —4zz+2%)(2? +4zz+22 312714y2+3z2
96 Go(Ay,15) ( ol I )
4290z (x—y) (z+y) (2? —day+y?) (2?2 +azy+y?) (322 +3y% — 1422
97 Go(Ay,16) —Y ( ) ) )
3 1101(y7z>(y+z)(32z67112141/2711214,22+7012y1+140z2y2z2+7012zdf7y6721y422721y2z477z6)
98  Go(Ay,17) L
3 110y(z—2)(71:+z)(7:06—7Oz4y2+21m422+112z2y4—140.1:2y222+21x224—32y6+112y422—70y224+726)
99 Go(Ay,18) -
3vV110z(z—y) (a+y) (70 42124y =702 2242102 y* — 14022y 2 22 +11222 24 + 795 —70y* 22 +112y2 2% — 3226
100 Go(Ay,19) — ( - )




Table 11 Harmonics for rank 10.

No. multipole  expression
101 Gio(4y,1) V/390(22"0 — 4505y — 450522 £ 422y +10082°y? 2% + 420527 1420y — 12600y 2’126%4"”2z4+42®4Z6;645”2?/8+1008z2y“z2f1260w21/4z4+10081'292zs*459@%8*23’10*45?/822+421/6z4+42y4z6745”2ZB+2ZIU)
102 Gio(Aw2) - \/m(zfy)(ery)(I*Z)(I+2)(?J*Z)(y+;)2(3z471112y27111222+3y4711y222+324)
103 Gro(Aw3) - \/420189(22:)710+45:1:8y2—1035:)78.22—105:1>6y4—630.’66y2z2+4935m6z4—105:1>4y6+3150:l:4y422—1575:1:43/224—4830:1::269_'5_;151:2yS_630372?/622_1575:E2y4z4+1260:1:2y226+990w228+22y10_1035y522+4935y6z4_4830y426+990y228_44210)
104 Gio(Au,4) VI40063 (v —y) (z+y) (222° —6532°y* —3152° 2 +26022 y* — 9450 y? 22 + 15752 2" — 65322y ° — 94527y 224315027y 2 — 168022 2% +22y° —315y° 22+ 1575y  2* — 1680y > 20 +3602" )
ws 11984
105 Gio(Aw5) — \/3213210(3110—961%2—391822+22416y4+134416y222—42zaz4+224z4y6—6720z4y422+336014y224—1821,24;66—896121,8+134412y622+3360:z2y4z4—2638:z2y226+1351228+3y10—393,522—42sz4—182y4zs+135y228—621°)
106 Gio(Ay,6) \/W(Z*H)W“J)(9958*165906‘1/27231162272514y4+3801m4y2¥+4OGI4Z471225;1628”6*38019021/%2796747021;éz4+266z2zb+9y8723111622+406?/4Z4+266?/2Z6757z8)
107 Guo(4,,7) YRR (et ) O ) )
108 Guo(A,,8) Ve G () (o e ) (e )
109 Gio(Ay,9) — mzy(zfy)(z+y)(zz+y27;2z2)(12721y*y2)(12+21y*y2)
\/2145yz(y—z)(y+z)(112:1:6—168:1:43/2—168:1:422+42:l;2y4+84:1:2y2z2+42:1:2z4—y6—3y4z2—3y224—26)
110 Gio(Au, 10) 32
111 Gyo(Ay,11) V5w z(z—2) (x+2) (20 —420"y> +30" 22 +1680%y 1 —842%y? 22 432221 — 1125 1168y 22 —42y° 214 2°)
uy 32
112 Gio(Ay,12) V2Id5ay (v —y) (e+y) («°+32y® —420* 2% 4 32y * 8427y 22 11682 2% +4° — 42y 2° +168y° 21 —1122°)
U - 32
m;lz(y‘lfl[)yzzz%ﬁzél)(5.1/4*101/2524%4)
113 GlU(A»,“ 13) 256
V92378zz (2" — 102722 4+52* ) (52* —102° 2 +2*)
114 Gio(Au, 14) 256
m::g/(a:4—10x23/2+5y4)(51:4710002.1/24‘3/4)
115 Gio(Ay, 15) 256
VA290y=(y® —327) (3y* —2%) (2242" —962°y* —962° 2% +3y* +6y° 2 +32*)
116 Go(Au, 16) 256
/429022 (x> —322) (3:1:2 —22) (3.7;4 —96:1:21/2 +6:1:2z2+224y4—96y222 +3z4)
117 Gio(Au, 17) 256
VA290zy (22 —3y?) (32 —y?) (32" +62°y* —963° 22+ 3y* — 96y 22 +-2242")
118  Gio(Ay, 18) 356
119 Gro(Ay,19) V165yz(3842° —1792163;2—1792:z622+1680.1;4y4+3360.7:4y222+1680®4z4—3361:;;1/6—1008002y422—100890231224—336:1:226+7y8+28y622+42y4z4+28y226+728)
120 Gro(Ay,20) 1651z(718733615y2+28z“z2+168014y47100814y2z2+4214z4*1792702.1/6+1323860x2y4z271008x2y224+2812z6+384y&71792y(iz2+1680y4z47336y22(i+7z&)
121 G \/ﬁxy(mgwsﬁy?—3361622+42x4y4—1008z4y222+168014z4+2812y6—100812y422+336012y224—179212z6+7y8—336y622+1680y4z4—1792y226+384z5)
10(Ay, 21) 128




Table 12 Harmonics for rank 11.

