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It has been found experimentally that when the spatial grating period is below 5 mm, no acoustic oscillations 
are observed due to not enough temporal resolution of a recording system (fig. 2, b). Indeed, for Λ = 2.5 mm, 
the period of acoustic oscillations in the air is 9 ns which is much less then temporal resolution of the detection 
system used. Figure 2, b, shows that relaxation time of a dynamic grating comes to 0.13 ms. Then, for the grating 
period 2.5 mm, thermal diffusivity of the film comes to 0.93 ⋅ 10–2 cm2/s. 

Ultrasonic estimation of PbTe : Bi film temperature
The possibility to measure frequency of an ultrasonic wave as excited by of the transient grating method 

offers estimation of the speed of sound in a near-surface layer of the air. Considering that the ultrasound propa-
gation speed in the air is linearly growing with temperature over the range up to 500 K [16], the proposed 
me thod may be used for estimation of the film temperature at the initial moment of dynamic grating recor-
ding. It is assumed that temperature of a thin near-boundary layer of the air in intimate contact with the heated 
surface of the film is close to temperature of the film surface. 

Frequency of the diffracted signal acoustic oscillations has been found by means of the fast Fourier transfor-
mation (fig. 3, а), and the propagation speed of ultrasound in air V = Λ  f  = 347 m/s has been calculated. By using 
the graph in fig. 3, b, it has been found that the film temperature at V = 347 m/s is approximately 310 K. This value 
should be taken as an average over the probing spot. 

As the energy of laser pulses which record the grating grows by a factor of 1.5, the propagation speed of 
ultrasound increases up to 368 m/s. According to fig. 3, b, of the near-boundary layer temperature of the air and 
hence of the film increases to 330 K. 

Fig. 2. Diffraction kinetics of a probe beam for the film of PbTe : Bi thick 2 mm on glass.  
The grating periods are 41.7 mm (а) and 2.5 mm (b)

Fig. 3. PbTe : Bi film: Fourier spectrum of the diffracted signal for PbTe : Bi film 
(vertical line denotes the component of acoustic oscillations  

in air at frequency 8.32 MHz) (a)  
and temperature dependence of the ultrasonic speed in air  

(  is reference points [16]) (b) 


