Possible 0-GdsSi5O7 Structure:
A2B7C2_0P44 33 2a_7Ta_2a-001

This structure originally had the label A2B7C2_0oP44_33_2a_7a_2a. Calls to that address will be redirected here.
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Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype Gdy07Sis

AFLOW prototype label A2B7C2_0P44 .33 2a_Ta_2a-001
ICSD none

Pearson symbol oP44

Space group number 33

Space group symbol Pna2,

AFLOW prototype command aflow —-proto=A2B7C2_oP44_33_2a_7a_2a-001
~Tparams=a, b/a7 C/Cl, T1,Y1,%21,%2,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25,L6,Y6,26, L7,
Y7, 27,28, Y85 28,19, Y9, 29, L105 Y105 2105 11, Y11, £11

Other compounds with this structure
§—HOQO7SiQ, 5—DYQO7SiQ, 5—Y207Si2

e (Smolin, 1970) found that some structures of RE2O7Sis (RE = Ho, Dy, Gd, Y) were in the orthorhombic Pna2; #33
space group, in which case this would be the prototype of 6-RE207Sis (Becerro, 2004).

e Later, (Dias, 1990) found §-Y2O~Sis| to be in the centro-symmetric Pnma #62 space group.

e This was supported by (Becerro, 2004), who found only one yttrium site in the d-structure.


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/9ZSV
https://aflow.org/p/A2B7C2_oP44_33_2a_7a_2a-001
https://aflow.org/p/A7B2C2_oP44_62_3c2d_2c_d-001

e In addition, if we allow a small amount of uncertainty (O.QA) in positions, FINDSYM places this structure in the Pnma

group.

e Nevertheless we have found no work explicitly stating that the structure of (Smolin, 1970) is in error, and indeed
(Christensen, 1994) found §-Y20~Siy in space group Pna2;. Given this ambiguity, we list GdaO7Sis as a possible
prototype for the d-phase pyrosilicates.

e While the ICSD has entries for Eus O7Siy, Nd3O7Sis, and YbeO7Siy from (Smolin, 1970), there is no entry for GdaO7Sia,

perhaps suggesting that this structure is considered unreliable.

Simple Orthorhombic primitive vectors

a; = ax
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + yas + 21 a3 = ax1 X+ by y + cz1 (4a) Gd I
B, —z1a; —yr1as+ (21 + 1) a3 = —ar X —bypry+c(z+3) 2 (4a) GdI
B; = (xl—l—%) al—(yl—%) ay+ziag3 = a(xl—&—%) i—b(yl—%) V+caz (4a) Gd1I
By = —-(m-3a+m+3)at = —a(@m-3)x+tb(n+3)9+c(an+i)z  (4a) Gd I
(21 +3) as
By = Toai + Yo as + 2o asg = axo X +bys ¥ + cz0 Z (4a) Gd II
Bg = —Xoa; — Yypas + (22 + %) as = —aro X —bya y +c (22 + %) 2 (4a) Gd II
B, = (a:2—|—%) al—(yg—%) as+z9as = a(acg—&—%) i—b(yg—%) Y+ c2az (4a) Gd II
Bs = —(no-Ya+p+at = —a(@m-3)x+bp+i)y+c(a+3)2 (4a) Gd II
(22 +3) a3
By = r3a + yzas + 23 a3 = ax3X +bysy + cz3 (4a) OI
Bio = —w3a; —ysaz + (234 3) ag = —az3X —bysy +c (23 +3) 2 (4a) OI1I
By = (x3—|—%) al—(yg,—%) ay+tzzag = a(xg—&—%)fc—b(y —%)5’4—6232 (4a) Ol1I
B = —(co-Dat(mtat - —a(m-})xib(m+d)grc(nih)z (g Ol
(2 +3) a3
Bis = rqa) + ysas + z4 a3 = arys X +bysy + c24 2 (4a) O1II
B4y = —zga; —ygas + (24 + %) as = —arys X —bysy +c (24 + %) A (4a) O1I1
Bis = (za+3)ai—(ya—3) astzas = a(za+3)&—blya—2) g +cuz (4a) 011
Bie = —(mu—3)ai+a+t3)a+ = —-a(za—3)%+b(pu+3)9+c(au+i)z (4a) on
(24 +3) a3
By = Tsay + ysas + 25 as = arsX + bys y + cz5 Z (4a) O III
Bis = —x5a; — Y5 as + (25 + %) as = —arsX —bysy +c¢ (2:5 + %) Z (4a) O III
By = (:z:5+%) alf(y5f%) as+zsaz = a(x5+%) )‘cfb(y f%) y+cezz (4a) O III
Bo = —(zs—3)ar+(ys+3)a+ = a(zs—3) %+b(ys+3) 9+c(z+3) 2 (4a) O III

