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where γg – ratio of specific heat (adiabatic) of the buffer gas ( ,γ g = 7
5

 ξ0 = 1.014). 

Approximation (2) allows us to achieve a good correspondence with experimental data even without intro-
ducing fitting coefficients [13] (see fig. 1, dashed curve).

Model of spatial-temporal distributions of thermophysical  
parameters inside the silver ablation jet.  
The processes of dynamic condensation

In paper [12], it is proposed the model the spatial-temporal distributions of gas density inside the jet ρ and 
pressure P for the case of atmospheric gases. This model uses the degree of parabola up to 8 (provides a more 
real size of the transition zone from internal to external parameters) and obtain additional parameters that pro-
vide correct boundary conditions (density and pressure of atmospheric gases at the external boundary of the 
jet). As a result, we have the relations (3):
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where ξ = ( )
r
R t

 – dimensionless Lagrangian coordinate (inside the jet 0 ≤ ξ ≤ 1), ρ0 and P0 – the density and 

pressure of vapor in the center of the jet at the initial moment, respectively, ρg and Pg – density and pressure of 
the buffer gas (air atmosphere), respectively.

Three-dimensional surfaces corresponding to the proposed space-time distributions of silver vapor pressure 
and density inside the jet are shown at the fig. 2.

According to the Zeldovich – Raiser theory [9], condensation must necessarily begin at some point during 
adiabatic expansion of vapor. This moment can be determined from the following considerations: on the phase 
diagram of the vapor states, its expansion occurs along the Poisson adiabate until the moment of saturation, i. e. 
until the intersection of the Poisson adiabate with the saturation adiabate given by the Clausius – Klayperon 
equation [9]. Further, continuing to follow the adiabate of Poisson, the vapor of the jet becomes supersaturated 
(supercooled), and conditions are created for the formation of nuclei of future drops. The rate of formation of 
condensation nuclei is exponentially dependent on the degree of vapor supersaturation, which is defined by 

Fig. 2. Spatial-temporal distributions of pressure (a)  
and density (b) of silver vapor inside the jet


