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Section 1 The atomic force field test for RDX and CL-20

To satisfy the requirements of the simulation, we test the virtual mass of electronics (700 a.u) and the cut off energy (40 Ry, around

544 eV) to make sure the system is adiabatic with an appropriate force fields for all the atoms of RDX in Table S1 and CL20 in Table S2.

The temperature of ions, kinetic energies of virtual electrons and the total electronic energies are converged at 7.87 K, 1.07x103 a.u, -

2807.98 a.u in a 500-step simulation without any thermostat with RDX. The temperature of ions, kinetic energies of virtual electrons and

the total electronic energies are converged at 14.56K, 1.6x103a.u, -2779.04a.u in a 500-step simulation without any thermostat with

CL-20. The tests of atomic force fields of RDX and CL-20 have been listed in Table S1 and Table S2.

Table S1. The atomic force field of RDX after the energy initiation

Atoms X y z Atoms X y z
H -1.06 X103 3.59X 10-06 5.25X10* N 5.71X103 -1.65X103 -9.27 X103
H -4.41X10° -1.52X103 -3.37X10° N -1.25X10? -1.09X10? 5.73X103
H 1.31X103 2.80X10* -3.30X 103 N -6.09 X103 -1.15X10? 7.95X103
H -3.78X10* 1.84X103 4.02X10* N -6.25X103 1.39X 107 -5.68X10*
H 1.15X103 1.27 X103 -1.93X103 N 1.54 X107 -8.28 X103 4.87X103
H 1.50X103 -8.97 X107 1.04X103 N -6.92 X103 3.45X103 -1.14X10?
H -8.22X10° -2.31X103 2.94X103 N -6.10X103 1.41X103 -1.32X10?
H -1.55X103 -1.63X103 -1.95X103 N 1.16 X107 1.14 X107 4.45X103
H -8.66X10* -8.70X 104 9.91X10° N 6.39X103 1.22 X107 7.70X103
H -5.45X10° 2.69X1073 3.24X103 N 6.37X103 -1.40X10? -9.41X10*
H 1.93X103 -1.53X103 -2.19X103 N -1.54X10? -8.69X103 4.77 X103
H 4,53X10* -1.22X103 -3.41X10* N 6.63 X103 3.40X103 -9.18 X103
H -1.21X10* 2.57X103 3.34X103 N 5.76 X103 1.56 X103 -1.26 X102
H -8.46X10* 1.27 X103 -1.01X103 N -9.40X103 1.11X 107 4.25X103
H -1.26 X103 8.08X10* 9.21X10* N -6.60 X103 1.38 X107 4.34X103
H 9.21X10* -2.57X103 3.74X10* N -8.12X103 -1.35X10? 1.61X10°3
H 2.91X10* -1.40X 103 -1.39X103 N 1.48 X107 8.54X1073 3.18 X103
H -1.22X103 -3.32X103 -4.77 X104 N -6.77 X103 -3.76 X103 -1.13X10%?
H -1.77 X103 -8.85X10° 8.99X10° N -6.08 X103 -1.62X103 -1.37X10%?
H 3.10X10* 1.51X103 -3.93X10* N 1.15X107? -1.10X10? 5.45X103
H 5.46X10* 3.00X 1073 1.28X103 N 2.97 X103 -1.09 X102 3.07X103
H 1.22X103 -2.36X10* 6.09X10* N 6.66X103 1.33X 107 5.49X10*
H -1.74 X103 1.42X103 2.26 X103 N 1.50X 107 -9.43X103 5.43X10*
H -1.47 X103 5.54X10* 2.53X10* N -5.67 X103 5.74X103 1.17X107?
H -1.29X10* -2.61X103 -3.31X103 N -6.57 X103 1.61X103 1.46 X107
H -4.05X10° -1.47 X103 -1.08X103 N 1.20X 107 1.12 X107 -2.73X103
H 1.05X103 -3.21X103 2.01X10* N 5.58 X103 1.35X 107 -3.50X103
H 2.82X10* -3.33X10* -5.46X10* N 7.84X103 -1.40X10? -1.57X103
H -3.71X10* 1.73X103 1.58X103 N -1.18 X102 9.94X103 -5.30X103
H 9.88X10* 2.95X1073 3.88X10* N 6.64 X103 -4.70X 103 1.18X107?
H 1.86X103 -7.75X10* -6.11X10° N 6.51X103 -2.91X103 1.39X107?
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-6.62 X104
-1.05X 103
-1.41X103
3.00X10*
3.26 X10°
5.55X10*
2.63X10°
6.92X10*
-4.29X10*
-3.69X10*
8.57X10°
-5.72X10*
2.90X10°
-6.27 X10*
4.78 X10*
-1.97 X10*
-3.81X10*
-5.31X10*
1.17X10*
-4.72X10*
4.69X10*
2.25X10*
5.07 X10*
4.79X10*
-8.57X10°
5.21X10*
-3.90X10*
-2.44 X104
-2.69X10°
-5.68 X10*
-4.51X10-06
-7.70X10*
4.33X10*
2.08 X10*
-7.46 X10°
5.53X10*
-1.12X10*
5.52X10*
-4.77 X104
2.94X10*
3.68X10*
4.74X10*
-2.21X10*

