Bajgliyy Structure:
A19B44 t1252 122 _acde_2d10e-001

Cite this page as: H. Eckert, S. Divilov, A. Zettel, M. J. Mehl, D. Hicks, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 4. In preparation.

https://aflow.org/p/HB2V
https://aflow.org/p/A19B44_t1252_122_ac4de_2d10e-001

Prototype Baqjglisg

AFLOW prototype label A19B44 t1252_122_acde_2d10e-001
ICSD 249574

Pearson symbol t1252

Space group number 122

Space group symbol I42d

AFLOW prototype command  aflow --proto=A19B44_tI252_122_ac4e_2d10e-001

~Tparams=a, C/a7 22,X3, X4, T5,Y5, 25, L6, Y6, 26, L7, Y7, 27, L8, Y85 28, L9, Y9, 29, 10, Y10,
210,11, Y11, 211, L12, Y12, 212, L13, Y13, 213, L14, Y14, 214, L15, Y15, 215, 16, Y16, 216, L17, Y17, 217,
18, Y18, 218

Body-centered Tetragonal primitive vectors

ay
az

ag

1o 1 &1 1.5
—504X+ 50y + 5¢z
1 A 1 .~ 1 A
30X — 504y + 5¢CZ
1,41 & 1.5
50X+ 50y — 5CZ
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Basis vectors

Bs

Bs =
B, =
Bs =

Bio =
Bi1 =
B2 =
Bis =

By =
Bis =

B16 =

Bis =

B19 =

Bz =

B21 =

B22 =

B2z =

B24 =

Bxs =

Lattice
coordinates

0
3 1 1
Zal+zag+§ag
Zo2 a1 + 22 a2
—Z2Qa1 — 2242

(- a2 et

sat (s +g) aat (o3 +5) 2
Tar— (o= }) = (0= 3) o
~(ms =) ar b
(23— 1) as
(w3 +5) ar+3as+ (v3+ %) a
fart(zat+g) azt (zat+3) as
Zar— (o= ) ma— (o= )
—(ra—g)ar+gax -
(24— 1) as

(z4+§) ar+3ax+ (va+ 1) a3
(ys + z5) a1 + (x5 + 25) az +
(5 4+ y5) a3
—(ys — z5) a1 — (5 — 25) az —
(z5s +ys5) a3
— (w5 + 25) a1 + (Y5 — 25) a2 —
(935 - y5) ag
(v5 — 25) a1 — (Y5 + 25) az +
(5 — ys) a3
(ys — 25+ 3) a1 —
(T
(—x5+ys + 3) as

O L
(I5—Z5+i) as +
($5—y5+%) as

(<s+n+3) an +

(—ys+Z5+i) as —
(x5+y5—%) az
(9€5+Z5+%) a; +

(y5 + 25 + ) as +
(x5 +ys+3) as
(Y6 + 26) a1 + (w6 + 26) az +

(76 + ys) as

— (Y6 — 26) a1 — (6 — 26) Az —
(6 + ys) as

— (w6 + 26) a1 + (Y6 — 26) a2 —
(3«"6 - yﬁ) asg

Cartesian
coordinates

1 & 1\ A
an‘"C(ZQ"_Z)Z
angc—i—iay—i—%ci
—ar3%k+ 3ay + Lcz
4 8
1,2 1\ o1 3.5
fzaxfa(x375)y+§cz
1,3 1\ o1 3.5
Zax—l—a(xg,—i—i)y—i—gcz
ami—i—iay—i—%ci
—az X+ 3ay + Lez
4 8
1,2 1\ o1 3.5
fZaxfa(x4f§)y+§cz
1,3 1\ o1 3.5
Zax—l—a(m—i—i)y—i—gcz

axsX +aysy +czs52
—arsX —aysy + cz5 Z
ays X —arsy —cz52

—ays X +axrsy — cz5 Z

—am%tays +3) 5 ez 1)

axeX +ayey + cz 2

—argX —aygy + cz Z

aye X —argy —cze 2

Wyckoff
position

(4a)

(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)

(16e)

Atom
type
Bal
Bal
Ba II
Ba II
Ba II

Ba Il
Lil
Lil
Lil
Lil
Lill
Lill
Lill

Lill
Ba III

Ba IIT

Ba III

Ba III

Ba III

Ba III

Ba III

Ba III

Ba IV

Ba IV

Ba IV



Bas

Bar

Bas

B29

B30

Bs;

