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Prototype ST1

AFLOW prototype label
ICSD

Pearson symbol

Space group number
Space group symbol

AFLOW prototype command

AB_tP64.92_2a3b_4b-001
78162

tP64

92

P4,2,2

aflow --proto=AB_tP64_92_2a3b_4b-001

—-params=a,c/a,ml, X2,x3,Y3,23,L4,Y4, 24,T5,Ys5,25,L6,Y6, 26, L7, Y7, 27, L8, Y8, 28, L9,

Y9, Z9

e TIS occurs naturally in three forms (Villars, 2018):

— The ground state is tetragonal in the T1Se (B37) structure which (Villars, 2018) calls “Tet-I” and (Kishida, 1994)

calls “Type 1.”

— An intermediate tetragonal structure, which (Villars, 2018) calls “Tetragonal II,” and (Kashida, 1994) calls Type

III. (this structure)

— A high temperature monoclinic structure, called “Mon” by (Villars, 2018) and “Type II” by (Kishida, 1994).
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Simple Tetragonal primitive vectors

-~ L—a3
a; = ax =2
a; = ay
ag = CZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + 1 a = ax1X+ar1y (4a) S1I
B, = —x1a] — T Qs + %ag = —ar X —ar1y + 162 (4a) S1I
B; = (xl—l)al—&—(xl—&—%)ag—&— = ($1—*)X+a($1+ )y—l—i (43) SI
1
193
B, = (ler%) ( 77) a2+%a3 = (x1+ ) a(sclff)er 2c7 (4a) S1I
B; = Toay + Toa = are X +ars y (4a) S1I
Bg = —ZXoa] — ITgag + % as = —areX —arsy + lci (4a) S1II
B = (1‘2—*) a1+(a:2+%) as + = G(JCQ—*)X—FCL(IQ—F )}A’—F%ci (4a) S1II
1 a3
Bsg = ((E2+%) al—(xg—%) ag—&—%a;; = a(xg—&—%) (xg—f)y—i— 2c7z (4a) S1II
By = T3a; +y3zas + 23 as = arsX +aysy +cz3z (8b) S III
B10 = —ZTr3zalp —Ysa + (23 + %) as = —axrs X — ays 5’ +c (2’3 + %) Z (8b) S III
Bii = —(ys—3a+(zs+3)a+ = —a(ys—3) fta(zs+3)y+c(zs+13)2 (8b) S IIT
(2’3 + i) as
B, = (ys+ %) a1 — (23— 3) ax + = a(ys+3)&k—a(zs—3)9+c(es+2)2 (8b) S IIT
2+ ) g
Bis = — (xg — %) a; + (yg + %) a,— = ( T3 — f) X+a (yg + ) y—c (23 — i) Z (8b) S III
(23— 1) as
B14 = (J}3+%)317(y37%)327 = (I3+ ) a(y 7%)5’76(2 7%)2 (Sb) SIII
(s —7) a3
Bis = ysai +xzag — zzag = aysX +axr3y — c232 (8b) S 1
B16 = —Ysa; —Trsaz — (Zg — %) as = —aygfc — a.’IJ3S’ —C (23 — %) Z (Sb) S III
By = Tga] +Ygaz + 24a3 = arsX + aysy +cza 2 (8b) SIV
Bis = —zqa; —ysas+ (24 + 1) ag = —azsX—ays§+c(za+3) 2 (8b) SIV
By = —(u—3)a+(@+3)a+ = —a(lpu—3) fta(za+3)y+c(au+i)2 (8b) SIV
(s1+ 1) 2
By = (y4+%)a1—(m4—%)a2+ = a(y4+%)i—a(x4—f)y+c(24+ ) (8b) SIV
(1 ) 20
le = — (1‘4 — %) a; + (y4 + %) ag — = <I4 — *) X+a (y4 + ) y*C (Z4 — %) Z (Sb) SIV
(24— 1) 23
By = (x4+%)a1—(y4—%)a2— = a(m—i—%))‘(—a(y4—%)§f—c(z4—%)2 (8b) SIV
(1 - 3) 2
By = ysai + xTga — 24 ag = aysX +aryy —cz4 2 (8b) SIV
Boy = —ysa; — Tgap — (z4 — %) as = —ays X —arsy —c (24 — %) 2 (8b) SIV
Bos = Tsaj + ysas + 25 as = arsX+aysy + cz52 (8b) SV