-1.62 X103
-3.24X 1073
-3.31X10*
1.27X10*
5.93X10°
-1.07 X10*
-3.13X10*
2.54X10°
9.63X10°
-4.60X10°
-6.50X10°
2.07 X10*
4.21X10*
-1.65X10°
-2.34X10*
-1.39X10*
1.47X10*
-1.99X10*
-3.26 X10*
-7.09X10°
3.50X10*
7.18X10°
-1.82X10*
2.97 X10*
3.27 X10*
6.00X10°
-1.93X10*
-6.71X10°
-2.35X10°
1.32X10*
3.41X10*
-4.95X10-06
-3.13X10°
-1.40X10*
1.27X10*
-2.85X10*
-3.15X10*
-1.16 X10*
4.89X10*
1.19X10*
-2.57X10*
2.46 X10*
3.40X10*

3.84X10*
-1.54X 1073
-3.72X10*
8.20X10*
-6.52 X104
1.91X10*
-3.53X10*
6.64 X10*
-3.36 X10*
8.22X10*
-6.37X10*
3.16 X10*
5.82X10%
7.96 X10*
-1.93X10*
-7.45X104
6.07 X 10*
-1.82X10*
6.37 X10*
-2.86 X104
1.82X10*
-5.33X10*
6.36 X10*
-1.25X10*
6.78 X 10*
-3.45X10*
2.25X10%
-8.23X10*
6.47 X 10
-1.89 X104
4.04X10*
-6.24 X104
3.23X10*
-7.38X10*
6.69 X10*
-3.33X10*
-4.75X 104
-5.13X10*
-2.85X10*
6.88X10*
-5.62X10*
1.07 X10*
-5.90X10*
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-1.08 X102
-6.14X103
-7.48X103
1.53X 1072
-7.10X103
-5.89X103
1.08 X102
6.65X103
8.34X1073
-1.46 X102
6.57X103
6.29X103
-1.16 X102
-3.54X1073
-7.31X103
-1.49X10?
5.62X103
6.42X103
-1.19X10%?
-5.38X1073
-8.11X103
1.32X 1072
-6.47 X103
-6.49X1073
1.16 X102
6.56X1073
7.68X1073
1.71X103
2.01X1073
4.87 X103
6.51X103
3.32X103
7.34X103
-2.25X103
-1.73X1073
-5.40X103
-7.24X1073
-3.39X103
-6.37X1073
-2.24X1073
-2.14X1073
-5.52X103
-6.74 X103

-1.02X10?
-1.44X10?
1.36 X107
8.69X1073
-3.55X103
-1.64 X103
-1.06 X102
-1.32X10?
1.42X1072
-1.07 X102
4.61X103
2.96X103
8.94X103
1.30X 1072
-1.22X10?
9.46X1073
-5.83X103
-2.00X103
-9.57X103
-1.14X10?
1.36 X102
-1.10X10%?
4.87X103
2.95X103
8.18 X103
1.35X 1072
-1.24X10?
3.89X10*
-2.63X103
2.49X10*
4.53X103
-8.36X103
-7.19X10*
-2.20X10*
2.57X103
-2.59X10*
-4.46 X103
9.21X103
3.22X10*
2.47 X10*
-2.83X103
9.54X10°
5.15X103

