a-LisPS, Structure:
A2BC4_0P28_60_d_c_2d-002
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LizPSy
A2BC4_0P28_60-d_c-2d-002

Prototype
AFLOW prototype label

Pearson symbol oP28
Space group number 60
Space group symbol Pben
AFLOW prototype command aflow --proto=A2BC4_oP28_60_d_c_2d-002
--params=a, b/a, c/a,y1, T2, Y2, 22, T3, Y3, 23, T, Y4, 24

e Li3PS, is known to exist in four forms (Homma, 2011):

— ~-LigPSy, the ground state, is stable below 573K in the |enargite (H25) structure.

— |8-LigPSyl is stable between 573 and 746K.
— la-LigPS,/ (this structure) is stable above 746K.
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— 0-LigPS,/is a predicted high-pressure phase.

e The astute reader will note that we have left 1/3 of the lithium atoms unaccounted for. (Homma, 2010) could not find
the positions of these atoms. As LigPS, is a superionic conductor it is possible that these atoms move freely through the
structure.

e Data for this structure was taken at 906K.

e (CaB504 I and a-LisPOy4 have the same AFLOW prototype label, A2BC4_0P28_60_d_c_2d. They are generated by the
same symmetry operations with different sets of parameters (--params) specified in their corresponding CIF files.

Simple Orthorhombic primitive vectors

a; = ax
az = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = y1as + %ag = b1y + ici (4¢) PI
B, = %al—(yl—%) a2—|—%a3 = %ai—b(yl—%)y—ﬁ—%ci (4c) PI
B; = —ypas + % as = by + %ci (4c) PI
B, = %a1+(y1—|—%) a2—|—ia3 = %afc—!—b(yl—&—%)y—&—%ci (4c) PI
Bs = Toay + ys as + 29 ag = axo X +bys ¥ + cz0 Z (8d) Lil
Be = —(mo-Ya-(pp-Ya+t = —a(@m-3x-bl—1)9+c(2+3)2 (8d) Lil
(22 +3) as
B, = —Toay +yzas — (22 — %) as = —aro X+ by y —c (22 — %) 2 (8d) Lil
Bg = (x2—|—%) al—(yg—%) as—z29a3 = a(@—&—%)k—b(yg—%)y—czgi (8d) Lil
By = —Toa) — Yo ag — 2z a3 = —axoX —bys ¥ —c202 (8d) Lil
Bio = (ma+d)ai+(pp+tila— = a(@+i)x+b(p+i)y—c(n—3)2 (8d) Lil
(2 - 1) g
Bi1 = Toay — Yo as + (zg + %) as = angc—by2$l+c(z2+ %) Z (8d) Lil
Biz = —(z2—-3)ai+(p2+3i)a+ = —a(za—3) X+b(y2+3) §+czi (8d) Lil
Z2 a3
Bz = r3a + yzas + 23 a3 = ax3 X +bysy + cz3 z (8d) S1I
B = —(m-da- (et - -alm-Dxbm-direlarhz s SI
(z3+ 3) as
Bis = —z3a; +ysas — (23— 3) a3 = —azsX+bysy —c (23— 3) 2 (8d) S1
B = (ng-’-%) al—(yg—%) as—zzag = a(x3+%))‘c—b(y3—%)y—0232 (8d) S1I
By = —Zzaj — Yz az — zzas = —ar3X —bysy —cz32 (Sd) S
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Bis = (s+hat(mtha- = olmt)xibsti)y-cls-2s () S

(23— 3) as
By = z3a; —ysas + (23 + 3) as = arsk —bys§+c(23+ 1) 2 (8d) SI
Beo = —(z3—3)ar+(y3+3)a+ = —a(w3—3)X+0b(ys+3) §+cz2 (8d) SI
23 as
By, = Tgay + ygas + 24 a3 = ary X +bysy + cz4 Z (8d) S1II
Bes = —(mu—3)ari—(mu—3)a+ = —a(@a—3)%-b(yu—3)9+c(auat+3)2z (8d) S
(244 3) a3
By = —z4a; +ysas — (2:4 — %) as = —ary X +bysy—c (z4 — %) 2 (8d) S1I
Boy = (a:4—|—%) al—(y4—%) as—z4a3 = a(x4+%)i—b(y4—%)y—cz4i (8d) S1I
Bas = —Tga1 —ysaz — 2483 = —axs X —bys ¥ —cz4 2 (8d) ST
Bas = (mu+da+(m+tila- = a@m+i)x+b(mu+d)y—cza—3)2 (8d) S 11
(24— 3) a3
Byr = Tgiay — Ygas + (z4 + %) as = aryX —bysy +c (z4 + %) Z (8d) S1I
Bos = —(334—%) a1—|—(y4—|-%) a+ = —a(x4—%)&+b(y4+%)y+cz'4i (8d) S1II
z4 a3
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