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Measure the time it takes for explosive wave to “overtake” shock wave
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Background on shock to detonation
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Thermal explosion starts 
behind shock wave

Explosive wave 
overtakes shock 
wave 

D. Dattelbaum, et al., Detonation Symposium, 
April 2010

Background on shock to detonation

Launch shock wave 
into an explosive



4

Package for powder gun experiments

Experimental design

Aluminum impactor 
(24 mm diameter)

Gas out

PDV and 
pyrometry 
fibers

Sapphire window

Gas in
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5
Experiment setup
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8.6 GPa shock to detonation in PDV data
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8.6 GPa shock to detonation in PDV data
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8.6 GPa shock to detonation visible images
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HE driven shock to detonation
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10Why does a steady detonation appear 
as a spread in velocities (frequencies)? 

Figure from G. Ciccarelli, T Ginsberg, J. L. Boccio, OSTI reports 563843 (1997), doi 10.2172/563843

Fast
Slow

Maybe something to do 
with cellular detonation
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Max and min speed of cellular detonation?
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12Why does a steady detonation appear 
as a spread in velocities (frequencies)? 

Figure from G. Ciccarelli, T Ginsberg, J. L. Boccio, OSTI reports 563843 (1997), doi 10.2172/563843

Maybe something to do 
with cellular detonation

λ = D*Δt
cell size

detonation 
speed

cell lifetime
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Cell lifetime?

Interface velocity 
(1800 m/s)

Shock 
velocity
(4600 m/s)

Overdriven 
detonation

Δf = 1/Δt

spread in 
frequency

cell 
lifetime

𝜆𝜆 =
6300 𝑚𝑚/𝑠𝑠

3 𝐺𝐺𝐺𝐺𝐺𝐺
= 2 𝜇𝜇𝜇𝜇
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14Maybe nothing to do with cellular 
detonation? Suggestions?

steady 
detonation
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