10-3-8 [Caqg(Pt3Asg)(FegAsy)s| Superconductor Structure:
A9B5C5D2 aP42 2 9i 51 5i aei-001
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Prototype Asi15CaqgFegPts

AFLOW prototype label A9IB5C5D2_aP42_2 9i_5i_5i_aei-001
Pearson symbol aP42

Space group number 2

Space group symbol P1

AFLOW prototype command aflow --proto=A9B5C5D2_aP42_2_9i_5i_5i_aei-001
——para.ms=a,b/a, C/a»avﬁa%363,y3,23,33472/4,24,555795725,96672/67ZG,CE7,y77Z77$87y8,
28,29, Y9, 29, X105 Y10, 2105 L11, Y11, 211, L12, Y12, 212, L13, Y13, 213, L14, Y14, £14, L15, Y15, 215, L16,
Y16, 216, T17, Y17, 217, T18, Y18, 218, £19, Y19, 219, £20, Y20, 220, T21, Y21, 221, 22, Y22, 222

e This is a high-temperature superconducting structure from the iron-arsenide family. The designation 10-3-8 comes from
the stoichiometry of the Ca-Pt-As substitutions to the FeAs structure.

e The data for this structure was taken at 100K.
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e The sites labled Fe actually are Feq gPtg.04. The Pt-III (2i) site is only 50% occupied.

Triclinic primitive vectors

ay
az

ag

aX
bcosyX + bsinyy

CzX+cyy+e.z

Ca ccos 3
Cy c(cos o — cos S cosy) /siny
c, c?—ct—c2
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, 0 0 (1a) Pt I
B, la;+1a 2 (a+bcosy) X+ Lbsinyy (1e) Pt II
Bs T3a; +y3zas + 23 as (azs + bysz cosy + c23) X + (21) As 1
(byssiny + cyz3) § + c.23 Z
Ba —x3a; —Yysas — 23 as — (azs + bys cosy + cp23) X — (21) As1
(byssiny + cyz3) ¥ — c.232
Bs Tgay +ysas + 24 ag (azy + byscosy + cp24) X+ (21) As 11
(byasiny + cyza) §+ .24 Z
BG —ZTgaAl —Ygay — 24a3 — (ax4 + by4 COs 7y + C£Z4) X — (21) As 11
(byasiny + cyz4) § — 224 2
B~ Tsap + ysas + 25 as (azs + bys cosy + cz25) X + (2i) As 111
(bys siny + cyz5) § + c.25 Z
Bs —T5a; — ysas — 25 a3 — (azs + bys cosy + ¢cp25) X — (21) As 111
(byssiny + cyz5) § — c.25 Z
By Tgay + Ygas + 26 as (axg + byg cosy + cp26) X + (2i) As IV
(bys siny + cyz6) ¥ + c.26 Z
Bio —Tga] — Ye A2 — Zg Az — (axf; + byg cosy + 07;26) X — (21) As 1V
(bys siny + cyz6) § — €226 Z
B T7a; + yras + 27 as (ax7 + byrcosy + cp27) X+ (21) AsV
(byrsiny + cyz7) ¥+ c.27 2
Bio —x7a; —yras — z7as — (ax7 + byrcosy + cpz7) X — (21) AsV
(byrsiny +cyz7) ¥ —c.27%
Bis Tgaj + ysas + zgas (axg + byg cosy + cpz5) X+ (21) As VI
(bygsiny +cy28) ¥ + c 282
Bia —Tga; — ygas — 2g a3 — (axg + byg cosy + cyz8) X — (21) As VI
(byssiny +cy28) § — 2282
B15 Tgajl + Yg as + zg Az (ang + byg COs 7y + CIZQ) X+ (21) As VII
(bygsiny + cyz9) ¥ + c.29 Z
Bis —ZTga; — Ygag — Zg ag — (axg + byg cosy + cy29) X — (2i) As VII
(byg siny + cyz9) § — c.29 Z
Bir T1p0a1 + Y10 A2 + 210 A3 (al’lo + bylo Ccosy + szlo) X+ (21) As VIII

(by1osiny + cyz10) ¥ + c2210 2



Bigs = —T1pa1 — Y102 — 210 A3 = — (az10 4 by10 cosy + cp210) X — (21) As VIII
(byrosiny + ¢cyz10) § — 22102

By = Z11@1 + Y11 a2 + 211 a3 = (axq11 + byr1 cosy + cp211) X+ (2i) As IX
(byrysiny + cyz11) ¥+ c.211 2

