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Fig.1 Silver-azide pellet : (a) Mechanical size of sil-
ver-azide pellet and direction of laser irradia-
tion. (b) Microscopic photograph of bottom sur-
face of silver-azide pellet.
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Fig.2 Differences of generated shock waves: (a)
Schlieren photograph of distorted shock wave
by side-surface ignition at 140 ps after igni-
tion, I.S.: Incident shock wave, S.S.: Second-
ary shock wave. (b) Schlieren photograph of
shock waves by bottom-surface ignition at 140
us after ignition. (c) Head-on overpressure of
(a) at 100 mm distance from explosion center.
(d) Head-on overpressure of (b) at 100 mm dis-
tance from explosion center.
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Fig. 3 Beam intensity profile of Nd:YAG laser at
near field
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Fig. 4 Experimental setup for threshold energy measurement by ND-

method.

- 60~ K2

"



Digitalizing

Energy meter oscilloscope
P Distance X (mm) \l:
o~ >
Concave lens
f=-100 mm, 30mm dia.  Beam sampler /AgN;; pellet
N\
—9— o= D: M_n_]
Pellets holder
Nd:YAG laser x |
o, :,::’xf’;f“ mmms  Nutral density(ND) filter rrArrrr
ISP EEES  (Absorption type)
CCD-camera
Trigger signal
%‘L 8 PCl-Bus
12bit Video- Personal computer

capturing boad  with beam diagonostic software

Fig. 5 Experimental setup for threshold energy measurement by diver-

gence-method.
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Fig. 6 Experimental results by ND-method: (a)
Beam intensity profile of the Nd:YAG la-
ser behind the diffusing plate (20 mm from
the plate). (b) Ignition results.
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Fig. 7 Experimental results by divergence-
method: (a) Beam intensity profile of the
Nd:YAG laser behind concave lens (200
mm from the lens). (b) Ignition results.
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Fig. 8 Head-on overpressure time profile at 200
mm distance: (a) Ignited by approxi-
mately 250 md/cm? irradiation. (b) Ignited
by approximetlyl0 md/cm? irradiation.
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Fig. 9 Visualized shock waves by double-expo-
sure holographic interferometry: (a) Af-
ter 100 ps by approximately 250 mdJd/em?
irradiation, I.S.: Incident shock wave,
S.S.: Secondary shock wave. (b) After 100
ps by approximately 10 mdJ/cm? irradia-
tion.
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Initiation threshold energy of silver azide pellets by
Nd:YAG laser irradiation

Toshiharu Mizukaki,* Harald H. Kleine,** and Kazuyoshi Takayama***

In this paper, threshold laser energy for initiation of micro-explosives, silver-azide (AgN,) of size 1.5
mm in diameter and 1. 5 mm in length, has been studied using two experimental methods to verify
their results each other. First one was a method that decreases laser beam intensity by neutral density
filters. The other one was a method that diverges laser beam by concave lens. A small pulsed Nd:YAG
laser, wavelength of 1064 nm irradiation, was used in this study. The two results were well agreed, that
was 3. 57£0. 41 mJd/ecm®. We also focused on delay time of initiation at the energy of near threshold.
Travel times of blast wave by detecting overpressure of incident shock wave, were compared between
in the case of enough energy and in the case of slightly over the threshold energy for initiation. Visual*
ization of explodes were also done by double exposure holographic interferometer. Any initiation delay,
however, were not found in this study.
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