Tetragonal LagNiOy4 Structure:
A2BC4_tP28_138.i_c_aei-001
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Prototype LasNiOy

AFLOW prototype label A2BC4_tP28_138_i_c_aei-001
ICSD 63396

CCDC 1626511

Pearson symbol tP28

Space group number 138

Space group symbol P4y /nem

AFLOW prototype command  aflow --proto=A2BC4_tP28_138_i_c_aei-001

--params=a, c/a, 23, T4, 24, T, 25


http://dx.doi.org/10.1016/j.commatsci.2024.112988
http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/prototype-encyclopedia/J1M9
https://aflow.org/prototype-encyclopedia/A2BC4_tP28_138_i_c_aei-001
https://www.aflow.org/prototype-encyclopedia/Tutorials/AFLOW_Prototype_Label/
https://www.aflow.org/prototype-encyclopedia/info/cif.html#ICSD
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=63396&DatabaseToSearch=ICSD
https://www.aflow.org/prototype-encyclopedia/info/cif.html#CCDC
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=1626511&DatabaseToSearch=Published

Other compounds with this structure

Lag CuO4, (LaligBao.lNiOz;, SI"2 SI’IO4

e LayNiO, exhibits several temperature-driven structural phase transitions:

— The current structure is the ground state low-temperature structure, using data taken at 10K.

— Above 70K it transforms into the orthorhombic LasCuQOy4 structure.

— At 694K it transforms to the parent Ruddlesden-Popper structure, KoNiFy (Villars,2016).

— LayNiOy4 has also been observed in the orthorhombic [space group Pban #50 (Odier, 1986).

Simple Tetragonal primitive vectors

a; = ax

as = ay

ag = CZ

Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = %al—i—iag 4a>“<+iay (4a) Ol
B, = %al—l—%ag—&—%ag iafi—l—%aff—i—%cz (4a) (O]
B; = a1+ 3 a 10X+ 3ay (4a) 01
B, = %a1+%a2+%a3 %af{Jr%aer%cZ (4a) Ol
B = 1aj ica (4¢) Nil
Bg = sa;+jax+ 5 as saX+ 3ay + 5c2 (4c) Ni I
B, = 3 a; ja% (4c) Ni I
Bs = 1ay lay (4c) Ni I
By = 4a1+ia2+z5ad iai—i—%a&—i—c&;i (4e) O1II
Bio = ial+4ag+(z3+§) as iaﬁ—&—%ay—&—c Zg—i—%)i (4e) OlII
By = %a1+1a2—(z3—%) as %ai—&-%ay—c(zg—%)i (4e) O1Il
B, = %314*%&2*2333 %a&Jr%ayfcz;;i (4e) O1I1
Bz = Taa] + T4a + 2443 arysX +axyy + cz4 (8i) Lal
B4y = (m—%) al—(x4—%) as + —a(m—%)f:—a(m—%)y—l—cmi (81) Lal
z4a3

Bis = —(za—3) ar +zsar + —a(zys— ) X+ars§+e(z+i)2 (8) Lal

(22 +3) as
Big = x4a1—(x4—%) a2+(24+%) as ami—a(m—%)&—i—c(z;;—&—%)i (8i) Lal
By = —zga; + (v4+ 1) az — —azsXta(va+3)y—c(za—3) 2 (81) Lal

(- 4)
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Bis = (z4+%) a1*I4agf(Z4*§) az = a(x4+%) fcfauyfc(z‘;f%) Z (81) Lal

Big = (m—l—%) aﬁ—(m—i—%) as—z4a3 = a(m—i—%) f{—i—a(m—i—%) Y —cz42 (8i) Lal

Bso = —T4a;] — Tgay — 24 Q3 = —aryX —axsy —c24 7 (8i) Lal

By, = Tsay + T5ag + 25 as = arsX +arsy + czs Z (81) O III

By = 7(1'575) 317(1’5*%) a+ = —a(x5—%)5<fa(z5—%)y+c%2 (81) O III

%5 as

Bos = —(m—%) a; +x5as + = —a(gcg)—%)fc—i—axg)y—i—c(zg)—&—%) Z (8i) O III
(25 +3) as

Boy = x5a1—(x5—%) a2+(z5+%) a3 = ax55<—a(x5—%) y—|—c(Z5+%) Z (81) O III

Bos = 71:5a1+(x5+%) ar — = fa:v55<+a(1:5+%) yfc(25f%) Z (81) O III
(25— 3) as

Bog = ((E5+%) al—xsag—(z5—%) a3 = CL(LC5+%) )‘(—ax5y—c(z5—%) Z (8i) O III

Bor = (%—i—%) a1+(m5+%) as—zs5a3 = a(m—i—%) 5c+a(x5+%) V—cz 2 (81) O III

Bas = —Tsa; — Tsas — 25 Az = —arsX —axrsy — cz5 7 (81) O III
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