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Prototype AlF3

AFLOW prototype label AB3_tP64.129_2cdi_2cfthijk-001
ICSD 79814

Pearson symbol tP64

Space group number 129

Space group symbol P4/nmm

AFLOW prototype command  aflow --proto=AB3_tP64_129_2cdi_2cfhijk-001
—~params=a, C/a721,22,2’3,24,Z6,1’7,y8,Zs,y9,Z979310,Z10,$11,y117211

e AlF3 has a variety of polymorphs (Le Bail, 2006) including;:

— a-AlF3, which takes the rhombohedral FeF3 (D0;2)| structure.
— B-AlF3 has a|body-centered orthorhombic structure!
— n-AlF3 has the |3-AlHj3 structure.
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— k-AlF3 is [tetragonal structure.

— #-AlF3 (this structure), also known as 7-AlF3, is a [larger tetragonal structure.
— Above 713K AlF; transforms into the cubic [ReO3 (D0g) structure (Morelock, 2014).

Simple Tetragonal primitive vectors

a; = ax
as = ay
ag = CZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = ial—l—iag—l—zlag = iafc—i—%ay—i—czli (2¢) All
B, = %314—%&2—2133 = %a&—k%ay—czli (2¢) All
By = %a1+%a2+22a3 = %a&JriaerczQi (2¢) Al Il
B, = %a1+%az—2233 = %ai—i—%ay—czzi (2¢) Al Tl
B; = 1a1+ jas+ 2343 = 10X+ jay +ca32 (2c) FI
Bg = %al—k%ag—zgag = %ai—k%ay—czgi (2¢) FI
B, = ia1+%a2+z4a3 = %aﬁ+iay+cz42 (2¢) FII
Bg = %al—l—%ag—mag = %ai—i—%ay—cai (2¢) F II
By = 0 - 0 (4d) ALTII
B = sa;+zap = jaX+3ay (4d) ALTII
B = 1a = lax (4d) Al TIT
B> = 1ay = tay (4d) Al TIT
Bz = 3a;+ 7as+ 2 a3 = Sax+ jay +cz2 (4f) F III
B = %a1+%a2+z6a3 = %af{Jr%aerchZ (4f) F III
By = ial—i—%ag—zﬁag = %af{—i—%ay—czﬁi (4f) F III
Big Sa;+ 1a; — 2 a3 = Sax+ 1ay —cz2 (4f) F III
By, = Tra; — Trag + %33 = ary X —ax7y + 5C% (8h) FIV
Bis = —(27—13) a11+ (z7+3)a+ = —a(z7—3) X+a(zr+3) g+ Lcz (8h) F1V
243
By = (gc7—|—%) a; +x7ag+%a3 = a(aw—i—%) §<+ax7y+%cz (8h) FIV
By = —xr7a — (a:7— %) a + %ag = —ax7i—a(x7— %) y—i-%ci (8h) FIV
By, = —x7a) +x7as + % as = —ax7X+ar7y + %ci (8h) FIV
By = (z7+3)ai—(z7r—3)ax+iay = a(zr+3) x—a(zr—1) g+ icz (8h) F1IV
By = —(337—%) a1—m7a2+%a3 = —a (:107—%) f(—axyy—i—%ci (8h) FIV
Boy = 1;731—&-(:574—%) a2+%a3 = aawfc—l—a(m—k%) }7—|—%ci (8h) FIV
Bos = %al + ys as + zg as = ia}‘c+aygy+c,282 (81) AlTV
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Bog = %alf(ysf%) as + 2g as = %af{fa(yg—%) ¥+ c22 (81) AlTV
B2y = —(ys— 3) a1+ az + 2z a3 = —a(ys—3) X+ a9 +cz? (8i) ALV
Bos = ysa; + +as + zgag = ays X + ja§ + czs 2 (8i) ALV
