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Transparent methods
All the 21648 physicochemical parameters, detonation performance parameters and stability properties

of 153 HEDMs were calculated directly on a crystal level based on the recently developed
supercomputing density functional theory (DFT) software, namely, High Accuracy atomistic
Simulation package for Energetic Materials (HASEM)(Zhang et al., 2016), which is adapted to modern
supercomputers on the basis of the J parallel Adaptive Structured Mesh applications INfrastructure

(JASMIN)(Mo et al., 2010).

The training and evaluation of XGBoost model were performed using the XGBoost package, and those
of AdaBoost, RF, MLP, and KRR were performed using the scikit-learn package. Stratified sampling
was employed to classify training set and test set by a ratio of 4:1. Grid search and cross-validation loop
were conducted to optimize the hyperparameters in predicting detonation velocity D, detonation
pressure pc-, heat of explosion Qmax, decomposition temperature Tq and lattice energy LE of the HEDMs.
By evaluating the soring metrics, the distribution of prediction residuals and the deviation from

experimental data, the best performing model was selected for feature importance analysis.
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Table S3. Collected experimental data of detonation performance (heat of explosion Qmax, in kcal/kg, detonation
velocity D, in km/s, and detonation pressure pc-3, in GPa), molecule stability (decomposition temperature Tq, in <C),
and crystal stability (melting temperature, in <C) of the 153 HEDMs studied in this work. Solid scatters e are for the
densely pressed samples with p > 95% p max, and open circles o are for those compounds with p < 95% pmax, Wherein pmax is
the maximum theoretical density as determined by X-ray crystallography. The value in the bracket of the T4 column is the
heating rate, in <C per minute, and the thermal analysis method (if it is recorded in the original experiment) is also presented.
(Related to Figure 4)

Detonation performance Molecule stability Crystal stability
CSD No. CAS No. -
Qmax D Pc- Tq method | Melting temperature
230.85(Crawford 238(decomp)(Cai et
SEDTUQ 145250-81-3 -- -- -- DSC
etal., 2007) al., 2004)
1248(e)(M | 8.85(e)(Ts | 35.5(e)(D
(o) (o )| 27 ativ etal, _
NOETNAOQ2 19836-28-3 eyeretal., | yshevsky et | ongetal., 2016) DSC 93.5(Liu et al., 2016)
2007) al., 2017) 1989)
7.76(e)(Ke | 26.8
935(e)(Aks (o) )1 366.4(Nair et al, 365(Atkins et al.,
TATNBZ 3058-38-6 shavarz, Wang et DSC
t, 1989) 2007) 1986)
2008) al., 2006)
1152(e)(Ke | 6.35(0)(Me
(o) (©) 390(Taylor et al., -28.6(Bagryanskaya et
NTROMAO1 75-52-5 shavarz, yer et al., -- --
2002) al., 1983)
2012) 2007)
34.0(e)(B
978(e)(Me | 8.34(e)(Be (o)
emm and
SEDTUQO09 145250-81-3 yer et al., mm et al., . -- -- --
Ostmark,
2007) 1998)
1998)
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6 SEDTUQO06 145250-81-3 - - - - - -
1304(e)(Ke | 8.00(e)(Rot | 31.0(e
(o)X (.)( (o) 189.6(10)(Zhang 51.32(10)(Zhang et al.,
7 NXENAMO1 4185-47-1 shavarz, hstein et Wang et DSC
etal., 2018) 2018)
2005) al.,, 1979) | al., 2006)
9.00(e)(Rot
1465(e)(M (_ X
hstein and 185(Kwasny et al.,
8 NOEURA 918-99-0 eyer et al., -- -- --
Petersen, 1980)
2007)
1979)
8.10(e)(Ts
9 NABMUYO01 28464-24-6 -- yshevsky et - -- -- --
al., 2017)
1504(e)(D | 8.60(e)(Do
(o)( (o)( 35.0(0)(K
ong and ng and 208(Lee et al., 142.2(Lange et al.,
10 PERYTN12 78-11-5 amlet et DSC
Zhou, Zhou, 2002) 2009)
al., 1968)
1989) 1989)
795(0)(Kes
(o) 285(Lewis et al., 66(Bachman et al.,
11 ZZ27ZQSC02 606-20-2 havarz, - - -
1996) 1958)
2012)
844(c)(Kes | 6.70(e)(Wa | 21.2(e
(o) (o) (o) 209(Guo et al., 182(Meyer et al.,
12 TNOXYL 632-92-8 havarz, ng etal., Wang et DSC
2006) 2016)
2005) 2006) al., 2006)
724(0)(Kes | 5.52(e)(Wa
13 DNNAPH 605-71-0 havarz, ng etal., -- - - 217(Trotter, 1960)
2012) 2006)
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7.58(0)(Do

