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SUMMARY 

Gorbachenya Konstantin Nikolaevich 
 

SPECTROSCOPIC PROPERTIES AND LASER CHARACTERISTICS OF 
ACTIVE MEDIA WITH ERBIUM IONS IN THE SPECTRAL RANGE OF                     

1.5-1.6 µM UNDER SELECTIVE PUMPING  
 
 

Keywords: erbium, ytterbium, spectral-luminescent properties, laser operation, 
diode pumping, in-band pumping, continuous-wave mode, passive Q-switching. 

The purpose of the research: the development of novel active media doped 
with erbium ions for solid-state lasers emitting in the spectral range of 1.5-1.6 µm 
under pumping at near 1 µm and 1.5 µm. 

Methods of investigation: the experimental investigation methods of 
spectroscopic properties and laser characteristics of new active media. 

Used equipment: standart spectrometric and photodetector equipment; lab 
setups for the prototyping of solid-state lasers. 

Obtained results and their novelty: the spectral-luminescent properties of 
investigated materials: absorption, emission and gain cross-section spectra, 
luminescence kinetics of active ions excited states, energy transfer efficiencies from 
ytterbium to erbium ions were determined. The continuous-wave and passive                
Q-switched laser operation of Er,Yb:GdAl3(BO3)4 crystal was demonstrated under 
diode-pumping at near 1 µm for the first time to our knowledge, laser characteristics 
of Er,Yb:GdAl3(BO3)4 crystal were investigated. The in-band pumped laser operation 
of Er:YVO4 and Er: Er:LiLuF4 crystals at near 1.6 µm was studied. The high efficient 
in-band pumped continuous-wave Er:KY(WO4)2 laser was demonstrated for the first 
time to our knowledge. 

Recommendations for usage and field of applications: The results of this 
research are used in the scientific and industrial organizations of the Republic of 
Belarus and have been implemented in the university studying courses. The 
investigated materials are recommended for application in laser instrument 
engineering as active media of compact and efficient eye-safe 1.5-1.6 µm laser 
sources.   
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