-2.97X10*
-2.25X103
-2.48X103
-4.78 X103
9.27X103
1.22X107?
-4.17X103
-3.68X103
-1.59X103
-3.16 X103
1.21X107?
1.38X107?
-1.45X1073
-2.04X103
-1.54X103
-6.71X10*
-1.21X10?
-1.46X10?
2.62X103
3.26X103
1.49X10°3
5.01X103
-1.14X10?
-1.39X10?
9.72X10*
2.37X103
2.23X103
3.48X103
2.92X103
-3.16 X103
1.10X107?
8.66X103
-4.05X103
1.89X10°3
3.05X103
-3.35X10°3
1.17X107?
9.57X103
-2.66X103
-3.59X103
-2.46X103
2.77X103
-1.10X10%?
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4.83X10*
-4.08 X10*
-2.52X10*
-4.67 X10*
-4.43 X104
2.57X10°
-4.88 X104
4.02X10*
2.00X10*
4.48X10*
5.51X10*
-8.24X10°
6.73X10*
-4.78 X104
-2.85X10*
-3.12X10*
-4.80X10*
2.24X10*
-3.42X10*
4.78 X10*
-3.85X10*
1.19X10*
-5.88X10*
1.96 X 10-06
-7.36 X10*
3.63X10*
3.44X10*
-8.70 X10-07
5.37X10*
5.22X10°
6.30X10*
-3.79X10*
-2.43X10*
-4.83X10*
-4.99 X104
8.87X10°
-5.61X10*
4.30X10*
3.12X10*
-3.98X10°
5.76 X 10*
-1.30X10*
5.13X10*

9.23X10°
-2.29X10*
-7.62X10°
2.21X10*
-2.69 X104
-3.75X10*
-8.75X10%
2.21X10*
-1.00X10*
2.02X10*
-3.22X10*
-3.00X10*
-4.56X10°
1.43X10*
1.57X10*
-1.32X10*
2.82X10*
3.98X10*
1.10X10*
-3.26 X10*
2.20X10°
1.58X10*
-1.93X10*
-3.97 X10*
5.15X10°
2.24X10*
-1.24X10*
-4.72X10°
8.60X10°
3.28X10*
-4.07 X10°
-2.51X10°
1.29X10*
-1.61X10*
2.96 X10*
3.91X10*
5.59X10°
-1.78 X10*
8.17X10°
3.79X10°
-1.31X10*
-3.95X10*
9.17 X10°

3.15X10*
-2.09 X104
5.63X10*
-6.19X10*
1.71X10*
-6.60 X104
3.90X10*
-1.76 X10#
4.95X10*
-6.35X10*
2.04X10*
-7.34X 104
3.46 X10*
-2.38X10*
7.88X10*
-6.27 X10*
5.37X10°
-6.14 X104
4.67 X10*
2.44X10*
-8.54 X104
6.20X10*
-3.69 X104
-1.55X10*
-7.95X10*
2.67 X10*
-8.29X10*
6.40 X 10*
-8.45X10°
6.12X10*
-6.89 X104
3.80X10*
-4.76 X104
6.54 X10*
-8.22X10°%
7.36 X10*
-3.43X10*
2.31X10*
-9.83X10*
5.43X10*
-7.14X10°%
6.27 X 10*
-7.82X10*
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-4.51X103
-7.87X1073
2.11X10°3
2.02X1073
5.21X103
6.96X1073
3.35X103
7.19X103
-1.60X 1073
-2.07 X103
-4.96 X103
-6.57X1073
-3.28 X103
-7.39X103
2.05X1073
2.03X1073
5.24X103
6.50X1073
2.89X1073
6.74X1073
2.24X1073
2.02X1073
5.58 X103
7.38X103
4.75X1073
6.96X1073
-2.12X103
-2.00X 103
-5.41X103
-7.62X103
-2.97 X103
-7.09X103
2.16 X103
1.98 X103
5.09X103
7.85X103
3.96X103
7.04X103
-2.26 X103
-1.98 X103
-5.95X103
-7.33X1073
-2.97 X103

-8.70X103
-1.93X10*
-2.58X10*
3.62X103
-1.39X10*
-5.42X103
8.89X1073
2.92X10*
-3.15X10*
2.63X103
-1.82X10*
-4.55X103
8.78 X103
6.69X10*
2.22X10°
-3.27X103
1.04X10*
3.73X103
-8.77X103
-4.44X10*
-2.97 X10*
2.37X103
-8.83X10°
-4.22X103
9.41X103
3.71X10*
3.17X10*
-3.32X103
2.04X10*
4.27X103
-9.09X103
-1.45X10*
2.94X10*
-3.31X103
2.39X10*
4.54X103
-8.79X103
-9.74X10°
-2.33X10*
3.47X103
2.11X10*
-4.26X103
9.13X103

