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Table S1 Negative thermal expansion (NTE) prediction set (Oxides). T2 is the upper
temperature limit, and the lower temperature limit is uniformly set as OK. NTE is set to one

decimal place, T2 to an integer.

Crystal  Probabilit NTE T2(K

No. Formula System v (%) (ppm/K) )
1 Agr,(Mo0Oy)3 orthorhombic 60% -2.5 724
2 Ag,]lOF monoclinic 80% -21.5 263
3 Ag;BO; trigonal 60% -5.0 256
4 Ag;CN(CIOs), monoclinic 60% -4.1 405
5 Ag;Te(AsOr), monoclinic 60% -4.5 349
6 AgsS(NO), orthorhombic 70% -16.0 353
7 AgClO, orthorhombic 60% -12.9 213
8 AgClO; cubic 60% -9.2 247
9 AgCS(OF); trigonal 60% -6.4 483
10 AglsN,O orthorhombic 60% -18.0 402
11 AgSOsF monoclinic 90% -4.3 314
12 Al11(POy)12 trigonal 80% -11.4 582
13 AlL,Ga(POy); monoclinic 60% -6.7 528
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LiTi;Nb(POy)s
LiTi3Sb(POy)s
LiTizV(POy)s
LiV(POs);
LiV(PO;),
LiV,P;0y;
LiVCo3(POy)s
LiVSn;3(POy)s
LiZr,(AsOy);
LiZry(POy)3
Lu(PO3);
LuSeClO;
Mg, T1,(MoOy)3
MgBr,0

MgCd,(ClO,)e(Total Magnetization=
8.00 uB/f.u.)

MgCdy(Cl0O,)e(Total Magnetization=
4.00 uB/fu.)

MgH¢S,04
MgMo,0,
MgMo,P,0y
MgP,W,04
MgSs(OsF2)4
MgTe(BrO)e
MgTe(ClO)g
MgTe(I0)¢
MgU,Cr,0q4
MgVFeMo30,4

monoclinic
monoclinic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
monoclinic
trigonal
trigonal
trigonal
orthorhombic
orthorhombic
monoclinic
trigonal
trigonal
trigonal
monoclinic
trigonal
orthorhombic
cubic

orthorhombic

orthorhombic

orthorhombic

orthorhombic
monoclinic
orthorhombic
orthorhombic
monoclinic
cubic
trigonal
cubic
orthorhombic

monoclinic

60%
70%
60%
60%
80%
80%
70%
60%
70%
60%
70%
80%
70%
60%
70%
60%
80%
80%
70%
80%
80%
80%
80%
60%

80%

80%

60%
80%
90%
70%
70%
80%
70%
80%
80%
60%

-7.9
-8.5
-4.8
2.2
-6.7
-10.0
-4.5
-3.4
-4.4
-5.1
-3.9
-6.2
-4.9
-7.5
-4.8
-6.5
-1.8
-3.6
-0.4
-2.3
-7.6
-9.4
-9.1
-27.4

-26.5

-21.2

-30.0
-5.0
-6.1
-1.5

-26.6

-23.5

-24.0

-25.3
-2.6
-3.9

588
554
644
703
668
657
645
569
672
627
696
709
686
694
657
591
706
692
660
745
1126
938
826
492

552

543

580
655
545
519
592
698
435
676
1078
616




346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

MgW,0,
Mn(C,03),
Mn,AlsFe(PO5);
Mn,Cr3(NOg),
Mn,Cr;04,
Mn,CrFe;(POy)s
Mn,CrNi3(POy)s
Mn,Cu(PQOy);
MnyFe;Cu(POy)s
Mn,FesNi(POy)e
Mn,Fe;PgWO,4
Mn,Fe;Sb(POy)s
Mn,Fe;Sn(POy)g
Mn,NbFe3(POy)e
Mn,NbNi3(PO4)s
Mn,NbV;3(POy)s
Mn;,NizPcWO,4
Mn,P,0,F,
Mn,P,0q
Mn, Tl,(MoOy)3
Mn, T1,(SO4)3
Mn,V;Cr(POy)s
Mn,V;Cu(POy)s
Mn,V3;PcWO,4
Mn,V;Sb(POy)s
Mn,V;Sn(POy)s
Mn,VFe;(POy4)s
Mn, VNi3(POy)s
Mn;(P,07),
Mnj3(POy)4
Mn;(PO7),
Mn;Cr(POy)e
Mn;Cr,Sb(POy)s
Mn;Cr,Sn(POy)s
Mn;CrSny(POy)s
Mn;CrTe,(POy)s
Mn;Cu,Sn(POy)s

monoclinic
trigonal
monoclinic
cubic
orthorhombic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
orthorhombic
orthorhombic
cubic
cubic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
orthorhombic
monoclinic
monoclinic
trigonal
trigonal
trigonal
trigonal
trigonal

trigonal

70%
70%
70%
60%
70%
70%
70%
80%
70%
60%
70%
60%
60%
70%
70%
70%
70%
70%
70%
70%
60%
70%
70%
70%
60%
60%
60%
60%
90%
70%
70%
90%
90%
90%
70%
60%
80%

-6.3
-18.4
-8.6
-9.0
-3.6
-2.0
-6.5
-0.5
-5.8
-5.8
-3.8
-3.9
-3.7
2.4
-4.0
-0.5
-7.5
-6.3
-71.3
-16.0
-2.8
-0.6
-0.7
-3.7
-23
-1.6
-1.5
-6.9
-6.2
-9.5
-9.8
-7.9
-4.2
-4.0
-7.0
-3.8
-2.8

593
372
521
864
731
641
569
447
567
558
583
571
603
695
637
687
598
550
520
921
626
640
647
583
659
682
653
583
590
566
523
617
583
636
592
601
416