717(0)(Me 30.1(e)( . .
ng and 215(Khire et al., 249(decomp)(Boileau
14 GEMZAZ 55510-04-8 yer et al., Wang et DTA
Zhou, 2005) etal., 1985)
2007) al., 2006)
1989)
1420(e)(He | 7.31(c)(Ke
(o) (©)( 348.1(10)(Zhang 215(Leemann et al.,
15 HNIABZ20 19159-68-3 adqurters, shavarz, -- DSC
etal., 2013) 1908)
1984) 2008)
980(c)(Me | 7.25(e)(Ke
(©)( (o) 394.0(5)(Altmann 378(Meyer et al.,
16 PUTCEM 25243-36-1 yer et al., shavarz, -- -
et al., 1998) 2016)
2007) 2008)
653(e)(Me | 7.98(c)(Ke | 24.5(e)(H
(o) ©) (o) 230(Antonangeli 232(decomp)(Davis et
17 | NTRGUAO3 556-88-7 yer et al., shavarz et obbs et --
et al., 2010) al., 1925)
2007) al., 2005) | al., 1993)
8.23(e)(Rot
1023(e)(M (_ X 27.3(0)(G i
hstein and i 180.3(Hussein et
18 DNEDAM 505-71-5 eyer et al., ill et al., DSC 178(Hall et al., 1951)
Petersen, al., 2018)
2007) 2006)
1979)
25.3(o)(H
1485(e)(M | 7.59(c)(Me
(o) ©) obbs and 50(Kim et al., 14(Altenburg et al.,
19 CORYIR 55-63-0 eyer et al., yer et al., --
Baer, 2018) 2009)
2007) 2007)
1993)
1516(e)(Ke )
226(Sikder et al., .
20 | CIWMEA10 97645-24-4 shavarz, -- - DSC 100(Singh et al., 2005)

2012)

2004)
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722(e)(Vol

7.86(e)(Me

31.5(0)(A 279(Wu et al., 270(Schmidt et al.,
21 QOYJOD 932-64-9 ketal., yer et al., DSC
kst, 1989) 2015) 1965)
1997) 2007)
1271(e)(M | 7.77(c)(Me
(o) ©) 170.0(6)(Licht et
22 WEKGUP 25242-76-6 eyer et al., yer et al., -- al., 1988) DTA --
2007) 2007) K
6.50(e)(Wa
23 DNITBZ02 100-25-4 - ngetal., - - - 174(Boyer et al., 1959)
2006)
6.38(e)(Wa .
216.8(Wang et 90.3(McNeil et al.,
24 | DNBENZ11 99-65-0 - ngetal., - DSC
al., 2014) 2013)
2006)
763(0)(Kes
(o) 280(Colonna et 70(Bachman and Vogt,
25 ZZZGVvU02 121-14-2 havarz, -- -- --
al., 2010) 1958)
2012)
1023(o)(M
216(decomp)(Dob
26 TNITAN 3698-54-2 eyer et al., -- -- -- --
ratz et al., 1985)
2007)
8.75(e)(Do
()0 | 2P
1340(e)(A ng and .
27 | CTMTNAO3 121-82-4 olitzer et - - -
kst, 1989) Zhou,
al., 2011)
1989)
235(10)(Jiao et 206(10)(Jiao et al.,
28 | CTMTNAO4 121-82-4 - - - DSC

al., 2014)

