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<Abstract> The condensation of vapor within the expanding plume produced by ns-laser ablation is discussed
in the framework of Zeldovich and Raizer theory of condensation. The spherical plume expansion is described
by numerical solution of hydrodynamic equations by CIP method. This permits to analyze the formation of
nanoparticles within the expanding vapor plume on various conditions. With this method, we are able to analyze
the e®ect of shapes of initial plume, initial internal energy in the plume and ambient gas around the plume on
size distribution of nanoclusters. We demonstrate the ezxciency of this method and investigate these e®ects for
1-dimentional cases.
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Initial temperature, To[K] 7000
Initial density, %[cm3=g] | 3:3£10i3
Initial size, Ro[cm] 0.05
Tab. 1: Initial parameter
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On particles Move these particles with fluid
o

o Calculate the condensation process

e e (6). 9 and (10)

Interpolate between Interpolate
erids by cubic between particles
polynomial function linearly

On grids Calculate fluid dynamics
< eq. (12) and (13)
<
+4+14"1

Fig. 2: Calculation procedure.

Density of liquid phase, ¥ [g=cm?] 2:4
Atomic weight, 1[g=mole] 28
Latent heat of vaporization, q[K] 50615
Normalization temperature, Ts[K] 300
Preexponential factor, Ps[atm] 6:72 £10°
Blcm3=g] 1:31£10i4
Surface tension, %[erg=cm?] 750
Cross-section of collisions, ¥%g[cm?] | 4:37 £10116

Tab. 2: Parameter of Si
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Fig. 3: Kinetics of condensation process near r = 0. (a)
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of atoms in a cluster. (e) Degree of condensation. (f)
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