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Prototype Hi1IroMgg
AFLOW prototype label A13B2C6_.mP168_14_26e_4e_12e-001
ICSD 95122
CCDC 1654532
Pearson symbol mP168
Space group number 14
Space group symbol P2 /c
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AFLOW prototype command

aflow --proto=A13B2C6_mP168_14_26e_4e_12e-001

--params=a, b/a,c/a, B, %1, Y1, 21, T2, Y2, 22, T3, Y3, 23, Td, Yd, 24, L5, Y5, 25, L6 Y6, 26, L7,
Y7, 27,28, Ys, 285 L9, Y9, 29, L10, Y105 210, T11, Y11, 211, L12, Y12, £12, L13, Y13, 213, L14, Y14, 214, T15;
Y15, 215, T165 Y165 2165 L17, Y17, 217, T18, Y18, 2185 £19, Y19, 219, £20, Y20, 220, T21, Y21, 221, L22, Y22,
222,23, Y23, 223, L24, Y24, 224, L25, Y25, 225, L26, Y26, 226, L27, Y27, 227, L28, Y28, 228, L29, Y29, 229,
T30, Y30, 230, T31, Y31, 231, L32, Y32, 232, L33, Y33, 233, L34, Y34, 234, L35, Y35, 235, L36, Y36, 236, L37,

Y37, 237, T38, Y38, 238, 39, Y39, 239, L40, Y40, 240, L41, Y41, 241, 42, Y42, 242

e The experimental measurements were made using deuterium isotopes.

e The first twelve hydrogen sites are approximately 2/3 occupied, giving the observed stoichiometry.

Simple Monoclinic primitive vectors

a3

ay; = aX
az = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B: T1a; + yas + 21 a3 (axy +cz1co8B) X+ by1 § + cz18in Sz (4e) HI
B, —z1a; + (y1 + %) as — - (cwcl +c (21 — %) cos ﬁ) X+ (4e) HI
(- 1) o (1) 9 - (21— 3) sinpa
Bs —r1a; — Yy as — 21 a3 —(ax1 +cz1co8B) X —by1 § — cz1sin Bz (4e) HI
B, zia;—(y1 — 3) as+(z1+3) a3 (azy +c (21 + 3)cos B) X — (4e) HI
b(y1 — %) erc(zl +%)sinﬁ2
Bs Toaj + Yo as + 29 a3 (axe + czocos B) X+ bya § + czos8in 5z (4e) HII
Bg —roaj + (yg + %) ag — — (axz +c (22 — %) cos 6) X+ (4e) HII
%= 3) as b(ys+3)§—cl(z—3)sinBa
B~ —Tga; — yoas — 29 a3 —(azg 4+ czoco8B) X —bys § — c2osin Bz (4e) HII
Bs xgalf(ygf %) a2+(22+%) as (am2+c(22+%) cosﬂ) X — (4e) HII
b(y — %) y+c(22+%)sinﬂﬁ
By r3a + yzas + 23 a3 (axs + czzcos B) X+ bys§ + cz3sin Sz (4e) H III
Bi1o —z3a; + (y3 + %) ap — — (axg +c (2:3 — %) cos 6) X+ (4e) H III
(z3—%) as b(y3+%)$’—6(23—%)sinﬁi
B —r3za; —ysas — z3as —(axs 4+ czzcosB) X —bysy — czzsin Bz (4e) H III
B2 r3ap — (y3 - %) ar+ (23 + %) as (axg +ec (23 + %) cosﬁ) X — (4e) H III
b(ys—3) y+c(zs+3)sinB2z
Bis Tgay +ysag + 24 ag (axy + czqcosB) X+ bys§ + cz4sin 2 (4e) HIV