No.  multipole  expression
V2431zyz (525 —302%y° —302° 2% +63xy* +632* 2% —302°y° — 302”26 +5y° —30y° 2° +63y? 2* —30y° 20 +52°)
122 Gi1(44,1) 3
\/692835xyz(1'7y)(:L'+.1/>(1’2+y276z2)(a:2721:y—y2)(a:2+21'yfy2)
123 G11(44,2) — =
\/2309451yz(157616y27616z2+42z4y2z27612y6+4212y4z27841211224+121226+y576y622+12y2267228)
124 Gu(Ag,B) - 32
3\/1001:1:yz(:1:—y)(:E+y)(5:)76+15:174y2—70:1:422+15:L'2y4—140.1)2y222+168:l:2z4+5y6—7Oy4z2+168y2z4—80z6)
125  Gui(Ag,4) — =3
126 Gu(A,,5) V/3008zyz(52° —1502°y°+902° 2243363 y* —702"y 22— 1683 2" — 15022y — 7022y " 2% +1402°y? 2" +602° 2° +5y°4+90y° 22 —168y* 2" +60y*2° ~102°)
11(Ag, - 32
127 G (A 6) 1(256110—7040183/2—70401822+3168016y4+63360z6y222+31680:z624—36960r124y6—110880.1:4y422—1108802431224—369601426+1155012ys+4620012y622+69300®2y4z4+46200.1:2y226+11550:c228—693yw—3465y822—6930y624—69303/426—34653/228—693210)
11(Ayg, 256
128 G (A 7) y(693sz11550908,1/2+3465z&z2+36960z“y474620090“1/2z2+693016z4731680z41/‘;+11088014y4z2769300141;2z4+6930z4z6+7040x2y876336012yfiz2+1108809:2y4z474620012y2z6+3465z2z87256y1"+70401/8z2731680yﬁz4+36960y4z“711550y2z8+693z1“)
11(Ayg, - 256
120 G (A 8) 2(6931]0+3465:58y2—115501822+6930x5y4—462009063./2z2+3696016z4+693014y6—6930014y422+110880x4y2z4—316801426+3465x2y8—46200x2y622+11088012y4z4—63360x2y2zﬁ+70401228+693y]0—11550y822+36960y624—31680y4z6+7040y2z8—256210)
11(Ag, - 256
\/692835w(6x27y27z2)(y4—4_1/3276_1/2z2+4_1/z3+z4)(y4+4y3Z76y2z2—4yz3+z4)
130 G11(44,9) 556
131 G A 10 _ vV 692835y(1276y2+22)(147413Z761222+41z3+z4) (zd+4z3Z76122274123+24)
11(Ag, 256
\/6928352(:{:2+y2—622)(.7;4—4;1:3y—6:l;2y2+4:1:y3+y4)(:1:4+4:1:3y—6:l:2y2—4:l:y3+y4)
132 Gii(A4g,11) - 256
3v1001z(y? —2yz—2%) (y>+2yz—2*) (802° —168z"y> — 1683 22+ 7022y " + 1402y 22+ 7022 2* —5y° —15y* 2>~ 15y 2" —52°)
133 Gi1(Ay,12) 138
3v1001y (2% —202—27 ) (2°+222—27) (52° —702*y? +152% 22 41682 y* — 14027y ? 2%+ 152° 2* — 80y +168y* 2> — 70y 2* +52°)
134 Gi1(A44,13) — 198
3\/1001z(1272zy7y2)(zz+2zy7y2)(5164»1514,1/277014z2+15z2y47140x2y2z2+1681‘2z4+5y“770y4z2+168y2z4780z6)
135 Gu1(A4y,14) — 5
\/19399381(y—z)(y+z)(y4—4y3z—14y222—4yz3+z4)(y4+4y32—14y222+4yz3+z4)
136 Gi1(Ay,15) -
\/1939938’_{/(1‘*2)(1‘#»2)(Z4*41‘32*14x2z2*4223+z4)(IL'4+4173Z*14")32Z2+4112Z3+Z4)
137 Gi1(Ay4,16) — 513
\/1939938z(zfy)(z+y)(147413y71412y274zy3+y4)(14+413y71412y2+4zy3+y4)
138 Gi1(Ag,17) =13
vV 14586:1:(y—z)(y+z)(y2—4yz+22)(y2+4yz+22)(224:1:4—160:1:23/2—160:1:222+15y4+30y222+15z4)
139 Gi1(Ay, 18) =5
V14586y (v —2)(w+2) (2 —4wz+2?) (2 +4z2+27) (152" —16027y° +302° 22 +224y* —160y>2° +152")
140 Gi1(A44,19) - 15
\/145862(m—y)(z+y)(z2—4zy+y2)(12+4my+y2)(15m4+30.1:2y2—160z222+15y4—160y222+224z4)
141 Gq1(Ay,20) 512
142 GH(A 21) \/2145z(llfz)(y+z)(12818776816,1/27768906,22+100814y4+2016z4y2z2+1008z4z4733612,1/67100812y4z2710089021/27,47336127,“+21y8+84y“z2+126y4z4+84y2z6+21z8)
gy 256
143 GH(A 22) _x/2145y(x—z)(x+z)(21908—336x6y2+8416z2+100814y4—1008x4y2z2+12614z4—76812y6+201612y422—100812y2z4+841226+128y8—768y622+1008y4z4—336y226+2128)
9 256
144 G (A 23 \/2145z(:r7y)(1'+y)(21958+84w6_1/2733616z2+126w4y471008w4y2z2+10081z4z4+84w2y6710081:2y4z2+201612y2z477681:2z6+21ys7336y6z2+1008y4z47768_1/2z6+128z8)
11(Ag, 23) 356




