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1. THE SCIENTIFIC PROBLEM 

Results of different disciplines in context to directed energy weapons can not be 

easy undertaken. I have restricted the area of my research onto laser light propagation 

investigation, using my previous results and experiences. It isn’t known such optical 

media, that do not affect the light propagations. It can be assumed that propagation of 

light in thermally stabilized and reduced pressure chamber (vacuum) in a straight line, 

but otherwise not. Based on the foregoing it follows, that influence of atmosphere, onto 

the light propagation, can be observed even by free-space communication systems even 

by up to MW-power laser weapons.  The extent to which it must be dealt with the effect 

of the atmosphere that affect the propagation of light, it is always a specific of 

application, or device, and it is determined by accuracy.  Either free-space data, and 

information-transmission systems, whether destruction of ballistic missiles and artillery 

projectiles in air, both use the same monochromatic, coherent electromagnetic radiation 

that today is known as a laser. 

Development of laser devices and laser light application are inconceivable 

without examination of interactions of atmosphere and laser light. Because of 

continuous changes in the composition of atmosphere the validity of empirical formula 

elaborate decades ago are today questionable. The compensation of deficiency requires 

clarification of relationships and continuous review of light propagation phenomena. 

Limitations and validity of relationships must be examined in context of monochromatic 

light, both laser light. The presentation and survey of phenomenon in depth, mentioned 

before are possible only by procurement of professional instruments, or by own 

designed non- series measurement devices. 

2. RESEARCH OBJECTIVES 

1. To analyze the interaction of gas components of air, and to interpret the laser light 

propagation inside the micro-, and macroscopic system. 

2. To examine how a laser source operate, to analyse its structure and performance. 

3. To create a proper model of micro- structure and particle interaction of gaseous 

medium., based on micro-system interactions. 
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4. To elaborate the simplest measurement principle, for examination of laser light 

refraction in air, using simple, own designed devices based on semiconductor laser 

sources. 

5. To build own designed, usable and programmable hardware for measurements. 

6. To solve the transmission of pre- stored data’s in a safe place. 

7.  To design data processing program. 

8. To propose suitable methods for partial evaluation and processing of data’s during 

the measurements. 

3. RESEARCH HYPOTHESES 

 The Instabilities in the state of atmosphere are responsible for imprecision in optical 

measurements, using lasers. 

 For precise description of refraction phenomena, new mathematical model it is 

needed. 

 Using mathematical appliances and methods of differential-geometry can be 

deduced quite easy the differential function of laser light refraction in random 

media. This function describes the declination of elementary laser ray, when it 

passes the boundary layer of gas medium. 

 Because of continuous grown of carbon-dioxide percentage in air the accuracy and 

reliability of today’s empirical relationships are questionable. 

 Semiconductor lasers, which produces concentrated laser beam, are suitable for 

middle range broadband, point- to point optical data transmission systems. 

 With less additions and modifications, semiconductor lasers used in most of pointers 

are suitable for optical measurement apparatus. 

 Using high-resolution and sensitive CCD’s, management-free microcontroller based 

optical receiver and data logger, suitable for laser light refraction surveys it may be 

constructed. 
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4. RESEARCH  METHODS 

Analyse the results of relevant literature and studying the research methods relating to 

this subject. 

Interpreting the deviation of laser ray during the propagation and selecting the proper 

mathematical appliances to derive new theorems of boundary layer of gas media. 

Determine the selection criteria of semiconductor lasers. 

Designing precise instruments for measurement based on microcontrollers. 

Critical analysis of earlier research results, measurement methods and description of 

appliances published in literature. 

5. THE EXECUTED RESEARCH WORK IN CHAPTERS 

Chapter one: I analyze the semiconductor laser structure and the laser light properties. 

Chapter two: I studied the interaction of particle in micro-, and macroscopic structure. 

Chapter three: I analyse the mathematical methods for studying of stochastical 

systems. 

Chapter four: I derive the partial differential function of refraction of  elementary light 

ray. 

Chapter five: I describe the source side of optical measurement system. 

Chapter six: I describe the receiver side of optical measurement system. 

Chapter seven: I present the general structure of data processing   program. 
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6. CONCLUSIONS 

In laser light propagation theory, there are a many unanswered questions. Excessive 

simplifications are found in description of light refraction. It can be conclude that the 

literature explain this phenomenon without any reference to the microscopic 

interactions between elementary particle of gas medium. 

Using high – precision optical sensors, accurate free – space measurements may also 

made. The measurements and the collection of data’s may require long time depending 

onto the measuring principle. 

Statistics and correlation analysis are the best methods to evaluate the results. 

3. NEW SCIENTIFIC RESULTS 

The new scientific results of my dissertation are the followings: 

Tesis 1.   I have deduced the function, which describes the laser light refraction in 

inhomogeneous gas media. 

Tesis 2.  I compared some empirical function and I determined its applicability. 

Tesis 3. I gave the definition of boundary layer of inhomogeneous gas media. 

Tesis 4. I designed and constructed the experimental apparatus for measurements of 

laser light deviations. 

4.  RECOMMENDATIONS 

I recommend the elaborated model and the theoretical description of boundary 

layer for further studies and developments. 

I recommend the theoretical studies to institutions of higher education for lecture 

notes as a reference document, and the practical skills for professional and hobbyist 

developers. 
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