2014)
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29 OCHTET 2691-41-0 - - -- - - -
1321(e)(D | 9.01(e)(Pol
()0 | 901)(Pol | o
ong and itzer and
30 OCHTETO1 2691-41-0 Wang et - - -
Zhou, Murray, al.. 2006)
1989) 2011) K
280.3(Gao et al.,
31 OCHTETO03 2691-41-0 - - -- 2014) DSC 279(Gao et al., 2014)
32 | PUBMUUO1 135285-90-4 - - -- - - -
227.6(Gao et al., 252(decomp)(Gore et
33 | PUBMUUO7 135285-90-4 - - - DSC
2014) al., 2007)
9.38(e)(Pol
1454(e)(M Hzé:;ﬁd 44.1(e)(K
34 | PUBMUU12 135285-90-4 eyer et al., Murra eshavarz, -- -- --
2007) Y| 2008)
2011)
21.9(e)(K
947(0)(Kes | 7.30(e)(Me (o)
amlet and 305.1(Zeman, 106(Kofler et al.,
35 TNBENZ12 99-35-4 havarz, yer et al., L DTA
Dickinson 1980) 1948)
2005) 2007)
, 1968)
22.5(e)(K
1290(e)(He | 6.93(e)(Ke (o)
amletand | 225(10)(Hong et y
36 ZZZMUCO08 118-96-7 adqurters, shavarz, . DSC 80.8(Sarlauskas, 2010)
Dickinson al., 2015)
1984) 2008)

,1968)
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858(0)(Kes

7.30(e)(Me

24.7(e)(

324.38(20)(Zema 188(Spencer et al.,
37 TNIOAN 489-98-5 havarz, yer et al., Wang et DSC
n, 1993) 1946)
2007) 2007) al., 2006)
639(o)(Kes
(o) 217(5)(Wurzenbe 169.9(Meyer et al.,
38 QAGBAB 96-91-3 havarz, -- -- DTA
rger et al., 2020) 2016)
2007)
7.57(e)(Wa
1032 Ri ng et al., 27.7 .
(©) J (o) 274(10)(Hong et 122(Srinivasan et al.,
39 PICRAC12 88-89-1 ceetal, 2006; Wang et DSC
al., 2015) 2006)
2002) Keshavarz, | al., 2006)
2008)
947(0)(Kes
231(5)(Zeman, 228.7(decomp)(Fonger
40 SAWBUN 129-66-835860-50-5 havarz, - - DTA
2003) etal., 2014)
2005)
7.52(e)(Pol | 25.9(e)(K
980(e)(Ric | . (o)X (o)
itzerand | amletand | 358.96(20)(Zema i
41 DATNBZ 1630-08-6 e and Hare, L DSC 288(Siele et al., 1962)
2002) Murray, Dickinson n, 1993)
2011) , 1968)
1056(o)(Ke | 7.47(0)(Me
(©)( ©) 300(Licht and 162(Licht and Ritter,
42 WEKGOJ] 78013-51-1 shavarz, yer et al., -- . DTA
Ritter, 1988) 1988)
2007) 2007)
6.60(c)(Me .
157(5)(Fischer et
43 GETFIU 4682-03-5 -- yer et al., - DSC --
al., 2016)

2007)
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840(o)(Kes | 6.50(e)(Me
151(Leonard et al.,
44 TNPHNT 4732-14-3 havarz, yer et al., - -- -- 1956)
2008) 2007)
26.3(e)(K
1450(e)(He | 7.57(e)(Me (o) .
amlet and 170(Lee et al., 131.5(Kim et al.,
45 MTNANLO1 479-45-8 adqurters, yer et al., L DSC
Dickinson 1986) 2018)
1984) 2007)
, 1968)
974(o)(Kes | 7.20(c)(Me | 28.8(c
(o) ©) (©) 275(10)(Huang et 254(Huang et al.,
46 HNIDPA 131-73-7 havarz, yer et al., Wang et DSC
al., 2011) 2011)
2005) 2007) al., 2006)
7.06(e)(Pol
1360(e)(He | . (o) 26.2(e)(H . )
itzer and 330(2.5)(Rieckma 318(Klapdke et al.,
47 GIMBOT 20062-22-0 adqurters, eadqurters DSC
Murray, nn et al., 2001) 2016)
1984) , 1984)
2011)
275(Zhang et al.,
48 BAKLII 56140-58-0 - - - 2010) DSC 270(Blanksma, 1908)
240(Chaykovsky et al.,
49 DACYEL 97217-74-8 - - - - -
1990)
232.0(5)(Klapdk
50 AFEPUX 134282-42-1 - - - DSC -
e etal., 2016)
321.6(10)(Li et
51 TIBMUM 39771-28-3 - - - DSC -
al., 2003)
160.0(Averkiev et
52 IKIMIY 436848-40-7 - - - - -

