


 





   
      



   








   



    

    
     



































       



















    
   




 






       








TABLE 2.  Refi ned positional parameters and equivalent isotropic 
displacement parameters

Site Atom x y z Beq (Å2)
X1 Ca 0.62459(9) 0.00296(7) 0.25307(8) 0.449(5)
X2 Ca 0.5 0.25 0.62325(12) 0.453(6)
Y1 Ca 0.5 0 0.5 0.420(7)
Y2 Ge 0.5 0 0 0.288(4)
Z1 Ge 0.5 0.25 0.375 0.315(3)
Z2 Ge 0.5 0.25 0.875 0.381(3)
Z3 Ge 0.62647(5) 0.01509(4) 0.75723(5) 0.266(2)
O1 O 0.53087(28) 0.06623(29) 0.67127(26) 0.482(17)
O2 O 0.54303(27) –0.04195(28) 0.86141(26) 0.407(17)
O3 O 0.72260(29) 0.11082(28) 0.80554(25) 0.288(10)
O4 O 0.71030(29) –0.07756(29) 0.69968(28) 0.503(17)
O5 O 0.43278(27) 0.16676(28) 0.46628(26) 0.426(17)
O6 O 0.39650(29) 0.20977(28) 0.78439(28) 0.560(18)

TABLE 3. Refi ned anisotropic displacement parameters (104)
Site U11 U22 U33 U12 U13 U23

X1 36(5) 60(5) 75(4) –9(4) 5(4) 11(4)
X2 85(8) 38(7) 49(4) –11(6) 0 0
Y1 40(6) 55(8) 65(6) 1(5) 4(5) 0(5)
Y2 25(3) 34(4) 50(3) 1(3) 2(3) –5(3)
Z1 43(3) 43 35(4) 0 0 0
Z2 44(3) 44 57(5) 0 0 0
Z3 24(3) 28(2) 48(2) –1(2) 2(2) –3(2)
O1 46(18) 67(19) 71(15) 23(15) –9(12) –2(12)
O2 41(17) 61(18) 53(15) –19(13) 12(12) –16(12)
O3 29(16) 7(14) 73(13) 9(13) 4(12) 19(12)
O4 57(18) 41(18) 94(15) 33(15) 12(12) –10(13)
O5 32(18) 55(18) 75(14) –20(14) –6(12) 12(12)
O6 49(18) 46(19) 118(16) 31(14) 8(13) –24(13)

TABLE 1.  Crystallographic data, data collection parameters, and 
refi nement parameters

Space group I41/a Scan type -2
a (Å) 12.535(2) 2 range (°) 2-80
c (Å) 12.370(2) No. of measured refl ections 3016
V (Å3) 1943.5(5) No. of observed refl ections 860
     with|Fo| ≥ 3(|Fo|) 
Crystal size (m) 80  80  60 R 0.023
Radiation used MoK Rw 0.020
 (cm–1) 150.47 Weighting scheme                     1/2(|Fo|)























      

TABLE 4. Selected interatomic distances (Å)
X1 dodecahedron   Y2 octahedron   
Ca-O1 2.329(4) O1-O2* 2.719(5) Ge-O2 1.873(3) 2 O2-O3‡ 2.651(5) 2
Ca-O2 2.581(4) O3-O4* 2.704(5) Ge-O3 1.906(3) 2 O2-O6‡ 2.718(5) 2
Ca-O3 2.475(4) O1-O4† 3.240(5) Ge-O6 1.951(4) 2 O3-O6‡ 2.744(5) 2
Ca-O3 2.480(3) O2-O3† 2.651(5) Ave. 1.910(3) O2-O3 2.693(5) 2
Ca-O4 2.365(4) O4-O5† 3.085(5)   O2-O6 2.691(5) 2
Ca-O4 2.547(4) O3-O6† 2.744(5)   O3-O6 2.712(5) 2
Ca-O5 2.344(4) O3-O4‡ 2.910(5)    
Ca-O6 2.719(4) O2-O5‡ 2.974(5) Z1 tetrahedron   
Ave. 2.480(4) O1-O6‡ 2.834(5) Ge-O5 1.753(3) 4 O5-O5‡ 2.682(7) 2
  O3-O4‡ 2.910(5)   O5-O5 2.949(6) 4
  O4-O5 2.946(5)    
  O3-O6 3.057(5) Z2 tetrahedron   
    Ge-O6 1.787(4) 4 O6-O6‡ 2.784(7) 2
X2 dodecahedron     O6-O6 2.983(6) 4
Ca-O1 2.410(4) 2 O5-O5* 2.682(7)    
Ca-O2 2.667(4) 2 O6-O6* 2.784(7) Z3 tetrahedron   
Ca-O5 2.360(4) 2 O1-O5† 3.087(5) 2 Ge-O1 1.726(4) O1-O2‡ 2.719(5)
Ca-O6 2.431(4) 2 O2-O6† 2.718(5) 2 Ge-O2 1.807(3) O3-O4‡ 2.704(5)
Ave. 2.467(4) O1-O6‡ 2.834(5) 2 Ge-O3 1.802(4) O1-O3 2.974(5)
  O2-O5‡ 2.974(5) 2 Ge-O4 1.720(4) O1-O4 2.904(5)
  O1-O2 2.931(5) 2 Ave. 1.764(4) O2-O3 3.035(5)
      O2-O4 2.932(5)
Y1 octahedron       
Ca-O1 2.308(3) 2 O1-O5‡ 3.087(5) 2    
Ca-O4 2.304(4) 2 O1-O4‡ 3.240(5) 2    
Ca-O5 2.292(3) 2 O4-O5‡ 3.085(5) 2    
Ave. 2.301(3) O1-O5 3.411(5) 2    
  O1-O4 3.282(5) 2    
  O5-O4 3.406(5) 2    
* Edge-sharing with tetrahedron.
† Edge-sharing with octahedron.
‡ Edge-sharing with dodecahedron.



         






 





 










    






















     

      

       
























       










    




  



     








        