383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419

MnsFe,PsWO,4
Mn;Fe,Sb(PO,)e
Mn;Fe,Sn(POy)e
Mn;FeSn,(POy)s

Mn;Nb(POy)s
MnzNbCo,(PO4)s
Mn;NbCr,(POy)s
Mn;NbFey(POy)e
Mn;NbNiy(POy)s

Mn;Ni,PeWO,4

Mn;04
Mn;PsWO,4
Mn;Sb(POg)s
Mn;Sn(POy)s
Mn3V(PO,)s

Mn;VCr,y(POy)s
Mn;VCu,(POy)s
Mn;VFe,(POy)s
Mn;VSb,(POy)s
Mn;VTe,(POy)s

Mn;sCu(POy)4
MnsCu(POy)s
MnsPsWO,4
MnAsNOs
MnAsOs
MnC;sBrOs
MnCS,NOsFg
MnCr3(POy)s
MnFe(POy),
MnFey(PO4);

MnFe,;Sb,(POy)s
MnFe;Sby(POy)s
MnFe;Sn,(POy)s
MnH,,C,NC1;0,

MnNb;3(POy)s

MnNO4
MnO,

trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
monoclinic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
monoclinic
trigonal
trigonal
orthorhombic
monoclinic
orthorhombic
orthorhombic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
orthorhombic
trigonal
orthorhombic

orthorhombic

70%
60%
60%
60%
90%
70%
90%
70%
70%
70%
70%
90%
60%
60%
70%
90%
90%
60%
70%
60%
70%
60%
80%
70%
60%
60%
60%
90%
60%
60%
60%
60%
60%
60%
90%
80%
60%

75
7.3
6.4
7.1
-8.1
4.5
3.8
52
4.9
6.6
-16.3
8.5
4.6
3.0
8.2
-1.3
2.4
4.4
4.6
4.3
22
0.2
2.7
-7.0
5.9
-15.2
7.1
-8.0
-1.1
5.8
5.5
7.5
6.6
25.5
-8.3
-19.1
-16.8

588
576
631
591
698
630
622
620
621
582
485
665
535
538
640
614
637
577
671
683
422
451
642
409
359
463
618
616
630
554
665
602
593
593
695
443
501




420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

MnP,04
MnPg(WOs);
MnPCO,
MnPNOs
MnPO,
MnRe(CO)yq
MnSeOy,
MnSOgq
MnTeC50¢F;
MnTI(PO5);
MnV,(PO,);
MnV,0g
MnV;(POy)s
MnV;Co0,(POy)s
MnV;Cus(PO4)s
MnV;Niy(POy)s
MnVs(PO,)s
Mo(CO)s
Mo(PO;)4
Mos(PO,)s
Mo0,CsN304
Mo,P,0y;
Mo,P,09
Mo,P;01,
Mo,P;03
Mo,P4Oq5
Mo,POg
Mo;(NOs),
Mo3(POy)4
Mo;04
MosPsPb3;093
MosPWoN;040
Mo4Oq;
MoCl,0;
MOoN,Cl50
MoO;
MoP,04

cubic
trigonal
orthorhombic
orthorhombic
orthorhombic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
trigonal
orthorhombic
trigonal
trigonal
trigonal
trigonal
trigonal
orthorhombic
orthorhombic
monoclinic
orthorhombic
orthorhombic
orthorhombic
monoclinic
monoclinic
monoclinic
monoclinic
orthorhombic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
hexagonal

cubic

70%
100%
60%
90%
80%
70%
70%
80%
70%
60%
60%
60%
70%
60%
90%
60%
60%
60%
90%
80%
90%
100%
100%
90%
100%
100%
80%
80%
90%
90%
60%
80%
70%
70%
60%
70%
100%

8.7
7.4
-22.0
-10.6
8.2
114
6.4
8.4
122
7.8
0.4
5.9
8.2
4.9
1.2
5.9
4.0
22.8
8.2
8.5
-20.3
-10.7
-10.5
-10.8
9.8
9.4
-10.4
9.2
-10.7
-10.1
9.2
-15.7
-10.4
-16.7
-19.9
7.9
-10.3

469
583
470
381
452
468
329
484
471
468
648
617
634
559
649
560
584
593
744
722
611
756
681
765
719
729
637
639
764
722
617
803
671
644
572
628
662




457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493

MoPCl50
MoPOs
MoRhN;ClOy4
MoSOgq
N,O
N,O;(Ferrimagnetic)
N,O;(Antiferromagnetic)
N4Oq
NayFeSn(POy);
Na,0sO4
Na,0sOg
Na,PrsBroNO
NazBe;B;PsO55
NagAlsSicCOy7

NagAlgSisO,s5(Band gap=4.30)
NagAlgSicOy5(Band gap=1.87)

NaAlSiO4
NaB4S4(1304),
NaBrO;
NaClO;
NaGePCO,
NaHfPCO,
NaMg(PO53);
NaMn,FeAg(PO,);
NaMnH3(CO,);
NaMo,(POy);
NaMo,P,0q
NaMos;NO
NaMos0Oy;
NaNb4(PO,)¢
NaNiy(P,011),
NaSbPCO,
NaSn,(POy);
NaTi,04
NaW,(Br;0),
NaZn(PO;);
NaZry(AsOy)3

orthorhombic
orthorhombic
orthorhombic
orthorhombic
cubic
orthorhombic
orthorhombic
monoclinic
monoclinic
monoclinic
monoclinic
monoclinic
cubic
trigonal
trigonal
trigonal
cubic
orthorhombic
cubic
cubic
monoclinic
monoclinic
cubic
monoclinic
cubic
trigonal
orthorhombic
orthorhombic
orthorhombic
trigonal
monoclinic
monoclinic
trigonal
orthorhombic
orthorhombic
cubic

trigonal

80%
100%
60%
60%
60%
70%
70%
70%
80%
60%
60%
70%
70%
70%
70%
70%
60%
70%
80%
70%
60%
60%
90%
60%
60%
80%
70%
70%
70%
80%
90%
60%
80%
60%
60%
80%
70%

