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Y33, 233, L34, Y34, 234, T35, Y35, 235, L36, Y36, 236, L37, Y37, 237, L38, Y38, 238, L39, Y39, 239, L40, Y40,
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T70, Y70, 270, T71, Y715 271, 72,5 Y72, 2725 L73, Y73, 273, L1745 Y745 274, L75, Y75, 2755 L76, Y765 276, L775
Y77, 277, X178, Y78, 278

Other compounds with this structure
PbgT@COngOM

e This is a derivative of the dugganite/langasite structure.

Simple Monoclinic primitive vectors

a; = aX
az = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Y1 az = by1 § (1a) Pb 1
B, = Y2 A = bys ¥ (1a) Pb1I
B; = Y3 as = bys ¥ (1la) Pb III
By = Ya Az = bys ¥ (1a) Tel
B = Ys a2 = bys ¥ (1a) Te II
B = Y6 Az = bye ¥ (1a) Te ITT
B, = Y7 as + %ag = %ccosﬁ)‘c—l—bgﬁy—l— %csinﬂi (1b) Pb IV
Bs = g ag + %ag = %ccosﬁi—l—bygy—l— %csinﬁi (1b) PbV
By = Yoas + 3 ag = sccos BR+byg ¥ + scsin B2 (1b) Pb VI
Bio = Y10 a2 + %ag = %ccosﬂi+by10y+ %csinﬁi (1b) Te IV
B, = yi1as + 5 as = 1ccosBR+ by ¥ + 3csin B2 (1b) Te V
B2 = yi2as + 3 ag = fccos BR+by12 ¥ + 3csin B2 (1b) Te VI
Biz = fa; +ysan = 30X +byi3 ¥ (1c) Col
By = sa1+yaay = 34X+ by y (1c) Co II
Bis = 3 a1+ yisa = 34X +byisy (1c) Co III
Big = fa;+ygas + 5 ag 2(a+ccosB) X+ byigy + scsinfz (1d) Co IV
By = tar+yirax+ 1a; t(a+ccosB) R+byiry + tesin B2 (1d) CoV
Bis = la;+yisas + 1 ag 1(a+ccosB) XR+byisy + 2csinBz (1d) Co VI
Big = T19 a1 + Y19 a2 + 219 a3 = (az19 + cz19cosfB) X+ by19y + cz19sin Bz (2e) Co VII
B2 = —ZT19 a1 + Y19 a2 — Z19 a3 = —(az19 + cz19cos B) X+ by19 § — (2e) Co VII

CZ19 sin 6 Z
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Bsg
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Bss
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Byo

