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Laser erosion plasma was deposited on substrates of KCl (001) at room temperature. Sputtering 
of a target (Cr, V, Zr, Hf) was carried out in an oxygen atmosphere (P(O2) ~ 0.13 Pa) with the use 
of a radiation from an LTI-PCh-5 laser operating in the Q-switched mode. The thickness of the films 
varied in the range from 20 to 35 nm. Crystallization of films was initiated by electron beam 
irradiation in the column of a transmission electron microscope at a beam current of ~ 20 μA. The 
rate of crystallization was controlled by varying the density j of the electron current through the 
sample, which was varied in the range from 1.1 to 6.5 A·mm–2 depending on the electron beam 
focusing. 
The structural analysis was carried out by the methods of electron diffraction and transmission 
electron microscopy on EM-100L and PEM-100-01 electron microscopes operating at an 
accelerating voltage of 100 kV. The process of crystallization of a film was recorded from the screen 
of an electron microscope with a Canon Power Shot G15 camera in the video recording mode at a 
frame rate of 30 s–1. Data on the kinetics of the crystallization process were obtained from the 
analysis of individual frames of the video recorded “in situ” at a fixed electron current density. 
Electron-microscope investigations "in situ" concerning the crystallization of amorphous films, 
deposited by laser evaporation, were systematized. Based on the analysis of the structure and 
morphology of crystals, growing in amorphous films under the influence of an electron beam, the 
concepts of layer polymorphic crystallization (LPC), island polymorphic crystallization (IPC) and 
dendrite polymorphic crystallization (DPC) were formed. For each crystallization mode the 
parameter of dimensionless relative unit of length δ0, equal to the ratio of the characteristic unit of 
length to the value, characterizing the size of the unit cell of the crystal, were assigned respectively. 
Kinetic curves of the dependence of the fraction of the crystalline phase x on time t were given. 
The generality of the processes of crystal growth from the vapor phase on substrate and from the 
amorphous state in films is that in both cases a disorder-order transition takes place. This 
predetermines the structural and morphological analogy between the main forms of crystal growth 
on substrates and the main types of crystallization of amorphous films. 
LPC (Cr2O3, V2O3, Sb2S3, Se and others) is regarded as morphological analog of Frank–van der 
Merwe (FM) growth mode of a crystal from the vapor phase. In the case of LPC in the zone of 
observation in amorphous film grows a single flat crystal. By analogy with FM growth mode an 
energy criterion of the LPC can be written as σa≥σc+σac+εd, where σa is the free energy of the 
amorphous phase–vacuum interface, σc is the free energy of the crystalline phase–vacuum 
interface, σac is the free energy of the amorphous–crystalline phase interface, and εd is the energy 
of deformation of the growing crystalline layer. For LPS the quadratic dependence of x on t takes 
place and δ0~ 3000-5000. 
IPC (Al2O3, ZrO2, Ni, Re and others) is regarded as morphological analog of Volmer–Weber (VW) 
growth mode of a crystal from the vapor phase. In the case of IPC in the zone of observation in 
amorphous film grows a lot of small disoriented crystals. By analogy with VW growth mode an 
energy criterion of the IPC can be written as σa≤σc+σac+εd. For IPS the exponential dependence of 
x on t takes place and δ0~ 100-900. 
DPC (HfO2 and others) is regarded as morphological analog of Stranski–Krastanov (SK) growth 
mode of a crystal from the vapor phase. A characteristic sign of DPC is the formation of dendrite 
branches along the sides of a flat single crystal. For DPC the quadratic dependence of x on t takes 
place and δ0~ 3000. 
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