-17.3
-10.8
-22.3
-0.3
-17.6
-13.3
-6.6
-4.7
-3.1
-71.3
-2.7
-18.8
-0.2
-2.7
-3.5
-3.5
-3.9
-21.9
-24.3
2.4
-1.2
-3.6
-0.7
-3.2
-22.1
-4.8
-2.2
-6.2
-4.2
-2.3
-8.6
-3.2
-2.8
-33.1
-17.9
-1.2
-3.0

606
603
653
813
366
373
370
485
702
644
632
1154
672
578
496
492
502
860
684
677
683
658
688
642
941
596
670
579
579
795
646
691
688
613
594
726
683




494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530

NaZry(POy)3
Nb(Br;0),
Nb(PO;)4
Nb;;WOs;
Nb,(POy)3
Nb,Ge,04
Nb,P,09
Nb,S4ClyO5
Nbs3(Cl304),
Nb;(OF)s
NbsAI(PO,)
Nb;ClO4

Nb3CO(PO4)6

Nb;Cr(PO,)s
Nb;Fe(PO,)s
Nb;Ni(PO,)s
Nb;O;F
Nb;PsWO,,

Nb3Sb(PO4)s

Nb;V(POy)s
NbgP ;5054
NbyAsO,s

NbyPO»s

NbCrzFe3(PO4)6

NbCI'3 (PO4)6
NbFe3 (PO4)6

NbFe3C02(PO4)6
NbFe3Cu2(PO4)6

NbFes(POs)e
NbI;0
NbIO,

NbNis(POs)e

NbP,O,
NbPs(WOs)3
NbPCI3O0
NbPO;
NbS,NOy

trigonal
orthorhombic
orthorhombic
monoclinic
trigonal
monoclinic
orthorhombic
orthorhombic
cubic
orthorhombic
trigonal
orthorhombic
trigonal
trigonal
trigonal
trigonal
orthorhombic
trigonal
trigonal
trigonal
trigonal
monoclinic
monoclinic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
monoclinic
orthorhombic
trigonal
cubic
trigonal
orthorhombic
orthorhombic

orthorhombic

100%
60%
90%
90%
90%
70%
90%
70%
80%
70%
90%
70%
80%
90%
80%
80%
70%
100%
90%
90%
100%
70%
60%
90%
90%
80%
70%
90%
70%
70%
70%
70%
100%
100%
70%
100%
80%

0.2
9.7
-8.8
4.4
-8.3
-0.1
9.7
-15.1
8.5
112
7.5
6.4
-8.0
-8.8
-8.1
7.7
7.1
-8.1
7.9
8.2
4.4
3.3
5.4
3.1
8.6
8.2
6.3
42
6.2
-16.9
124
7.1
-10.6
7.4
-16.8
-11.5
7.7

756
712
739
688
783
656
661
617
727
635
691
594
696
724
697
696
580
711
731
721
802
591
590
691
730
697
611
626
618
594
674
629
673
582
592
618
679




531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567

NbV,Fe3(POy)s
NbV,0,
NbV3(PO,)s
NbV;Cry(POy)s
NbV3Cus(PO,)e
NbV;Fes(POL)s
NbV5(PO,)s
NCIO4
Nd(CIO)s
Nd»Zr3(MoOy)s
NdGaO;
NdSeClO;
Ni(CO),
Ni(PO;)4
Ni,P,Oq
Ni3(P,07),
Niz(PO4)4
Ni3P4Oq5
NiAs3H;0F g
NiGeH ,(OF)g
NiH»S,09
NiMoP,0q
NiP,O,
NiP,WOy
NiPs(WOgs);
NiPNOy,
NiPNO;s
NiPOy4
NiS,0q
NiSnP,0q
NpNi(OF»)s
NpNOs
NpPO,F
0Os;0
OssPd(CO)y
0s6C17507
086C19029

trigonal
cubic
trigonal
trigonal
trigonal
trigonal
trigonal
orthorhombic
orthorhombic
trigonal
cubic
orthorhombic
cubic
orthorhombic
orthorhombic
orthorhombic
monoclinic
orthorhombic
orthorhombic
trigonal
orthorhombic
orthorhombic
monoclinic
orthorhombic
trigonal
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
monoclinic
monoclinic
orthorhombic
cubic
orthorhombic
orthorhombic

orthorhombic

60%
90%
90%
90%
90%
60%
70%
60%
60%
80%
60%
60%
80%
80%
70%
80%
100%
90%
70%
80%
60%
90%
90%
70%
90%
80%
90%
100%
80%
80%
70%
90%
70%
70%
70%
70%
70%

-3.3
-8.4
-8.1
-0.7
-3.0
-6.0
-5.0
-6.6
-15.3
-3.9
-12.0
-9.2
-18.6
-1.2
-9.4
-9.2
-9.0
-9.9
-13.3
=223
-29.8
-10.1
-7.8
-9.7
-7.0
-6.8
-8.5
-8.9
-9.1
-8.7
-5.3
-8.0
-5.2
-2.3
-17.0
-18.0
-18.4

629
746
714
693
700
623
645
491
1192
1113
1009
1044
640
602
475
520
529
552
636
652
569
660
429
581
607
515
348
405
540
545
1076
987
967
296
630
579
598




568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604

0s7C19S09
OsBr,N4Cl10,
OsOFs(Pnma)
OsOFs(Pna2 1)
P(W3010)4
P,W,0q4
P,W,0q
P,W;03
P,Ws09
P,WO;
P,WOg
P3(WOg),
P3N0
P3SN,C150
P,WO,
PBr;0
PC1;0
PCIOF,
Pd,O
PNO;

