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Table 1
polymorphs of HMX and CL-20

Band gap and impact sensitivity for different

impact sensitivity

crystal baEnd 5P impact energy
AE,/eV /kg - cm™ Hsy/cm

a-HMX 2.434 0.20

B-HMX 3.617 0.75

5-HMX 0.021 0.10

y-HMX 2.451 0.20

a-CL-20 1.751(2.581)" 20.7
B-CL-20 3.719(3.628)" 24.2
v-CL-20 3.517(3.390)" 24.9
£-CL-20 3.798(3.634)" 26.8

Note: The data in the brackets are from reference [10].
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Table 2 Total energy,band gap,and population of metal azides

AF, charge smallest bond

crystal Eioar /€Y Py cation c[ilrierokf)Ohd
LiN, —-2006.1 4.68 0.87 1.26
a-NaN, -4240.4  4.61 0.93 1.24
KN, -6377.1  4.33 0.97 1.22
a-RbN, -5902.9  4.40 0.93 1.19
a-CsN, —5464.4  4.34 1.06 1.20
Sr(N;3), -10785.3  3.71 1.48 1.16
Ba(N;), -9935.6  3.65 1.56 1.03
TIN, -8775.0  2.36 0.74 1.17
AgN, ~7365.1 1.72 0.63 1.23
CuN, -17261.9 1.61 0.66 1.28
a-Pb(N;), -39291.3  2.42 1.35 1.07
a-Hg(N,), -11004.4 2.41 1.14 1.07
Cu(N;), -11871.1  2.41 1.05 1.03
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Fig.1 Band structures of £-CL-20 crystal at different pressures

(the Fermi energy is set to zero).
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Theoretical Studies of Impact Sensitivity of Energetic Crystals-First-Principles Band Gap ( AE,) Criterion

ZHU Wei-hua, ZHANG Xiao-wen, XIAO He-ming

(Institute for Computation in Molecular and Materials Science, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Some recent studies on predicting impact sensitivity for different classes of energetic crystals based on first-principles

band gap were reviewed. It is found that for energetic crystals with similar structure or with similar thermal decomposition mecha-

nism, the smaller the band gap (AE,) is, the easier the electron transfers from the valence band to the conduction band, and the

more they becomes decomposed and exploded. This band gap criterion is applicable to ionic or molecular crystals, different poly-

morphs of energetic crystals, energetic crystals at different pressures,and doped energetic crystals.
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