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In a number of electrodynamic problems in which account is taken of the interaction
between shock waves and external fields, say in problems such as magnetic cumulation [1] or
in analogous external problems, the boundary condition on the shock-wave surface is formulated
as on the surface of an ideal conductor, and this raises the question of the shock~wave
parameters for which this condition is satisfied.

A theoretical estimate shows that an external electric field begins to penetrate into
the shock wave when its temperature drops to a value on the order of several thousand degrees.
A more accurate estimate is made difficult by the considerable uncertainty of the data on the
conductivity of air at these temperatures.

An experimental study of the

detonation of an explosive in an

external electric field can yield 89
additional data on the state of a6
the gas behind the shock wave, 93
and is also of independent inter- 0 t, ‘\\__~\-________z£-—‘//,____-~\ ¢
est as a possible source of sta- :;":Ir '
tionary electromagnetic effects. -4¢
The external field was pro— -12
duced between the ground and a -1,5

horizontal grid measuring 1.5 x

>
1.5 m, charged to a potential from 25 N . JTime, usec
-10 to +3 kV. The field produced v 500 7000 1500
near the explosion was approximate- -§ b
ly =3.3 to +1 kV/m. & <10 %V
Copies of the registered a9t
oscillograms of the field pulses g6
from the explosion of charges a3r //z—-\\\\>
weighing 225 g at a distance R = o t
250 cm, at different values of the :z;
grid potential, are shown in Fig.
1, which shows also for compari-
son oscillograms of the same 1 : L?ime’ usee
500 1000 1500
explosions without an external
field. Fig. 1
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We see that in the time interval 0 € t < tO a nonstationary electric field is regis-
tered. 1In all cases without exception (a total of 60 explosions), the polarity of the signal
was opposite to the external-field polarity in this time interval. Outside this interval,
the pulses differed little from those without an external field.

Thus, the external field begins to penetrate into the volume subtended by the shock wave
when t > to (at the instant to the radius of the front of the shock wave is approximately 211‘0

and its velocity is v, = 1/km sec, where ry ig the intital radius of the charge), i.e., when

£
the layer of gas between the front of the shock wave and the contact surface of the explosion
products, as shown in [2], ceases to screen the alternating field generated by the explosion

products; this is perfectly understandable, since the characteristic frequency of the process
” d
022 — lnvf(f)
ot

is of the same order as in [2].
The experimental data on the magnitude of the electric field E in the time interval
0 <t < to, measured at different values of the external field EO’ different explosive charges

and different distances R are shown in Fig. 2 in the form of the dimensionless combination

R3E(t?°
(1) = ¢ ,
2ivy Eo
where t° = tm_l/3 (t is in seconds and m in kilogrems). The figure shows also plots of
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which characterize the time variation of the volume of the region subtaneded respectively by
the shock wave and the forward boundary of the explosion products. The values of vf(to) and
vep(to) were calculated from the data of [3]. From the data shown in the figure it follows
that when t < %, the region of explosion in an external field behaves like an ideally conduct-

ing body with radius Ve The law of motion of the boundery surface is determined from the

£f°
condition

Jolveeet ") dt” > 2.3,
0

which obviously yields, for a strong shock wave, v (t)
< vu(t).

The time dependence of the measured perturbed field E(t) (which yields simultaneously

(t) = vf(t) and for a weak one ve

eff £f

the time dependence of the produced dipole moment, since the measurements are made in the

near zone) is connected with the space-time distribution of the conductivity behind the front,
which in turn is influenced by the distribution of the temperatures, the possible non-
equivalence of the ionization processes, and a number of other factors.

A more detailed study of the laws of motion v t) for explosions in an electric field

eff(
will meke it possible to obtain additional data concerning these processes. Difficulties may
arise here in connection with the influence of the pulsed field generated by the explosion

products [2] also when . = O, but it is obviously that by increasing EO it is possible to

0
make the influence of this factor as small as desired.
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Two-photon absorption in pure alkali-halide crystals (AHC) was first observed by
Hopfield and Worlock [1]. They presented the results of a theoretical and experimental study
of the two-quantum absorption spectra of KI and CsI in the region of the exciton absorption
band., Multiphoton excitation of photoconductivity in an NaCl crystal exposed to light from
a Q-switched ruby laser was investigated somewhat later [2]. The results of the latter study
point to a 5-photon process of light absorption. Measurements of multiphoton absorption of
crystals add greatly to the available spectroscopic data and raise a number of questions
connected with the determination of the efficiency of multiquantum processes, satisfaction of
the selection rules, the mechanism of the transfer of the electron into the conduction band
in the case of exciton absorption, and others.

We observed and investigated the photoconductivity of a number of AHC {NaCl, KC1, KBr,
WaBr, KI), produced by illuminating the samples with ruby and neodymium lasers operating in
the normal generation regime. The energy of each laser could be varied from 0.1 to 10 J at

a pulse duration 0.5 - 2 msec. The laser emission was focused onto the sample, which was
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