PO;
Pry(MoQy);
PryHf3(M00O4)9
PrC9SeNyO,
PS,N(C150,),
Pt,0
PW 5,043
PW;04,
PWO,
PWOs
Rb,Cdy(MoOy)3
Rb,UH,(SeOs),
Rb;GaP¢(HO;)s
Rb3P(W3010)4
Rb,sTe,Sg015
RbAsOF;
RbMo,P;03

monoclinic
orthorhombic
orthorhombic
orthorhombic
cubic
orthorhombic
orthorhombic
orthorhombic
monoclinic
cubic
orthorhombic
trigonal
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
cubic
orthorhombic
orthorhombic
orthorhombic
trigonal
monoclinic
orthorhombic
cubic
cubic
monoclinic
orthorhombic
orthorhombic
cubic
orthorhombic
trigonal
cubic
orthorhombic
orthorhombic

monoclinic

60%
60%
60%
60%
100%
70%
90%
70%
70%
100%
70%
100%
70%
70%
90%
70%
80%
80%
70%
80%
90%
80%
100%
60%
70%
60%
80%
60%
70%
90%
60%
60%
60%
80%
60%
70%
80%

-17.4
-9.1
-9.4
-9.4
-13.5
-10.5
-10.5
-11.0
-4.5
-11.5
-7.3
-6.5
-15.4
-17.1
-9.4
-12.0
-13.7
-15.6
-16.8
-13.3
-13.0
-14.6
-13.5
-18.3
-14.7
-15.7
-9.7
-9.5
-9.1
-12.0
-8.2
-1.3
-8.2
-5.4
-2.6
-19.8
-4.6

611
432
460
457
801
639
546
536
582
543
681
625
484
489
676
485
518
534
224
460
552
1171
1115
1180
649
218
820
572
572
633
1210
1050
1091
1112
1255
1133
1119




605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641

RbP(OF),
Re(CL,0),
Re,C3(Cl0,)3
Re3S409
ResSe; O3
Re;SesOgF
ReBi3;04
ReH»,C4S4NClgO;
ReN,(OFy),
RePClzO0
ReWOq
RhN;Cl¢0
RhWN;CIO,4
Ru(NO,)s
Ru3C1o1,09
RuN;Cl1;0
RuN;Cl50
RuN,C1;0,
RuNCl1;0,
RuSN,(ClO),
S(NO2),
SaN(O2F),
Sb(PO;)4
Sb,P,09
Sb,TesMoCy(OF;)4
Sb, Tes WC4(OF;)4(Ferromagnetic)
Sb,Te; WC4(OF;)4(Non-magnetic)
Sb;104
Sb3PcWO,4
Sb4O5F,
SbgCl,015
SbH;C,S,Br;N,O
SbO,

SbOF
SbPs(WOs)s
SbPC;Cls0
SbPCl150

orthorhombic
orthorhombic
orthorhombic
trigonal
cubic
monoclinic
cubic
orthorhombic
orthorhombic
orthorhombic
cubic
orthorhombic
orthorhombic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
trigonal
orthorhombic
monoclinic
orthorhombic
hexagonal
orthorhombic
trigonal
orthorhombic

orthorhombic

70%
70%
60%
80%
80%
70%
70%
60%
70%
80%
90%
60%
70%
60%
70%
60%
60%
60%
60%
60%
70%
60%
90%
90%
60%
70%
60%
60%
90%
60%
70%
60%
60%
60%
90%
60%
80%

-0.3
-13.2
-16.2
-16.6
-16.0
-10.0
-16.6

-9.9

-9.3
-12.1

-1.0
-18.1
-15.2

-6.6
-13.7
-17.2
-19.2
-16.1
-20.6
-20.8
-13.4
-12.3

-7.3

-3.8
-10.2

-9.2

-9.0
-14.2

-4.4

-7.2

-9.8
-20.7
-11.4

-8.7

-3.8
-15.8
-12.4

1088
427
398
631
648
668
683
853
423
440
598
443
552
500
471
457
449
448
453
449
464
411
582
490
736
945
726
406
668
395
287
585
413
246
636
456
464




642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678

SbSsCl5s0
SbTeClO;
Se,SsN4O 5
Si(Sn304),
Si;605F
Si3(Cl40),
SigC4NOy g
SiMoP;0y;
SiN4(OF»);
SiP;RuOy;
Sm(ReOs);
SmAgO,
SmRe3;Oy6
SmSeClOs
Sn(PO3)4
Sn,CsN,O17
Sn3(OF),
SN4Os
SnyP,09
SnsPsO,5
SngP3NO, 4
SnH4(CL,0),
SnN,Cl1,0
SnO,
SNOsF
SnPs(WOs)s
SnPClO,
SnPO,
SnWO,
Sr,V,0F
SrBr,O
SrCd(10,)4
Srl,O
SrIO
SrMn,0q;
SrP;NO;,
Ta(POy),

orthorhombic
orthorhombic
orthorhombic
hexagonal
monoclinic
orthorhombic
monoclinic
trigonal
hexagonal
trigonal
orthorhombic
hexagonal
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
trigonal
orthorhombic
orthorhombic
orthorhombic
hexagonal
orthorhombic
trigonal
orthorhombic
orthorhombic
cubic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
cubic
orthorhombic

orthorhombic

60%
60%
90%
70%
70%
70%
80%
100%
60%
80%
100%
60%
100%
90%
80%
90%
80%
70%
70%
70%
80%
60%
70%
60%
60%
90%
70%
90%
90%
60%
70%
70%
60%
60%
70%
60%
90%

-17.1
-11.6
-12.9
-14.4
-17.7
-16.3
-18.3
-4.3
-12.4
-3.1
-13.6
-13.2
-13.9
-9.8
-6.6
-17.7
-17.3
-13.1
-6.9
-2.8
-15.3
-20.5
-11.1
-14.3
-13.0
-3.4
-10.9
-3.8
-19.8
-16.7
-26.8
-23.5
-25.9
-25.2
-1.9
-7.0
-10.4

