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Table S1 Thermal expansion training sets. T2 is the upper temperature limit, and the lower
temperature limit is uniformly set as OK. Coefficient of thermal expansion (CTE) is set to one

decimal place, T2 to an integer.

Crystal CTE
No. Formula T2(K) Reference

System (ppm/K)
1 Sc,Mo;01, orthorhombic -6.3 300 1
2 Ing 5Sc s(MoOy)3 orthorhombic -3.8 973 2
3 Sc; 5219 sM02 5V.5012 orthorhombic 2.4 673 3
4 Cry5ScZro sMo, sV 5012 orthorhombic -1.2 673 3
5 Cro.$Sco.7Z10sM03 5V5012 orthorhombic -0.2 673 3
6 La,Mo;0,, monoclinic 19.1 1073 4
7 Er,Mo;04, orthorhombic -22.7 1073 4
8 Yb,Mo504, orthorhombic -18.1 1073 4
9 Lu,Mo0504, orthorhombic -18.1 1073 4
10 Y>Mo0504, orthorhombic -28.1 1073 4
11 HfMgW;0,, orthorhombic -1.9 773 5
12 Feo,(HMg)ooW301, orthorhombic 2.0 773 5
13 Feos(HMg)o 7 W30, orthorhombic 2.5 773 5
14 Fe(HfMg)os W30, monoclinic 34 773 5
15 ZrMnMo;0, orthorhombic -8.4 873 6
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MnP{(CN)
FePt(CN)q
ZnPt(CN)g
CoPt(CN)g
NiPt(CN)g
CuPt(CN)s
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cubic
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hexagonal
hexagonal
hexagonal
hexagonal
hexagonal
hexagonal
hexagonal
hexagonal
hexagonal
cubic
hexagonal
orthorhombic
tetragonal
tetragonal
cubic
cubic
cubic
cubic
cubic

-13.8
-50.7
-61.2
-40.0
-10.0
-27.0
-9.7
-30.1
-19.7
-12.0
-10.6
-4.8
-3.1
-4.7
-12.8
-12.0
-4.4
-33.7
13.1
42.7
20.3
50.0
55.8
44.5
-50.0
-40.0
-30.0
-35.0
-27.2
-44.1
-27.2
-37.2
-30.0
-31.5
-19.8
-27.0
11.0
-24.6
354
-119.1
-90.0
-89.1
-87.6
-60.0

490
375
375
400
400
400
473
240
300
315
400
350
330
400
450
475
300
575
300
300
300
300
300
300
150
525
525
525
500
500
500
500
500
500
600
375
300
260
300
298
298
298
298
298

120
121
121
122
122
123
124
125
125
125
125
125
125
125
126
127
128
129
129
129
129
130
131
131
130
132
132
133
133
133
133
133
133
133
134
135
135
136
136
137
137
137
137
137




362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

Fe; (Co (CN)s)2 (H2 O)12
Zn;z (Fe (CN)g)2 (H2 O)14
Zn, (Fe (C N)e) (H2 O)s
Cu; (Fe (CN)g)2 (H2 O)14
Cu, (Fe (CN)s)2 (H2 O)16
Fe; (Fe (C N)g)2 (H2 O)14
Mn; (Fe (C N)e)2 (Hz O)14
Mn2 (Fe (C N)g) (H, O)o
Co;z (Fe (CN)s)2 (H2 O)17
Co, (Fe (CN)g)2 (H2 O)1s
Niz (Fe (C N)g)2 (H2 O)14
Niz (Fe (C N)g)2 (H2 O)is
Hg (CN),

Hg CN (N O3)

Zn (Au (C N),),

Zn (Ag (CN)2)2 (Ag CN)os7
K Mn (Ag (CN)y)s
KNiAu;3(CN)g
KCd(Ag(CN));
KCd(Au(CN),);
(Zngg Cdo2) (CN),
Cd (N H3), (Cd (C N)g)
Ni (CN)2 (H2 O
Ag3(Co(CN)s)
CuSCN
AgCyN;

KCN
NaCN
FePd(CN),
NbO,F
TaO,F
ScF;

ZnF,

CoZrFq
MgZrFg
CaHfFq
Mg s Zry 5 F7
LuZrF,

YbZrF;

SrZrFg
CaZrF¢
MnZrF¢
FeZrF¢
NiZrF

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

-58.8
-39.6
129.3
-118.8
60.3
-29.7
143.4
60.6
23.7
58.5
17.7
59.7
116.9
29.2
15.1
-13.6
61.0
62.0
85.0
89.7
-17.8
20.3
48.5
20.5
19.9
98.0
133.0
53.0
83.1
-5.0
-0.6
-42.0
-2.0
10.0
-22.5
-72.0
-5.0
-5.0
-6.0
-40.0
-60.0
-13.4
-9.7
54.7

298
298
300
298
300
298
300
300
300
300
300
300
300
300
300
375
300
300
300
395
375
300
300
300
300
300
300
300
500
500
400
110
63
300
300
1000
125
200
250
300
675
675
675
300

137
137
137
137
137
137
137
137
137
137
137
137
138
138
139
139
140
141
142
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
157
158
159
160
161
161
156
156
156




406 CaNDbFg cubic -65.0 300 162
407 MgNbFg cubic 150.0 300 162
408 NaSbFg cubic 62.0 300 163
409 NaNbFg cubic -1.0 250 164
410 CaTiF cubic -42.0 500 165
411 Al F; trigonal 86.0 300 166
412 (SC().95 Gao.os) F3 cubic -7.2 900 167
413 (SC()_9 Ga().()s Feo_os) F3 cubic -3.9 900 167
414 (SC()_g Ga().()s Feo_ls) F3 cubic 9.9 300 167
415 (SC()_gs Ga()_()s Feo.l) F3 cubic 6.9 300 167
416 GaN hexagonal -0.7 50 168
417 AIN hexagonal -0.3 50 168
418 InN hexagonal -0.5 50 168
419 Crl; trigonal -5.6 300 169
420 FeSi, orthorhombic 16.8 300 170
421 GaAs cubic -1.7 150 171
422 ZnS cubic 3.2 30 172
423 SrAusGe tetragonal 27.5 300 173
424 Cu0.66 Zn0'34 cubic 17.5 300 174
425 (Cu0,85 Sl’lo.ls) cubic 17.3 300 174
426 Feo.s Ni()'s cubic 9.9 300 174
427 Zn(N(CN),), orthorhombic 20.2 300 175
428 Si(CN»), cubic -3.7 500 176
429 LiSr,Br3(CN,) cubic -3.0 30 177
430 MoS, hexagonal -1.0 200 178
431 YbAl; cubic -0.3 25 179
432 Cu;N cubic -4.0 50 180
433 LizN cubic -20.0 300 181
434 PdZrGe orthorhombic -2.0 900 182
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