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Abstract:  
This research investigates the Impact of Laser on Fine Structure by Using Object Oriented Programming.  A and electric 

quadrupole coupling constant B. For relative frequency reference and linearization of LIF recorded data a temperature 

stabilized half meter long Fabry-Perot etalon with free spectral range of 149.724MHz for red region and 149.6MHz for 

blue and green region was used. A commercial Burleigh wave meter was employed with an accuracy of 0.01A for precise 

reading of the excitation wavelength. Fourier transform spectra of Lanthanum was also generated in the optical region of 

3500 to 8800A in the graphical form while the data was received in digitalized form by a group in Riga (R. Ferber, A. 

Jarmola, M. Tamanis, Department of Physics, University of Latvia, Raina Bulvaris, Riga), The same was converted in the 

graphical form at TU Graz before starting the experimental work. In the FT spectra of La I and La II many Lines were 

unclassified. In case of La I lines some of the involved levels were also unknown and moreover the hyperfine constants of 

most of the levels were not known before. In case of La II, the A and B constant of most of the levels in the investigated 

region were already published via other optical regions. At first main emphasis was given to the measurement of 

hyperfine constants of already known energy levels and those levels were also investigated which were yet unknown. 

Through a detailed exploration, more than 155 lines of La I and La II were excited in the aforementioned optical regime 

of laser dyes during this work. Approximately one half of the lines investigated in this study by means of laser exciation 

were previously unknown La I lines found on the basis of highly resolved Fourier transform (FT) spectra, having a 

resolution of 0.03 cm
-1

. The analysis of spectral lines extracted from already recoreded FT spectra using computer 

programs (Filter and Classification programs) was carried out. Four new levels of La I were discovered and confirmed 

by the second laser excitation 

Introduction: Structures of integrated circuits and semiconductor devices require operation of the laser at the shortest 

wavelength possible. Also, by matching the wavelength of a laser to the peak absorption of a specific material, the top 

layer of a multilayer structure can be removed selectively without damage to the layers underneath. 

 All Nd : glass lasers employed in inertial confinement fusion experiments are operated at the third harmonic, i.e., 

352 nm, because the shorter wavelength is more optimum for pellet compression compared to the fundamental 

output. Med-ical applications require solid-state lasers operating in a specific spectral range for control of the 

absorption depth of the radiation in the skin, tissue, or blood vessels. Frequency agility is required from lasers 

employed in instruments used for absorption measurements, spectroscopy, sensing devices, analytical chemistry, 

etc. A fixed or tunable laser in conjunction with harmonic generators and/or an optical parametric oscillator is 

usually employed to meet these requirements. 

 

 
 



Impact Factor 3.582   Case Studies Journal ISSN (2305-509X) – Volume 7, Issue 5–May-2018 

http://www.casestudiesjournal.com  Page 77 

 
 

 
Impact of Object Oriented Programming on Equation based Modeling 
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Second, the emission lines of ions in glasses are inherently broader than in crys-tals. A wider line increases the laser 

threshold value of amplification. Neverthe-less, this broadening has an advantage. A broader line offers the possibility of 

obtaining and amplifying shorter light pulses and, in addition, it permits the stor-age of larger amounts of energy in the 

amplifying medium for the same linear am-plification coefficient. Thus, glass and crystalline lasers complement each 

other. For continuous or very high repetition-rate operation, crystalline materials pro-vide higher gain and greater thermal 

conductivity. Glasses are more suitable for high-energy pulsed operation because of their large size, flexibility in their 

phys-ical parameters, and the broadened fluorescent line. 
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 Ti:Sapphire 

Since laser action was first reported, the Ti : Al2O3 laser has been the subject of extensive investigations and today 

it is the most widely used tunable solid-state laser. The Ti : sapphire laser combines a broad tuning range of about 

400 nm with a relatively large gain cross section that is half of Nd : YAG at the peak of its tuning range. The 

energy level structure of the Ti
3+

 ion is unique among transition-metal laser ions in that there are no d state energy 

levels above the upper laser level. The simple energy-level structure (3d
1
 configuration) eliminates the possibility 

of excited-state absorption of the laser radiation, an effect which has limited the tuning range and reduced the 

efficiency of other transition-metal-doped lasers. 

 



Impact Factor 3.582   Case Studies Journal ISSN (2305-509X) – Volume 7, Issue 5–May-2018 

http://www.casestudiesjournal.com  Page 80 

 
 

 

Conclusions:  

The  results shows that the thermal equilibrium lower energy states of ions or atoms are more heavily populated than 

higher energy states according to Boltzmann’s statistics. In order for stimulated emission rather than absorption to occur, 

the population between two energy states has to be inverted, such that the higher energy level is more heavily populated 

compared to the lower level. Energy to achieve this population inversion is supplied by a pump source. In a three-level 

laser the ground state of the electronic transition is also the lower laser level. At thermal equilibrium the majority of ions 

are in this level. Thus, at least half of the ions at the ground level must be transferred to the upper laser level before laser 

action is possible. 
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