646
402
624
592
551
576
786
736
580
751
1085
981
1083
1002
589
600
415
475
405
536
415
550
417
398
467
601
438
473
489
1173
1158
1197
1135
1139
1133
1127
643




679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715

Ta;;MoOs;
Ta,Cd(P,07);
Ta,W,04
Ta;Sb(PO4)s
Tas(P,07)s
TaAsOs
TaNbOs
TaNiP,0q
TaO;,
TaP,0,
TaSCl;,0
Tby,(M0Oy);
Tby(SO4)3
Tby(WOy);
TbSeClO;
TcBi30g
Te, W(NOy),
Te3C,S,2(0OF)s
TesH4(NOg),
TesMosOig
Te;WsOig
Te4As,S(OF),
ThyN,;OF 5
ThyP3043
Ti(PO3)4
Ti(PO4),
Ti,C,09
Ti,Cu(POy);
Ti,Sb(POy,);
Ti,Sn(POy);
Ti3C0,PsWO,4
Ti3Co,Te(PO4)s
Ti3CoSn,(POy)s
Ti3Cr(POy)s
Ti3CrFe(PO4)s
Ti3Cr,Sb(PO4)s
Ti3Cr,Sn(POy)g

monoclinic
orthorhombic
monoclinic
trigonal
trigonal
orthorhombic
orthorhombic
orthorhombic
cubic
cubic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
cubic
monoclinic
monoclinic
orthorhombic
monoclinic
monoclinic
orthorhombic
cubic
monoclinic
orthorhombic
monoclinic
orthorhombic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal

trigonal

60%
80%
90%
90%
90%
60%
90%
70%
90%
100%
80%
90%
80%
100%
90%
70%
70%
60%
70%
80%
70%
80%
60%
60%
60%
80%
60%
60%
60%
70%
60%
60%
70%
80%
70%
80%
80%

4.1
-10.9
-14.9

7.6

1.3

9.9
12,6

9.9

4.5
-10.7
-13.6
-18.8

-8.8
-19.9

9.7
-17.0

5.6

4.9

14

0.4

4.4

9.1
-17.0

6.9

0.5
-16.9
-10.2

0.7

5.2

3.9

5.1

5.4

4.5

7.9

0.2

0.7

-0.3

709
636
484
621
710
607
688
562
522
544
547
1181
1089
1129
996
683
634
464
581
723
680
494
1307
1095
667
608
596
554
601
657
636
602
657
676
695
723
728




716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752

Ti3CrSby(PO4)s
Ti3CrSny(PO4)s
Ti3CuPgWO,4
Ti3Cu,Sb(PO4)s
Ti3Cu,Sn(PO4)g
Ti3Cu,Te(PO4)s
Ti3CuSny(PO4)s
Ti3Fe;PsWO,4
Ti3Fe;Sb(PO4)s
TizFe,Sn(POy)g
Ti3Fe; Te(PO4)s
Ti3FeCuy(POy)s
Ti3FeSby(PO4)s
Ti3FeSny(PO4)s
TizMn,Nb(POy)s
TizMnyPsWO,4
Ti;MnCr(PO4)s
Ti;MnSby(POy)s
Ti3MnSny(POy)s
Ti3Nb,Cr(POy)s
Ti3NbCo,(POy)s
Ti3NbCu,(POy)s
Ti;NbFey(PO4)s
Ti3NbNi(POy4)s
TizNbV,(POy)s
Ti3P4(NOg),
Ti3P4(NOo),
Ti3PsWO,4
Ti3Sby(POy)s
Ti3V,PsWO,4
Ti3VSb,y(PO4)s
Ti3VSny(POy)s
Ti4PsPbOyy
TigIn,Si,P 15049
TiC;(NO);»
TiCr;(POy)s
TiFe;Sby(PO4)s

trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
monoclinic
monoclinic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
monoclinic
trigonal

trigonal

70%
60%
90%
80%
80%
80%
60%
60%
60%
60%
70%
80%
60%
60%
70%
70%
70%
60%
60%
80%
60%
80%
60%
60%
70%
70%
60%
100%
70%
70%
60%
60%
80%
70%
70%
90%
60%

5.9
5.0
28
2.9
29
3.0
5.5
6.1
-6.1
6.2
6.4
0.8
5.0
5.6
0.7
-1.9
3.1
38
3.6
1.9
3.9
14
32
4.4
-1.6
8.8
8.4
-8.3
0.4
6.2
6.0
5.1
6.2
8.4
-18.9
7.8
6.3

645
697
661
557
582
560
596
581
689
683
686
712
694
746
718
666
728
608
654
634
690
710
696
644
685
549
570
662
608
577
694
732
619
728
631
682
699




753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789

TiMn,Fes3(POy)s
TiMn;Cuy(POy)s
TiNbs(POL)s
TiNiP,09
TiOF,
TiP,H,09
TiP,0O,
TiPs(WOs);
TiV,0;
TiV;3Cuy(POy)s
TiV3Sny(POL)g
T1,Nis(MoOy)s
Tl3(M0Oy),
Tl;Hg,S:ClO)
TIFeC5NOy
TIMo,P303
TIPO,
TmSeClO;
TmTI(MoOs),
U(ClO),
U(MoOs)1,
U,0sFs
U,PCl;,0
U,S(NOs),
U,T1,M03046
U,V,)NiOy6
U;(POg),
U0
UBCOs
UG,0,
UC,Se>(NOg),
UC40,
UCrOy
UCu(Mo0,09)6
UN,0,
UO;
UPO;s

trigonal
trigonal
trigonal
orthorhombic
monoclinic
monoclinic
cubic
trigonal
cubic
trigonal
trigonal
cubic
hexagonal
monoclinic
cubic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
trigonal
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
monoclinic
trigonal
orthorhombic
cubic

orthorhombic

60%
70%
90%
70%
60%
60%
80%
100%
80%
80%
60%
60%
60%
60%
60%
80%
60%
80%
60%
60%
80%
80%
70%
90%
80%
80%

