B-U (A;) Structure:
A tP30.136_af2ij-001

This structure previously used the label(s) A_tP30_136_bf2ij. Calls to these addresses will be redirected here.
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AFLOW prototype label A _tP30.136_af2ij-001
Strukturbericht designation Ay
ICSD 76166
CCDC 1636783
Pearson symbol tP30
Space group number 136
Space group symbol P4y /mnm
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AFLOW prototype command aflow --proto=A_tP30_136_af2ij-001
—~params=a, C/a7 T2,T3,Y3,T4,Y4,T5,%5

e Uranium has two temperature-driven structural phase transitions (Donohue, 1974):

— Below 662°C it is in the ground state |a-U structure (A20).
— In the range 662-772°C it is in the |3-U structure (A4p). (this structure)
— Above 772°C to the melting point at 1135°C it is in the |body-centered cubic structure (A2).

e According to (Donohue, 1982) there are three possible space groups which fit the diffraction data for 8-U. This is the

highest symmetry space group of the three.

e The AFLOW prototype labeling scheme moves the origin so that the U I atom is on the (2a) site. Then it is easily seen
that 8-U is isostructural with o-CrFe (D8 ).

Simple Tetragonal primitive vectors

a1l g
a; = ax
az = ay
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (2a) Ul
B, = %al—l—%ag—i—%ag %afi—l—%ay—i—%ci (2a) Ul
By = Toay + To as ars X+ arey (4f) Ul
B, = —ZToa; — T as —axroX — axsy (4f) UII
B; = —(1'2—*) al—&—(:cg—k%) as + —a(mz—f)x—i—a(xg—i— )y+§cz (4f) U Il
3 a3
Bg = (x2+%)a1—(x2—é) 32—‘1-%83 a(acg—&—%)i—a(xg—f)y—i— sCZ (4f) U Il
By = r3a; + ysag arzX + aysy (81) U I
Bgs = —x3a; — Y3 as —ar3X —aysy (8i) U III
By = —(yg—%) a11+ (.’Eg—f—%) ap + (yg—*) x—l—a(:z:g—i— ) y—i-%ci (81) U III
223
Bio = (y3+3)ai—(z5—3) ax+1ias alys+3)x—a(zs— 1) g+ icz (8i) U III
By, = —(xg—f)a1+(y3+ 1) as+ —a(zs— L) X+a(ys+3) 9+ 3cz (8i) U I
383
B, = (1‘34—%) (3—1) ag—i-%ag a(atg—l—%)fc—a(yg,—f)y—k sCZ (81) U III
Biz = ysai + x3as ays3 X + arsy (81) U III
B = —yza; — r3as —ays3X —axrsy (8i) U III
B = Tgay + ygag arsX +aysy (8i) U1V
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Bis = —ZTga; — Ysap = —azsX —aysy (81) Ulv

B = —n-Bmtlthmt - aln-xraltrheies () U
243
Bio = (ntdm—(n-dmtn = aurdx-aln-ickr G UW
Bis = —(21?4—%) all+ (y4+%) az + = —a (u—%) 5(4"1(3/4"'%) 5’4’%82 (81) Ulv
243

By = (wa+i)ai—(ya—3)atias = a(vatz)X—a(ys—3)9+3c2 (81) UV

Bs1 = Ysar + z4az = ays X+ ars y (8i) U1V

Boy = —yga; — x4ap = —aysX —axs § (81) Ulv

Bas = T5a; + 25 ag + 25 ag = ars X +arsy + czs5 2 (8) [SY

Boy, = —Tsa] — x5 as + 25 as = —azrsX —arsy + c25 % (83) [SY

Bas = (Bt mt - aln-Dxea(med) gres bz G) UV
(o5 4 2) 2

Bag = (w5+3)ar—(z5—3)a+ = a(zs+3)&k—a(@s—3)9+c(s+3)2 (8i) uv
(25 +3) a3

Byy = —(ws—g)at(mstz)a— = —a(w—3)%ta(es+z)y—c(n-3)2  (8) uv
%5 — %) as

Bas = (z5+3) a1 — (x5 — 3) az — = a(zs+3)x—a(rs—3)F—c(s—3)2 (8i) uv
(25— 3) as

Bay = Tsal + Tsas — 25 ag = arsX +arvs§y — cz52 (83) uv

B3, = —T5a] — T5as — 25 A3 = —azrsX —arsy — 252 (8i) UV
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