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Prototype AIB14Mg

AFLOW prototype label AB14C2_0168_74_a_3i2j_h-001

ICSD 30728

Pearson symbol 0l68

Space group number 74

Space group symbol Imma

AFLOW prototype command aflow --proto=AB14C2_oI68_74_a_3i2j_h-001
—Tparams=a, b/a7 C/Cl, Y2,22,X3,23,T4,24,%5,25,X6,Y6, 26, L7, Y7, 27

Other compounds with this structure
EI’AIB14, LuA1B14, THlAlBl47 YbA1B14

e The Al (4a) sites are only occupied 74.8% of the time, and the Mg (8h) sites is only occupied 39.0% of the time, so the
the actual COI’IlpOSitiOH of this sample is Mg0.780A10_748B14.

e The atoms on the Mg (8h) site form pairs separated by 0.4A, much too close to be physical, so at most only one site in
each pair can be occupied. Alternatively, if we set x5 = 0 then the pairs merge to become a (4e) site, with occupation
0.78. This structure may be more convenient for electronic structure calculations.


https://aflow.org/p/U35P
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e (Higashi, 1983) give the structure in the I'mam setting of space group #74. We used FINDSYM and AFLOW to
transform this to the standard I'mma setting.

Body-centered Orthorhombic primitive vectors

a; = —%af(—i— %bA + %ci
az = %a)“c — %by + %ci
ag = saX+1by—icz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, 0 = 0 (4a) Al'T
B, sa+sag = 309 (4a) All
Bs (y2 + 22) a1 + zo a2 + Y2 a3 = by2 § + cz2 Z (8h) Mg I
B4 (—y2+22+3) a1 + 2082 — = “b(y2—3) §+cnz (8h) Mg I
(v2 - 3) as
Bs (y2722+%) a; — 2989 + = b(y2+%)§170222 (8h) Mg I
(yz + %) ag
Be —(y2 +22) a1 — 2082 —yoaz3 = —by2 ¥ — cz2 2 (8h) Mgl
B~ (z;»,—l—i) a; + (x3 + z3) ag + = ax3>‘<+iby+cz32 (81) BI
(w3 + ) as
Bs (23 + %) a; — (x3 — 2z3) ag — = —axr3X + iby + cz3 Z (81) BI
(w3 — 1) a3
By — (zd — %) a; — (r3 + 23) as — = —ar3X + %by —C232 (8i) BI
(3 — 1) a3
Bio —(z3 - %) a;+ (x3—2z3) ap+ = angc—l—%by—czgi (8i) BI
(z3+3) ag
B1: (z4+31) a1+ (x4 + 24) a2 + = araX+ 1by +ca2 (8i) BII
(2 +7) a3
Bis (a4 1) a1 — (24 — 24) a2 — = —azy X+ b9 + ez (81) BII
(w4 — 3) a3
Bis — (24 — %) a; — (z4+24) a2 — = —ara X+ %by —C24 2 (81) B1I
(w4 — 3) a3
Bi4 —(za—3) a1+ (x4 —24) a2+ = araX+3by —ca2 (81) BII
(wa+3) as
Bis (25 + 1) ar + (x5 + 25) a» + = ars X+ 1by +ca52 (8) B III
(w5 + 1) as
Bis (25 + i) a; — (x5 — z5) ag — = —axs X + iby + cz5 2 (8i) B III
(w5 — 3) as
Bir — (z5 — %) a; — (x5 +25) aa — = —axs X + %by —cz5 7 (81) B III

(w5 — 1)
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*(2’5*%) a; + (x5 — 25) az +
(SC5 + %) as
(Y6 + 26) a1 + (w6 + 26) az +
(6 + y6) a3
(—ys + z6 + %) a; —

(w6 — 26) a2 — (336 +Ys — %) ag
(1/6 — 26 + %) a; —(v6 + 26) a2+
(7566 + ye + %) as
— (Y6 + 26) a1 + (26 — 26) a2 +
(336 - ya) ag
— (Y6 + 26) a1 — (6 + 26) az —
(76 +y6) a3
(y6—26+%) a; +
(26 — 26) a2 + (w6 + v + 3) a3
(—yo + 26+ 3) a1 +
(z6 + 26) a2 + (w6 — Y6 + 5) a3
(Y6 + 26) a1 — (w6 — 26) a2 —
(16 — y6) a3
(y7 + 27) a1 + (w7 + 27) az +
(r7 +y7) a3
(—y7 + 27 + %) a; —

(w7 — 27) az — (337 +yr — %) ag
(1/7 — 27+ %) a;—(z7 + 27) az+
(7587 +y7 + %) as
—(y7r 4+ 27) a1 + (w7 — 27) az +
(w7 — y7) ag
—(yr +27) a1 — (27 + 27) az —
(7 +y7) a3
(w—zﬁ—%) a; +
(z7 — 2z7) ag + (27 + y7 + 3) a3
(—yr+2r+3) a+
(z7 +27) a2+ (#7 —yr + 3) as
(y7 + 27) a1 — (w7 — 27) az —
(r7 —y7) a3
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ax5§<+%b§/—6252
argX +bysy +cz2
—amgfc—b(y@— %) V+czi
7a$6&+b(y6+%) ¥ —c262
argX —bys ¥y —cz¢ 2
—axgX —bys ¥y — cz6 2
axﬁfc—i-b(yﬁ—i-%) V—cziZ
amgi—b(yg— %) V+czz
—axgX +bys ¥ + cz6 2
ax7X+byr ¥ +cz72
—am7i—b(y7— %) Y+
fax75<+b(y7+%) V—czr2
ax7X —byr y —cz72
—ax7X —byry —czr 2
amﬂ“{—i—b(m—i—%) y—cziZ
am7§<—b(y7— %) y+czz

—ax7 X+ by y +czr 2
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