Low Temperature SmBaMnsOg Structure:
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BaMnyOgSm

AB2C6D_oP40-26_2a_2c_2a2b4c_2b-001
oP40

26

Pmec2,

aflow --proto=AB2C6D_oP40_26_2a_2c_2a2b4c_2b-001
—~params=a, b/a’ C/a7 Y1,21,Y2,22,Y3, 23, Y4, 24, Y5, 25, Y6, 26, Y7, 27, Y8, 28, L9, Y9, 29, L10,
Y10, 210, L11, Y11, 211, 12, Y12, 212, 13, Y13, 213, L14, Y14, Z14

e SmBaMnyOg undergoes several structural and magnetic phase transitions with changing temperature (Sagayama, 2014;

Chen, 2019):

— Below 190K the structure is in [a polar orthorhombic phase with space group Pmc2; #26| (this structure).
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— Between 190K and 362 K the structure is in |a non-polar orthorhombic phase with space group Pnma #62.
— Above 362 K the structure is in lquadrupled perovskite orthorhombic phase with space group Cmmm #65.
— In the high temperature phase the samarium and barium sites may be disordered, in which case the system is in the

cubic perovskite (E21) structurel

e Here we use the structural information from (Sagayama, 2019) at 150K.

e (Sagayama, 2019) give the structure of this phase in the P2;am setting of space group #26. We used FINDSYM to
transform this into the standard Pmc2; setting.

Simple Orthorhombic primitive vectors

a3
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a; = aXx
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ag = cz

Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Y1 as + 21 az = by1y +cz1 2 (2a) Bal
B, = —yiag + (z1 + %) as = by +c (z1 + %) Z (2a) Bal
B; = Y2 g + 29 a3 = bys ¥ + cz0 Z (2a) Ba II
B, = —ypag + (22 + %) as = —bys ¥ + ¢ (22 + %) Z (2a) Ba II
B; = ysas + 23 as = bys y + cz3 2 (2a) 01
Bs = —ysas+ (23 + 3) a3 = —bysy +c(zs+3)2 (2a) 01
B, = Ys Qg + 24 a3 = bysy +cz4 Z (2a) O1I1
Bs = —ysas + (21 + 3) a3 = —bysy+c(zat+i) 2 (2a) oIl
By = fay +ysas + 25 a3 = aX+bys ¥+ cz52 (2b) O III
By = %al—y5a2—|—(z5+%) as = %ai—by5y+c(z5+%) Z (2b) O III
Bi1 = %al + yg as + 2¢ a3 = %ai+by6§'+cz62 (2b) (ONAY
B = l1a; —ysaz+ (2 + 3) a3 = tax—bysy+c(z+3) 2 (2b) o1V
Bis = sai+yras + 27 ag = taX+byr§+czr2 (2b) Sm I
Bis = %al—y7a2—|—(z7—|—%) as = %ai—bmi—l—c(@—k%)i (2b) Sm 1
By = %al + ygas + 2g a3 = %ai—i—bygy—l—c%i (2b) Sm II
Big = l1a; —ysar+ (25 +3) a3 = tax—bysy+c(zs+3) 2 (2b) Sm II
By = Tgaj + yg as + 29 ag = argX +bygy + cz9 2 (4c) Mn I
Bis = —zga; —yoaz + (20 + 3) as = —azg X —byo§ +c (20 + 3) 2 (4c) Mn I
By = Tga; — Yo as + (29—1— %) as = axgi—bygy+c(29+ %) Z (4c) Mn I
By = —xzga + yg as + 29 ag = —azg X+ byg ¥ + cz9 Z (4c) Mn I
By = Z1p a1 + Y10 Az + 210 as = arp X+ by10y + cz10 Z (4¢) Mn II
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B2s = —zpar—yoaz+ (z10+3) a3 = —azioX —byioy+c(z0+13) 2 (4c) Mn II
B2s = wjpar—yoaz+ (zi0+3)a; = az10X — byo§ + ¢ (210 + 3) 2 (4c) Mn II
B2y = —Z10a1 + Yi0a2 + z10 a3 = —az10X + by10y + cz102 (4c) Mn II
By = T11a; + Y11 az + 2711 a3 = ar1 X +byn ¥ +czi12 (4c) oV
B = —zniar—yuiax+ (211 + %) ag = *axllf‘*byllerc(le + %) z (4¢) oV
Bar = Tirar — Y az + (211 + %) as = axllf{_b@/lly"‘c(zll + %) z (4¢) oV
Bys = —x11a; + Y11 as + 211 as = —ar11 X +byn § +czn z (4c) oV
Bay = Tig @ + Y12 g + 712 a3 = ar12X +by12§ +cz122 (4c) O VI
B3 = —z12a; —yioas+ (212 + %) as = —azr12X — by y +c¢ (2’12 + %) Z (4c) O VI
B3: = Ti2a1 — Y12 A2 + (212 + %) as = ari2X — by y +c (212 + %) Z (4c) O VI
Bs, = —T12a; + Y128 + 212 a3 = —azr12X +by12y +cz122 (4c) O VI
Bss = T13a; + Y1382 + 213 a3 = ar13X + by13§ + cz132 (4c) O vil
Bss = —ziza—yizac+ (s13+3) a3 = —azi3 X —byisy+c(zs+3) 2 (4c) O VII
Bss = @3a;—yisaz+ (zi3+3) a3 = ari3R —by1sy +c(z1s+3) 2 (4c) O VIl
Bss = —x132; + Y1322 + 213 a3 = —ar13X +by13y + c2132 (4c) O VII
B3, = 1481 + Y14 A + 214 A3 = ar14 X +by1a ¥ +cz142 (4c) O VIII
Bss = —zua—yuar+ (2uts)a = —azuX—byuy+c(za+i)2 (4c) O VIII
Bsg = zuua;—yuaz+(zat+3)a; = ar1s X — by +c(z14+ 3) 2 (4c) O VIII
By = —T142; + Y142 + 214 a3 = —ar14 X +by14 Y + c2142 (4c) O VIII
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