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Amorphous films are formed on substrates at room temperature in the process of
pulsed laser sputtering of rotary Ta target in oxygen atmosphere. Electron beam
irradiation causes their crystallization with the formation of Ta,Os crystals with
hexagonal lattice. Electron microscopic investigation, including “in situ” and video
recording methods, revealed the following crystallization modes in different regions of
the same amorphous film of Ta,Os.

1. Layer polymorphous crystallization (LPC). In the studied area of the
amorphous film, a single crystal nucleates and grows. In this case time dependence of
the crystal diameter D ~ t, time dependence of the fraction of the crystalline phase x ~
t? and the relative length 8o = 3659. In the case of (001) Ta,Os the relative length is the
number of cell parameters ao, stacked at the distance, equal to the characteristic unit of
length Do. A similar situation took place during LPC of amorphous films of Cr,0s,
where 00 = 3107 and of V,03, where &9 = 4553 [1 - 4].

2. Interjacent character of crystallization is characterized by the nucleation and
growth of several (3-4) disoriented crystals. Each crystal grows at the constant rate
until it touches with the neighbouring crystal. The dependence x(t) can be successfully
approximated by the polynomial of the third power. The relative length 6o ~ 1783. The
resulting number is close enough to 6o = 1030 for IPC of Yb,0,S [3].

3. Island polymorphous crystallization (IPC) mode. At the influence of the
electron beam irradiation in amorphous film, a great number of disoriented crystals
nucleate and grow. The dependence on time of the crystallization centres density is
described by the curve with saturation, which is achieved at Ns= 1.67-10° cm™. Time
dependence of the average crystal diameter <D> ~ t. The relative length 6o~ 416. The
dependence of the fraction of the crystalline phase x on time t has the exponential
character, described by the JMAK formula with the reaction order k = 1.7 and the
effective rate constant n = 0.4 s/, A similar formula described the IPC of amorphous
ZrO; film, where dp=~ 118 [2]. According to [5] when k = 1.5-1.8, the crystallization
processes correspond to the grain growth with the nucleation and with the decreasing
of the nucleation rate. This is the situation, which is realized in our case of
crystallization of amorphous film of Ta,Os. The crystallization process ends with the
formation of the polycrystalline film.
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