-6.44 X103
4.08X103
-2.27X103
-2.40X103
1.99X10°3
-1.08 X102
-8.15X103
3.26X103
-3.47X103
-2.95X103
3.06X103
-1.10X10%?
-8.54X103
4.00X103
-2.47X103
-3.31X103
3.01X103
-1.26X10?
-8.60X 103
3.41X103
3.48X103
2.59X103
-2.59X103
1.12X107?
6.57X103
-3.51X103
3.36X103
2.37X103
-1.94X103
1.05X107?
8.06 X103
-3.90X103
2.19X103
2.46X103
-1.85X1073
1.04X107?
6.40X103
-4.96 X103
3.38X103
3.69X103
-2.62X103
1.11X107?
8.28 X103
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-4.46 X104
3.49X10*
-8.77 X10°
6.35X10*
1.19X10°
7.35X10*
-3.29X10*
-3.21X10*
-4.61X10°
-5.60X10*
-8.46 X 10-06
-6.63X10*
3.99X10*
-1.13X 10?2
6.73X1073
6.48 X103
-1.21X 10?2
-6.55X 103
-7.54X 103
1.50X 107
-5.59 X103
-6.42 X103
1.18 X107
3.10X103
4.93X103
1.48 X107
-6.58 X103
-5.69X 103
1.22 X107
6.47 X103
6.60X1073
-1.45X 10?2
6.46 X103
6.21X103
-1.08 X 102
-6.78 X103
-8.44 X103
1.14 X107
-6.40X 103
-6.63 X103
1.20X 107
6.34X103
7.62X103

1.93X10*
-1.32X10*
-9.88X10°
2.71X10*
4.30X10*
2.91X10-06
-1.20X10*
1.52X10*
6.26 X107
-1.44 X104
-3.06 X10*
5.82X10°
1.37X10*
-1.02 X102
4.86X103
2.93X103
1.11X107?
1.39X 107
-1.27 X102
9.69X103
-5.90X 1073
-2.51X103
-8.36 X103
-1.05X 102
1.01 X107
-1.07 X102
4.46X103
2.04X103
1.10X 107
1.30X 107
-1.38 X102
1.05 X107
-4.02 X103
-1.63 X103
-1.06 X 102
-1.31X 10?2
1.43 X107
1.03 X107
-4.82 X103
-2.89X 1073
-1.10X 102
-1.40X 102
1.28 X107

2.17 X10*
8.29X10*
-7.19X10*
4.27 X10*
1.09X10*
7.78 X 10
-3.05X10*
8.24X10*
-6.46 X104
1.77 X10*
-3.82X10*
6.69 X 10*
-3.32X10*
5.31X103
-1.13X 10?2
-1.38 X102
6.20X10*
2.38X1073
8.23X10*
-1.38X1073
-9.43X1073
-1.42 X102
1.23X 103
2.87X103
1.85X1073
-3.37X103
1.06 X102
9.78 X103
-5.59X 1073
-8.34X 1073
5.70X10*
-4.11X103
9.12X103
1.27 X107
-4.41X103
-7.66 X103
-2.08 X103
-5.40X 1073
1.14 X107
1.38 X107
-2.96 X10*
-2.63 X103
-6.60 X104
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-7.23X1073
-2.27X103
-1.63X103
-5.24X103
-6.98 X103
-3.39X103
-6.92 X103
1.83X 103
1.94 X103
5.05X103
6.59X1073
3.29X103
7.29X103
-2.13X103
-2.04X103
-5.17X1073
-7.69X103
-3.90X103
-7.03X103
1.68 X103
1.72X103
5.68 X103
6.77X1073
3.02X103
7.51X103
2.38X1073
1.58 X103
4.80X1073
6.96X1073
3.44X103
7.11X103
-1.68X103
-1.99X103
-4.77 X103
-6.34X103
-2.84X103
-7.45X1073
5.59X10*
8.30X10*
1.35X 103
6.75X10*
-1.05X103
-3.23X10*

-6.15X10*
7.61X10*
-2.51X103
3.80X10*
4.29X103
-8.98 X103
7.47 X10*
-3.55X10*
2.74X103
-8.36X10°
-4.52X103
8.46X1073
5.38X10*
-2.04X10*
3.54X103
-1.72X10*
-4.58 X103
8.90X1073
3.76 X107
1.88X10*
-2.64X103
2.41X10*
5.12X103
-9.50X103
1.07 X10*
-4.10X10*
2.62X103
8.68 X107
-4.26X103
9.06X1073
-7.55X10*
3.87X10*
-2.55X103
2.60X10*
5.06X103
-9.32X103
-8.59X10*
-1.62X103
-3.24X103
-2.53X10*
1.99X 103
3.39X103
2.13X10*