B32

B34

B35

Bsr

B38

Bsg

B40

B4

B42

B44

(z6 — 26) a1 — (y6 + 26) az +
(6 — y6) a3
(yo — 26+ 3) a1 —
(zo -+ 1) aa +
(—566 +ye + %) az

(y6+26+%) ag +
(566 + Y6 + %) as
(y7 + 27) a1 + (x7 + 27) az +
(7 +y7) a3
—(yr —2z7) a1 — (w7 — 27) ag —
(7 +y7) a3
— (w7 +27) a1 + (yr — 27) a2 —
(957 - y7) asg
(v7 — 2z7) a1 — (y7 + 27) az +
(5E7 - y7) as
3
(y7—27+1) a; —
(ar-+ 21— 1) 2o +
(—a7 +yr + 3) as

—(rt+az - at
(JU7—Z7+%) as +
(x7—y7+%) as

(car 2+ 2) ar +

(—yr+2r+1) a2 —
(x7+y7—%) as
($7+Z7+%) a; +

(yr + 20+ ) as +
(z7 +yr+3) as
(ys + z8) a1 + (ws + 28) az +
(g + ys) a3
—(ys — 2z8) a1 — (w3 — z8) az —
(8 +ys) a3
— (78 + 28) a1 + (ys — 2s) az —
(s —ys) a3
(rg — 2z8) a1 — (ys + 28) az +
(rg — ys) a3
3
(y8—28+4) a; —
($8+38_i) ag +
(-8 +ys + 3) as
—(ys+28— %) a1+
(o — 20+ 1) aa +
(338 —Yys+ %) az

—ayg X+ argy — cz6Z

—axgi—l—a(yg—i—%) y—c(z(;—

ax6§<—a(y6—%)y—c(26—

1
4

1) 2

,)2

fayﬁfcfa(xf;f%) y+c(26+i) Z

ayeX+a(ze+3) §+c(z+1)2

ax7X+ayr ¥y +czr 2

—ar7X —ayr;y + czr z

ayr X —axr7y —cz7Z

—ayrX+ax7y —czr z

—axyfi—l—a(gﬁ—i—%) 9—0(27—

ax7)“<—a(y7—%)y—c(z7—

)2

,)2

—ami—a(m—%)?—i—c(w—i—i)i

ay75<+a(x7+%) }A’+C(Z7+i) z

argX +aysy + czg Z

—argX —aysy + czs z

aysX —argy —czgZ

—ays X +axrgy — czg Z

—axgi—l—a(yg—i—%) y—c(28—

angcfa(

1)

(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

Ba IV

Ba IV

Ba IV

Ba IV

Ba IV

Ba 'V

BaV

Ba 'V

BaV

Ba 'V

Ba 'V

BaV

Ba 'V

Ba VI

Ba VI

Ba VI

Ba VI

Ba VI

Ba VI



Bys

B46

B48

Byo

Bso

B51

Bs2

B53

Bss

Bss

B56

B58

B59

B61

B62

Bes

(<ot 3) @+
(—ys+28+ 1) a2 —
(Is +Ys — %) as
(o4 25+ 3) o +
(y8+2’8+%) as +
(xg + ys + %) a
(yo + 2z9) a1 + (xg + 29) Az +
(w9 + o) a3
— (Yo — 2z9) a1 — (w9 — 29) Az —
(g +yo) a
— (w9 + 29) a1 + (Yo — 20) @z —
(339 - yg) ag
(w9 — 29) a1 — (yo + 29) @z +
(rg —yo) a
(yo— 20+ 3) a1 —
(l‘g—l—Zg—l) as +
(—wo+yo + 3) ag
— (yo + 20 — % a; +

($9—y9+%
(fx9+29+% a; +
(—yo+ 20+ 1) a2 —

(9€9+y9*%) az
(xg—l—zQ—i— )a1+
(y9+29+ )az+

(zo+yo+3) as
(y10 + 210) a1 + (z10 + 210) a2 +
(z10 + y10) a3
- (ylo - Zlo) a; —
(10 — z10) @2 — (10 + Y10) a3
— (z10 + #10) a1 +
(yw - 2’10) ag — (3310 - ylo) as
(x10 — 210) a1 — (Y10 + 210) a2 +
(11010 - y10) a;
(ylo —z10 + §) a; —
(1‘10 + 210 — l) az +
(—3310 + Y10 + )
(1/10 + 210 — %) a; +
(1710 — z10 + %) ag +

