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.

[1] N. D. Sekharov, Usp. Fiz. Nauk 88, 725 (1966) [Sov. Phys.-Usp. 9, 29k (1966)].
(2] V. V. Adushkin, PMTF (Appl. Math. and Theor. Phys.) No. 5 (1963).
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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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placed between the plates of a parallel-plate capacitor, the voltage on which ranged from 0.5
to 1.5 kV. The effect of the polarization of the dielectric was reduced to a minimum by
synchronizing the laser flash with the instant when the capacitor was connected to the power
supply. The photocurrent pulse was registered by an oscilloscope with a photographic camera.
The 6 x 6 x 1 mm samples used for the measurements were cleaved from single crystals grown
from the melt by the Kyropoulos method. The initial salts of KhCh (chemically pure) grade
were subjected to additional special purification.

In all the measurements, the duration of the photocurrent pulse was 300 - 500 psec
longer than the duration of the laser flash, and the pulse rise time was 200 - 300 usec.

The figure shows , on a logarithmic scale, the number of induced electrons N in the
conduction band against the light fluxes of the ruby (Fr) and neodymium (Fn) lasers. The

experimental points, obtained by averaging 9 - 12 measurements, fit well on straight lines,

Table 1
Slopes of logN vs. logF lines

Crystal Ruby laser Nd laser
NaCl 4,00 6.08
KCl 3.93 6,05
KBr 4.05 5,98
NaBr 4,05 5,02
KI 2,65 5.02

a 1 1 1 of l
42z 9 5 1gF~25
NaCl
-— 2 .

Number of conduction electrons vs. light fluxes of
ruby (a) and neodymium (b) lasers for certain AHC
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the slopes of which are shown in Table 1 for the investigated AHC. The experimentally ob-
tained values of n are very close to integers. If the relation N ~ Fn is satisfied, this
indicates multiquantum excitation of the photocurrent in the investigated AHC. However, the
mechanism of transferring the electrons to the conduction band is apparently different for
different crystals, and calls for a study.

When the excitation is with a ruby laser, the mechanism of occurrence of the photo-
current in KBr and NaBr (n = 4) is clear. In this case the wavelength corresponding to hhvr
falls in the spectral region of the second fundamental-absorption band (Amax = 173 nm) [3], -
due to a band-band transition. The absorption processes of lower orders cannot be observed
for these crystals, since even A = 231.4 nm, corresponding to 3hvr, is outside the region of
intrinsic absorption of KBr and NaBr.

The four-photon excitation of the photoconductivities of KC1 and NaCl, and the three-
photon excitation of KI, correspond to the exciton absorption bands of these crystals [31,
and the appearance of the photocurrent is here apparently the consequence of rapld ionization
of the excitons.

In excitation with a neodymium laser, the direct six-photon ionization (A = 176.6 nm for

6hvn), corresponding to & band-band transition of the electron, is observed only for KBr.
Exciton excitation cannot be expected here, for a reason similar to that indicated above., For
all the remaining AHC investigated by us, the photocurrent induced by the neodymium laser is
the result of 5- or 6-photon excitation of excitons and their subsequent dissociation. The
latter can occur either under the influence of the field of a strong electromagnetic wave [L]
or as a result of absorption of light energy by the inhomogeneities and impurities of the
"pure" crystals, causing nonstationary heating and strong local vibrations of the lattice near
the defects. However, since the laser operated in our experiment in the ordinary regime, the
probability of the second process is apparently larger than that of the first. In the Q-
switched regime and in the case when the laser beam is sharply focused on the sample, the first
process should predominate, in accordance with [4], but in this case n = 5 for NaCl [2] and
not 4 (Table 1).

The measurements make it possible to estimate gquantitatively the total number of the
conduction electrons, N, taking part in fhe production of the photocurrent, and also the

efficiency n of the process in n-photon excitation of the photoconductivity for several values

Table 2

Values of N and n for certain AHC

Phﬁfﬁgurrfft Crystal. n N -
em  /sec
KI 5. 109 R 11
F oot 3 15.10° | 88.10
r KCl 4 7.5« 108 4,3 . 10713
F_=1,7.1026 NaBr 5 93-106 | 1,75.10°13
KBr 6 4.7 .103 8.85.. 10713
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of the laser light fluxes. N was taken to be N = [ji(t)dt]/e, wvhere i(t) is the photocurrent
as a function of the pulse time and e is the electron charge. The value of n is defined as
the ratio of N to the number of laser photons incident on the sample, i.e., n = N/(Elas/hvlas).
As follows from Table 2, the efficiency of n- and (n + 1)-photon processes differ by
1 - 2 orders of magnitude, owing both to the change in the photoconductivity excitation prob-
ability and to the considerable difference in the absorption coefficients of the AHC at the
wavelengths of the multiphoton processes. A detailed analysis of the n(F, n, «) dependence
will be presented in the next communication.
{11 J. J. Hopfield and J. M. Worlock, Phys. Rev. Lett. 11, L1l (1963); Phys. Rev, 137, 1455
[2] é%gg?)ﬁneprovskii, D. N. Klyshko, and A. N. Penin, ZhETF Pis. Red. 3, 385 (1966)
[JETP Lett. 3, 251 (1966)].
[3] M. L. Kats, Lyuminestsentsiya i elektronno-dyrochnye protsessy v fotokhimicheski
okrashennykh kristallakh shchelochno-galoidnykh socedinenii (Luminescence and Electron-

hole Processes in Photochemically Colored Alkali Halide Crystals), Saratov, 1960.
[4] L. V. Keldysh, Zh. Eksp.Teor. Fiz. 47, 1945 (1964} [Sov. Phys.-JETP 20, 1307 (1965)].
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We observed an influence of the stimulated emission on the formation of molecular iodine
in a photodissociation laser operating with C3F7I molecules, in which the lasing occurs via
the transition 1(52pl/2) - 1(5293/2) [1]). This affords, in principle, certain opportunities
for controlling the kinetics of the processes in the sactive medium of the laser.

The working volume in which the photochemical reaction took place was a quartz tube
(length 30.8 cm, diameter 1.7 cm) with windows at the Brewster angle. The pump was a Xenon
IFP-500 lamp operating in the pulsed mode (energy U4l5 J, flash duration about 80 usec). The
generation pulse duration was ~30 usec. Combinations of mirrors with different reflection
coefficients were used. The iodine was determined by titration. The results are listed in
the table. It follows from the table that the greatest iodine release takes place in the
absence of mirrors, and the smallest in the presence of mirrors with a reflection coefficient
(R) equal to ~100%. The iodine release in the experiments without mirrors is 2.4 times
larger than when two mirrors with R = 100% are used. This dependence of the amount of iodine
released on the Q of the resonator is connected with the peculiarities of the chemical reac-
tions between the excited iodine atoms, the initial molecules, and the photodissociation
products. A

As is well known [2], the radiative lifetime of the state I(52P1/2) is ~0.13 sec, At
a pressure 98.8 mm Hg, the lifetime of the excited atoms of iodine decreases, as a result of
colligions, to lO_h ~ 10—3 sec [2]. 1In the field of the resonator made up of the reflecting
mirrors, the lifetime of approximately 2/3 of the excited atoms (taking the statistical weights
into account) is reduced still further by the stimulated emission (to 10-6 - 107 sec), as

a result of which a decrease takes place in the number of the excited iodine atoms taking part
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