-2.18X103
-3.12X103
-3.65X103
3.76 X103
-1.15X10%?
-9.33X103
3.90X103
-3.39X103
-2.94X103
2.94X103
-1.09X10?
-8.81X103
3.89X103
-2.14X103
-2.47X103
1.82X10°3
-1.03X10?
-6.33X103
5.23X103
-3.20X103
-2.80X103
3.26X103
-1.14X10?
-9.30X103
2.57X103
2.98X103
3.50X103
-3.51X103
1.14X107?
9.42X103
-3.89X103
3.55X103
2.84X103
-3.10X10°3
1.09X107?
8.99X103
-3.72X103
3.91X10*
-1.52X103
-4.01X10*
1.57X10°3
2.94X103
7.76 X10*
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-1.50X 102
6.57 X103
6.44 X103
-1.01X 10?2
-5.14X 103
-7.08 X103
-1.49X 102
6.65X103

-9.74X 1073
6.68 X103
1.19X 1073
9.67X103
1.46 X107
-1.44 X102
8.65X1073
-3.85X1073

8.97X10*
1.41X107?
1.37 X107
-5.44X 1073
-4.15X1073
-7.02X10*
3.12X103
-1.09 X102
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-1.17X103
-1.09X 103
-6.11X10°
2.02X1073
1.37X 103
4.11X10*
-5.43X10*
-8.41X10*

-7.28X10*
1.34X 103
-1.75X10*
1.35X 103
5.54X10°
-2.60X103
1.50X 103
3.13X103

1.53X10°3
-1.07X103
-2.67X103
2.08 X103
2.87X10*
-3.20X103
-4.86X10*
1.51X10°3




Table S2. The atomic force field of CL-20 after the energy initiation

Atoms X y z Atoms X y z
H 2.06 X103 -1.52X103 2.35X103 N 1.01X1072 1.26 X102 -2.49X10*
H -9.28 X10° -2.38X103 -5.27X10* N -7.68X103 -7.63X103 7.50X 103
H 2.47X103 1.37X103 -1.19X103 N -7.82X103 1.09X102 8.67X103
H -3.22X103 1.28 X103 -1.87 X103 N 5.53X103 -6.42X10* -6.80X103
H -7.71X10* 1.79X103 -4.89X10* N 1.04X103 -2.31X103 -8.06X103
H -1.02X10* -1.25X103 -1.90X 103 N 1.96X103 -9.80X103 1.43X107
H -1.98X103 -1.60X103 -2.52X103 N -1.31X103 4.76 X103 2.44X 103
H -3.83X10* -2.49X103 4.20X10* N -9.87X103 -1.21X 102 -4.79X10*
H -2.17 X103 1.11X103 1.44X103 N -1.14X103 3.37X10°3 1.32X107?
H 2.86X103 1.27 X103 1.67 X103 N 4.27 X103 9.33X10* -2.97X103
H 2.12X10°3 1.84X103 9.83X10* N -4.13X10* -3.77X103 -1.06X102
H 3.74X10* -1.35X103 1.96 X103 N 4.52X103 1.21X102 8.61X103
H -2.05X103 1.52X103 -2.33X103 N -3.24X103 1.23X10?2 2.32X10°3
H 9.01X10° 2.37X103 5.40X10* N 3.48X 103 -6.51X103 -6.97 X103
H -2.48 X103 -1.37X103 1.17 X103 N 1.41X103 1.06 X102 -1.03X102
H 3.21X10°3 -1.27 X103 1.87 X103 N 8.25X10* -5.89X10* 8.48X 103
H 7.88X10* -1.82X103 4.92X10* N -6.04X103 -2.44X103 6.95X 103
H 1.03X10* 1.23X103 1.91X103 N 6.10X 103 -9.66X103 -1.17X 102
H 2.00X 103 1.60X103 2.53X103 N -8.43X103 5.41X103 -5.90X 103
H 3.75X10* 2.47X103 -4.33X10* N 5.00X 103 -1.15X 102 -6.42X10*
H 2.16 X103 -1.12X103 -1.43X103 N -8.89X103 3.44X 103 -1.70X 102
H -2.87 X103 -1.27 X103 -1.67 X103 N 2.81X103 1.08 X103 4.64X103
H -2.12X103 -1.85X103 -9.77 X10* N -5.45X103 -3.94X103 9.16 X103
H -3.65X10* 1.34X103 -1.96 X103 N 2.18 X103 1.21X102 -6.60X103
H 2.06 X103 -1.51X103 2.34X103 N -1.01X102 -1.26 X102 1.98X10*
H -9.94X10° -2.37X103 -5.34X10* N 7.68 X103 7.62X103 -7.53X103
H 2.47X103 1.37 X103 -1.19X103 N 7.69X103 -1.09X 102 -8.72X103
H -3.21X103 1.27 X103 -1.86X103 N -5.57X103 6.59X10* 6.81X103
H -7.78 X10* 1.81X103 -4.86X10* N -1.08 X103 2.31X103 8.04X 103
H -1.05X10* -1.24X103 -1.90X 103 N -1.94X103 9.79X 103 -1.43X10?
H -1.99X103 -1.59X103 -2.51X103 N 1.15X103 -4.65X103 -2.44X103
H -3.86X10* -2.48 X103 4.21X10* N 9.90X 103 1.21X10?2 4.72X10*
H -2.16 X103 1.12X103 1.45X103 N 1.04 X103 -3.41X103 -1.33X10?2
H 2.86X103 1.27X103 1.67 X103 N -4.36 X103 3.64 X103 2.95X103
H 2.13X10°3 1.84X103 9.79X10* N 3.67X10* 3.77 X103 1.06 X107
H 3.70X10* -1.35X103 1.96X103 N -4.54 X103 -1.21X102 -8.67 X103
H -2.05X103 1.52X103 -2.34X103 N 3.35X103 -1.23X102 -2.27X103
H 8.99X10° 2.37 X103 5.31X10* N -3.37X103 6.50X103 7.02X103
H -2.49X103 -1.38 X103 1.18X103 N -1.28 X103 -1.06 X102 1.03X107?
H 3.21X103 -1.27 X103 1.87X103 N -7.97 X10* 5.82X10* -8.46 X103
H 7.86X10* -1.82X103 4.93X10* N 6.05 X103 2.43X10°3 -6.92X103
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1.03X10*
1.97 X103
3.77X10*
2.19X103
-2.86X103
-2.11X103
-3.75X10*
-6.03X10°
-5.47X10*
-2.17X10*
-4.83X10°
3.11X10*
1.48X10*
4.24X10°
5.36X10*
2.17X10*
5.79X10°
-2.88X10*
-1.84X 104
5.38X10°
5.47X10*
2.14X10*
5.14X10°
-3.07X10*
-1.45X10*
-4.59X10°
-5.37X10*
-2.17X10*
-5.89X10°
2.90X10*
1.85X10*
-5.84X10°
-5.50X10*
-2.18X10*
-4.95X10°
3.08X10*
1.46X10*
4.18X10°
5.36X10*
2.17X10*
6.03X10°
-2.86X10*
-1.86X10*