By = —x11a] — Y11 a2 — 211 a3 = — (az11 + by11 cosy + cpz11) X — (21) As IX
(byr1siny +cyz11) § — 2211 2

Bz, = T12a1 + Yi2@2 + 21283 = (az12 + byr2cosy + cpz12) X + (2i) Cal
(byr2siny + cyz12) § + c.212 2

By = —T128;] — Y1289 — 212 A3 = — (az12 + by12 cOSY + cp212) X — (2i) Cal
(byrasiny + cyz12) § — 22122

Bos = r13a] + Y13 as + 213 a3 = (ax13 + by1z cosy + cpz13) X + (21) Ca II
(by1zsiny + cyz13) ¥ + c.213 2

Boy = —ri3a] — yi3az — 213 a3 = — (ax13 + by1z cosy + cp213) X — (21) Ca Il
(byizsiny + cyz13) § — 22132

By = T14a1 + Y14 a2 + 214 A3 = (ax14 + byra cosy + cp214) X + (21) Ca III
(by1asiny + cyz14) ¥ + c.214 2

B = —T14a] — Y14 A3 — 214 A3 = — (ax14 + by14 o8y + cpz14) X — (21) Ca III
(byrasiny + cyz14) § — C2214 2

Byr = T15a1 + Y15z + 215 a3 = (azx15 + byrs cosy + cp215) X + (21) CalV
(byissiny + cyz15) § + 2215 2

Bas = —Z15a1 — Y152 — 215 a3 = —(az15 + by15 cosy + cp215) X — (2i) Ca IV
(byrs siny + cyz15) § — c2215 2

Boy = T16 a1 + Y16 a2 + 216 a3 = (azx16 + byr1s cosy + cp216) X + (21) CaV
(by16 siny + cyz16) ¥ + c.216 2

B3o = —ZT1ga] — Y16 A2 — 216 A3 = — (az16 + by16 cOS7y + ¢ 216) X — (2i) CaV
(by1ssiny + cyz16) ¥ — €216 2

B3, = ri7a1 + Yi7az + 217 a3 = (az17 + byr7 cosy + cpz17) X + (21) Fel
(bya7siny + cyz17) § + 2217 2

B3z = —T17@1 — Y17 A2 — 217 A3 = —(ax17 + by17 cosy + cz217) X — (2i) Fe I
(by17siny + cyz17) ¥ — c.217 2

Bsz = Ti1g a1 +yigas + 218 as = (az18 + by1g cosy + cpz18) X + (21) Fe 11
(byrgsiny + cyz18) ¥ + c. 2182

B3y = —Iiga; — Yig Az — 218 a3 = — (az1s + by1g cosy + cp218) X — (21) Fe II
(by1gsiny + cyz18) ¥ — c.218 2

Bss = Ti9a1 + Y9z + 219 a3 = (ax19 4 byrg cosy + cp219) X + (2i) Fe III
(byrgsiny + cyz19) § + c2219 2

Bsg = —T19a] — Y19 Az — 219 A3 = — (az19 4 by1g cOSy + cp219) X — (21) Fe III
(by1gsiny + cy2z19) ¥ — C.219 2

Bsr = T20 a1 + Y20 a2 + 220 A3 = (axag 4 byao cosy + cp220) X + (2i) Fe IV
(byao siny + ¢y2z20) § + C2220 Z

Bis = —ZT90 a1 — Yoo A2 — 220 A3 = — (azag 4 by2o cOsy + ¢ 290) X — (21) Fe IV
(by20 siny + cy2z20) ¥ — C2220 2

Bsg = Zo1 @1 + Y21 a2 + 221 A3 = (axa1 + bya1 cosy + cp221) X+ (2i) Fe V
(byarsiny + cy2z21) ¥ + C.221 2

By = —T21 a1 — Y21a2 — 22183 = — (az21 + by21 cosy + Co221) X — (2i) Fe v
(bya1 siny + cyz21) § — c2201 2

By = Tog a1 + Y22 @2 + 222 a3 = (axa2 + byaz cOS7Y + cp222) X + (2i) Pt 111
(byaosiny + cyz22) ¥ + C.222 2



By = —T22 A1 — Y2282 — 222A3 = - (CLCC22 + by22 Ccos 7y + CxZQQ) X — (21) Pt 111
(byaa siny + cyz22) § — Co222%
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