100%

90%
60%
70%
80%
60%

100%

70%
70%
80%
70%

-0.3
-0.8
-7.8
-9.6
-15.4
-3.5
-8.5
-7.3
-9.9
-1.2
-5.5
-9.0
-16.4
-15.4
-11.5
-8.6
-0.2
-10.1
-15.1
-15.2
-1.3
-16.0
-16.2
-8.6
-17.2
-3.9
-8.5
-13.4
-31.1
-15.2
-11.5
-9.4
-8.1
-6.6
-19.1
-17.0
-1.2

677
533
690
581
466
872
550
582
763
688
694
932
610
392
655
652
615
993
1028
1116
1192
1182
1200
1068
982
1082
1080
974
1079
1089
1150
1072
1039
1192
1074
945
950




790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826

UV,04
V(BisOs)s
V(PO3)4
V1(POy)s
V,AgP;01,
V,Co0y4
V,CrO,
V,Cu(POy)3
V,Fe;PcWO,4
V,Fe;Sb(POy)s
V,Fe;Sn(POy)s
V,Hg,0,
V,NiOg
V,05
V,P,0q
V,SnO,
V,S0g
V3(POy)4
V3Biy(POy)s
V;C0,PsWOy4
V3CoSby(PO4)s
V3CoSny(POy)s
V;3Cr(POy)s
V;3CraSn(POy)s
V;CrSby(POy)s
V;3CrSny(POy)s
V;Cu(POy)s
V3Cu,Ni(PO4)s
V;Cu,PgWOy4
V;3Cu,Sb(PO4)s
V;3Cu,Sn(POy)s
V;3Cu,Te(POy)s
V;3Fe;Sb(PO4)s
Vi3Fe, Te(POy)s
V;3Ni(POy)s
V;3Nip,PcWOy4
V3P40;5

orthorhombic
monoclinic
orthorhombic
trigonal
monoclinic
orthorhombic
cubic
trigonal
trigonal
trigonal
trigonal
orthorhombic
orthorhombic
orthorhombic
orthorhombic
cubic
orthorhombic
monoclinic
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal
trigonal

orthorhombic

90%
60%
80%
60%
80%
60%
70%
90%
70%
60%
60%
80%
60%
70%
80%
100%
70%
90%
80%
60%
60%
60%
80%
90%
60%
60%
80%
90%
90%
90%
90%
90%
60%
60%
60%
70%
90%

9.3
-8.3
2.6
8.4
4.7
9.3
2.7
2.1
2.9
3.1
6.5
-12.3
-8.8
-8.9
-10.3
7.6
9.3
6.9
12
4.4
74
74
7.7
22
7.3
-7.0
7.6
3.3
4.4
3.3
3.3
42
7.3
75
7.6
6.4
-10.5

1055
658
758
660
522
599
699
644
642
638
583
618
628
784
623
560
597
716
612
580
612
612
656
659
662
661
636
591
589
601
610
603
595
595
638
586
714




827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863

V3P,WOy
V3PcWO,,
V3S,NOy,
V3Sb(PO,)s
V,Sba(POy)s
V4(P,07)3
V,4CuNiO,
V5PcWO,,
VSb(POL)e
VAsOs
VCdCIlO;
VCdPO;,
VCo(POy),
VCry(POy)
VFe:Sby(POs)e
VHg,P,0y
VNisSby(POs)e
VNiP,0Oq
VP,0,
VP¢(WOs);
VPN,05
VPNOg
VPO;
VSO4F;
VZnPbOs
W(CO)s
W;C,NCI50,
W504
W7(OFs)s
WN,(OF,),
WN(OF,),
WO,
WO,
Y(PO3);
Y,(Se0,);
Y2(S04)3
YAgO,

monoclinic
trigonal
monoclinic
trigonal
trigonal
orthorhombic
monoclinic
trigonal
trigonal
orthorhombic
orthorhombic
monoclinic
trigonal
trigonal
trigonal
orthorhombic
trigonal
orthorhombic
monoclinic
trigonal
monoclinic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
hexagonal
trigonal
monoclinic
orthorhombic
hexagonal
cubic
trigonal
orthorhombic
orthorhombic

hexagonal

70%
100%
70%
70%
70%
90%
80%
70%
60%
70%
80%
80%
60%
90%
60%
60%
60%
80%
80%
100%
80%
90%
90%
70%
60%
70%
70%
70%
80%
60%
70%
70%
90%
70%
100%
60%
70%

-11.1
-8.4
-1.3
-4.7
-2.9

-10.7
-0.3
-4.3
-5.4
-5.5

-12.8
-1.7
-5.6
-7.8
-1.4

-16.8
-1.4

-10.2

-10.5
-7.2

-16.6
-9.3

-10.5
-6.6

-11.6

-18.5

-17.9
-8.5
-6.8

-10.0
-9.9
-8.1

-10.5
-6.7
-2.7
-4.5

-11.0

690
661
609
656
689
698
550
578
592
491
596
497
596
669
622
561
611
616
617
579
558
545
708
637
658
565
786
607
584
520
578
748
491
1216
1139
1162
1032




