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Supplementary Materials:
The earliest and most frequent elementary reactions occurring in CL-20/MTNP, CL-20, and
MTNP crystals at an impact velocity of 3 km/s (Table S1) and 4 km/s (Table S2).

Table S1 Earliest and most frequent elementary reactions in CL-20/MTNP, CL-20, and
MTNP crystals at an impact velocity of 3 km/s

Frequ Reaction . .
Crystals . . Elementary reactions Ilustration
encies time(ps)

3 0.2-0.2 C4H3N506—CsH3N506~-M(CsHgN12012)
C4H3N506-M(CsHgN12012)+CsHeN120 12— C10H9N17018-M(CsHN1201

2 0.3-0.3
2)
1 0.3-03 C4H3N506+CsHeN12012-M(C10H9N17018)—C10H9N 170 18-M(C34H30N 560
60) First occur
1 0.3-0.3 C4H3N506+CsHeN12012+CsHsN12012-M(C10HoN17018)—C16H15N20030-
M(C20H18N33033)
CL20/ 1 0.4-0.4  CioHoN7013-M(CsHeN12012)—C10HoN 170 13-M(C14H12N22024)
3 0.4-04 CeHeN12012—CsHN12012-M(C4H3N506)
MINP 1 0.4-0.4  Ci16H15N20030-M(C20H18N33033)—C10HoN17018+CsHeN12012
6 0.4-1.6 CeHsN12012—CsHsN12012-M(C10H9N17015)
6 1.4-6.3 NO;+NO;—N:04
4 5.0-7.6  N205—NO;+NO;
3 0.9-2.3  CsHgN12012-M(C10HoN17018)—=CsHsN12012 Highest
3 0.8-1.4  CeHgN12012-M(CsH3N506)—CsHsN 12012 frequency
3 0.6-1.3 C6H6N12012—>C6H6N12012-M(C4H3N506)
3 03-12  C4H:NsOg—C4H3sNsOe-M(CsHeN12012)
3 1.9-5.0 N204—NO2+NO;
CL-20 1 0.3-0.3  CeHeN12012+CsHeN12012—C12H12N24024-M(CasHa9NocOo1) First ocour
. 0.3.03 CsHeN12012+CsHeN12012+C6HsN12012—C18H18N36036-M(C30H29N 5006
2)
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CsHeN12012+C6sHeN12012+CcHeN12012+CsHeN12012-M(CsHgN12012) —

1 0.3-0.3
C24H24N48045-M(C24H23N43043)

1 0.4.0.4 C24H24N48045-M(C24H23N43043)—C18H18N36036-M(C36H35N66064)+CsH
6N12012-M(CeHsN12012)

1 0.4.0.4 Ci1sH18N36036-M(C30H29N59062)—C 12H12N24024-M(C42H40N351079)+CsH
6N12012-M(CeHsN12012)

1 0.4-0.4 Ci18H18N36036-M(C30H29N56056)—C 12H12N24024-M(C54H53N101008)+Cs
HeN12012-M(CsHgN12012)

1 0.4-0.4 C12H12N24024-M(CasHa9N96O91)—CsHeN 120 12-M(C12H12N24024)+CoHe
N12012-M(CsHsN12012)

4 5881 NOrM(NO3)+N2—N;0:-M(NOs3)

3 5.9-8.2 N30:-M(NO3)—NO2-M(NO3)+N»

2 8192 HO—HO-M(NOy)

2 7581 N-M(HN0)—N-M(N2)

2 7476 N-M(N»)->N-M(HN:0)

2 7376  NO»M(O)+N:—N;0:-M(O) Highest

2 6.2-8.6 HO—HO-M(N) frequency

2 5861 O-M(O)tNO—NO:-M(O)

2 5759  NO»-M(O)—O-M(O}NO

2 1622 NOrM(NOz)—NO:-M(N:0s)

2 1619 NO;—NO:-M(NOy)

2 1.5-2.1  NO2-M(N204)—NO>-M(NO>)

6  03-05  C4H:NsOg—CsH3NsOe-M(C4H3NsO)

2 04-0.6  C4H3NsOg-M(C4H3NsOg)—CsHsNsOg

1 0.4 C4H3N506+C4H3N506-M(C4H3N506)—CsHgN10O12-M(CsHsN10012) First ocour

1 0.4  C4HsNsOg+CsH3NsOg-M(CsH3NsOg)—CsHeN 10012-M(CsH3NsOg)

1 0.4 C4H3N506+C4H3N506—CsHgN10012-M(CssH37N62074)

MTNP 1 0.4 C4H3N506+C4H3Ns506—CgHgN10012

6 0.3-0.5 C4H3N506—C4H3N506~-M(C4H3N5056)

3 4455  NO;—NO»M(C4HsNsOq) ,

2 0911 CHsNigOn—CsNsOrCaHaNsOs Highest

frequency
2 7190 NO;>NO»M(NO)
2 0.4-0.6 C4sH3N506-M(CsH3N506)—C4H3N506
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Table S2 Earliest and most frequent elementary reactions in CL-20/MTNP, CL-20, and
MTNP crystals at an impact velocity of 4 km/s

