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RESEARCH AND ACHIEVEMENTS 
As a theoretical physicist, I have gained an understanding that mathematics is both a tool of  
investigation and a language of communication in physics. My research has therefore  
embraced and addressed challenging problems in both mathematics and diverse areas of  
theoretical physics , namely,  quantum field theory, basic quantum mechanics,  atomic physics,  
quantum optics, gravitation and algebraic properties of generators of symmetry groups .  My  
purely original first principles approach has generally motivated me to focus attention on long  
standing unsolved problems in theoretical physics , thereby deriving and developing effective  
mathematical methods or algebraic operations to determine exact analytical solutions for an  
in-depth understanding of the dynamical evolution of the interacting physical systems. The  
results of my research so far, presented in the list of publications at the end of this CV, have  
been characterized with important achievements.  In developing the mathematical techniques  
to determine the internal dynamics of interacting physical systems, I have (i) discovered  
composite Hermite and anti-Hermite polynomials and differential equation,  generalizing the  
standard Hermite polynomials and differential equation [25] (ii) discovered a unit vector  
defined along an imaginary time-axis to generalize the Minkowski spacetime frame to a well  
defined complex Euclidean spacetime frame [22 , 23] (iii) developed an exact method for  
determining generators of SU(N) symmetry groups [35 , 36 , 38].  In atomic physics and  
quantum optics, I, together with graduate students in some cases, have  (i) reformulated the  
repulsive electron-electron Coulomb interaction as a nuclear charge screening effect in  
two-electron atoms and ions [13 , 14 , 42]  (ii) determined the first exact analytical solutions  
of fully quantized two-photon and multi-photon parametric amplification and oscillation  
processes [17 , 19 , 41]  (iii) discovered the conserved excitation number operator  of an  
anti-Jaynes-Cummings interaction and determined polariton/antipolariton qubits (photospins)  



 in the full quantum Rabi interaction [31 , 32 , 37 , 40]  (iv) generalized the quantum Rabi  
model into a quantized atom-field quasiparticle spinor model specified by composite spinor  
angular momentum operators and an infinite spectrum of qubit states [39]. In the theory of  
gravitation,  we have derived  generalized relativistic field equations in non-inertial reference  
frames based on Finsler Geometry, thus generalizing the standard Einstein’s general theory of  
relativity based on Riemann geometry [15]  
 
CURRENT AND FUTURE RESEARCH INTEREST 
The discoveries and advances we have made so far in mathematics and theoretical physics  
provide a broad spectrum of new research questions seeking answers in atomic physics,  
quantum optics,  gravitation, quantum field theory and a new Euclidean spacetime geometry.  
Obviously, such a broad research project may extend far into the future, with a large input of  
both human and material resources. The research is generally driven through our original  
interlectual input, applying the analytical methods and algebraic properties we have  
developed over the years, supplemented by computational (numerical) methods where  
necessary. Details of the research interests are presented my profile section. 
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