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Supplementary data

The tables of data shown below are not normally printed in Acta Cryst. Section C but the data

will be available electronically via the online contents pages at

http://journals.iucr.org/c/journalhomepage.html

Table S1. Fractional atomic coordinates and equivalent isotropic displacement parameters (Å)

for 299K-model–III

Ueq = (1/3)ΣiΣjU
ijaiajai.aj .

Occupancy x y z Ueq

Na1 0.421 (19) 0 0 0.5 0.045 (4)
Na2 0.193 (6) 0 0.225 (11) 0.5 0.075 (9)

Ga1 1 0.063729 (18) 0 0.16343 (2) 0.00548 (4)

Ga2 1 0.323682 (18) 0 0.10155 (2) 0.00567 (5)
Ga 0.404 (3) 0.26463 (3) 0 0.62588 (3) 0.00758 (6)

Ti 0.596 (3) 0.26463 (3) 0 0.62588 (3) 0.00758 (6)

O1 1 0.16415 (12) 0 0.03184 (13) 0.0060 (3)
O2 1 0.13003 (13) 0 0.32496 (14) 0.0078 (3)

O3 1 0.20431 (13) 0 0.78848 (13) 0.0071 (3)
O4 1 0.32467 (13) 0 0.44561 (14) 0.0083 (3)

O5 1 0.48026 (12) 0 0.14288 (16) 0.0081 (3)

Table S2. Anisotropic displacement parameters (Å2) for 299K-model–III

U11 U22 U33 U12 U13 U23
Na1 0.026 (4) 0.081 (10) 0.030 (3) 0 0.020 (3) 0
Na2 0.012 (4) 0.16 (2) 0.058 (8) 0 −0.006 (4) 0

Ga1 0.00490 (8) 0.00560 (8) 0.00592 (7) 0 −0.00006 (6) 0
Ga2 0.00476 (8) 0.00526 (8) 0.00693 (7) 0 −0.00074 (6) 0
Ga 0.01020 (12) 0.00705 (11) 0.00551 (8) 0 0.00043 (7) 0

Ti 0.01020 (12) 0.00705 (11) 0.00551 (8) 0 0.00043 (7) 0
O1 0.0049 (5) 0.0070 (5) 0.0062 (4) 0 0.0001 (3) 0
O2 0.0083 (5) 0.0087 (5) 0.0064 (4) 0 −0.0015 (4) 0

O3 0.0104 (6) 0.0057 (5) 0.0054 (4) 0 0.0017 (4) 0

O4 0.0084 (5) 0.0095 (6) 0.0070 (4) 0 −0.0002 (4) 0
O5 0.0048 (5) 0.0054 (5) 0.0138 (5) 0 −0.0016 (4) 0

Table S3. Geometric parameters (Å, ◦) for 299K-model–III
Na1—O2 2.4539 (15)

Na1—O2i 2.4539 (15)

Na2—O4ii 2.327 (12)
Na2—O4iii 2.327 (12)

Ga1—O1 1.8666 (14)
Ga1—O2 1.8344 (15)
Ga1—O5iv 1.8210 (8)

Ga1—O5ii 1.8210 (8)
Ga2—O1 2.0354 (14)

Ga2—O1v 2.0574 (10)

Ga2—O1vi 2.0574 (10)

Ga2—O3vii 1.9295 (9)

Ga2—O3iii 1.9295 (9)
Ga2—O5 1.9263 (15)

Ga—O2vii 2.0254 (10)

Ga—O2iii 2.0254 (10)
Ga—O3 1.8695 (15)

Ga—O4 2.0389 (15)
Ga—O4vii 1.9812 (10)

Ga—O4iii 1.9812 (10)

Symmetry codes: (i) −x,−y, 1−z; (ii) x− 1
2
, 1
2
+y, z; (iii) 1

2
−x, 1

2
−y, 1−z; (iv) x− 1

2
, y− 1

2
, z; (v) 1

2
−x,− 1

2
−y,−z;

(vi) 1
2
− x, 1

2
− y,−z; (vii) 1

2
− x,− 1

2
− y, 1− z.
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Table S4. Fractional atomic coordinates and equivalent isotropic displacement parameters (Å)

for 173K-model–III

Ueq = (1/3)ΣiΣjU ijaiajai.aj .