B14

B15

Bi~
Bs

B19

B21
B22

B3
Bay

Bas
Bag

Bar
Bas

B29
B30

Bs;
Bs2

Bss
Bsy

Bss
Bse

Bsr
Bss

Bsg

Byo

B4
Byo

—Tq4a; + (y4 + %) az —
(4 1) 20

—T4a1 —Yqga2 —24a3

37431—(114 - %) a2+(z4+ %) as

Tsar + ysaz + 25 as
—Tsa; + (y5+%) ag —
25*%) ag

—Tsa1 —Ysaz —zsag

$531—(y5 - %) a2+(z5 + %) as

Tear + Ye a2 + 26 a3
—z6ar + (Yo + 3) az —
ZG—%) ag

—Tedl —YeaA2 — 26 A3

xsal—(y —%) aQ-I-(ZG-i-%) as

Tr7ay + yraz + zrag
—z7a; + (yr + 3) az —
27— 3) ag

—T7a; —Yraz —2ras

1‘731—(117— %) 32+(Z7+ %) as

Tgar + Yysaz + zgas
—zga; + (ys + 3) az —
25— 3) as

—xgay —Ysay — zgas

138?11*(@/8 - %) 32+(Zs+ %) ag

Tgai + Yo az + 29 ag
—zoar + (yo + 3) az —
Z9 — 3) ag

—Tgal —Ygaz — 2Zgag

Cﬂgal*(yg - %) a2+(z9+ %) ag

T10a1 + Yo @2 + 210 a3
1
—ZTpar + (ylo + 5) az —
1
(210 — 3) a3

—T10aA1 — Yi0a2 — 210 A3

1
Tipar — (ylo - 5) az +
1
(210 + 5) ag
T11a1 + Y1182 + 21183

—z11a; + (y11 + 3) az —
(211 - %) az

*(CLCC4+C(Z4*%)COS[3) X+
b(y4+%) yfc(zzlf%)sinﬁﬁ
—(azg + cz4co8B) X —bys § — czqsin Bz
(aa:4+c(z4—|— %) cosﬁ) X —
b(ya—3) ¥+c(aatz)sinfz
(axs + cz5c08 8) X+ bys § + cz5sin S Z
f(aa:5+c(z5f%)cosﬂ) X+
b(ys+3) 9 —c(25—3)sinBz
—(azs + czscosB) X —bys § — czssin Bz
(ax5+c(z5 + %) cosﬁ) X —
b(y5—%) Sf—l—c(zg—l—%)sinﬁi
(axe + czgcos B) X+ bys § + czgsin 5 Z
—(axﬁ—l—c(zg—%)cosﬂ) X+
b(ys+3) ¥ —c(z—3)sinB2
—(azg + czgcos B) X —bygy — czesin Bz
(aa:6—|—c(z6+ %) COS,B) X —
b(ye —3) ¥ +c(z+3)sinf2
(ax7 + czrcos B) X+ byr § + czrsin Sz
—(aw7+c(z7—%)cosﬁ) X+
b(yr+3) 9 —c(zr—3)sinBz
—(ax7 4+ czrcos B) X —byz § — cz7sin Bz
(azr +c (27 + 3) cos B) X —
b(yﬂ—%) S’+c(z7+%)sinﬁi
(axg + czgcos B) X+ bys § + czgsin Sz
—(axg—l—c(za;—%)cosﬁ) X+
b(ys+3) 9 —c(zs—3)sinB2
— (axg + czgcos B) X —bys§ — czgsin Bz
(a:z:8+c(28+%) cosﬁ) X —
b(ygf%) erc(szr%)sinﬂﬁ
(axg + czgcos B) X+ byg § + czgsin Sz
—(axg—l—c(zQ—%)cosﬁ) X+
b(yg—i—%) y—c(zg—%)sinﬁi
— (axg 4 czgcos B) X —bygy — czgsin B Z
(ax9+c(29+%) cosﬂ) X —
b(yo—2) 9 +c(z0+3)sinBz