Frequ Reaction ) .
Crystals . . Elementary reactions [lustration
encies  time(ps)

1 0.2-0.2 C4H3N506+C4H3N506+CsHsN12012+CsHsN 120 12+CsHsN 120 12+CsHsN 1
2012—C32H30N58060-M(C142H130N2420251)
C32H30N58060-M(C142H130N2420251)+CsHesN 12012+C6HeN12012+C6HsNi12

: 0.3.03 012+CcHgN12012—C12H12N24024-M(C10H9N17018)+C12H 12N 24024-M(C
4H12N22023)+C16H15N29030-M(C117H107N1930191)+C16H15N29030-M(C6H
6N12011)

U ouos  CrotisNsOs-M(CAHN101) > NOxCioHoNigO1-M(CioHoN10)+C  First oceur
6HeN12011

1 0.4-0.4 Ci16H15N20030-M(C117H107N1930191) —=O-M(C4H3N506)+CH3N20+C5H)

CL-20/ 2N27028-M(C137H121N22402158)
MTNP C12H12N24024M(C10HoN17018)+C12H12N24024-M(C14H12N22023)+C4Hj3

| 0404 NsOs—O-M(CaoHisN34035)+202-NOz+CieH 1 sN2sO25-M(C4HsN5O6)+
CsHsN12011+C6HgN12011-M(C4H3N5Og)

13 4398 NyrM(H)—N;

13 4292  Ny>No-M(H)

11 5198 NyoN,-M(HO)

11 5097 N-M(N)-N-M(HN) Highest
frequency

10 3199 N»-MHO)-N,

8 5194 O-M(H2)—O-M(H))

8  40-98 O-M(H)—O-M(H)

1 0.2-0.2  CeHeN12012+CsHeN12012—C12H12N24024

7 0.2-0.3  CeHsN12012—CsHeN12012-M(CsHsN12012)

1 0.3-0.3  CcHeN12012—>CsHN12012-M(C12H12N24024)
C12H12N24024+CsHeN 120 12-M(C6HsN12012)

. 0.3.0.3 +CsHeN12012-M(CHsN12012)+CsHsN12012-M(CsHgN12012)—0-M(O)
+NO2+C30H30N50057(CsHeN12012+C6HsN12012+C18H18N35033)-M(C17
6H174N3300308) .

First occur

1 0.4-04  CsHeN12012—NO2+CcH6N11010
C30H30N59057(CsHgN12012+C6HN12012+C18H18N35033)-M(C176H174N3

CL-20 300308)+CsHsN12012+CsHeN 120 12-M(C12H12N24024)+CsHesN 120 12-M(Cs

1 0.4-0.4  HeN12012)+CsHeN12012-M(CsHsN12012)+CsHsN12012-M(CsHeN12012)+
CeHsN12012-M(CsH6N12012)—=4NO2+C18H18N33030-M(C12H12N25025)+
Ca8H4sN94O91-M(C252H242N4780449)

1 0404 O-M(O)—O-M(CeHsN11Oo)

19  21-99 N,—>N»-M(H)
18 2291 N»-MH)—=N; ,
Highest
14 399  N-M(N)-N-M(HN)
frequency
13 2897 Ny-M(HO)-N,
11 2796 NyoN-M(HO)
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11 2.7-9.5 N-M(HN)—N-M(N)
10 2.7-94  O-M(H2)—O-M(H)
3 0.2-0.3  C4H3N506—C4H3N506-M(C4H3N506)
1 0.2-0.2  C4H3Ns506—C4H3N506-M(C7H4N9O19)
1 0.2-0.2  C4H3N506+CsH3N506—CsHeN10012-M(C7Hs5NgOy)
1 0.2-0.2  C4H3N506+CsH3N506—CsHsN10012-M(Cs5Ha3N75097)
1 0.3-0.3  C4H3N506-M(C7H4N9O10)—C4H3N50¢ First occur
C4H3N506+C4H3N506+C4H3NsO6+CsH3N506+C4H3N5O6+C4H3NsOs+
1 0.3-03 C4H3N506+C4H3N506-M(C4H3N506)+C4H3N506-M(CsH3N506)+CsHg
Ni10012-M(Ce5H43N75097)+CgHsN10012-M(C7H35NgO9)—C16H12N20024-
MTNP M(C23H16N27030)+C36H27N45054-M(C104H78N1250155)
1 0.4-04  CgHsN1201,—CsHeN12012-M(C4H3N506)
13 3.7-9.7 N-M(HN)—N-M(N)
11 3.6-9.7 N-M(N)—N-M(HN)
10 2.1-9.1 N>-MH)—N: Highest
8 2.3-8.6 O-M(H2)—O-M(H)
frequency
8 2497 N»—N>-M(H)
6 3.6-99 N>-M(HO)—N»
6 4.0-8.8 O-M(H)—O-M(H>)
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