B41
B42

Bys
Bas

Bys
Bus

Byr
Bys

Byo
Bso

To0 a1 + Y20 a2 + 220 A3

—Tgp a1 + Y202 — 220 a3

ZTo1 @1 + Y21 a2 + 221 a3

—T21 a1 + Y21 A2 — 221 A3

ZTog a1 + Y22 a2 + 292 a3

—Z22 @1 + Y222 — 222a3

Toz a1 + Yoz a2 + 223 a3

—Z23 @1 + Y23 a2 — 223 a3

To4 a1 + Y24 A2 + 224 A3

—Toq a1 + Y2422 — 22483

ZTos A1 + Ya5 A2 + 295 A3

—X25a1 + Yo5 a3 — 295 A3

To6 a1 + Y26 A2 + 226 A3

—Z26 @1 + Y26 A2 — 226 A3

To7 a1 + Yor a2 + 227 a3

—To7ar + Yo7 A2 — 227 a3

Tog A1 + Yog A2 + 298 A3

—Tog a1 + Yog A2 — 228 A3

ZTog &1 + Y29 A2 + 229 A3

—Z29 @1 + Y29 A2 — 229 A3

T3p a1 + Y30 A2 + 230 A3

—Z3p a1 + Ysp a2 — 230 A3

T31 a1 + Y31 a2 + 231 a3

—T31ai + Y31 a2 — 23143

T3z a1 + Y3z a2 + 232 a3

—Z32@1 + Y32 a2 — 232 a3

T3z a1 + Y3z Az + 233 a3

—Z33a; + Yszaz — 233 as

T34 a1 + Y342 + 23423

—T3q4a1 + Y342 — 23483

(CL{EQO + cz90 COS ﬂ) X+ by20 y + czo9 sin B Z

— (azag + czogcos B) X + byap § —
czo0Sin Bz

(awo1 + 291 €08 B) X + by21 § + 221 sin 52

— (azo1 4 czo1c08B) X+ byo1 § —
cz918in B2

(amas + cz92 €08 B) X + by2o § + czoosin 5 Z

— (a4 czoacos B) X + byoo § —
Cz928in B Z

(awaz + cz23 €08 B) X + byas § + czo3sin 52

— (azag + czogcos B) X + byas § —
CzZ23 sin 6 Z

(awoq + c294 €08 B) X + by24 § + cz248in 52

— (CL.’E24 + CZ24 COS 6) )A{ —+ by24 y —
czo48in Bz

(awes + czo5c08 B) X + byas § + czo5sin S Z

— (azas + czo5 cos B) X + byos § —
czo58in B Z

(amag + cz96 €08 B) X + by § + czo6sin 5 Z

— (aza6 + czog cos B) X + byas § —
CZ26 sin ﬁ Z

(awar + czo7 €08 B) X + byar § + czo7sin 5 2

— (azo7 + czorcos B) X + byar §y —
czo7sin B2

(awog + c298 o8 B) X + bysg ¥ + czog sin B2

— (ax9s + czog cos B) X + byag § —
czogsin Bz

(amag + cz29 €os B) X + byag § + czo9sin 5 Z

— (ax29 + cza9 cos B) X + byag § —
CZ29 sin 6 Z

(axsp + cz30 cos B) X + byso ¥ + cz30sin 5 2

— (ax30 + cz3pcos B) X+ byzo ¥ —
CZ30 sin 6 Z

(awsy + cz31co8 8) X+ bys1 § + cz31 8in 52

— (axs; 4 cz31cos ) X+ bys1 § —
cz318in B2

(awse + cz32c08 B) X+ bysa § + cz3asin S Z

— (ax3s + czzacos B) X + byse § —
cz328in Bz

(awss + cz33co8 B) X + byss § + cz33sin 5 2

— (azss + czgzcos B) X + byss § —
CZ33 sin 6 Z

(awsq + cz34 €08 8) X+ bysa § + cz34sin 52

— (ax34 + cz3gcos ) X+ byss § —
cz348in B2
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Bro