(ax10 + cz10c08 B) X+ by10§ + cz10sin 5 Z

- (amlo +c (z10 - %) cosﬁ) X+
b(yio+3) ¥ —c(z10—3)sinfz
— (axlo —+ CZz10 COS 5) )A( — ble y —

cz198in Bz
(axlo +c (zm + %) Cos B) X —
b(yio—3) §+c(zi0+3)sinfz

(ax11 + cz11c088) X+ by11 ¥+ cz118in 82

— (azn +C(2’11 — %) COSﬁ) 5{+
b(ynJr%) yfc(znf%)sinﬂi

HIV

HIV
HIV

HV
HV

HV
HvV

H VI
H VI

H VI
H VI

H VII
H VII

H VII
H VII

H VIII
H VIII

H VIII
H VIII

HIX
HIX

HIX
HIX

HX
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HX

HX

H XI
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Bys

Bya

Bys
Bus

Byr

Bus

Byo
Bso

Bs:

Bs2

B53

Bss

B56

Bsr
Bss

B59

Beo

Bé1
B2

B63

Bey

B65
B66

B68

—T11a1 —Yi1a2 —211a3

Tnap — (yu - %) az +
(211 + %) ag
Tiza1 + Yz a2 + z12a3
—z12a1 + (y12+ 3) az —
(212 - 3) a3

—T12a1 —Yi2a2 — 21243

Tizay — (y12 - %) az +
(Z12 + %) ag
Ti13a1 + Y13 a2 + 213 a3
—z13a1 + (13 + 5) az —
(213 - %) asg

—T13a41 —Yi1z3a2 — 21343

Tizar — (y13 - %) ag +
(213 + %) ag
Ti4a1 + Y1422 + 21423
—Tisa; + (914 + %) az —
(214 - 3) as

—T14A1 —Y14A2 — 214 A3

Ty — (y14 - %) az +
(s14+3) a3
Ti5 a1 + Y15 a2 + 215 a3
—Ti5a + (y15 + %) az —
(215 — 3) a3

—Ti15aA1 —Yis a2 — 215aA3

Tisay — (y15 - %) az +
(315 + %) ag
T16 a1 + Y16 A2 + 216 A3
—Ziear + (y16 + %) ag —
(216 = 3) as

—T16A1 — Y16 A2 — 216 A3

Tie a1 — (y16 - %) ag +
(216 + %) az
Ti7ar +Yiraz + z17a3
—zi7a; + (y17 + %) as —
(17— 3) as

—Ti7aA1 —Yi7az2 — Z17aA3

Ti7ay — (y17 - %) az +
(217 + %) as

— (axn + CzZ11 COS 5) )A( — byll y —
cz118in Bz

(amu +c (211 + %) cos B) X —

b (y11 — %) v+ c(z11 + %) sin 8 Z
(ax12 + cz12 €08 B) X+ by12§ + cz128in 82
— (azlz +c (212 — %) cosﬁ) X+
b(y12+%) yfc(zlg— %)sinﬂi

—(az12 + cz12c08B) X — by12y —
cz128in Bz

(axlz +c (212 + %) Cos 6) X —
b(yiz—3) §+c(zi2+3)sinfz
(ax13 + cz13c08 8) X+ by13§ + cz13sin 5 2
— (axlg +c (213 — %) cosﬂ) X+
b(yis+3) §—c(zi3—3)sinpz

— (ax13+ cz13c088) X —by13§ —
Cz13 sin ﬁ Z

(axlg +c (213 + %) cos ﬂ) X —
b(ylgf %) erc(zngr%)sinﬁZ
(ax14 + cz14c08 8) X+ by14§ + cz148in 5 Z
- (aa?14 +c (314 - %) cos,é’) X+
b(yiat+3) ¥ —c(z14a—3)sinfz

—(az14 + cz14c08B) X —by1a y —
cz148in B2

(am14 +c (214 + %) cos B) X —
b(yia—3) §+c(zia+3)sinfz
(ax1s + cz15c08 B) X+ by15§ + cz158in 82
— (az15 + ¢ (215 — ) cos B) %X+
b(yis+3) §—c(z15 — 3)sin B2