1.24 X103
1.60 X103
2.49X103
-1.13X103
-1.27 X103
-1.84X103
1.34X1073
2.97X10*
-2.11X10*
-1.59X10*
7.83X10°
2.04X10*
-4.40X 104
3.04X10*
-2.04X10*
-1.60X10*
1.06 X 10*
2.12X10*
-4.52X10*
-2.96X10*
2.12X10*
1.60X10*
-8.01X10°
-2.02X10*
4.44X10*
-3.05X10*
2.04X10*
1.61X10*
-1.01X10*
-2.09X10*
4.52X10*
2.97X10*
-2.09X10*
-1.57X10*
7.67X10°
2.00X10*
-4.42X10*
3.04X10*
-2.06X10*
-1.61X10*
1.06 X 10*
2.13X10*
-4.49X 104

1.91X103
2.52X10°3
-4.32X10*
-1.43X103
-1.67 X103
-9.91X10*
-1.97 X103
1.99X 104
2.24X10*
-4.67 X10*
3.05X10°
4.34X10*
7.50X10°
-1.99X10*
-2.53X10*
4,97 X10*
5.29X10-07
-4.55X10*
-9.27 X 10
-1.98X10*
-2.26X10*
4.65X10*
-3.30X10°
-4.39X10*
-7.44X10°
1.95X10*
2.55X10*
-4.99X10*
4.35X10-07
4.49X10*
8.95X10°
1.96 X104
2.24X10*
-4.71X10*
3.01X10°
4.36X10*
7.46 X107
-1.97X10*
-2.53X10*
4,98 X10*
-6.64 X 10-07
-4.55X10*
-9.33X10°
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-6.08 X103
8.30X 103
-5.06 X103
8.99 X103
-2.61X103
5.44 X103
-2.18X103
7.87 X103
2.67 X103
4.60X103
4.26 X103
-6.39X1073
-2.67 X103
9.22X10°
1.63X103
-1.80X10?
-9.95X10*
-3.84X1073
-1.36X10*
-4.34X103
-5.74X103
-7.81X103
-4.78X10*
3.28X103
6.47 X103
4,78 X103
2.36 X103
1.39X 10?2
4.09X103
7.34X103
4.44X103
-7.86 X103
-2.67 X103
-4.60X1073
-4.22 X103
6.41X103
2.68X 1073
-1.05X10*
-1.61X103
1.80X 1072
9.96 X10*
3.84 X103
1.16X10*

