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ON THE RELATIVE ROLE OF THE PHONON SPECTRUM AND THE COLLISIONAL RELAXATION IN 

PROCESSES OF GENERATION AND SCATTERING 

O.V. Kuklina, V.M. Kuklin 

N.V.Karasin Kharkiv National University 

Svobody sq. 4, Kharkov, Ukraine, 61077 

It is shown that the relaxation processes and processes with phonons participation are able to influence on the efficiency of HF

generation and scattering in multilevel systems. In three-level system, where operating level inversion formed by large phonon 

intensity, the efficiency excitation of HF oscillation and photon spectrum are inversely proportional  dissipation or energy emission

outside.  The  low-energy scattering simultaneously up (anti-Stokes satellite) and down (Stokes satellite) with phonon excitation in 

transparent media is determined by spontaneous radiation effect. In cases of emission and absorption of high-energy quantum by 

nucleus when the kinetic energy recoil exceeds the value of potential barrier, which is holding the atom in lattice, the absorption and 

emission lines are separated as large as redoubled energy of recoil. If afterwards emission and absorption of high-energy quantum by 

nucleus, atom localization don’t change, the motion of atom turn into oscillatory one. The quantum energy of such oscillator is equal 

an energy of recoil. Emission of such oscillator with excited nucleus is line spectrum of HF oscillation.

The probability of radiation of spectral line with nuclear transition energy considerably exceed radiation probability of another lines. 

The intensity of radiation is found on conditions that the quantum with the same energy is absorbed also efficiently. 

KEY WORDS: induced and spontaneous radiation, relaxation process, generation, scattering, phonons. 
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