—(az15 + cz15c088) X —by15y —
cz158in B2

(ax15 +c (215 + %) Cos B) X —
b(yis —3) §+c(z15+3)sinfz
(ax16 + cz16 €08 B) X + by16 ¥ + cz168in 5 2
— (axlﬁ +c (216 — %) COSB) X+
b(ylg,—i—%) y—c(zlg,— %)Sinﬂi
— (az16 + cz16co8 B) X — by16y —
cz168in Bz
(az16 + ¢ (216 + 3) cos B) % —
b(yle %) erc(zlGJr%)sinﬂi
(ax17 + cz17c08 B8) X+ by17§ + cz17sin 5 2
- (amn +c (z17 - %) cosﬂ) X+
b(yir+3) §—c(z217 — 3)sin B2
—(aw17 + cz17cos B) X —by17 y —
cz178in Bz
(ax17 +c (217 + %) cos B) X —
b(y17— %) y—i—c(zn—i—%)sinﬁi
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H XI

H XII
H XII

H XII

H XII

H XIII
H XIII

H XIII
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H XIV
H XIV

H XIV

H XIV

H XV
H XV

H XV

H XV

H XVI
H XVI
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H XVI

H XVII
H XVII

H XVII

H XVII



Beg
Bro

Brz

Brs
Bry

Brs

Brs

Bs:
Bs2

B83

Bsa

B85
B86

Bsr

BSS

Bgg
Bgo

Bo:

B92

B94

Tig a1 + Yig a2 + 218 a3
1
—ZTigar + (y18 + 5) ag —
1
(218 - 5) asg

—T18A1 —Yig a2 — 218aA3

Tigar — (yls - %) ag +
(215 + 3) as

Tig9 a1 + Y9 A2 + 219 a3

—ZTga + (y19 + %) as —
(210 — 3) a3

—T19a1 —Yi9az2 — Z19aA3

Tigar — (y19 - %) ag +
(219 + %) ag
ZT20 a1 + Y20 A2 + 220 A3
—T20 a1 + (y20 + %) az —
(220 —3) a3

—T20a1 — Y20a2 — 22043

Topay — <y20 - %) az +
(220 + %) ag
To1 @1 + Y21 a2 + 221 a3
—xg1a; + (y21 + %) az —
(221 = 3) a3

—T21A1 — Y21a2 — 221A3

Toray — (y21 - %) az +
(221 +3) a3
To2 a1 + Y22 a2 + 222 a3
—T2a; + (y22 + %) az —
(222 — 1) a3

—T22a1 — Yz2a2 — Z22a3

Toz2 Ay — (y22 - %) az +
(222 +3) a3
Toz a1 + Y23 @2 + 223 a3
—T2zai + (y23 + %) az —
(223 - %) asg

—T23 a1 — Y23 a2 — 223 a3

1
Tozayg — <y23 - 5) az +
1
(223 + 5) ag
To4 A1 + Y24 A2 + 224 A3

—xgsay + (y24 + %) ag —
(224 = 3) a3

(CLZElS + cz18 COS ﬂ) X+ by18 y + cz18 sinﬁ Z
— (axlg +c (218 — %) cosﬂ) X+
b(yis+3) §—c(zis—3)sinpz

— (axz18 + cz15cos B) X — by1s § —
CzZ18 sin 6 Z

(axlg +c (le + %) cos [3) X —
b(yis—3) §+c(z1s+ 3)sinfz
(ax19 + cz19c08 B) X+ by19§ + cz198in 5 Z
— (aa:lg +c (219 - %) cosﬁ) X+
b(yio+3) §—c(z19—3)sinfz
— (aw19 + cz19cos B) X —by19 ¥ —
cz198in Bz
(axlg +c (z19 + %) cos B) X —
b(yio—3) §+c(z1i9+3)sinpz
(azag + cz20 cos ) X + byag ¥ + 290 8in S Z
— (awz0 + ¢ (220 — §) cos B) X +
b(y20+3) §—c (220 — 3)sin B2