(25 + 3)



By, = Tgay + Y as + 2 as = areX + byg y + cz6 Z (4a) o1V

B = —zgai—ysar+ (3%6+3) a3 = —azeX —bye Y +c (26 + 3) 2 (4a) O1v

Bz = (mg—i—%) al—(yg—%) as+zgag = a(x(;—&—%) )?:—b(y —%) V+c2Z (4a) o1V

Bas = —(zs—3) a1+ (we+3)a+ = —a(ze—3)%+b(ys+3)I+c(z+3)2 (4a) o1V
(so.+ 1)

Bos = T7a; + yras + 27 as = ax7 X +by: ¥ + cz7 Z (4a) ovVv

Bog = —xra; —yras + (27 + %) as = —ax7X—by;y+c (27 + %) Z (4a) oV

Byr = (31‘74-%) al—(y7—%) as+zrag = a(m—&—%) &—b(m—%) y+czz (4a) ovVv

Ba = (- Hatrth et = el Dxebred) geelais @) OV
(27 +3) a3

Boy = Tgaj + ysas + zgas = arg X +bysy + czg Z (4a) O VI

B3 = —zga; —ygas + (Zg + %) as = —argX —bysy +c¢ (28 + %) Z (4a) O VI

B3 = (xg—l—%) al—(y —%) as+zzgag = a(xg—&—%)f(—b(y —%)y—i—czgi (4a) O VI

Bsz = —(zs—3)ai+(ys+3)a+ = —a(zs—3)%k+b(ys+3)9+c(zs+3)2 (4a) 0O VI
(2 +3) a3

B3z = Tgaj + ygas + 29 as = axgX + by y + cz9 (4a) O VII

B3y, = —Xgay — Yo as + (29 + %) as = —argX —bygy +c (29 + %) 2 (4a) O VII

Bss = (a:9—|—%) al—(yg—%) as+zgag = G;(l‘g—‘r%) &—b(yg—%) ¥V +cz9Z (4a) O VII

B3 = 7(1‘9*%) a; + (ngr%) a+ = -—a (ng %) 5<+b(y9+%) y+c (Zg+%) Z (4a) O VII
(20 +3) a3

B3y = Z1081 + Y10 a2 + 210 a3 = ar1o X+ by10 ¥ + cz10 Z (4a) Sil

Bss = —zpai—yoaz+ (z10+3) a3 = —az10X —by10y + ¢ (210 + 5) 2 (4a) Sil

Bsgg = (z10+3)ari—(yuo—3) a2+ = a(rio+3) X—b(yio—3) 9 +cz02 (4a) Sil

210 A3

Bo = —(z0—3) a4+ (yo+3) at+ = —a(zi0—3) X+b(yio+3) 9+ (4a) Sil
(210 + 3) a3 ¢(z10+3) 2

Bu = T a1 +yi1az + 211 a3 = ary1 X +byn y + cz11 2 (4a) Sill

By = —zia;—ynas+ (2’11 + %) ag = —aznX—byny +c (211 + %) Z (4a) Sill

Bss = (zn+3)ai—(yu—32)at+ = a(rii+3) Xx—b(yn —3) y+cenz (4a) Si II

Z11as3

By = —(zn—3)a+(yu+3i) at+ = —a(zi—3) X+b(yu+3)y+ (4a) Sill

(211 + 1) a3 clzi1+1) 2
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