(l’10 — Y10+ %)
(—z10+ 210+ 3) a1 +
(—ylo + 210 + *) az —

($10 + Y10 — %)

(3710 + 210 + ) a; +
(ylo + 210 + ) ag +

(5510 + Y10 + l) as
2

(y11 + z11) a1 + (z11 + 211) a2 +
(11 +y11) a

—aysX—a(ws—3) §+c(s+1) 2

aygi—i—a(xg—i—%) y—i—c(Zg—i—i) Z

axgX +ayoy +czgZ
7&5095\(7(1y9y+0292
aYyoX —aroy —cz9Z
—ayoX +argy — cz9 Z

—angc—l—a(yg—i—%)y—c(z —i) Z

aacg)”c—a(y —%)y—c(Zg;—i) Z
—ayoX —a(xg—3) §+c(z0+7) 2

ayoX+a(ze+3) J+c(zo+1)2

arioX +ayi0y + czi02
—aripX —ayi0y + cz102

ayioX —aripy — cz102
—ayio X +azr0y — cz102

—azoX+a(yio+3)§—c(zi0—13) 2

axlofc—a(ylo—%) 5’—0(210_%) z

—aylofc—a(xlo—f) y—l—c(zlo—f— )

ayroX+a(zio+i)y+c(zio+3) 2

arn1 X +ayny +czi1 2

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)

Ba VI

Ba VI

Li III

Li IIT

Li III

Li III

Li IIT

Li III

Li IIT

Li IIT

Li IV

LiIV

Li IV

LiIV

LiIV

Li IV

LiIV

LiIV

Liv



Bey

B65

Bes

Ber

Bes

Beg

Bro

B2

Brs

Bry

Brs

Brs

B~z

Brs

Brg

BSO

B82

- (yll + 211 — %) a; +
) &

- (y12 + 212 — %) a; +
1
4

- (y11 - 211) a; —

(11 — 2z11) a2 — (x11 + y11) a3

—(z11+211) a1 +

(y11 - Z11) ag — (3611 —y11) a3

(11 — z11) a1 — (y11 + 211) az +

(11 —y11) @
(911 — 211+ §) -
(3011 + 211 — l) az +
(—xu +yu + )
($11—211+i ag +

(9511 — Y11+ %)
(*11711 + 211 + %) a; +
(*911 + 211 + i) ag —

(!1711 + Y11 — %) as
(3011 + 211+ ) a; +
(911 + 211 + ) az +

(z11+y11 +3) a3

(y12 + z12) a1 + (12 + z12) as +

(12 + y12) A

- (912 - 212) a; —

(x12 — z12) @2 — (12 + Y12) a3

— (z12 + #12) a1 +

(y12 - 212) as — (3312 - y12) a

(x12 — 2z12) a1 — (Y12 + 212) a2 +

(r12 — y12) a3
(y12—Z12+ ) a; —
(1‘12 + 212 — *) az +
(—3312 + Y12 + )

(3312 — 212+ 7) as+
(3312 — Y12+ 5)
(*112 + z12 + 4) a; +
(*2112 + 212 + 1) az —
($12 + Y12 — %)
(1‘12 + 212 + ) a; +
(912 + 212 + ) ag +
(£C12 + Y12 + %) a

(y13 + z13) a1 + (z13 + 213) az +

(x13 + y13) as

- (y13 - 213) a; —

(x13 — z13) a2 — (13 + ¥13) &

— (z13 + #13) a1 +

(y13 - 2’13) as — (5613 - y13) as

(x13 — z13) a1 — (y13 + 213) az +

(9013 - y13) a;

—azr11X+a (yu + %) v-

arnX—a(yn—3)y

—azipX+a(yp2+3) 9 —

—arlil )A( — ay11 y + CZ11 2

ay11 X —axrily —Cziz

—ayil X “+ axrq1 5’ — CZ11 Z

—aynfc—a(znff) y+c(211+ )

aynX+a(rn+3)y+e(zn+y) 2

ar12 X+ ay12y +cz122

—ar12X —ay12y +cz122

ayi2X —ar12y — 2122

7l1y12 )A( + ari2 y — CZ12 2

aripX —a (2 —5) § — (212 — §

*1121122*(1(%12**) Y+C(212+ )

ayr2X+a(ri2+3) §+c(zi2+3) 2

ari3X +ayi13y +cz13 2

—ar13X —ay13y +cz132

ay13X — ar13y — cz13%

—ay13X +ari3y — czi3 2

6(211 -1

—0(2’11—1

C<Z12 -1

(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)