9.68 X103
-5.52X103
1.15X 1072
-3.42X103
-1.01X103
3.93X103
-1.21X10?
-8.26 X103
-2.72X103
-8.20X103
-3.57X103
8.10X1073
5.26X103
4.92 X103
1.21X103
-7.26X10*
5.83X10*
-1.13X10%?
-3.17X103
-8.87X103
-2.68 X103
-7.80X103
-3.22X103
7.80X103
5.65X103
3.51X103
1.21X103
-9.32X10*
4.20X10*
-1.13X10?
-3.23X103
8.25X1073
2.72X103
8.18 X103
3.59X103
-8.10X103
-5.27X103
-4.88X103
-1.23X103
6.94X10*
-5.25X10*
1.13X1072
3.17X103

1.18X107?
6.05X103
7.06X10*
1.71X107?
-4.52X103
-9.18 X103
6.57X103
-7.63X103
-9.11X10*
5.80X10*
6.64 X103
-2.49X103
-9.07 X 10*
-1.09X10?
-6.13X10*
-5.41X103
-3.28X10*
5.11X103
4.53X103
6.85X103
2.15X10*
-1.58 X103
-5.71X103
1.05X1073
2.00X103
1.28X107?
2.01X103
5.27X103
1.16 X103
-4.45X103
-3.37X103
7.65X103
8.48 X10*
-5.93X10*
-6.63 X103
2.49X103
8.94X10*
1.09X107?
6.04X10*
5.41X103
3.29X10*
-5.12X103
-4.57X103
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5.35X10°
5.49X10*
2.13X10*
5.01X10°
-3.07X10*
-1.43X10*
-3.92X10°
-5.34X10*
-2.20X10*
-5.90X10°
2.92X10*
1.89X10*
1.01 X107
-7.67 X103
-7.76 X103
5.53X103
1.02X1073
1.94 X103
-1.29X 103
-9.91X 103
-1.13X 103
4.33X103
-4.76 X 10
4.40X103
-3.26 X103
3.47X103
1.38 X103
8.29X10*
-6.05X 103
6.15X103
-8.40X 103
5.01X103
-8.95X 103
2.66X103
-5.48 X103
2.19X103
-1.01X 102
7.66X103
7.70X103
-5.57 X103
-1.04X 103
-1.96 X103
1.06 X103

-2.96 X10*
2.13X10*
1.61X10*
-8.04X10°
-2.01X10*
4.45X10*
-3.04X10*
2.05X10*
1.62X10*
-1.04X10*
-2.12X10*
4.49X10*
1.26 X107
-7.62 X103
1.09 X107
-6.51X10*
-2.30X 103
-9.81X 103
4.76 X103
-1.21X 102
3.36 X103
8.58X10*
-3.78 X103
1.21X107?
1.23X107?
-6.50X 103
1.06 X 1072
-5.73X10*
-2.44X 103
-9.65X 103
5.44 X103
-1.15X 10?2
3.49X103
-3.56 X103
-3.93X103
1.21X107?
-1.26 X102
7.62X103
-1.09 X 102
6.44X10*
2.30X103
9.80X103
-4.63 X103

-1.98X10*
-2.23X10*
4.65X10*
-3.26 X10°
-4.43X10*
-7.34X10°%
1.99 X 10*
2.55X10*
-5.00X10*
1.90X10-06
4.54X10*
9.43X10°
-1.60X10*
7.55X1073
8.69X1073
-6.83 X103
-8.06 X103
1.43 X107
2.46 X103
-4.37X10*
1.33 X107
-2.95X1073
-1.06 X102
8.56X1073
2.31X103
-6.98 X103
-1.03X 10?2
8.47X103
6.95X1073
-1.17 X102
-5.89X 1073
-6.17 X10*
-1.71X 10?2
4.62X103
9.15X103
-6.60X 1073
2.01X10*
-7.54X1073
-8.73X1073
6.77 X103
8.06X1073
-1.43X 10
-2.44 X103
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4.35X103
5.75X103
7.74X1073
4.93X10*
-3.28 X103
-6.44 X103
-4.81X103
-2.34X103
-1.39X10%?
-4.08 X103
-7.35X103
-4.50X103
7.89X103
2.67X1073
4.55X1073
4.26 X103
-6.42 X103
-2.67 X103
6.08 X107
1.61X103
-1.80X 102
-1.01X103
-3.85X1073
-1.23X10*
-4.34X103
-5.74X1073
-7.75X1073
-4.59X10*
3.28 X103
6.47 X103
4.76 X103
2.37X1073
1.39X 1072
4.08 X103
7.36X103
4.47 X103
-7.87X103
-2.67 X103
-4.63 X103
-4.23X1073
6.40X1073
2.66X1073
-9.94X10°

