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1. In a GaAs sample at 77°K, we observed a decrease in the velocity of
propagation of single pulses from a neodymium laser in the picosecond band, to
a value (2 - 1) times 10% em/sec as compared with the expected value ¢/n =
9 ><6109 em/sec (n = 3.3 is the refractive 1index for light with wavelength A =
1.06 u).

The Galds sample was irradiated with pulses separated from a train emitted
by a mode-locked neodymium laser [1]. The number of pulses in the axial period
and their relative amplitudes varied from flash to flash. The pulse duration
T was not measured. We attempted to satisfy all the conditions necessary for
the ogeration of a laser in the mode-locking regime, in which T amounts to
(10-'' = 10-*2) sec [2]. The laser pulses were registered with a coaxial photo-
cell FEK15 and an oscilloscope I2-7; the time constant of the apparatus was
approximately 1 nanosecond.

The oscilloscope sweep was calibrated and made it possible to measure the
time intervals between the maximum of the pulses with accuracy up to 0.5 nsec.
The experimental setup is shown in Fig. 1. In Fig. 2a are shown oscillograms
of light pulses in the absence of a sample. The first pair (1 and 2) of pulses

corresponds to passage of light along
the path AB, and the second (3 and 4)
along ACB.
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Fig. 2. Oscilloscope sweep 100 nsec.

#=100% The parallel lines are drawn every
Fig. 1. Experimental setup: 1 - Gals three nsec with allowance for the
gample, 2 - coaxial photocell, 3 - nonlinearity of the sweep and cor-
oscllloscope, L1 and L2 -~ c¢ylindrical respond to the period of the sinu-
lenses with focal lengths f1 = 16.5 soidal signal with frequency 330
cm and £, = 15.5 cm respectively. MHz, which was fed to the input of

the I2-7 oscilloscope.
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Figure 2b pertains to a GalAs sample of thickness & = 0.8 cm placed in the
path AB, the energy density of the light pulse incident on the sample being

(L - 3) x 10-! J/cm?. TFigure 2c corresponds to £ = 0.2 cm at the same energy
den51ty

When a GalAs sample is placed in the path AB, we noted in some cases a
shortening of the time interval 8t between the maxima of the pulses 1 and 3
(also 2 and 4), compared with the corresponding intervals in Fig. 2a. For ex-
ample, in Fig. 2b this reduction (delay of the signal passing through the sam-
ple) 8t is 2 nsec, and in Flg. 2¢ it equals 1 nsec.

The velocity v of propagation of light in the sample can be estimated from
the formula

v=c(1+c 8t 'h

where ¢ is the velocity of light in vacuum.

For a GaAs sample of thickness & = 0.8 cm, v turns out to equal 4 x 108
cm/sec, and for £ ~ 0.2 cm we have v = 2 x 10% cm/sec.

2. For the employed exclting-light intensities, the observed values of the
two-photon absorption coefficlient are much smaller than for the case of nano-
second pulses.

The calculated coefficient of two—photon interband absorption of the radia-
tion of a neodymium laser for GaAs is K(2) = 2.5 T cm~ !, where I is measured in
MW/cm?®, and is in good agreement with experiment at a pulse duration T v (20 -
30) nsec and up to incident-light intensities I ~ 25 M/cm? [3]. The comparison
was not made for larger intensities, because the GalAs sample was then damaged.

If we assume in accordance with [1, 2] that the pulse duration does not
exceed 10-!'! sec, then the oscillograms shown in Fig. 2 correspond to the case
when the intensity of the incident light I = (10 - 30) GW/cm?, and K(2) is
smaller than the calculated value by three orders of magnitude.

The observed large transparency of Gals and the delay of the light in it
give grounds for assuming that coherent 1lnteraction of ultrashort radiation of
the neodymium laser with the two-photon absorbing medium GaAs takes place [4 -

The authors are grateful to A.V. Dudenkova for supplying the Gals samples.
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