— (azag + czogcos B) X — byap y —
czopsin Bz

(axgo +c (220 + %) Cos 6) X —
b(yo—3) §+c(z20+3)sinfz
(awa1 + 291 €08 B) X+ bya1 § + 221 sin 5 2
- (axm +c (221 - %) Cosﬂ) X+
b(y21+%) yfc(zm — %)sinﬂi

—(azo1 + czo1co8fB) X — bya1 § —
CzZ21 sin B Z

(awa1 + ¢ (221 + 3) cos B) & —
b(yar — 3) §+c(zo1 +3)sinpz
(aas + cz92 €08 B) X + by2o § + czo0sin 5 2
- (axgg +c (222 - %) cosﬂ) X+
b(yso+3) §—c(z22— 3)sinfz
— (azas + czoacos B) X — byoo § —
Cz928in Bz
(axgg +c (222 + %) cos ﬂ) X —
b(ygg— %) y—i—c(zQQ—i—%)sinﬂi
(aweg + cz23 €08 B) X + byas § + czo3sin S Z
— (axgg +c (2223 — %) cosﬁ) X+
b(y23—|—%) y—c(z'gg— %)Sinﬁi

— (CLLE23 + CZz93 COS 6) )A{ — by23 y —
czo3sin B2

<a$23 +c (223 + %) cos 6) X —
b(yss —3) §+c(ze3+3)sinpz
(awoq + c294 €08 B) X + by § + cz248in 52
— (a:z:24 +c (224 — %) cosﬂ) X+
b(y24+%) yfc(sz %)Sinﬁi

H XVIII
H XVIII

H XVIII

H XVIII

H XIX
H XIX

H XIX

H XIX

H XX
H XX

H XX

H XX

H XXI
H XXI

H XXI

H XXI

H XXII
H XXII

H XXII

H XXII

H XXIII
H XXIII

H XXIII

H XXIII

H XXIV
H XXIV



Bos

B96

Bor

B99

Bioo

B101 -

B102

Bios

B104

B105

Bios =

Bio7

B108

Bige =

Bi1o

B111

Bii2

Biis =
Bi1a =

B115

Biie

Bii7 =
Biis =

Bi1o

B120

—T24 A1 — Y24 A2 — 224 A3

Togay — (y24 - %) az +
(224 + %) ag
Tos A1 + Y25 a2 + 225 A3
—2g5a1 + (Y25 + 5) Az —
(225 — 3) a3

—T25aA1 — Y25 A2 — 22543

Tosay — (y25 - %) az +
(Z25 + %) as
Tog A1 + Y26 A2 + 226 A3
—a6a1 + (Y26 + 3) a2 —
(226 - %) as

—T26 A1 — Y26 A2 — 226 A3

Toe a1 — (y26 - %) ag +
(226 + %) ag
Tor @1 + Yo7 A2 + 227 a3
—zg7a; + (y27 + %) az —
(227 — 3) @3

—X27a1 — Yg7aA2 — Z27A3

Torar — (y27 - %) az +
(227 + %) ag
Tog a1 + Yog Az + 228 A3
—T2gai + (yzg + %) az —
(228 — 3) a3

—T28 A1 — Yzg A2 — 228 A3

Togay — (y28 - %) az +
(328 + %) ag
Tog a1 + Y29 A2 + 229 A3
—ZTga + (y29 + %) ag —
(220 = 3) a3

—T29 A1 — Y29 A2 — 229 A3

Tagar — (y29 - %) ag +
(229 + %) as
T30 a1 + Y30 A2 + 230 A3
—T3pa; + (yso + %) as —
(230 — 3) as