Br;
B2

Brs
Bry

Brs

B~z
Brs

BSO

T35 a1 + Y35 A2 + 235 A3

—Z3s a1 + Y35 a2 — 235 A3

T3e a1 + Y3 A2 + 236 A3

—Z3e a1 + Y36 A2 — 236 A3

Tgray + Yysraz + 237 as

—Z37a; + Ysraz — 237 as

T3g a1 + Ys3g Az + 238 A3

—Z3g a1 + Ysg Az — 238 A3

39 a1 + Y39 A2 + 239 A3

—Zzg a1 + Ysgaz — 239 A3

T40 @1 + Y40 A2 + 240 A3

—X40 a1 + Y40 a2 — 240 A3

T41 a1 + Y4122 + 241 A3

—Z41@1 + Y4122 — 241 A3

T2 @1 + Yq2 22 + 242 A3

—T42a1 + Yq2 2 — 242 a3

T43@1 + Ya3 a2 + 243 A3

—T43a1 + Y43 22 — 243 A3

Tq4@1 + Yaq A2 + 244 A3

—Z44@1 + Y4422 — 244 A3

T45a1 + Y45 A2 + 245 A3

—Z45a1 + Y45 A2 — 245 A3

T46 A1 + Y46 A2 + 246 A3

—Ty46 A1 + Yi6 A2 — 246 A3

Tq7 A1 + Y7 A2 + 24723

—X47a1 + Ya7 A2 — 247 A3

T4g a1 + Y48 A2 + 248 A3

—Z48 @1 + Y48 A2 — 248 A3

T49 a1 + Ya9 A2 + 249 A3

—T4g9a1 + Yq9 A2 — 249 A3

(CL{E35 + cz35 COS ﬂ) X+ by35 y + cz35 sin B Z

—(ax3s + cz35co8 B) X+ byss § —
cz358in Bz

(awse + cz36 o8 B) X + bysg ¥ + cz36 sin 5 2

— (az3s + czzg cos B) X + byse ¥ —
cz368in Bz

(axs7 + cz37cos B) X+ bys7 ¥ + czarsin S Z

— (axg7 + czgrcos B) X + bysr § —
cz37sin Bz

(awsg + cz3g cos B) X + byss ¥ + cz3gsin 5 2

— (azss + czggcos B) X + byss ¥ —
CzZ38 sin 6 Z

(awzg + cz39 o8 B) X + bysg ¥ + cz39 sin 5 2

— (az39 + cz39cos B) X+ byso § —
cz398in B2

(axgo + cz40c08 B) X+ byso § + czaosin Sz

—(azg0 + czg0c08B) X+ byso y —
cz408in Bz

(awq1 + cz41c088) X+ bys1 § + cz418in 52

—(azg1 + czq41c088) X+ by §y —
CZ41 sin ﬁ Z

(ago + cz42c08 B) X+ byso § + cz428in 5 2

—(az42 + cz49c08B) X+ byse § —
cz428in Bz

(awys + cz43 €08 B) X + byss § + cz43sin B2

— (ax43 + cza3cos B) X + byas § —
cz438in B2

(agq + cz44c08 B8) X+ bysa § + czaasin 5 Z

—(ax4q4 + czgqcos B) X+ bysa § —
CZ44 sin 6 Z

(ags + cz45c08 8) X+ byss § + cz45sin 5

— (a5 + cz45c08B) X+ byss § —
CZ45 sin 6 Z

(awge + c246 €08 B) X + byss ¥ + cz46sin 5 2

— (ax46 —+ Cz46 COS 6) )A{ —+ by46 y —
cza68in B2

(axg7 + cz47c08 B) X+ bys7 § + cza7sin S Z

—(axg7 + czq47co8 B) X+ bysr § —
czq7sin B2

(awsg + cz48 €08 B) X + byss § + czagsin 5 Z

— (az4s + cz4gcos B) X + bysg § —
CZ48 sin 6 Z

(awag + cz49 08 B) X + byso § + cz49 sin 5 2

— (az49 + cz49c08 B) X+ byso y —
cz498in B2
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Bio~r

Ts0 A1 + Y50 A2 + 250 A3

—Zs0@1 + Ysp A2 — 250 A3

Ts1 @1 + Ys1 a2 + 251 a3

—Zs1@1 + Ys1a2 — 2513

Tsz @1 + Ys2 A2 + 252 a3

—Zs2@1 + Ys2 A2 — 252 a3

Tsz a1 + Yszaz + 253 a3

—Zs3@1 + Ys3 A2 — 253 A3

Ts54a1 + Y54 Q2 + 254 A3

—Ts4 1 + Ys4 A2 — 254 A3

Tss @1 + Ys5 a2 + 255 A3

—Zss@1 + Ys5 a2 — 255 A3

Ts6 A1 + Ys6 A2 + 256 A3

—Zs6 @1 + Ys6 A2 — 256 A3

Ts7 a1 + Ys7 Az + 257 A3

—Zs7a1 + Ysv a2 — 257 a3

Tsg A1 + Ysg A2 + 258 A3

—Zsg @1 + Ysg A2 — 258 A3

Tsg A1 + Y59 A2 + 259 A3

—Zsg @1 + Ys9 A2 — 259 A3

Zeo a1 + Yoo A2 + 260 A3

—Zeo @1 + Ye0 A2 — Z60 A3

ZTe1 @1 + Ye1 A2 + 261 A3

—Z¢1 @1 + Ys1 A2 — 261 A3

ZTez A1 + Ye2 A2 + 262 A3

—Ze2 @1 + Y2 A2 — 262 A3

ZTez a1 + Ye3 A2 + 263 A3

(CL.TE50 + cz50 COS ﬂ) X+ by50 y + cz50 sin B Z

—(axs0 + czs0cos B) X+ byso § —
czs0sin Bz

(aws1 + cz51 €08 8) X+ bys1 ¥ + cz51 8in 82

—(azs1 4+ cz51c088) X+ bys1 § —
cz518in Bz

(axse + cz52c08 B) X+ bysa § + cz5osin 5 2

— (a$52 -+ Ccz59 COS 6) X+ by52 5’ —
cz528in Bz

(azxss + cz53 €08 B) X + byss § + czs3sin 5 2

— (ax53 + czs3co8 B) X+ byss § —
CZ53 sin ﬁ Z

(CLZC54 + cz54 COS ﬂ) X+ by54 y + Ccz54 sin ﬂ Z

— (axsy + czsacos ) X+ bysa § —
cz548in B2z

(awss + cz55 cos B) X + byss § + cz55 sin 5 2

— (ax55 + CZzg5 COS 6) )A( —+ by55 y —
czs58in B2

(axse + cz56 cos B) X + byse § + czs6sin 5

— (azse + cz56 cos B) X + byse ¥ —
cz56Sin Bz

(axs7 + cz57c08 B) X+ bys7 § + cz57sin 5

— (ax57 + czsrcos B) X+ bys7 § —
CZy7 sin ﬁ Z

(CLSC58 + cz5g COS ﬂ) X+ by58 y + cz58 sin ﬂ Z

— (azss + czsgcos B) X + byss § —
CZ58 sin 6 Z

(axsg + cz59 o8 B) X + bys9 § + cz59 sin 5 2

— (azs9 + czs9 cos B) X+ byso § —
czs598in B2

(azxeo + cz60 o8 B) X + byeo ¥ + 260 sin 5 2

— (azeo + cze0 cos B) X+ byso § —
czgosin Bz

(axe1 + cze1 €08 B) X+ bye1 § + czp1sin 5 2

— (CLI61 —+ Czg1 COS 6) )A( —+ by61 y —
czg1sin Bz

(aze2 + cze2c08 B) X + byea § + czp2sin 5 Z

— (a$62 + Cczgo COS 6) X+ by62 S’ —
czgoSin Bz

(azxes + cze3 cos B) X + byes § + czp3sin 5
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Bios