al., 2002)
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28.1(e)(D

7.9(e)(Du 350.7(10)(He et
53 TIBMIA 132683-64-8 - uetal., DSC -
etal., 2013) al., 2013)
2013)
29.6(e)(Z
7.99(e)(ZH (o)
HAO and | 345.3(5)(Wang et
54 YEKQAG 194486-77-6 - AOetal., DSC -
LIU, al., 2014)
2013)
2013)
302(Huang et al., 300(decomp)(Guillou
55 CIWMAW 52173-59-8 - - -- DSC
2019) et al., 2009)
211(Zaitsev et al.,
56 KUBVAH 1246853-06-4 - - -- - -
2009)
286(Yanetal., 242.0(Roh& et al.,
57 | MOCJUKO1 4433-16-3 - - -- DSC
2019) 2008)
365.0(5)(Kumar 305.0(Kumar et al.,
58 HIQBIV 131394-27-9 -- -- -- DSC
etal., 2018) 2018)
314.0(5)(Domase 306.0(Domasevitch et
59 PITGAD 2411964-98-0 -- -- -- . DTA
vitch et al., 2019) al., 2019)
284(Lietal., .
60 DORYOA 1573131-04-0 - - - 2014) DSC 250(Li et al., 2014)
298.0(5)(Domase 292.0(Domasevitch et
61 PITGEH 175788-77-9 - -- - . DTA
vitch et al., 2019) al., 2019)
205.5(5)(Kumar
62 HIQBOB 1006545-77-2 - - - DSC -
etal., 2018)
253.2(5)(Tang et 209.0(Tang et al.,
63 SEFVIL 2215034-55-0 - - - DSC

al., 2017)

2017)

510




64 BADRAC 1605347-16-7 - - - - - 241.0(Yin et al., 2015)
7.29(e)(TUr 231.0(Terrier et al.,
65 WACGOW 32255-27-9 - -- - -
ker, 2012) 1990)
310.0(5)(Fischer
66 GATFEP 2072820-21-2 - - -- DSC -
etal., 2016)
205.0(5)(Fischer
67 GATFUF 2072820-20-1 - - -- DSC -
etal., 2016)
319.0(5)(Bdter et 156.0(Bdter et al.,
68 KIQYUH NA - - - DSC
al., 2018) 2018)
330.0(5)(Bdter et 191.0(Bdter et al.,
69 KIQNUW NA - - - DSC
al., 2018) 2018)
332.6(Huang et 220.0(Huang et al.,
70 YAHKID 5180-53-0 - - - DSC
al., 2011) 2011)
249.9(5)(Yin et .
71 JOTNOX 1644578-17-5 - - - DSC 203.6(Yin et al., 2014)
al., 2014)
266.0(5)(Yang et 250.0(Yang et al.,
72 | ONAVEF01 26670-16-6 - - - DSC
al., 2016) 2016)
223.5(10)(Zeng et
73 MUKREQ 1198599-36-8 - - - DSC -
al., 2009)
405.0(10)(Liu et
74 LUFXUH 1819967-31-1 -- -- -- DSC --
al., 2015)
7.33(e)(Ke
362.0(decomp)(Z 362.0(decomp)(Zeman
75 IBOPEW 33491-88-2 -- shavarz, -- --
eman et al., 2010) et al., 2010)

2007)
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299.0(5)(Wei et

76 ZUQWIT 133502-79-1 - - - DSC -
al., 2015)
360.0(5)(Klapdk .
77 OSEWEQ 38082-89-2 - - - DSC 360(Fried, 1998)
e etal., 2016)
369.5(10)(Zhang
78 OTIBAW 55148-03-3 - - - DSC -
etal., 2017)
261.2(5)(Yin et
79 LEGYII 2134229-83-5 - - - DSC -
al., 2017)
307.0(5)(Tang et 304.0(Tang et al.,
80 GEYRAG 293324-58-0 - - - DSC
al., 2018) 2018)
280.0(5)(Tang et 278.0(Tang et al.,
81 GEYQUZ NA - - - DSC
al., 2018) 2018)
307.2(5)(Yin et
82 LEGYAA 2134229-85-7 - - - DSC -
al., 2017)
328.0(5)(Tang et 325.0(Tang et al.,
83 GEYREK NA - - -- DSC
al., 2018) 2018)
351.0(5)(Li et al.,
84 KUBVEL NA - - -- DSC -
2019)
261.9(5)(Li et al.,
85 KUBVOV NA - - -- DSC -
2019)
128(Saraf et al., 15.4(Goebel et al.,
86 HEVRUV 517-25-9 - - - DSC
2003) 2006)
400(Li et al.,
87 AWAKIT 14435-92-8 - - - - -