Occupancy x y z Ueq

Na1 0.433 (19) 0 0 0.5 0.037 (3)
Na2 0.189 (6) 0 0.223 (9) 0.5 0.050 (6)

Ga1 1 0.063739 (18) 0 0.16364 (2) 0.00414 (5)
Ga2 1 0.323600 (18) 0 0.10136 (2) 0.00433 (5)
Ga 0.405 (3) 0.26469 (3) 0 0.62574 (3) 0.00595 (6)

Ti 0.595 (3) 0.26469 (3) 0 0.62574 (3) 0.00595 (6)
O1 1 0.16412 (12) 0 0.03180 (14) 0.0049 (3)

O2 1 0.12989 (13) 0 0.32544 (14) 0.0063 (3)

O3 1 0.20427 (13) 0 0.78856 (15) 0.0059 (3)
O4 1 0.32473 (13) 0 0.44577 (15) 0.0068 (3)
O5 1 0.48034 (13) 0 0.14274 (16) 0.0063 (3)

Table S5. Anisotropic displacement parameters (Å2) for 173K-model–III

U11 U22 U33 U12 U13 U23
Na1 0.022 (3) 0.064 (8) 0.028 (3) 0 0.018 (3) 0
Na2 0.011 (4) 0.108 (16) 0.029 (5) 0 −0.007 (3) 0

Ga1 0.00350 (8) 0.00442 (9) 0.00450 (7) 0 0.00002 (6) 0

Ga2 0.00339 (9) 0.00416 (8) 0.00538 (7) 0 −0.00066 (6) 0
Ga 0.00797 (12) 0.00557 (12) 0.00433 (9) 0 0.00034 (8) 0

Ti 0.00797 (12) 0.00557 (12) 0.00433 (9) 0 0.00034 (8) 0
O1 0.0040 (5) 0.0054 (5) 0.0052 (4) 0 0.0002 (4) 0

O2 0.0062 (5) 0.0076 (6) 0.0049 (4) 0 −0.0010 (4) 0

O3 0.0077 (6) 0.0052 (5) 0.0046 (4) 0 0.0007 (4) 0
O4 0.0071 (6) 0.0079 (6) 0.0054 (4) 0 0.0000 (4) 0

O5 0.0039 (5) 0.0044 (5) 0.0105 (5) 0 −0.0013 (4) 0

Table S6. Geometric parameters (Å, ◦) for 173K-model–III
Na1—O2 2.4450 (16)

Na1—O2i 2.4450 (16)
Na2—O4ii 2.326 (9)

Na2—O4iii 2.326 (9)

Ga1—O1 1.8652 (15)
Ga1—O2 1.8354 (15)

Ga1—O5iv 1.8198 (9)

Ga1—O5ii 1.8198 (9)
Ga2—O1 2.0326 (15)

Ga2—O1v 2.0546 (10)

Ga2—O1vi 2.0546 (10)

Ga2—O3vii 1.9285 (10)
Ga2—O3iii 1.9285 (10)

Ga2—O5 1.9264 (15)

Ga—O2vii 2.0240 (11)
Ga—O2iii 2.0240 (11)

Ga—O3 1.8697 (16)

Ga—O4 2.0332 (16)
Ga—O4vii 1.9811 (10)

Ga—O4iii 1.9811 (10)

Symmetry codes: (i) −x,−y, 1−z; (ii) x− 1
2
, 1
2
+y, z; (iii) 1

2
−x, 1

2
−y, 1−z; (iv) x− 1

2
, y− 1

2
, z; (v) 1

2
−x,− 1

2
−y,−z;

(vi) 1
2
− x, 1

2
− y,−z; (vii) 1

2
− x,− 1

2
− y, 1− z.
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Table S7. Fractional atomic coordinates and equivalent isotropic displacement parameters (Å)

for 123K-model–III

Ueq = (1/3)ΣiΣjU ijaiajai.aj .

Occupancy x y z Ueq

Na1 0.410 (18) 0 0 0.5 0.029 (2)
Na2 0.197 (6) 0 0.217 (7) 0.5 0.038 (4)

Ga1 1 0.063745 (18) 0 0.16375 (2) 0.00363 (5)
Ga2 1 0.323584 (18) 0 0.10129 (2) 0.00381 (5)
Ga 0.402 (3) 0.26467 (3) 0 0.62569 (3) 0.00534 (6)

Ti 0.598 (3) 0.26467 (3) 0 0.62569 (3) 0.00534 (6)
O1 1 0.16419 (12) 0 0.03201 (14) 0.0044 (3)

O2 1 0.12999 (13) 0 0.32565 (14) 0.0059 (3)

O3 1 0.20432 (13) 0 0.78878 (14) 0.0054 (3)
O4 1 0.32455 (13) 0 0.44570 (14) 0.0065 (3)
O5 1 0.48025 (12) 0 0.14286 (15) 0.0056 (3)