(16e)

Liv

LiVv

Liv

LiVv

Liv

Liv

LiVv

Li VI

Li VI

Li VI

Li VI

Li VI

Li VI

Li VI

Li VI

Li VII

Li VII

Li VII

Li VII



Bss

B84

Bss

Bsr

Bss

B89

B91

B92

Bos

B94

B95

Bos

Bor

Bos

B99

BlOO =

(y13 —z13 + %) a; —
(1’13 + 213 — %) ag +
(*I13 + Y13 + %) ag
— (s +213—3) a1 +
(218 — 213+ ) a2 +
($13 — Y13+ 3) a3

2)

(—3?13 + 213 + %) a; +
1)
)

~— |

(—y13 +z13+ 1) az —
(5513 + Y13 — %

(1’13 + 213 + %) a; +

(y13 + 213 + i) ag +
(11713 + Y13 + %) as

as

(y14 + z14) a1 + (T14 + 214) A2 +

(14 + 114) a3

- (y14 - 214) a; —

(x14 — 214) @2 — (T14 + Y14) a3

— (214 + 214) a1 +

(y14 - 214) az — (5814 - y14) ag

(14 — 214) a1 — (Y14 + 214) A2 +

(14 — y14) a3
(y14 — Z14 + %) a; —
($14 + 214 — %) az +
(*$14 + Y14 + %) as

- (y14 + 214 — %) a; +
(1‘14 — 214 + i) az +
(!1014 — Y14 + %) as
(—$14 + 214 + i) a; +

(—y14 + z14 + i)