2015)
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88 AZCYHO 24824-15-5 -- -- -- -- --
124(Kettner et al.,
89 BIZKOMO1 1564257-34-6 -- -- - DSC --
2014)
90 CAZCEN 125363-08-8 -- -- -- -- -- --
91 CIHQIT 155438-10-1 -- -- 56(Qu et al., 2018)
200(Zhang et al., >200(Wikipedia,
92 CUGDIR 99393-63-2 -- -- -- DSC
2002) 2006)
93 DIXDET 268748-97-6 -- -- -- -- -- --
94 DIXFEV 137538-62-6 -- -- -- -- -- --
300(Sinditskii et
95 EJEGH 155438-13-4 -- -- -- -- --
al., 2016)
96 EJEGOP 260963-78-8 -- -- -- -- -- --
70(Sheremetev et al.,
97 EJEGUV 155438-14-5 -- -- - -- --
1998)
147(Averkiev et al.,
98 EJEHAC 612518-65-7 -- -- -- -- --
2003)
176(Chavez et al., 124(Chavez et al.,
99 FEPVON 1415050-06-4 -- -- -- DSC
2012) 2012)
140(Fischer et al.,
100 FORMOQ 1638095-71-2 -- -- -- DSC --
2014)
101 GEPRAU 210626-81-6 -- -- -- -- -- --
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102 LITSIQ 292856-78-1 - - - - - -
149.9(10)(Liu et .
103 NIYDUU 206446-59-5 - - -- DSC 97.4(Liu et al., 2015)
al., 2015)
212(Veauthier et 127(Veauthier et al.,
104 OXAYES 162111-36-6 - - -- DSC
al., 2010) 2010)
689(e)(Me | 7.58(e)(Pe | 23.6(e)(P
(oX .(.)( (..)( 136.1(Huang et G
105 | QQQBRD02 918-37-6 yeretal.,, | pekinetal., | epekin et al., 2015) DSC 150(Wikipedia, 2006)
2007) 2011) al., 2011) K
220(decomp)(Ma
( P 220(decomp)(Makhov
106 RABSUE 157628-84-7 - - - khova et al., -
aetal., 2003)
2003)
107 RABTAL 155438-27-0 - - - - - -
108 RAVSOW 33406-97-2 - - - - - -
235(Sheremetev et al.,
109 REQYIW 174092-36-5 - - - - -
1996)
232.23(Lietal., )
110 SEJHEU 162111-38-8 - - - DSC 230(Li et al., 2009)
2009)
111 TIBKAQ 155438-28-1 -- -- -- -- -- --
112 TIBKEU 178043-06-6 - - - - - -
190(Sinditskii et 63(Sheremetev et al.,
113 TIZMAQ 152845-81-3 -- -- -- --
al., 2016) 1998)
148(Leonard et 99(Leonard et al.,
114 UBAWUR 371227-83-7 -- -- -- DSC
al., 2011) 2011)
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112(Sheremetev et al.,

115 UHAMAR 152845-82-4 - - -- - -
1998)
103(Sheremetev et al.,
116 UHOYIB 155256-96-5 - - -- - -
2015)
117 ZULDOZ 17557-81-2 - - - - - 40(Ulpiani, 1912)
) 42.1(e)(D
1650(e)(Ri | 9.30(e)(Ke .
ong and 261.9(Zeman, 240(Nielsen et al.,
118 HNOBEN 15834-75-0 ce and shavarz, DTA
Zhou, 1980) 1979)
Hare, 2002) 2008)
1989)
131(Manelis et al.,
119 FEYMEC 29306-57-8 - - -- - -
2006)
1410(e)(D
(OXO | 5 2p(e)(Ke
ong and 35.1(0)(A | 289(10)(Yang et
120 BZOFOX 3470-17-5 shavarz, DSC 193(Ohta et al., 1963)
Zhou, kst, 1989) al., 2012)
2008)
1989)
8.68(e)(Tia | 36.1(e)(T
186.0(10)(Zhan 82.6(Zhang et al.,
121 AFUGEP 782438-60-2 - netal., ian et al., (10X g DSC ( J
etal., 2014) 2014)
2011) 2011)
1383.6(e 8.93(e)(Zh
(o) (o) 272.0(5)(LI et al.,
122 XERPAM 371951-09-6 Zhou et al., ouetal., - 2016) DSC 109.0(LI et al., 2016)
2011) 2011)
138.0(Terrier et
123 | BADNAYO01 1809272-88-5 - - -- - -