864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900

Yb(PO3)s
Yb4BrsO
YbL,O0
YbP;0y
YbSeClO;
YbTI(MoOy),
Y SeClOs
Zn,MoSeO,

ZnyP3C(NOy)3

ZIlgSiO4
Zn,TeMoO,
Zn3(POg),

ZH4AS3C3N3013
ZII4P3C3N3O 13

ZnAsNOy,
ZnAsWOs
ZnBi,P,04
ZnC,S,(0F)s
ZnCr,05
ZnCuP,0O,
ZnFey(P,07),
ZnFe,(POy),
ZnMo,0O,
ZnMo,P,0q
ZnMos0,
ZnMoAsOs
ZnMoQOg
ZnNiMoP,0g
ZnNiSnP,04
ZnP»(WOs),
ZnP,W,09
ZnPNO4
ZnSn,P,0q
ZnSnAsOs
ZnW,0,
Z1(AsOs),
Zr(POs),

trigonal
hexagonal
orthorhombic
monoclinic
orthorhombic
orthorhombic
orthorhombic
monoclinic
monoclinic
trigonal
monoclinic
orthorhombic
monoclinic
monoclinic
monoclinic
monoclinic
orthorhombic
trigonal
monoclinic
monoclinic
orthorhombic
monoclinic
monoclinic
orthorhombic
orthorhombic
monoclinic
monoclinic
orthorhombic
orthorhombic
orthorhombic
orthorhombic
monoclinic
orthorhombic
monoclinic
monoclinic
monoclinic

monoclinic

90%
70%
60%
90%
90%
60%
70%
60%
70%
80%
60%
90%
70%
70%
70%
70%
60%
60%
70%
100%
80%
80%
90%
80%
70%
60%
90%
90%
60%
60%
60%
80%
70%
70%
90%
70%
70%

-8.0
-16.3
-18.8

6.4

9.1
-16.2
-26.9

5.6
-15.1

1.9

2.4

7.2
132
-13.8
-10.6
122

1.8

-6.0

0.1

43

9.8

3.3
-10.0

9.0

8.6

4.4

9.0

-7.0

4.7

-6.0

-8.3

6.7

5.8

4.8
-16.4

2.4

3.8

1132
1095
1087
1038
973
1008
1084
510
458
381
565
435
420
461
390
510
477
507
580
175
707
534
589
602
696
511
688
576
293
515
570
425
437
241
503
557
681




901 Z1,(POy); trigonal 80% -3.7 740
902 Zr,Ga(POy); trigonal 70% -3.0 760
903 Zr4Cd(POs)e trigonal 80% -0.6 759
904 ZrFe(POy)3 orthorhombic 70% -10.9 729
905 ZrOsF; orthorhombic 60% -0.5 969
906 ZrP,COgq monoclinic 60% -8.1 493
907 ZrP,N;OgF monoclinic 60% -12.3 889
908 ZrP,0, cubic 100% -9.6 619
Table S2 NTE prediction set (Cyanides). T2 is the upper temperature limit, and the lower
temperature limit is uniformly set as OK. NTE is set to one decimal place, T2 to an integer.
Crystal Probability NTE
No. Formula T2(K)
System (%) (ppm/K)
1 ((CH;3) CCl3) Cd (C N), cubic 60% -27.5 773
2 ((CH3)4N) (CuZn (CN)y) cubic 60% -6.2 840
3 ((C H3)4 N); Mn (Cly; (Nb (C N))g) cubic 60% -6.2 683
4 ((Co (H; O),); Mo (C N)g) (H; O),4 tetragonal 60% -8.8 521
5 ((N (C H3)4) (Cu Zn (C N)4)) (C Cly)g.9 cubic 80% -3.8 835
6 (Cd (CN),) (C(CHj), Cl) cubic 60% -9.6 813
7 (Cd (CN),) (CCly) cubic 60% -26.9 817
8 (Cd Hg (C N)4) (C Cly), cubic 70% -15.4 811
9 (Cd Zn (C N)y) (C Cly), cubic 60% -28.6 812
10 (Cds (Coy.5 Cro.5 (C N)g)2 (Hz O)15)1-3333 cubic 60% -28.0 320
11 (Cos Fey (CN) 12 (Hz O)14)1.33 cubic 60% -26.1 319
12 (Cu (H; 0)), (Mo (C N)g) (H, O), tetragonal 60% -24.0 446
13 (Lag.75 Prg.25) Co (C N)g (H; O)s hexagonal 60% -11.0 439
14 Al (C N); cubic 60% -33 504
15 Am (Ag (C N)y); (H; O)3 hexagonal 60% -7.9 301
16 Be (CN), cubic 90% -9.4 453
17 Cg Hi; Mn, Mo Ny, Os tetragonal 60% -36.0 538
18 Ca K4 (Re; Mos Sg (C N)g) (H O)g cubic 60% -9.8 725
19 Cd (Cro.333 Irg.333 (C N)4) (Hz O)4.333 cubic 60% -11.9 320
20 Cds ((Fey.333 Coy.333) (C N)i6) (Hz O)i5.667 cubic 60% -38.1 319
21 Co (Cog.333 Irg.333 (C N)g) (H O)4.333 cubic 60% -32.3 337
22 Csp.75 Ki.a5 (Reg Seg (C N)4 (O H),) (H, O)  tetragonal 60% -14.4 858
23 Csg ((Reg (CN)3 Sg), SO) hexagonal 60% -18.2 815
24 Fe (Coy.; Feg.s (C N)g) cubic 100% -11.1 443
25 Fe (Fep.97 (C N)g)o-ss (Hz O)g.473 cubic 60% -8.7 463




