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Course justification:

The new course will part be integrated into the new Ph. D. program in Mathematical Sciences. This new program in the Department of Mathematical Sciences will open the doors of Space Science Industries, Utility Companies, Aeronautic Research, Lightning Detection Companies, and NASA to graduates from UNLV. 

The Department of Mathematical Sciences is moving toward excellence for the 21st Century. As it does so, it must provide a variety of quality programs to meet the needs and aspirations of the new generation of gifted and talented students. UNLV, to remain competitive among its peers, can no longer rely only on its traditional programs. Now, students from all sectors of society are looking for more modern, attractive and lucrative areas of concentration. The US Space program has met these three tests. Coupled with the unprecedented success of Space Technology transfer into society, the Space program has never lost and will never lose its luster. The US Space program not only will always be a source of attraction for both men and women of all ages, but also, will continue to provide to all involved, a secure source of income.

The Department of Mathematical Sciences at UNLV will gain immensely with the new Ph.D. degree in Mathematical Sciences. Interested faculty will be able to take advantage of the resources of the nine NASA Centers. The expertise of the European Space program, the Russian program, and the Japanese program will be made available to both faculty and students. Summer internships for faculty and students at national or international laboratories will become possible.

Relationship to program assessment objectives:

UNLV is a member of the Nevada Space Grant Consortium.  Because of this membership, UNLV was able to compete in all programs of the consortium. In particular, we want to mention: scholarships for undergraduate and graduate students, research fellowships for undergraduates and graduate students, seed grants for faculty. Hence, UNLV is obligated to integrate Space Science in its curriculum.
Budgetary impact:
The course will be offered as all other courses in the Department of Mathematical Sciencess. The Department already has faculty prepared to offer this course.

Course description:
The analysis of lightning events: cloud-to-ground and intra-cloud discharges, and ground  detection of lightning.
Course prerequisites:

MATH 729 or consent of Instructor

Course objectives and tentative course syllabus:
The objectives of the Course are to prepare students for a solid career in Space Sciences.  With a successful completion of this course, students will acquire the necessary skills needed to either work in the field of Lightning or pursue graduate studies in Space Science. In addition, the general Boltzmann transport used in LRaT can be simplified so that the basic radiative transfer equations for studying solar/atmospheric radiative transfer is obtained, i.e., the student learns two topics at once.

Students will learn the importance of inverting for cloud media and/or lightning properties based on the multiple scattered diffuse lightning emissions from cloud-top.

Students will learn/apply mathematical physics of orthogonal functions and series expansions for basic radiative transfer diffusion models.

Students will learn some basic lightning physics, and cloud microphysics.

Tentative Schedule:



The course will be made of ten major segments plus research articles in 


the field of Lightning. The major components of the course are:



Week 1-2
   Lightning Phenomenology



Week 3
   Mathematical physics of Lightning



Week 4-5
   Positive Cloud to Ground Lightning

                        Week 6
   Mathematical Principles of Acoustic Radiations from
                                                   Thunderstorms

                        Week 7
   Applications of Advances in Lightning Research to Lightning
                                                   Protection



Week 8
   The Role of Lightning in the Chemistry of the Atmosphere

                        Week 9-10
   Thunderstorm Origin, Morphology, and Dynamics



Week 11-12
   The Electrical Structure of Thunderstorms.

                        Week 13-14
    Introduction to Mathematical Space Detection and Protection of 
                                        Lightning


            Week 15
    Computer Simulations and Study of Real Lightning Data.

During the semester, students will be introduced to the rich literature in Lightning Research. 
Text:
Liou, K. N.,  Radiation and Cloud Processes in the Atmosphere, Oxford University  Press,   New York 1992.
Grading System:
The grading system for the course will be comprised of two unit exams, a research paper, and a comprehensive final examination.  Attendance and Class participation will be evaluated when determining the final letter grade.
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