with the interference of the additional waves. The latter alternate with somewhat larger inter-
vals than the reflection maxima. This effect is due to absorption of one of the two waves in
the crystal, namely the wave corresponding to the exciton propagation. Lines with N = 3 - 8 are
observed in the emission spectra.

Analogous singularities in the reflection, transmission, and emission spectra were observed
by us also in thin CdS crystals near the resonances A (n = 1), B (n = 1), and A (n = 2).

Thus, investigation of interference phenomena in ultrathin crystals reveal the size quanti-
zation of optical-exciton states and the additional waves. This makes it possible to trace the
dispersion of the refractive index with allowance for the optical-exciton interaction and spatial
dispersion.
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It is shown that the use of single-frequency solid-state laser
of stable frequency and stable emission power make possible measure-
ments of an induced anisotropy up to (10710 - 1071) and of optical
activity up to 10” ® - 1077 second of angle.

An investigation of the emission kinetics
3 of high-stability solid-state lasers has shown
4 5 [1, 2] that such lasers have high sensitivity
to resonator-loss modulation at the frequency
wy of the relaxation oscillations. The radia-
tion-modulation coefficient my can be deter-
mined in this case by solving the nonstationary
rate equations, and at small perturbations of
the single-mode generation in a four-level sys-
tem we have

_Agecr

2Lr"

m
by

1)

where Ac is the amplitude of the resonator-loss
modulation per double pass, ¢ is the speed of
light, Ly is the optical length of the reso-
nator, n is the excess of pump over threshold,
and 1 is the lifetime of the excited level,

Experimental setup for the measurement of the
anisotropy induced in air by an electric
field: 1 — YAG:Nd laser, 2 — active rods,
3 — 90° polarization rotator, 4 — diaphragnm,
5 — polarizer, 6 — air capacitor, 7 — phase
plate with adjustable anisotropy, 8 — reso-
nator mirrors, 9 — photodiode, 10 — bandpass
filter, 11 — measuring amplifier, 12,13,16,17
— instruments for monitoring the waveform and
level of the signal, 14 — sound generator,

15 — power amplifier.

This feature can be used, in particular,
to measure very small values of artificial
anisotropy and Faraday rotation of the polari-
zation plane. On the other hand, it becomes
possible to measure the optical constants that
characterize these phenomena.
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Let us determine the sensitivity of a laser polarimeter making use of this feature, using
as an example the measurement of the anisotropy induced in air by an electric field. The dia-
gram of such a polarimeter is shown in the figure, A polarizer and a Kerr cell were placed in
the laser resonator in such a way that the field intensity vector in the cell made an angle of
m/4 with the plane of the oscillations of the electric vector passed by the polarizer. An addi-
tional phase shift in plate 7 increased the sensitivity of the circuit. The phase shift produced
by plate 7 was calibrated against the losses introduced in the resonator. An alternating voltage
of frequency w,/2 was applied to the air capacitor, thereby modulating the resonator losses at a
frequency wy. The amplitude Ao in this circuit is equal to

Ao = 0,647BdE? = 64, ("€ <o) d
A

b

where d is the length of the air capacitor, A is the generation wavelength, B is the Kerr con-
stant, E is the field intensity in the capacitor, «g and xgo are the refractive indices for the
waves polarized parallel and perpendicular to E. The numerical coefficient is determined by the
losses introduced by the phase plate 7 and was equal to 0.64 under the conditions of the experi-

ment.

By substituting (2) in (1) we can obtain an expression for the sensitivity of the measure-

ment method
K. ~K m_L n

e [ d = T r .
A 0,327cr
U51ng the correspondlng numerical values Ly = 72 cm, n = 1.15, ¢ = 3x10'% cm/sec, T =

2x10™" sec, my = 107° (laser-emission noise level at the frequency wy), and d = 13 cm, we obtain
(ke —x,)d = 1,4-1078 &, (4)

The use of a synchronous detector in the measurement circuit increases the sensitivity by
two or three orders of magnitude more. It can thus be assumed that if one longitudinal mode is
generated and the emission frequency is stabilized there is a realistic possibility of measuring
artificial anisotropy up to (kg - kg)d = (10-1%- 10" 1ya. An analogous estimate for the measure-
ment of the optical activity yields a sensitivity ¢ v 10-% - 1077 second of angle in the measure-
ment of the angle of rotation of the polarization plane by a magnetic field. The sensitivity of
the photoelectric polarimeters previously employed for these purposes is lower by approximately
five orders of magnitude.

The sensitivity of the method was verified with the setup illustrated in the figure by
measuring the Kerr  constant B of air. The measured value of the Kerr constant at 5 = 30°C,
A=1.06 u, E = 4x10% V/cm was (1.1 * 0.5)x107!! cgs esu. The value of B given in [3] for
nitrogen and A = 0.564 u is 4x107!! cgs esu. The sensitivity of the experimental setup without
using synchronous detection agreed with the value given by (4).

The high sensitivity of the method can permit investigation, in gases, of such phenomena
as in the inverse Zeeman effect in weak absorption lines, using the Faraday rotation of the
polarization plane, and for the development of new methods for frequency stabilization of solid-
state lasers.
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