—T30aA1 — Y30a2 — 230 a3

T3par — (y30 - %) az +
(230 + 3) a3

— (CLI24 + CZ24 COS 5) )A( — by24 y —
czo48in Bz

((133'24 +c (224 + %) cos B) X —
b(ysa —3) §+c(z24+ 3)sinfz
(awos + 295 €08 B) X + byas § + czo5sin 52
— (az25 +c (225 — %) cosﬁ) X+
b(y25+%) yfc(z%— %)sinﬂi

— (azas + czo5 cos B) X — byas § —
czo58in Bz

(ax25 +c (225 + %) Cos 6) X —
b(yss —3) §+c (225 +3)sinfz2
(CLSC26 + Cz9g COS ﬂ) X+ byQGy + Cczo6 sinﬂi
— (ax% +c (226 — %) cosﬂ) X+
by +3) §—c(z26— 3)sinfz
— (ax96 + czag cos B) X — byas § —
CZ26 sinﬁi
(ax% +c (2’26 —+ %) COSs ﬂ) )A( —
b(y267 %) erc(z%Jr%)sinﬁZ
(axa7 + czo7c08 B) X + byar § + czo7sin 5 Z
- (aat27 +c (227 - %) cos,é’) X+
b(yar+3) § —c (227 — 3)sin B2
— (azo7 4 czorcos B) X — byar § —
czo78in Bz
(am27 +c (227 + %) cos B) X —
b(ysr —3) §+c(zer+ 3)sinpz
(awog + 298 o8 B) X + byag ¥ + cz2g sin B2
— (awos + (228 — ) cos B) X+
b(yas+3) §—c(z28 — 3)sin B2
— (azas + czog cos B) X — byag § —
czogsin B2
(G,.’L‘gg +c (zgg + %) Cos B) X —
b(yas —3) §+c (2284 3)sinf2
(awag + cz99 €08 B) X + byag § + 229 sin 5 Z
— (axgg +c (229 — %) COSB) X+
b(y29+%) y—C(ZQQ— %)Sinﬂi
— (azag + czog cos B) X — byag § —
CZ29 sinﬁi
(al‘29 +c (229 + %) COs [3) X —
b(yggf %) 5’+C(2’29+%)Sin52
(awsp + cz30 cos B) X + byso ¥ + cz30sin 5 2
- (aa:30 +c (z30 - %) cosﬂ) X+
b(yso+3) § —c(z30 — 3)sin B2
— (a0 + czzpcos B) X — byso y —
cz308in Bz

(axgo +c (230 + %) cos B) X —
b(yso—3) §+c(z30+3)sinfz

H XXIV

H XXIV

H XXV
H XXV

H XXV

H XXV

H XXVI
H XXVI

H XXVI

H XXVI

Ir I
Ir I

Ir I

Ir I

IrIT
IrII

Ir II

IrIT

Ir III
Ir III

Ir ITI

Ir III

Ir IV
Ir IV

Ir IV

Ir IV



B125
B126

Bi27

B128

Bi2g

Biso

B131

Bis2

Bisz =
Biss =

B135

Biss

Bis7

B138 =

Bisg

B140

Bi4a =

Bis2

Bias

Bi4s

Biss =

Bise

T31 a1 + Y31 a2 + 231 a3
1
—Z31a; + (y31 + 5) az —
1
(231 - 5) asg

—T31aA1 —Ys1a2 — 231343

T3rap — (3131 - %) az +
(231 +3) a3

T3z @1 + Y32 a2 + 232 a3

—T3za; + (y32 + %) as —
(232 — 1) a3

—x32a1 — Ysz2az — Z324a3

T3z a; — (y32 - %) az +
(232 + %) ag
T3z ay + Yszaz + 233 a3
—x3zar + (ys3 +5) az —
(233 —3) a3

—ZT33a1 —Y33az — 23343

rzzap — (y33 - %) az +
(233 + %) ag
T34a1 + Yza A2 + 234 A3
—Zz4ay + (y34 + %) az —
(23— 3) as

