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Supplementary Materials:

Figure S1: Change of pressure, density and temperature of CL-20 and TNT with
time under different impact velocities; Table S1: Elementary reactions of CL-20/TNT de-
composition at different impact velocities. Table S2: Elementary reactions of CL-20 de-
composition at different impact velocities. Table S3: Elementary reactions of TNT de-
composition at different impact velocities.
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Figure S1. Change of pressure, density and temperature of CL-20 and TNT with time under dif-
ferent impact velocities.
Table S1. Elementary reactions of CL-20/TNT cocrystal decomposition at different impact veloci-
ties.
Impact ve- .
p. . . Reaction . .
locities Frequencies . Elementary reactions Illustration
time/ps
/km/s
4 1.0-6.0 CsH6sN12012+C7H5N306—C13H11N15018
2 1.9-7.1 C13H11N15018+CsHsN12012— C190H17N27030
2 1 2.0-2.0 C19H17N27030— C13H11N15018+C6sH6N 12012 First occur
2 2.7-5.9 C7HsN306— C7H5N306-X(CsHsN12012)
1 3.0-3.0 C7H5N306-X(CsHsN12012) =N O2+CrH5N204-X (CsHsN 12012)



1 3.1-3.1 NO2+C7H5N204-X(CsHsN12012) - C7H5N306-X(CsHsN12012)
4 1.0-6.0 CsHeN12012+C7H5N306—C13H11N15018
3 3.8-59 CsHsN12012—CsHsN12012-X(CsHsN12012) .
3 3.9-6.0 CsHsN12012-X(CsHsN12012) > CsHsN12012 Highest fre-
3 7.9-9.8 C7H5N508—N2+C7H5N50s quency
3 7.8-8.7 N2+C7H5N308—C7HsN50s
2 0.5-0.8 CsHsN12012—CsHsN12012-X(CsHsN12012)
1 0.6-0.6 CsHsN12012-X(CsH6N12012) > CsHsN12012
1 0.6-0.6 CsHeN12012+CeHeN12012+CsHsN 12012+ CsHeN12012+C7H5N306+C
7H5N306— C3sH34N54060 .
1 0.7-0.7 C7H5N306—C7Hs5N306-X(CsHsN12012) First occur
1 0.7-0.7 C38H34N5:060— N O2+C19H17N26025+C19H17IN 27030
4 0.7-14 CsHsN12012—CsHeN12012- X (C7H5N306)
2 0.8-0.8 CsHeN12012-X(C7H5N306)—CecHoN 12012
4 4.1-8.5 NO2-X(NO2)—NO:2
4 4.0-8.2 NO2—NO2-X(NO2)
3 2.8-7.3 NO2+NO2—N204
3 3 1.7-3.0 CsHeN12012—NO2+CsHsN11010
2 7.5-7.0 O-X(N203)+N2—N20-X(N2053)
2 6.4-7.2 NO2-X(HO)—NO:
2 5.9-6.1 C7H5N60O11—N2+C7HsN4O1n Highest fre-
2 3.9-6.0 N204—NO2+NO:2
2 3.6-4.2 C13H11N14017—NO2+C13H11N13015 quency
2 2.3-2.9 C7H5N14Os—NO2+C7H5N3506
2 2.2-2.7 NO2+C7H5N306—C7H5N1Os
2 2.0-2.3 NO2+CeHsN12012—CsHeN13014
2 1.8-2.6 C13H11N14017+CsHesN1109—C19H17N 25026
2 1.6-2.4 C7H5N306—C7H5N306-X(NO2)
2 1.3-1.5 C13H11N15018—NO2+C13H11N14O16
2 0.5-0.5 CeHsN12012+C7H5N306—C13H11N1:01s
2 0.5-0.5 CsHeN12012—NO2+CsHsN11010
2 4.3-9.9 N2—N2-X(H) First occur
2 5.2-9.6 O-X(H2)—O-X(H)
2 5.2-9.9 HO-X(H)—-HO
2 6.1-9.4 N2-X(H)—N:
28 4.5-9.9 N2-X(H)—N:
21 4.3-9.9 N2—N2-X(H)
11 5.2-9.6 O-X(H2)—O-X(H)
4 10 5.1-8.7 O-X(H2)—O-X(H2)
10 2.8-9.3 O-X(H)—O-X(H-2)
9 5.7-9.7 N-X(HN)—N-X(N) .