al., 1990)
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233.1(5)(Tang et

205.5(Tang et al.,

124 SEFVOR 2195346-95-1 - - -- DSC
al., 2017) 2017)
>
> 195(decomp)(Meyer
125 | PUBMIIOL 189192-28-7 - - - 195(decomp)(Me | - (decomp)(Mey
etal., 2016)
yer et al., 2016)
126 DEDBUJ 98686-54-5 - - -- - - -
243.0(5)(Kumar 209.0(Kumar et al.,
127 HIQBER 152678-74-5 - - -- DSC
etal., 2018) 2018)
290.0(5)(Liu et
128 VETWAS 131394-26-8 - - -- DSC -
al., 2015)
214.0(5)(Fischer
129 DAZDUF 134293-22-4 - - -- DSC -
etal., 2012)
228.0(5)(Tang et
130 FIHPIY 2243211-28-9 - - -- DSC -
al., 2018)
340.8(5)(Li et al.,
131 KUBVIP NA - - -- DSC -
2019)
329(5)(Zhang et
132 FOXHIM 131846-99-6 - - -- DSC -
al., 2019)
335.0(5)(Klapdk
133 OYAVIV 2095393-79-4 - - - e and Witkowski, DSC -
2016)
134 |  ZASWEX 2387677-24-7 - - - - - -
135 ZASWAT 2387677-23-6 -- -- -- -- -- --

516




302.0(5)(Klap&k

136 CUJFAQ 1801269-93-1 -- -- -- e and Witkowski, DSC --
2016)
261.0(5)(Tang et 233.0(Tang et al.,
137 GEYQOT NA - - - DSC
al., 2018) 2018)
298.3(10)(Zeng et
138 | MUKRAM 1198599-46-0 - - - DSC
al., 2009)
197.9(Wu et al.,
139 FOYSUJ NA - - -- DSC 156.6(Wu et al., 2015)
2015)
260(10)(Hong et 67(10)(Hong et al.,
140 CUDQUP 29754-26-5 - - -- DSC
al., 2015) 2015)
171.3(10)(Zhang et al.,
141 GEXMON 1418127-35-1 - - -- - -
2013)
205.8(10)(Zhang et al.,
142 GEXMIH 1418127-36-2 - - -- - -
2013)
132.6(10)(Zhang et al.,
143 GEXMAZ 1418127-37-3 - - -- - -
2013)
189.0(10)(Zhang et al.,
144 | GEXMED 1418127-38-4 - - - - -
2013)
164.5(10)(Zhang et al.,
145 ZEVNUL NA - - - - -
2013)
235(10)(Yang et
146 PEHSUS 2309306-47-4 - - - DSC 220(Yang et al., 2012)
al., 2012)
240(10)(Hong et 62(10)(Hong et al.,
147 TOZMUS NA - - - DSC
al., 2015) 2015)
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207(10)(Bolton et

136(10)(Bolton and

148 Izuzuz 1583315-32-5 - - -- DSC
al., 2011) Matzger, 2011)
216.8(10)(Wang 136.7(10)(Wang et al.,
149 TIVIUF 2387677-27-0 - - -- DSC
etal., 2014) 2014)
150 | QISTANO1 250165-39-0 - - -- - - -
220(10)(Yang et 91(10)(Y tal.,
151 GOWHIL NA - - - (10)(¥ang DSC (10)(Yang eta
al., 2014) 2014)
243.5(10)(Gao et
152 ZEBJOH 1668570-32-8 - - -- DSC -
al., 2014)
315.1(5)(Tang et
153 FIHPEU 2243696-54-8 - - -- DSC -

al., 2018)
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Table S4. Feature importance ranking by the magnitude of Pearson correlation coefficients. (Related to Figure 5)