8.87X103
2.68X103
7.83X103
3.24X103
-7.80X103
-5.65X1073
-3.54X103
-1.20X103
7.80X10*
-4.24X10*
1.13X10?
3.24X103
-8.25X1073
-2.71X103
-8.21X103
-3.59X103
8.09X103
5.27X103
4.92 X103
1.22 X103
-7.13X10*
5.42X10*
-1.13X10%?
-3.18X1073
-8.86 X103
-2.68 X103
-7.81X103
-3.23X103
7.80X103
5.64X103
3.50X103
1.22 X103
-7.87X10*
4.46X10*
-1.13X10%?
-3.24X103
8.25X1073
2.72X103
8.17X103
3.59X103
-8.09X103
-5.28 X103
-4.90X 103

-6.84 X103
-2.23X10*
1.57X10°3
5.73X103
-1.05X103
-1.97 X103
-1.28X10%?
-1.99X103
-5.38X1073
-1.17X103
4.45X103
3.33X103
-7.62X103
-9.12X10*
5.47X10*
6.63X103
-2.49X103
-9.08X10*
-1.09X10%?
-6.17X10*
-5.41X103
-3.44X10*
5.11X103
4.54X103
6.85X1073
2.22X10*
-1.56X103
-5.72X103
1.06 X103
2.00X103
1.28X107?
2.00X103
5.37X103
1.17X10°3
-4.44 X103
-3.35X103
7.66X103
8.59X10*
-5.92X10*
-6.62 X103
2.50X103
8.94X10*
1.09X107?
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9.87X103
1.13X 1073
-4.28 X103
4.25X10*
-4.49X 103
3.26 X103
-3.46 X103
-1.46 X103
-8.39X10*
6.05X103
-6.10X 103
8.30X103
-5.03X 103
8.93X103
-2.84X 103
5.43X103
-2.20X 103

1.21X107?
-3.36 X103
-9.65X10*
3.76 X103
-1.21X 102
-1.23X 10?2
6.50X1073
-1.06 X 102
5.87X10*
2.45X103
9.68 X103
-5.57 X103
1.15X 107
-3.46 X103
-1.11X103
3.94X103
-1.21X 102

4.94X10*
-1.33X 10?2
2.97 X103
1.06 X 1072
-8.62 X103
-2.34X103
6.98 X103
1.03 X107
-8.46 X103
-6.94 X103
1.17 X107
6.03X103
7.01X10*
1.70 X107
-4.67 X103
-9.18 X103
6.56 X103

O O OO 0O OO O o o o o o o o o o

-1.62 X103
1.80X 107
9.91X10*
3.83X103
8.36 X107
4.36 X103
5.78 X103
7.83X103
5.10X10*
-3.27X1073
-6.44 X103
-4.80X 1073
-2.33X103
-1.38X10%?
-4.07 X103
-7.34X1073
-4.41X103

-1.23X103
8.60X10*
-5.13X10*
1.13X10?
3.18 X103
8.88X1073
2.68X103
7.80X103
3.24X103
-7.80X103
-5.65X1073
-3.54X103
-1.19X103
8.28 X10*
-4.55X10*
1.13X10?
3.24X103

6.09X10*
5.33X103
3.25X10*
-5.13X103
-4.58 X103
-6.83 X103
-1.98X10*
1.58 X103
5.74X103
-1.05X103
-1.98X103
-1.28X10?
-1.98X103
-5.34X103
-1.14X103
4.45X103
3.38X103
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Section 2 The snapshots of products of RDX and CL-20

The snapshots of products of RDX

(g)

Fig. S1. The snapshots of products of RDX. (a) the formation of NO (38.0512 ps); (b) the formation of HNO at 42.4575 ps; (c) the formation of H, at 44.7961 ps; (d) the formation

of CO, at 44.7961 ps. (e) the formation of CH,0 at 58.5180ps; (f) the formation of HNCN at 58.5180 ps; (g) the formation of N20at 55.1993 ps.
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The snapshots of products of CL-20

(e) (f)

Fig. S2 The snapshots of the products of CL-20. (a) the formation of HONO (30.086 ps); (b) the formation of NO, at 29.877 ps; (c) the formation of CH,0 at 59.564 ps; (d) the

formation of CO, at 59.564 ps the formation of HCN at 59.564 ps; (e) the formation of N,0 at 58.5180ps.
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