9 4482 HO—HO-X(H) Highest fre-
8 7.7-9.8 H-X(N2)—H-X(HO) quency
8 5.2-9.9 HO-X(H)—-HO
8 3.8-9.7 N2—N2-X(HO)
7 5.7-9 H-X(HO)—H-X(HO)
6 7.8-9.9 H-X(HO)—H-X(N>)
6 5.8-7.4 N2-X(H2)—N2-X(H)
Table S2. Elementary reactions of CL-20 decomposition at different impact velocities.
Imp;fc.t ver Frequencies R.e action Elementary reactions Illustration
locities time/ps
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/km/s

9 0.34.1 CsHsN12012 — CeHsN12012-X(CsH6N12012)
2 0.5-0.7 CesHeN12012 +CsHesN12012 — C12H12N24024
CsHeN12012+CsHeN12012-X(CsHsN12012)—C12H12N24024-X (CeHs
1 0.5-0.5 .
N12012) First occur
1 0.6-0.6 CsHsN12012-X(CsHsN12012) — CsHsN12012-X(C12H12N24O24)
1 0.6-0.6 Ci2H12N 24024 — CeHsN12012+CsHsN12012
5 0.7-8.2 CsHsN12012 — NO2+CsHsN110O10
2 13 2.7-9.5 CsHsN11010 — CsHsN11010-X(CsH6sN12012)
12 3.4-9.1 CsHsN11010-X(CsHsN12012) — CsHsN11010
9 0.3-4.1 CsHsN12012—CsHsN12012-X(CsHsN12012)
6 0.8-4.2 CsHsN12012-X(CsH6sN12012) — CsHeN12012 Highest fre-
5 0.7-8.2 CeHeN12012 — NO2+CsHeN11010 quency
3 5.1-6.4 CsHeN12012 — CsHsN12012-X (C24H24N47045)
3 5.0-6.3 CesHeN12012-X(C24H24N47045) — CsHsN 12012
3 22-29 CsHsN12012 — CeHeN12012-X(Ca2H42Ns30s2)
6 0.3-0.5 CeHeN12012 — CsHsN12012-X(CsHeN12012)
4 0.4-0.7 CsHeN12012-X(CsHsN12012) — CsHsN12012
1 0.4-04 CsHsN12012+ CsH6N12012 — C12H12N24O24
1 0.5-0.5 CsHsN12012+CsHsN12012-X(CsHsN 12012)—C12H12N24O24- X (CsHe First occur
N12012)
1 0.5-0.5 CsHsN12012 CeHeN12012 — C12H12N24O24-X(CsHsN12012)
1 0.5-0.5 C12H12N24024 — NO2 +C12H12N23022-X(CsHsN12012)
6 0.3-0.5 CsHsN12012 — CsHsN12012-X(CsHsN12012)
4 7.5-9.7 02+N2—N:20:2
4 0.4-0.7 CesHeN12012-X(CsHsN12012) — CsHsN12012
3 3 7.6-8.1 N202—02+N>2
2 8.0-9.3 NO-X(HOz2) — NO-X(02)
2 6.9-9.9 N2 — N2-X(HO)
2 6.3-8.2 NO— NO-X(H .