Importance Importance Importance Importance Importance
Label Feature Feature Feature Feature Feature
10 Qumax toD to pc.y to Ty to LE
Incrystal
Product mix with
Product Product Oxygen
1 gaseous 0.610 . -0.813 ) -0.820 -0.430 hydrogen- 0.698
solid C solid C balance )
CO, rich
molecules
HB Oxygen Oxygen HB
2 -0.597 0.806 0.803 HB amount 0.390 0.603
strength balance balance strength
Functional . . Weakest
Material Material
3 group - -0.472 ) 0.748 ) 0.794 bond 0.378 HB amount 0.564
density density
NH: strength
Incrystal
Product Product Product T
mix with
4 gaseous -0.378 gaseous 0.691 gaseous 0.700 HB length 0.287 . 0.536
energetic
H,O CO; CO;
molecules
Product
Product Product Molecular
5 gaseous -0.367 0.544 0.549 . 0.227 HB length 0.308
0 gaseous N» gaseous N» weight
2
Crystal Crystal Number of i
HB . . Material
6 -0.324 packing 0.362 packing 0.407 molecules -0.219 i -0.288
amount . . . density
coefficient coefficient ina
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primitive

cell
Crystal ) ) )
) Nitrogen Nitrogen Material Molecular
7 packing 0.307 , 0.290 , 0.301 i -0.217 _ 0.274
density density density weight
type
Product Product Crystal
. Oxygen
8 gaseous -0.300 gaseous -0.281 HB amount -0.265 packing -0.194 bal -0.272
alance
NH; NH; type
. ) Weakest
HB Functional Functional
9 HB length -0.267 -0.260 0.260 0.191 bond 0.245
amount group -NO; group -NH;
strength
Incrystal Incrystal
Molecular mix with mix with HB Weakest
10 , 0.251 ) -0.259 ) -0.254 0.190 -0.198
weight energetic energetic strength bond type
molecules molecules
Product
Oxygen HB Weakest Molecular
11 0.201 -0.243 gaseous -0.254 0.189 0.183
balance strength bond length backbone
NH3
Product Functional ) )
HB Functional Functional
12 gaseous 0.193 group - 0.238 -0.226 0.185 0.148
N NO strength group -N3 group -NH
2 2
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Figure S12. Prediction of detonation pressure with MLP model. (Related to Table 1)
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100

0.020 |

0.015+

Distribution (°C™%)
S
S

0.005

-100

IIII" III.IW-Iﬁ
0 50

-5 0

100
Predicted T, - Exp. T4 (°C)

Figure S15. Prediction of decomposition temperature with RF model. (Related to Table 1)

150



® test set: R? = 0.399; Pearson r=0.635
400 e train set: R?=0.770; Pearson r=0.878 g
. ".’/ /°-.'
9 (3 . e |, L4 .
~— ] ° s ‘ .'
3 RS IR
8 ° :' 4 2 ..‘\: n.
. LY .
— o ,°Y%
O ] '- e® o ©
5 2004° A L
8 o °% ° O °
a ]
1004 MLP
100 200 300 400
Exp. T4 (°C)

e test set: R?=0.381; Pearson r=0.627
400+ e train set: R? = 0.423; Pearson r=0.653
L] .. 2 - b
~—~~ L] -
OL) . . &
~ - e P %
K 300 S .-’f,:; RTINS
. o0 % °
© :.‘ }:':,'.1 .; PR .
2 ° A S L) ." LN :
L 2004 . P ®.e LR
°© ¢ e
q) L]
100+ KRR
100 200 300 400
Exp. T4 (°C)

Residual (°C)

Residual (°C)

200
1504 *
L 1
100
° .
° L]
501 '.. 'o..:’.oo ° 0 . °
o4 CLATVC I Y ':.,',:,,,.,,‘,‘,,9.,,,,‘? ,,,,,,
. o080 '.l ey %
.50 ° ‘: .:‘0...
L]
-100 .
-150 1
-200
100 200 300 400
Exp. T4 (°C)

200+
.
150
100 A =
L] ° ‘. '.
50 ..o ° .0.3‘ s‘. .a °
°qd .: 000 pr .
O . "':'";":'6.:.”;”.' """"""""
o, L} g [
-50 ® o 0 e°
e 3 o .:0°
-100+ ° .
D)
-1504 °
-200
100 200 300 400
Exp. T, (°C)

0.015

0.010+

0.005 1

Distribution (°C™%)

100
Pred|cted T, - Exp. T, (°C)

Figure S16. Prediction of decomposition temperature with MLP model. (Related to Table 1)
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Figure S17. Prediction of decomposition temperature with KRR model. (Related to Table 1)
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Figure S21. Prediction of lattice energy with KRR model. (Related to Table 1)
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