—T34A1 —Y34aA2 — 23433

T3gar — (y34 - %) az +
(234 + %) as

T35 a1 + Y35 a2 + 235 a3

—35a1 + (yss + 3) az —
(a5 - ) o

—¥35a1 — Y35az — 2354a3

T3sar — (y35 - %) az +
(235 + 3) as
T36 a1 + Y36 A2 + 236 A3
—T36a + (y36 + %) az —
(236 - %) asg

—T36 A1 — Y36 A2 — 236 A3

1
T3ear — <y36 - 5) az +
1
(236 + 5) ag
T37 a1 + Ysras + 237 as

—Zzrar + (y37 + %) ag —
(237 — 3) a3

(CL{E31 + cz31 coS ﬂ) X+ bygl y + cz31 sinﬁ Z
— (axgl +c (231 — %) cosﬂ) X+
b(ysi +3) §—c(z31 — 3)sinBz

— (ax31 +czg1cos8) X —bys1 § —
CZ31 sin 6 Z

(axgl +c (231 + %) cos [3) X —
b(ysi —3) §+c (231 +3)sinBz
(awse + cz32c08 8) X+ bysa § + cz3asin 5 Z
— (aa:32 +c (232 - %) cosﬁ) X+
b(ys2+3) §—c(z32— 3)sinfz

— (aw3y 4 cz3acos f) X — bysa § —
cz328in B2

(axgg +c (z32 + %) cos B) X —
b(ys2—3) §+c(zs2+3)sinpz
(azss + cz33cos f) X+ byss ¥ + cz33sin S 2
— (aws3 + c (233 — §) cos B) X +
b(yss+3) §—c(z33 — 3)sinBz

—(ax3z + cz33cos B) X — bysz § —
cz33sin B2

(CL.’IJ33 +c (233 + %) Cos 6) X —
b(yss —3) §+c(zs3+3)sinfz
(aw3q + cz34 €08 8) X+ bysa § + cz34sin 52
— (ax34 +c (234 — %) Cosﬂ) X+
b(ysa+3) §—c(z34— 3)sinpz

— (azsq + czggcosB) X —bysa § —
CZ34 sin B Z

(awss + ¢ (234 + 3) cos B) & —
b(y34— %) y+c(z'34+%)sinﬁi
(awss + cz35c08 B) X + byss § + cz35sin 5 Z
- (ax35 +c (235 - %) cosﬂ) X+
b(yss +3) §—c(z35 — 3)sinfBz
— (axss + czgscos B) X — byss § —
cz358in Bz
(al'35 +c (235 + %) cos ﬂ) X —
b(yss —3) §+c(z35+3)sinfBz
(awse + cz36 cos B) X + bysg § + cz3psin 5z
- (ax36 +c (z36 — %) cosﬁ) X+
b(yse +3) § —c(z36 — 3)sinfz

— (ax36 + cz36 cos B) X — byse § —
cz36sin B2

(aﬂ?g@ +c (236 + %) cos 6) X —
b(yse —3) §+c(z36+3)sinfBz
(aws7 + cz37cos B) X + bys7 ¥ + cz37sin B 2
— (a:z:37 +c (237 — %) cosﬂ) X+
bysr+3) §—c(z37r— 3)sinpz

