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

This structure originally had the label A_tP30_.136_bf2ij. Calls to that address will be redirected here.
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Prototype U

AFLOW prototype label A _tP30_.136_af2ij-001
Strukturbericht designation Ay

ICSD 76166

Pearson symbol tP30

Space group number 136

Space group symbol P4y /mnm

AFLOW prototype command aflow --proto=A_tP30_136_af2ij-001
~Tparams=a, C/CL, T2,T3,Y3,T4,Y4,T5,25

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

— Below 662°C it is in the ground state a-U structure (A20).
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— In the range 662-772°C it is in the 5-U structure (Ap). (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. Except for a shift of the origin, this structure is isostructural with o-CrFe
(D8y).

Simple Tetragonal primitive vectors

a; = ax
a = ay
ag = CZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B; = 0 = 0 (2a) Ul
B, = %a1+%a2+%a3 = %a)“ch%aer%ci (2a) Ul
B = Toa; + Toas = axo X+ arsy (4f) UII
By, = —Tpai — Toas = —are X —axsy (4f) UIl
By = —(1‘2—*) al+(ﬂc2+%) as + = a(.’EQ—*)X—FG/(Jfg—F )y—l—%ci (4f) Ul
lay
Bg = (s@—l—%) al—(xg—%) a2+%a3 = (x2+ ) a(xg—f)y—I— =C7Z (4f) U Il
B = r3a; + y3as = arz3X + ay3y (8i) U III
Bs = —x3a; — Y3 as = —arsX —aysy (81) U III
By = —(y3—32) a1+(933+ )ax+ = —a(ys— %) XK+a(zs+1) 9+ ica (81) U I
lag
Bio = (y3+3)ai— (1’3 —3)axtza; = a(ys+3) %X —a(rs—3) ¥+ 3c2 (81) U I
By, = —($3—l)a1+(y3+ )32-1- = ($3—*)X+a(y3+ ) +% (81) U III
383
Bix = (:nng%) (377)a2+%a3 = a(x3+%)>“<fa(y377)y+ SCZ (81) U II1
Bz = ysaj + r3as = ay3 X+ arsy (8i) U III
By = —yza; — T3 as = —aysX —ax3y (81) U III
Bis = T4ay + Yygas = aryX +aysy (81) U1lv
Big = —x4a; — Y4 as = —arsX —aysy (8i) U IV
Bir = —(pu—3) a11—|— (za+3)ac+ = —a(ys—3)X+a(za+3) §+3c2 (8i) U1V
223
Bis = (pu+ia—(za—3)a+tiay = alya+3)x—a(za—3) g+ Lcz (81) U1V
By = —(x4—f)a1+(y4+ 3)a+ = —a(zs—3) X+a(ys+3) 9+ 3c2 (81) U1V
lay
By = (x4+%)a1—(y4—%)a2+%a3 = (a?4+ )x—a(y —%)y—i—%ci (81) U IV
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U Iv
UIv

By, = Yygay + xqag = ays X +aryy (81)
(81)

By = Tsay + T5ag + 25 as = arsX + arsy + czs Z (8j) Uuv
(8)
(8))

B2 = —Ysa; — T4z = —aysX —avyy

Bay = —T5a; — T5az + 25 as = —ar;X —awsy + 252 & uv

Bu = (- h (e hme = el Realn ) e () UV
(55 1) %

By = (z5+3) a1 — (25— 3) as + = a(ws+3)k—a(@s—3)y+c(s+3)2 (8i) UV
ot 1) 2

B = —(o-Dat(tha- - —afe-b)&ralmil)yca-ba @) UV
(oo 1) o

Bu = (B a-(m-Dam- = almrBi-ols-Pi-cl-Dz @) UV
(5 - 1)

B2y = Tsap +T5az — 25 a3 = ars X +avsy — cz5 2 (89) uv

Bso = —T5a; — 5 Az — 25 ag = —aT5X — a5 § — cz5 Z (83) uv
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