B26 = —Tsa; —Ysas + (Z5+%) as = 7a175)27ay5$’+0(25+%) z (Sb) SV

By = —(s—3)ar+(ss+3)ast+ = —a(ys—35)Xta(es+3)9+c(s+i)2 (8b) SV
(5 ) a

Bas = (ys +3) a1 — (x5 — 3) a2 + = a(ys+3)K—a(ws—3)9+c(s+3)2 (8b) SV
(254 ) 29

B = ~(o-Hart(tha- = -} fralst}) soels-Da G SV
(25— 1) 2

Bao — (4B a-(n-dam- - alstdx-a@n-i-c(a-a 6y SV
(25— 1) as

B3, = Ysaj + Tr5as — 25 as = ays X + axsy — cz5 2 (8b) SV

B32 = —Ysay — ITsaz — (25 — %) as = —ay55< — Cm'}5y —C (2’5 — %) Z (8b) SV

B33 = Teal + Ye A2 + zg a3 = ale X+ alYe y + czg Z (Sb) TI1

B3y, = —xga; — ygas + (26 + %) as = —axrgX —aysy + ¢ (26 + %) Z (8b) T11

B3y = — (y6 — %) ai; + (x6 + %) as + = (y6 — 7) X+a (acg + ) y+c (26 + i) Z (8b) TI1
(26 + 1) as

Bss = (y6+%)a1—(x6—%)a2+ = a(ye+yz)X—a(zs—3)y+c(z+32)2 (8b) Tl 1
(2 +3) a

B37 = 7(1‘67%) a1+ (%Jr%) as — = (LE67 *) X+CL (y6+ ) y—c (2,’67 i) 2 (Sb) TlI
(26— 1) as

Bss = (xﬁ—&—%)al—(yg—%)ag— = a(x(;—i—%)i—a(yg—%)y—c(z(;—%)i (8b) T11
(25— ) 2

B3y = Yo A1 + Tg A2 — 26 A3 = aye X + arg § — cz6 7 (8b) Tl 1

B40 = —Ye A1 — TgaAz — (26 — %) as = —ayﬁfc - axgy —C (2’6 — %) Z (8b) TI1

B4, = r7ay + yras + 27 ag = ar7X+ay;: ¥ +cz7 (8b) Tl 11

By = —xra; —yras + (27 + %) as = —ar7X —ay;y+c¢ (27 + %) Z (8b) TI 11

By = — (y7 — %) a; + (.137 + %) as + = (y7 — *) X+a (.1‘7 + ) y+c (27 + i) Z (8b) T1 11
(27 + ) a3

B44 = (y7+%)a1—(:177—%)a2+ = a(y7+%)§(fa(x7ff)y+c(27+3)2 (Sb) T1 11
(27 + 1) a3

Bss = —(zr—3)ar+(yr+3)a— = —a(zr—3) kt+a(yr+3)y—c(zr—13)2 (8b) TI1I
(27— 1) 2

B = (x7+%)a1—(y7—%)a2— = a(:w—l—%)i—a(y7—%)§f—c(z7—%)i (8b) T1 11
(27 — 1) a3

By = yray + xr7as — z7ag = ayr X +ax7y —cz7Z (8b) Tl 11

Bis = —yra; — Tr7ag — (27 — %) as = —ayrX—ar7y —c (,27 — %) Z (8b) TI1 11

By = Tgay + ysas + zgas = argX + aysy + czz Z (8b) TI 111

Bso = —Trga; —Yysgas + (Zg + %) as = —argX —aysy +c (Zg + %) Z (8b) T1 111

B51 = — (’yg — %) a; + (,Ig + %) as + = (yS — *) x—|—a (Ig + ) }7—|—c (Zg + %) Z (8b) T1 111
(2 + 1) a3

B52 = (yg + %) a; — ((Eg — %) az + = (yg + ) —a (.’Eg — *) y +c (28 + ) (8b) T1 IIT
(2 + 1) a3

Bss = — (:I:g — %) a; + (yg + ) as — = (xg — 7) X+a (yg + ) (Zg — i) Z (8b) T1 11T
(28— 1) a3

Bsys = (xg—&—%) (y %) as — = Cl(.]?g—F%) &—a(yg— %) y—c(zg — %) Z (8b) T1 III
(Zs - 1) as



T1 II1
T1 II1

Bss = Ygai + Tgag — 2gas = ays X +axrsy —czgZ

Bss =  —ysai—asar—(m—3)ay = —aysX —avsy —c(x ;) 2

(8b)
(8b)
Bsr = Tgay + Yo as + 2o ag = argX + ayey + cz9 Z (8b) TIIV
(8b)
(8b)

Bss = —zga; —ygas + (20 + 1) ag = —azgX —aye§ +c (20 + 3) 2 8b TIIV

Bso = —(yo—3)ar+(vo+3)as+ = —a(y—3)Xta(ro+3)I+c(z0+7)2 8b TV
(20 +3) as

Beo = (yo+3) a1 — (xo — 3) a2 + = a(ytz)X—a(re—3)y+c(a+i)z (8b) TV
(ot ) 2

Bei = —(w—3)ait(pts)a— = -—alze—3)Xta(y+3)y—c(z—7)2 (8b) TV
(20— 1) 20

B = (otdm-(o-Da- = alrdxoam-Hyocls-Dz @) TV
(0 3) 2

Bes = Yo ai + Tgay — 2 as = ayo X + azy§ — czo 2 (8b) TV

Bgs = —Ygay —Tgag — (2'9 - %) as = —aygX —axgy —c (29 - %) Z (Sb) 111V
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