26 Fe, Fes.00 (C N)js.0 (Hz O)11.0 cubic 60% -41.8 715
27 Ga (CN); cubic 90% -8.1 387
28 Hy.» (Ru; (05 C (C H3))4)s.5 (Cr (CN)s N O) cubic 60% -0.6 684
29 In (C N); cubic 80% -21.9 383
30 Ing.os Euy (N C N)5 I3 hexagonal 60% 2.3 600
31 K Cu ((Coy.7 Fep.3) (C N)g) cubic 60% -7.6 264
32 K;.9 (Fes Fes.go (C N)ig.00) (O H)1.9 (H; O)7.0)  cubic 60% -4.7 784
33 K¢ (Moz Re; Sg (C N)s) tetragonal 60% -6.6 553
34 Ks (Seg (Mog (C N)s)) tetragonal 60% -9.7 603
35 LiEu, NCN) L5 cubic 60% -28.5 757
36 Mn (C N), cubic 90% -33.3 442
37 Nayg.5 Fe (Fe (C N)y) cubic 90% -8.5 448
38 Nay.5; Fe (Fe (C N)g) cubic 90% -7.3 447
39 Nay.s55 Fe (Fe (C N)g) cubic 90% -12.9 446
40 Nd (Ag (CN),); (H, O)3 hexagonal 60% -7.7 305
41 Ni (C N), (N Hj) tetragonal 60% -4.4 390
42 Pd (CN), tetragonal 60% -8.1 317
43 Pr (Ag (CN),); (H; O); hexagonal 60% -71.7 302
44 Pr Co (C N)g (H, O)s hexagonal 60% -11.1 440
45 Pt (CN), tetragonal 60% 2.2 346
46 TICN cubic 60% -11.1 283
47 Zn[N(CN),], orthorhombic ~ 80% -11.8 431
Table S3 NTE prediction set (Fluorides). T2 is the upper temperature limit, and the lower
temperature limit is uniformly set as OK. NTE is set to one decimal place, T2 to an integer.
No. Formula Crystal System Probability (%) NTE (ppm/K) T2(K)
1 AcF; cubic 90% -28.2 375
2 Ba;slng(S7F¢)3 tetragonal 60% -19.1 873
3 Ba;Tiy(05Fs), tetragonal 60% -10.5 698
4 BaTaF, cubic 70% -3.0 990
5 BNF; tetragonal 60% -11.4 419
6 CaSnF, tetragonal 60% -21.9 399
7 CaSnFg¢ cubic 100% -6.2 200
8 CaTbFg tetragonal 60% -22.8 650
9 CrRu(NF)¢ cubic 60% -9.0 973
10 Cs,SCIGF cubic 60% -7.2 576
11 CsCu,yFg cubic 60% -12.5 548




12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Cu,OF,
Cu,OF
Fe(NF);
GdF;
HfFeFq
HfMnFj
HfTiFg
HfVF¢
Hg;F
K,AgAsFg
K,AgSbFg
K,CuSbF,
KHosF
KTbsFq
KY;Fig
LaF;
LiVFq
LuF;
Mn,Hg,SFq
MokF;
NaSc(NF3),
NaTh,F,
NaUFg
NaV(NF;),
NbF;
NpFs
PNFg
Pt;F
Rb,CuAsFg
Rb,SCIgF
RbsNb;OF 5
RbEusF
RbTbsFg
ReC;04F
Sc(NF2);
ScC3(N3F2)3
Si(NF3),
SiF,

tetragonal
tetragonal
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
cubic
tetragonal
cubic
cubic
cubic
tetragonal
cubic
cubic
cubic
cubic
tetragonal
cubic
cubic
tetragonal
cubic
cubic
cubic

cubic

60%
60%
60%
70%
90%
90%
100%
100%
60%
60%
60%
60%
60%
60%
60%
70%
80%
90%
60%
60%
80%
60%
60%
70%
90%
60%
80%
70%
60%
70%
70%
60%
60%
80%
60%
70%
60%
60%

-5.6
-10.0
-10.2
-25.5
-11.3
-17.9
-16.7

-8.3
-24.3

-3.6

-3.1

-3.6
-13.7
-15.7
-15.5
-33.0
-26.1
-24.4

-9.8

-1.5
-23.1

-2.3

-6.3
-16.0

-7.8

-5.8
-21.6

-9.9

-3.0
-12.2

-8.6
-15.8
-15.7
-10.0
-11.7
-39.2

-8.5
-15.3

518
555
467
544
737
745
500
738
313
585
591
585
972
956
959
319
364
377
637
442
369
651
644
401
471
560
442
359
595
534
676
972
957
715
467
1074
470
501




50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

SNF
SrAlF5
SrCrFs5
SrPdF,

TaAgF,
TaCl4F
TaF;
TbCd,Fs
TbCdF,
Ti(NF,);
TiCuNO4F;

TiF,

TiF;
TiZnF,
T, VFs

TmF;
UF;
UFs

UOF,

V(NF,);
V(NF3),
VFs5
VRu(NF)
WO,F
WOF,
Y;3NFy
YbF;
YF;
Zn(NF,),
Zr;Pb(O5F3),
ZrCrFg
ZrTiFg
ZrVFg

tetragonal
tetragonal
tetragonal
tetragonal
tetragonal
tetragonal
cubic
tetragonal
tetragonal
cubic
tetragonal
cubic
cubic
tetragonal
cubic
cubic
cubic
tetragonal
tetragonal
cubic
cubic
tetragonal
cubic
tetragonal
tetragonal
cubic
cubic
cubic
tetragonal
cubic
cubic
cubic

cubic

80%
60%
80%
60%
90%
90%
100%
60%
60%
60%
70%
80%
60%
80%
60%
80%
60%
60%
70%
70%
70%
70%
60%
100%
90%
90%
80%
60%
60%
60%
80%
100%
100%

-31.9
-15.6
-9.6
-10.0
-0.4
-11.3
-13.4
-12.9
-12.8
-10.8
-20.3
-13.6
-8.8
-12.9
-1.7
-24.1
-26.5
-6.3
-3.7
-0.6
-8.7
-23.6
-8.0
-14.8
-1.0
-14.0
-19.4
-26.3
-3.9
-3.1
-5.0
-23.0
-4.1

541
992
673
544
364
711
402
561
558
469
392
573
625
329
699
383
521
559
654
488
479
559
966
472
482
1001
415
516
473
635
647
586
647