B109

Biio

B111

B112 =

Biis

B114 =

B123

Bi24

B125 -

B126

Bi27 =
Bi2s =

B129 -

Biso

B131 -
B132 =

Bi3s =
Bi3s =

—Ze3 A1 + Ye3 A2 — 263 A3

Te4 A1 + Yoq A2 + 264 A3

—Ze4 Q1 + Ypa A2 — 264 A3

Tgs a1 + Y65 A2 + 265 A3

—Ze5 a1 + Ye5 A2 — 265 A3

Tee A1 1 Y66 A2 + 266 A3

—Ze6 A1 + Yo6 A2 — 266 A3

ZTer a1 + Yo7 A2 + Zg7 A3

—Ze7 a1 + Yo7 A2 — Zg7 A3

Teg A1 + Y8 A2 1 268 A3

—Zeg A1 + Yes A2 — 268 A3

Teg A1 + Y69 A2 + 269 A3

—Zeg9 A1 + Ypo A2 — 269 A3

ZTro a1 + Yro a2 + 270 A3

—Zroa1 + Yro a2 — 270 A3

Tria1 +yr1az + 271 a3

—Z71a1 + Yr1a2 — 271 a3

Tre a1 + Yr2 a2 + 272 a3

—Zr2@1 + Yr2 A2 — 272 a3

Trzay + Yrz3as + 273 as

—Zrza; + Yrzaz — 273 as

Trady + Yrqa A2 + 274 A3

—Zr4@1 + Yrga A2 — 274 A3

Trsar + Yrsaz + zysas

—Z7s@1 + Y75 A2 — 275 A3

T7 A1 + Y76 A2 + 276 A3

—Zre @1 + Y76 A2 — 276 A3

Trray + Yrraz + 277 ag

—Zrray + Yrraz — 27 asg

Trgal + Yrg a2 + 27g ag

— (ax63 + Czg3 COS 5) )A( —+ by63 y —
czg3sin Bz

(awes + czeaco8 B) X+ bya § + czpasin Sz

— (axgq + czgacos B) X+ bys ¥ —
czgaSin Bz

(azxes + cze5 €08 B) X + byes § + czp5 sin 5 Z

— (azgs + czg5 cos B) X + byes § —
CZg5 sin 6 Z

(CLZC(;G —+ Czgg COS [3) X+ bygs ¥ + cze6 sin B Z

— (azes + cz66 cos B) X+ byss § —
czgsin Bz

(axer + cze7cos B) X+ byer § + cze7sin Sz

— (azgr + czgrcos B) X + bygr § —
czg7Sin Bz

(awes + czeg cos B) X + byes § + czps sin 5 Z

— (axes + czgg cos B) X + byss § —
CZg8 sin 6 Z

(CL{EGQ + czgg COS ﬂ) X+ by69 y + Cczg9 sin B Z

— (azey + cz69 cos B) X+ byso § —
czgoSin Bz

(ax7o + cz70 cos B) X + byro § + czro sin B 2

— (az70 4+ cz7ocos B) X+ byr0 y —
czrosin Bz

(ax71 + cz71co88) X+ by § + czrisin 5z

—(ax71 4+ czricosB) X+ by § —
czr1sin Bz

(ax7o + cz7aco8 B) X+ byra § + czrasin 5 2

— (az72 + czracos B) X+ byr2 § —
CZ72 sin 6 Z

(aw7s + czr3 cos B) X + byrs § + czr3 sin B 2

—(ax73 + czrzcos B) X+ byrz § —
czr3sin Bz

(am74 + cz74c08 B) X+ by7a § + czrasin S Z

— (ax7s + czracos B) X+ by § —
czraSin Bz

(ax7s + cz75c08 8) X+ byrs § + czr5sin 5 2

— (ax75 + czrscos B) X+ byrs § —
CZ7s sin ﬁ Z

(CLZE76 + cz7g COS ﬁ) X+ by76 y + cz7g sin B Z

— (ax76 + czr6 cos B) X+ byre § —
czrgsin B2

(ax77 + czrrcos B) X+ byrr § + czrrsin B2

—(az77 4 czrrcos B) X+ byrr § —
czrrsin Bz

(ax7g + cz7g cos B) X + byrs § + czrgsin S
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0O XL
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Pb VII
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Pb X

Pb XI
Pb XI

Pb XII



Biss = —Zrgay + Yrgaz — 27z A3 = — (ax7g + czrg cos ) X+ byz § — (2e) Pb XII
czrgsin Bz
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