2 6.3-7.2 NO«X(HN203) — I\?OS-X(NO) Highest fre-
2 6.3-6.7 NO2-X(NOs) — NO: quency
2 5.9-8.7 NO-X(O) — NO-X(HNOs4)
2 5.0-9.7 NO2 — NO2-X(H)
2 4.2-4.6 NO2 +NOs-X(H) — N20s-X(H)
2 3.7-5.0 O-X(N201) — O-X(NO2)
2 2.5-2.8 NO2 — NO2-X(N205)
2 1.8-34 NO2 — NO2-X(NOs3)
1 0.2-0.2 CsHsN12012 — CeHeN12012-X(C18H18N32028)
1 0.2-0.2 CsHsN12012+CsHsN12012+C12H12N24024-X (C198H 198N 38001353)
1 0.3-0.3 CsHsN 12012 — CsHeN12012-X(O)
Ci12H12N24024-X (C198H198N3800353) +CeHsN12012+CsHsN12012
1 0.3-03 +C6sHeN120124CsH6N12012+CsHeN12012+C6c H6N12012+CsH6N12012-
X(C18H18N32028) >N O2+ N O2+C12H12N23023-X (CsHsN 12012)+Ci2H First occur
4 12N24023-X(C12H12N24022)+C30H30N59058- X ( C242H240N453001441)
C12H12N23023-X (CsHoN12012)+C12H12N24O23-X (C12H12N24022)
1 0.4-0.4 +C30H30N59058-X (C242H240N4530441)+ CeHsN 12012 +CsHsN12012
+CeHeN12012-X(0) — O-X(CsHsN12011) +NO2+ NO2+ NO2
+NO:2 +CsHeN10Os +CossHo6N1280123-X(C347H342N6450611)
1 0.5-0.5 NO2+ CeHsN10Os—NOs-X(H) +CsHsN100O7
40 4299 N2—N2-X(H) Highest fre-
26 4.1-9.8 N2-X(H) — N2 quency
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22 3.0-94 N2-X(HO) — N2
16 2.8-99 N2 — N2-X(HO)
15 3.4-9.0 O-X(H) — O-X(H>)
10 3.8-9.5 O-X(H2) — O-X(H)
9 3.9-9.9 O-X(H2) — O-X(H2)
8 3.9-8.6 N2-X(H) — N2-X(H>)
8 3.5-9.1 H-X(HO) — H-X(HO)
8 1.7-9.5 N2 — N2-X(N2)
7 5.79.7 N2-X(Hz2) —» N2
7 4.7-99 N-X(HN) — N-X(N)
Table S3. Elementary reactions of TNT decomposition at different impact velocities.
Impact ve- .
o . Reaction . .
locities Frequencies time/ps Elementary reactions Illustration
/km/s
4 2.2-6.6 C7H5N306 —C7H5N306-X(C7HsN306)
3 4.4-6.3 C7H5N306+C7H5N306 — C14aH10N6O12 .
First occur
2 4.5-4.8 C7H5N306-X(C7H5N306) — C7H5N306
2 1 5.3-5.3 C7H5N306 — C7H5N306-X(C21H15NoO1s)
4 2.2-6.6 C7Hs5N306 — C7Hs5N306-X(C7HsN306) Highest fre-
3 4.4-6.3 C7HsN306 +C7Hs5N306 — C1aH10N6O12
2 4.5-4.8 C7Hs5N306-X(C7HsN306) — C7HsN306 quency
8 04-1.2 C7HsN306—C7H5N306-X(C7H5N306)
3 0.5-0.9 C7HsN306-X(C7H5N306)—C7HsN3Oe
1 0.5-0.5 C7HsN306+C7H5N306 — C1sH10N6O12
1 0.6-0.6 C7HsN306—C7H5N306-X(C14aH10N6O12) First occur
3 1 0.6-0.6 C14H10N6O12+C7H5N306—C21H15N9O1s
1 0.7-0.7 C21H15N9O18—C21H15N9O18-X (Ci14H10N6O12)
1 0.9-0.9 C21H15N9O18-X(O)+C7H5N306— C28H20N 12024 X (O)
8 0.4-1.2 C7H5N306—C7H5N306-X(C7H5N306) Highest fre-
3 0.5-0.9 C7H5N306-X(C7H5N306) —C7H5N306 quency
1 0.3-0.3 C7H5N306 +C7H5N306—Ci1sH10N6On2
3 0.3-0.4 C7HsN306—C7HsN306-X(C7H5N306)
1 0.4-04 C14sH10N6O12—C14H10N6O12-X (C347H238N1440293)
1 0.4-0.4 C7H5N306+C7H5N306—X(C7H5N)306)—>C14H10N6012—X(C7H5N306 First occur
1 0.4-04 C7HsN306+C7H5N306—C14H10N6O12-X (C14H10N6O12)
1 0.5-0.5 C14H10N6O12-X (Ca47H238N1440293)—C14H10N6O12-X (C3ssH266N15s0
4 313)
5 6.7-9.2 N-X(N)—N-X(HN)
5 3.4-7.9 O-X(Hz2)—O-X(H)
3 8.3-9.7 O-X(H2)—O-X(H2) Highest fre-
3 8.0-9.7 N-X(Hs)—N-X(H2)
quency
3 5.9-8.8 N2—N2-X(H)
3 5.8-9.5 N-X(HN)—N-X(H2N)
3 5.8-8.1 N-X(H4)—N-X(Hs)
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