(3314 + Y14 — %
($14 + 214 + %) a; +
(y14 + 2Z14 + i) az +

(IE14 + Y14 + %) ag

(y15 + 2z15) a1 + (z15 + 215) as +

(z15 +y15) a3

- (915 - 215) a; —

(x15 — 215) a2 — (15 + Y15) a3

— (z15 + z15) a1 +

(y15 - 215) ag — (3315 —Yy15) a3

(r15 — z15) a1 — (Y15 + 215) Az +

(z15 — y15) a3
(yls — 215 + %) a; —
(9015 + 215 — i) ag +
(—5515 + Y15 + %) as

- (y15 + 215 — %) a; +
($15 — 215 + i) az +
(5515 — Y15 + %) as

arizX—a(yiz—3) §—c(z13 —

ar14 X+ ay1ay +cz14 2

—ar1aX —ay1ay +czia 2

aY14X — AT14yY — CZ14 Z

—ayuX+axr14y — cz14 2

—azysX+a(ya+3) §—c(za—

arisX —a(ys—3) §—c (214 —

aris X+ ayi5 ¥ + 2152

—azri5X —ayis ¥ +cz152

ayis X —axrisy — Cz15 %

—ay15 X+ axri15y — cz15 Z

—arisX+a(ys+3) §—c(z15 —

arisX—a(yis —5) § —c (215 —

4

1

4

—ax13i+a(y13+%) }A’*C(Zw*%) z

1)2

—ay1sX—a(r13—3) y+c(zzs+3) 2

ay13>2+a(x13+%) 5’+C(213+%) Z

1)2

) 2

—ayuX—a(ry—3) §+c(zat+5) 2

ay14§<+a(x14+%) 5’+C(214+%) Z

)2

4

1)2

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

Li VII

Li VII

Li VII

Li VII

Li VIII

Li VIII

Li VIII

Li VIII

Li VIII

Li VIII

Li VIII

Li VIII

Li IX

Li IX

Li IX

Li IX

Li IX

Li IX



B101

B102

Bios

B104

B105

Bios =

Bio~

Bios

B109

BllO

Bi11 =

B112

Biis

B114 =

B115

Biis

Bii7

B118

Bi1g =

(*11715 + 215 + %) a; +
(—y15 + 215 + i) az —
(11715 + Y15 — %) as
(215 + 215+ 3) a1 +
(y15 + 215 + 1) a2 +
(15 + 15+ 3) a
(Y16 + 216) a1 + (16 + 216) A2 +
(16 + y16) a3
—(y16 — 216) a1 —
(z16 — 216) a2 — (T16 + Y16) @
— (z16 + 216) a1 +
(Y16 — 216) A2 — (716 — Y16) a3
(z16 — 216) a1 — (Y16 + 216) a2 +
(z16 — Y16) @
(yw — Z16 + ) a; —
(1‘16 + 216 — *) az +
(—3316 + Y16 + )
- (y16 + 216 — %) a; +
(3316 — z16 + i) ag +
(z16 — y16 + 3) a3
( Z16 + 216 + i) a; +
( ylGJFZlﬁﬂL*) az —
(IE16 + Y16 — %) as
(216 + 216 +3) a1 +
(y16 + 216 + %) as +
(216 + v16 + 3) a3
(y17 + 2z17) a1 + (x17 + 217) az +
(T17 +y17) a3
—(y17 —217) a1 —
(17 — 217) @2 — (217 + Y17) @3
—(z17 + 217) a1 +
(Y17 — 217) a2 — (v17 — y17) a3
(z17 — 217) a1 — (y17 + 217) a2 +
(17 —y17) @
(y17 — 217+ 3) ay —
(1‘17 + 217 — l) ag +
(—z1ir +y7 + 3) a3
(y17 + z17 — %) a; +
(1717 — 217 + %) ag +

(1’17 — Y17+ %)
(-7 + 217+ 3) A+
(—y17 + 217 + *) az —

(5517 + Y17 — %)

(3717 + 217 + ) a; +
(917 + 217 + ) ag +

(5517 +yi7 + l) as
2

(y18 + z18) a1 + (T18 + 218) az +
(z18 +y18) @

—ayisX—a(z15— %) §+c(z5+§) 2

ayisX+a(rvis+35) §+c(zis+3) 2

ari6X + ayi6 ¥ + cz16 Z
—axr16X — ayie ¥ + c216 2
ayie X — arie ¥ — cz16 2
—ayieX +arigy — cz162

—azi6X+a(yis+3) ¥ —c(z26— ) 2

arisX—a(yie—3) §—c(z16 — ) 2

—ayik—a(vi6—3) y+c(ae+ 1) 2

ayieX+a(rie+3) §+c(zi6+3) 2

arvi7X+ay17y +cxr
—ari7X —ay17y + c217Z

ay17X —ar17y —cz17 2
—ay17X+ax17y — cz17 2

—azirX+ta(yir+3)§—c(zr— 1) 2

axnfc—a(yn—%) 5’—0(217_5 z

—ayirk—a(vir—3) y+c(ar+1i) 2

ayrrX+a(rir+3)y+c(zair+3) 2

arigsX + ay18 ¥ + czi18

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)
(16e)
(16e)
(16e)

(16e)

(16e)

(16e)

(16e)

(16e)

Li IX

Li IX

LiX

Li X

Li X

Li X

LiX

Li X

LiX

LiX

Li XI

Li XI

Li XI

Li XI

Li XI

Li XI

Li XI

Li XI

Li XII



B120 = — (ylS — 218) a; — = —arig )A( — ayig y + CzZ18 2 (166) Ll XII
(718 — 218) @z — (718 + Y18) a3

Bi21 = — (z18 + z18) a1 + = ay1s X — ar1gy — c218 % (16e) Li XII
(y18 - ZlS) ag — (3318 — Y18) a3
Bi22 = (r18—2z18) a1 — (y1s + 2z18) ae + = —ay1s X + ari1gy — cz182 (16e) Li XII
(Ils - y18) ag
Bi2s = (118 — 218 + %) a1 — = —arisk+a(yis+3) §—c(zs— 1) 2 (16e) Li XII

(3018 + 218 — i) az +
(_9318 + Y18 + %) as
Bi2g4 = — (s +218— 3) a1 + = arisX—a(yis—3)y—c(zs— %) 2 (16e) Li XII
(3718 — Z18 + i)
(5518 — Y18 + %) as
Biss = (—z18+ 218 + 3) a1 + =  —aysk—a(ris—3)g+c(aus+d)z (16¢) Li XII
(*yls + 218 + i)
(11718 + Y18 — %
Bi26 = (18 + 218+ 3) a1 + = apisX+a(ris+3)y+c(zns+1) 2 (16e) Li XII
(918 + z18 + i)
($18 + Y18 + %) as
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