By = Fai+ (ys+3) a2 — zs a3 = jax+a(ys+3) 9 —cxs2 (81) AlIV
B3y = 3a; —ysas — zg a3 = 3ak —aysy —czs (81) Al IV
Bs; = (ys+ %) a1 + 2as — zg a3 = alys+3) X+ 3ay —cas2 (8i) Al TV
B3z = —Ysgai + %az —Zgag = —aysX + %af’ — 282 (81) ALV
B3z = 1a1+yoas + zgag = FaR+aye§ +czo 2 (81) FV
B3y = ialf(ygf%) as + 29 as = %af(fa(y 7%)5}4’0292 (81) FV
Bss = —(y —%) a1+ia2+z9as = —a(y —%)5(4‘%6137"‘0292 (8i) FV
Bse = Yoa + +as + zgag = ayo X + ja§ + 20 2 (81) FV
B3y = 3a;+ (yo+3) az — zoag = S3ax+a(yo+3)§—czi (81) FV
Bi3s = 3a; —ygar — zgas = 3ak —ayyy — czo (8i) FV
B3y = (y9+%) a1+%az—2933 = a(yg—&—%))‘c—k%ay—czgi (81) FV
By = —yoay + 2 as — zga3 = —ayo X+ fa§y — 202 (81) FVv
By = 101 + 10 A2 + 210 A3 = ar1oX +aripy + czi02 (8) F VI
By = *(IEw* %) a; — ($10*%) ay+ = —a (Sﬂlofé) i*a(»’tlo*%) V+czoz (83) F VI
210 A3
Bas = —(zi0—3) ai+z0ar+20a3 = —a(r10 — 5) X+ ax10y + 2102 (8)) F VI
By =  wmpa;— (zi0— 1) ax+20a3 = azioX —a (w10 — 3) ¥ +czi02 (8) F VI
Bys = —war+ (z10+3) ag —z0a3 = —azoX +a(r0+3) ¥ —czioZ (89) FVI
B4 = ($10+ %) a; —Tioaz — 210a3 = a($10+%) X —axr10y — cz10Z (8)) F VI
Byr = (zwo+3)ar+(zo+i)a— = a(z10+3) X+a(ro+35) §—cz02 (83) F VI
210 a3
By = —ri0a] — T1p a2 — 210 a3 = —ax10X —ax10y — cz10 Z (8j) F VI
By = r11a1 + Y11 a2 + 211 a3 = arpi X +ayn y + cz1 2 (16k) FVII
Bso = —(zn—3)ai—(yu—3)as+ = —alzn—3)%—a(yn—13)y+czz (16k) F vl
Z11as3
Bs1 = - (yn - %) a; +riraz +zn1a3 = —a (yll - %) X+arny+cziz (16k) FVII
Bsz: = ynai— (z11—3) az+ 21183 = aynk—a(zy — 1) §+ca 2 (16k) F VII
Bss = —znai+(yu+3)a—zias = —aryX+a(yn+3) §—cznz (16k) FVII
Bss = (zun+3)a—ynay—znag = a(z11+3) X—ayn y —cz211 2 (16k) F VII
Bss = (yn + %) a; + (IE11 + %) az — = a (yu + %) X+a (SU11 + %) Vy—cxz (16k) F vl
Z11as3
Bse = —y11a] — T11 Q2 — 211 A3 = —ayn X —axr11y —cz11 2 (16k) F VII
Bsy = —xy1a; — Y11 a3 — 211 A3 = —ary1X—aynny —cz11 2 (16k) F VII
Bss = (zi+3) ar+ (yu+3)aa— = a(rn+3)X+a(yn+3)y—cz? (16k) F VII
Z11as3
Bsg = (yu+3)a—zna—zpag = a(yn+3) X—arny —cz 2 (16k) F vl
Beo = —ynai+ (z11+3)ax—z1a3 = —ayi1 X+ a (w11 + %) y—cznz (16k) F vl
Be1 = ri1ap — (yn - %) as + z11 a3 = a!Fllf(*a(yll - %) y+ecznz (16k) F VI
Bz = —(z11—3)ai+ynas+znas = —a(rn —3) R+ayn§+cznz (16k) F vl



B63 = — (yll — %) a; — (xll — %) as + = —a (yll - %) X—a (Ill — %) 5’ + cz11 Z (161{) F VII
Z11as3

Bes = yi1ar + i1 az + 211 a3 = aynX+ar11§+czi12 (16k) F VIl
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