Mg I
Mg I

Mg I

Mg I

Mg I
Mg I

Mg 11

Mg II

Mg I11
Mg 111

Mg III

Mg 111

Mg IV
Mg IV

Mg IV

Mg IV

MgV
Mg V

Mg V

MgV

Mg VI
Mg VI

Mg VI

Mg VI

Mg VII
Mg VII



Bisr = —T37 a1 — Y37 A2 — 237 A3 = — (ax37 + czgrcos B) X — bysr § — (4e) Mg VII
cz37sin B2
Biss = zyrar — (ys7 — 1) ag + = (awsr + ¢ (z37 + 5) cos B) X — (4e) Mg VII
(2374'%) as b(y37—%) y+0(237+%)8inﬂi
Bisg = Z3gai + Ysg as + z3s as = (awss + cz3scos B) X + byss ¥ + cz3ssin B Z (4e) Mg VIII
B150 = —T3gal + (y38 + %) as — = — (al‘gg +c (2’38 — %) (¢0)] ﬁ) X + (46) Mg VIII
(238 — 3) a3 byss+3) §—c(z3s— 3)sinpz
Bis: = —Z3g a1 — Y3z A2 — 238 A3 = — (axsg + cz3gcos f) X — bysg § — (4e) Mg VIII
cz338in Bz
Bis2 = zssar — (yss — 5) az + = (awss + ¢ (238 + 3) cos B) X — (4e) Mg VIII
(238 + 1) a3 b(yss —3) §+c(z3s+3)sinfz
Bisz = Tzg a1 + Y39 a2 + 239 a3 = (awsg + cz39cos B) X + byze ¥ + cz39 sin 3 2 (4e) Mg IX
Biss = —Tzgai + (y39 + %) as — = — (a(Egg +c (239 — %) cos 5) X+ (4e) Mg IX
(230 — 1) a3 b(yso+3) §—c(z39— 3)sinfz
Biss = —X39a1 — Y39 Az — 239 A3 = — (ax39 + cz39 cos B) X — bysg § — (4e) Mg IX
CZ39 sin ﬁ Z
Bise = z9ar — (ys0 — 1) as + = (awsg + c (230 + 3) cos B) % — (4e) Mg IX
(230 + 3) a3 b(yso—3) §+c(z39+3)sinpz
Bis7r = ZTa0 @1 + Yap A2 + 240 A3 = (awgo + czg0co8B) X+ bys ¥ + cza0sin Bz (4e) Mg X
Biss = —z40a1 + (yao + 5) az — = — (azq0 + c (240 — 3) cos B) X + (de) Mg X
(240 — 1) a3 b(yso+3) §—c(za0—3)sinfz
Biso = —T40 @1 — Y40 A2 — 240 A3 = — (azgo + cza0cos B) X — byso ¥ — (4e) Mg X
cz408in Bz
Biso = zgoar — (yao — 1) az + = (azao + ¢ (240 + 5) cos B) % — (4e) Mg X
(210 + 1) a3 b(yso—3) §+c(z0+3)sinfz
Bi61 = T41 @1 + Ya1 82 + 241 A3 =  (awg1 +czq1c088) X+ bys1 § + czq18in Bz (4e) Mg XI
Bie2 = —zg1a1 + (ya + 3) az — = — (aza1 + ¢ (241 — &) cos B) X+ (4e) Mg XI
(2’41—%) ag b(y41—|—%) y—c(zu—%)sinﬁi
Bz = —T41 @1 — Y41 Qg — 241 A3 = —(azg1 + cz41c0808) X —bysn §y — (4e) Mg XI
cz418in B2
Bigs = T41 Q1 — (y41 — %) as + = (ax41 +c (241 + %) CcoSs 6) X — (46) Mg XI
(241 + %) a3 b(yar —3) §+c(za1+1)sinpz
Bigs = T42 @1 + Ya2 A2 + 242 A3 = ((Z{E42 + Cz49 COS [3) X+ bysoy + czqo8in Sz (46‘) Mg XII
Biss = —zpar + (Yoo + 3) az — = — (aza2 + ¢ (242 — 1) cos B) x + (4e) Mg XII
(22— 1) a3 b(yso+3) §—c(z2— 3)sinpz
B167 = —T42 A1 — Y42 A2 — 242 A3 = — (CLLL'42 + CZ42 COS 6) X — by42 5’ — (46) Mg XII
CZ42 sin ﬁ Z
Bies = zy2a; — (Ya2 — ) ax + = (azas + ¢ (242 + 3) cos B) % — (4e) Mg XII
(2’42+%) ag b(y427%) y+c(242+%)sin[32
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