Pd-P5 Structure:
A3B7_hR20.146_2b_2a4b-001
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Prototype PsPdr

AFLOW prototype label A3B7_-hR20.146_2b_2a4b-001
ICSD 200055

CCDC 1705095

Pearson symbol hR20

Space group number 146
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Space group symbol R3

AFLOW prototype command aflow --proto=A3B7_hR20_146_2b_2a4b-001
—~params=a, C/a7 X1,T2,T3,Y3,23,T4,Y4,24,T5,Y5,25,L6,Y6,26,L7,Y7,27,T8,Y8, 28

e Space group R3 #146 allows an arbitrary choice of the origin of the z-axis. Here we set z5 = 0 for the Pd-III atom.

e Hexagonal settings for rhombohedral structures can be obtained with the option --hex.

Rhombohedral primitive vectors

%62
a3 = %ai—%ay—i—%ci ”
as = %ay + %ci
— _lasx_VBaoiales
ag = —3aX—-Fay+ 3cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; +21as + 2 a3 = cx1 % (1a) Pd 1
B2 = Toaj] + roag + T2 as = CT2 Z (la) Pd II
B3 = r3al + Yz as + z3as = %CL(IEg*Zg) X — %ga(xg—ngJrz:;) y+ (Sb) PI
%C(xzs +ys3 + 23) 2
By = zza; + x3az +ysas = —%a(yg,—zg)&+§a(2x3—y3—z3)y+ (3b) P
%0(533 +ys+23) 2
B5 = Y3 ay + 23 a2 + r3as = 7%(1 (1‘3 7y3) 5(*%(1 (1'3 +y3 *22’3) y+ (3b) PI
%0(553 +y3 + 23) 2
Bg = Tgay + ysag + 24 ag = %a(m—z;;) X — \/Tga(x4—2y4+24) v+ (3b) PII
sc(za+ys+2) 2
B7 = zZga1 + x4 a2—|—y4 as = —%a (y4 —24) )A(—‘r ?a (22134 —Ya —2’4) y+ (Sb) P1II
%C (T4 +ya+z1) 2
Bs = Ysar + zgaz + T4 a3 = —%a(x4—y4)&—%a(x4+y4—2z4)y+ (3b) P II
tc(@a+ys+24) 2
By = Tsaj + Ysaz + z5as = %a (.1‘5 —25) X — \/?ga (.235 —2y5+25) v+ (Sb) Pd III
%0(175 +ys +25) Z
Blg = Zsa; + Tsas + ys as = —%a (y5 —25) X+ ?a (21[,’5 — Y5 —25) y+ (3b) Pd III
%C(% + s + 25) Z
B = ysai + 25 a2 + 5 as = —ja(ws—ys) R— %a (x5 +ys — 225) §+ (3b) Pd III
sc(s +ys + 25) 2
B12 = Tea] + Ygaz + 2 as = %a (‘%6 72’6) X — %ga (1‘6 72y6+26) y+ (Sb) Pd IV
3¢(z6 +ys + 26) 2
Bis = Zg a1 + e az + Y6 A3 = —3a(ys—z) X+ %a (226 — Y6 — 26) ¥ + (3b) Pd IV
s¢ (26 + y6 + 26) 2
By = Y6 a1 + 26 A2 + T a3 = —sa(ze—ys) X— %a (6 + ys — 226) ¥+ (3b) Pd IV
%C(fﬂﬁ + Y6 + 26) 2



B15 = r7a; +yrag + zryag = %a(;w—zv) X — %ga(:c7f2y7+27) 5’+ (Sb) PdV
sel(r +yr +27) 2

Big = z7ay + x7az + yrag = —sa(yr—z7) X+ %a (2x7 —yr —27) §+ (3b) Pd Vv
%C (w7 +y7 + 27) Z

Biz = yray + zraz +z7ag = —%a (7 —y7) X— %a (w7 +yr —227) §+ (3b) PdV
%C (7 +yr+27) 2

B18 = Irg ag +y8 a2—|—28 as = %a (.’Eg —Zg) )A(— %ga (wg —2y8+2’8) y—f— (3b) Pd VI
tc(ws+ys + 28) 2

Big = 2z a1 + rgaz + ysas = —3a(ys—z) X+ ?a (228 —ys — 28) ¥ + (3b) Pd VI
%C(Is +ys + 28) Z

By = ysai + zgaz + g as = —ja(zs—ys) X— %a (r8 +ys — 228) ¥+ (3b) Pd VI

s¢(zs +ys + 28) 2

References

[1] T. Matkovi¢ and K. Schubert, Kristallstruktur von Pd;Ps, J. Less-Common Met. 55, 177-184 (1977), doi:10.1016,/0022-
5088(77)90190-4.

First cited in

H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: |10.1016/j.commatsci.2024.112988|


https://doi.org/10.1016/0022-5088(77)90190-4
https://doi.org/10.1016/0022-5088(77)90190-4
http://dx.doi.org/10.1016/j.commatsci.2024.112988