Table S8. Anisotropic displacement parameters (Å2) for 123K-model–III

U11 U22 U33 U12 U13 U23
Na1 0.018 (3) 0.045 (6) 0.026 (3) 0 0.016 (2) 0
Na2 0.008 (3) 0.086 (11) 0.018 (3) 0 −0.001 (2) 0

Ga1 0.00310 (8) 0.00387 (9) 0.00392 (7) 0 0.00001 (6) 0

Ga2 0.00289 (8) 0.00370 (8) 0.00479 (7) 0 −0.00065 (6) 0
Ga 0.00708 (11) 0.00500 (11) 0.00395 (8) 0 0.00026 (7) 0

Ti 0.00708 (11) 0.00500 (11) 0.00395 (8) 0 0.00026 (7) 0
O1 0.0036 (5) 0.0049 (5) 0.0048 (4) 0 0.0001 (4) 0

O2 0.0063 (5) 0.0069 (6) 0.0044 (4) 0 −0.0003 (4) 0

O3 0.0077 (6) 0.0045 (5) 0.0041 (4) 0 0.0008 (4) 0
O4 0.0068 (6) 0.0072 (6) 0.0055 (4) 0 0.0001 (4) 0

O5 0.0035 (5) 0.0038 (5) 0.0092 (5) 0 −0.0011 (4) 0

Table S9. Geometric parameters (Å, ◦) for 123K-model–III
Na1—O2 2.4445 (15)

Na1—O2i 2.4445 (15)
Na2—O4ii 2.334 (8)

Na2—O4iii 2.334 (8)

Ga1—O1 1.8652 (15)
Ga1—O2 1.8372 (14)

Ga1—O5iv 1.8202 (8)

Ga1—O5ii 1.8202 (8)
Ga2—O1 2.0304 (14)

Ga2—O1v 2.0557 (10)

Ga2—O1vi 2.0557 (10)

Ga2—O3vii 1.9277 (9)
Ga2—O3iii 1.9277 (9)

Ga2—O5 1.9256 (15)

Ga—O2vii 2.0228 (10)
Ga—O2iii 2.0228 (10)

Ga—O3 1.8724 (15)

Ga—O4 2.0332 (15)
Ga—O4vii 1.9793 (10)

Ga—O4iii 1.9793 (10)

Symmetry codes: (i) −x,−y, 1−z; (ii) x− 1
2
, 1
2
+y, z; (iii) 1

2
−x, 1

2
−y, 1−z; (iv) x− 1

2
, y− 1

2
, z; (v) 1

2
−x,− 1

2
−y,−z;

(vi) 1
2
− x, 1

2
− y,−z; (vii) 1

2
− x,− 1

2
− y, 1− z.



 

Supplementary data 

 

Fourth-order ADPs of the Na1 for the model I. 

 

299 K 

     

D1111 D1112 D1113 D1122 D1123 

-0.00008(25) 0 0.00042(20) -0.037(12) 0 

     

D1133 D1222 D1223 D1233 D1333 

0.00021(21) 0 -0.064(12) 0 0.00004(30) 

     

D2222 D2223 D2233 D2333 D3333 

8.4(19) 0 -0.010(20) 0 0.00057(46) 

 

173 K 

     

D1111 D1112 D1113 D1122 D1123 

-0.00007(24) 0 0.00039(18) -0.025(11) 0 

     

D1133 D1222 D1223 D1233 D1333 

0.00022(17) 0 -0.056(10) 0 0.00004(21) 

     

D2222 D2223 D2233 D2333 D3333 

6.1(18) 0 -0.016(16) 0 0.00026(33) 

 

123 K 

     

D1111 D1112 D1113 D1122 D1123 

-0.00005(21) 0 0.00022(14) -0.022(9) 0 

     

D1133 D1222 D1223 D1233 D1333 

0.00012(13) 0 -0.044(8) 0 0.00014(16) 

     

D2222 D2223 D2233 D2333 D3333 

5.1(16) 0 -0.020(13) 0 0.00031(25) 

 

Parameters Dijkl are  multiplied by 104. 



 

Supplementary data 

 

Structural parameters of the Na2 used for drawing the potential curve in Fig. 6. 

 

     

occupancy x y z Ueq 

0.189(7) 0  0.241(10) 0.5 0.040(4) 

 

 

      

U11 U22 U33 U12 U13 U23 

0.013(3) 0.083(12) 0.025(4) 0 -0.003(3) 0 

 

 

     

C111 C112 C113 C122 C123 

0 -0.002(5) 0 0 -0.009(4) 

     

C133 C222 C223 C233 C333 

0 0.83(33) 0 0.012(8) 0 

 

Third-order parameters Cijk are  multiplied by 103. 
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