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Experimental setup

We employed a coaxial arrangement of electrodes (Fig. 1). A charge with a diameter of b = 8 mm
was pressed into a thick-wall copper confinement (1, 2) 40 mm in diameter. Axial copper electrode
3 with a diameter of ¢ = 2 mm was secured in Plexiglas stopper 4 fixed with hollow bolt 5. A
cavity in the external electrode accommodated electroconductivity sensor 7, a toroidal coil. The
coil-cavity contour mutual inductance M was 15 nH. Parts 1 and 2 of the external electrode were
attached to each other via a screw joint. The thickness of the slit between parts I and 2 was
preset by dielectric layer 6 (0.3 mm of Teflon or 0.3—1.0 mm of Plexiglas). When the detonation
wave arrives at the coaxial electrode, the cell circuit becomes connected by the conducting region
behind the detonation front. The electric current passing through the cell flows around the sensor
cavity, thereby inducing a magnetic flux through the coil and, hence, a voltage pulse across its
terminals. Later, when the detonation front travels past the slit, part of the current begins to
flow via external electrode 2. As a result, the strength of the current overflowing the cavity
and, consequently, magnetic flux decrease, producing in the sensor a voltage pulse U of opposite
polarity, with the electric conductivity in the plane of the slit being proportional to U(t) [1]:
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Here, x = Dt is the distance the front moved off from the slit by time t after passing it, D is
the detonation velocity, V' is the voltage across the electrodes produced by the feeding current I
passing through resistor Ry connected in parallel with the conducting region of the charge. The
cell was fed by capacitor C' (100 pF, 1000 V) connected to the circuit through a chain composed
of resistor R}, and induction coil L.

The actual voltage U differs somewhat from the experimentally measured one U in because
of the effect of coil self-inductance ( L ~ 1 pH), being related to it by the formula U = U, +
(L/R)dU,;,/dt, where R is the input resistance of the oscilloscope (50 2). Since the calculation
procedure involved differentiation, the signal was spline-smoothed to suppress small-scale noises.

The illustration of the registration process is contained in the file mov.gif.

The cell depicted in Fig. 1 renders electric current spreading unimportant, since the conduc-
tance of a strictly specified layer (between the detonation wave front and the plane of the slit)
is measured. Since the electric field vector is perpendicular to the electroconductivity gradient
nearly everywhere, the space charge effect is negligible. Another advantage of the cell is its ability
to keep the intensity of gasdynamic perturbations as low as possible. A thin slit causes only a
slight rarefaction, in contrast to shock waves typical of most experimental setups.

The resolution of the method is determined by the slit width 2a. Analytical estimates and
direct numerical calculations of the electric current distribution over the cell space (appendix)

demonstrated that an optimal estimate of the experimental resolution is one-quarter of the slit
width, a/2 = 0.075 mm ( 2¢ = 0.3 mm).




Figure 1. Experimental setup.

The differential scheme used in work [1] included an external measuring contour, a short wire
with an inductance of 50 nH. The main advantage of the new, completely coaxial scheme is a
fairly low inductance of the cavity contour L. (less than 1 nH).

The charges were initiated by electric detonators through Plexiglas stopper 8 (Fig. 1) with
a 2.4-mm axial channel filled with RDX. Thus, the main charge was initiated 40 mm from the
plane of the slit and within 1.2 mm from the axis. This deviation might cause a scatter in the
distance of travel of the wave to the slit less than 0.24 mm (if the detonation front is a segment
of a sphere with the center at the point of initiation). In reality, the effect of the walls makes this
scatter smaller—according to electroconductivity measurements, the scatter in pulse widths was
less than 0.05 mm.

More detailed information on the scheme can be found in work [2].
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The other data that support the findings of this study are available from the corresponding
author upon reasonable request.



TEM Images Album of saved detonation products

Figure 2. Structure of detonation products of TATB.



Figure 3. Structure of detonation products of TATB, individual fibers are circled in black, there
are branch points.



Figure 4. Elongated conductive structures in TATB products, circled in black color.



Figure 5. Elongated conductive structures in TATB products, original image of previous pict.



Figure 6. Structure of detonation products of TNT, original image of Fig.3,b from article.



Structure of detonation products of TNT

Figure 7



Figure 8. Carbon coat of amorphous particles of BTF.



Figure 9. Graphite-like layers of SDP BTF.
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Figure 10. Amorphous carbon in a graphite coat, SDP of BTF.
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Figure 11. Amorphous carbon in a graphite coat, SDP of BTF.
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Figure 12. Particles with a complex internal structure at high magnification. Clear graphite-like
fur coat, SDP of BTF.
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Figure 13. Amorphous carbon in a graphite coat, SDP of BTF.
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Figure 14. Particles with complex internal structure, SDP of BTF.
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Figure 15. Particles with complex internal structure, SDP of BTF.
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Figure 16. SDP of BTF.
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Figure 17. Diamonds, SDP of BTF.
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Figure 18. Diamonds, SDP of BTF.
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Figure 19. Diamonds, SDP of BTF.
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