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White Paper: “State vector formalism based Intelligent Information Correlation Engine (IICE) 

for Knowledge Discovery”, Application suitable for NASA, NSA, DHS, and other intelligence 

agencies. 

 

Feasibility Study: “Multi Sensor Data Fusion to Detect Plastic Explosives in Checked in 

Airline Baggage.” Funded by FAA (now DHS). 

 

Product:  Satellite Mission Simulation and Analysis, a PC-based computer program, 

Satellite Mission Simulation and Analysis (SMSA), for use as an analysis tool by scientists and 

mission planners.  SMSA is written in FORTRAN and C and can be easily adapted for any 

satellite trajectory.  The center field-of-view (FOV) earth location can be determined for either 

fixed or scanning instrument and solar angles at FOV can be computed.  A Geographic 

Information System (GIS) can display maps with various projections.  Source code and 

documentation are available. 

 

Small Business Innovation Research (SBIR) Program: Phase I program with 

Navy to develop "Tracking Maneuvering Targets Using an Adaptive Interacting 

Multiple Model (AIMM) Estimation Approach". 

 

"Many-Body Theory of the Magnetic Hyperfine Interaction in the Excited State (1s22s2p; 
3
P) of 

the Beryllium Atom" (with Taesul Lee and T.P. Das), Phys. Rev. A 7, 1469 (1973).  

 

"Study of the Nuclear Quadruple Interaction in the Excited (2
3
P) State of Beryllium Atom by 

Many-Body Perturbation Theory" (with Taesul Lee and T.P. Das), Phys. Rev. A 8, 1748 (1973).  

  

"Many-Body Theory for the Nuclear Quadrupole Anti-Shielding Factor of Fe
+3

 Ion" (with Taesul 

Lee and T.P. Das), Phys. Rev. A 9, 93 (1974).  

  

"Many-Body Theory for Hyperfine Fields in Iron-Group Ions - Ferric Ion" (with Taesul Lee and 

T.P. Das), Phys. Rev. B 8, 5291 (1973).  

  

"Investigation on Influence of Electron-Electron Correlation Effect on Quadrupole Anti-Shielding 

Factor of Positive Ions" (with Taesul Lee, T.P. Das, and R.M. Sternheimer), Phys. Rev. A 9, 1108 

(1974).  

  

"Role of Consistency Effects on the Anti-Shielding of Nuclear Quadrupole Moments:  

Comparison Between Diagrammatic and Differential-Equation Approaches for the Ferric Ion" 

(with Taesul Lee, T.P. Das, R.M. Sternheimer, R.P. Gupta, and S.K. Sen), Phys. Rev. A 11, 1804 

(1975).  

  

"Effect of Many-Body Interactions on Isomer Shift in Iron Compounds" (with Taesul Lee and 

T.P. Das), Phys. Rev. B 12, 58 (1975).  

  

"Many-Body Theory of Sternheimer Anti-Shielding Factor in Na
+
 Ion" (with Mina Vajed-Samii 

and T.P. Das), Phys. Rev. B 12, 4591 (1975).  

  

"Theory of Electron-Electron Interaction Effects on Anti-Shielding Factors of Negative Ions" 

(with A. Beri, T.P. Das, and R.M. Sternheimer), Phys. Rev. A 12, 1168 (1975).  

  

"Many-Body Theory of Hyperfine Interaction in Manganese Atom Including Relativistic Effects" 

(with J. Andriessen, Taesul Lee, T.P. Das, and D. Ikenberry), Phys. Rev. A 13, 1669 (1976).  
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"Hyperfine Interaction in Stripped Atoms Isoelectronic with Alkali Atoms" (with James E. 

Rodgers and T.P. Das), Phys. Rev. A 13, 1983 (1976).  

  

"Relativistic Many-Body Approach to Hyperfine Interaction in Rare-Earths:  Explanation of 

Experimental Result in Europium" (with J. Andriessen, K. Raghunathan, and T.P. Das), Phys. 

Rev. B 15, 2533 (1977).  

  

"Relativistic Effects on the Core-Polarization Contribution to the Hyperfine Interaction in 

Transition-Metal and Rare-Earth Atoms and Ions" (with J. Andriessen, D. van Ormondt, K. 

Raghunathan, and T.P. Das), J. Phys. Rev. B 10, 1 (1977).  

 

"Nuclear Quadrupole Interaction in Fe
+2

 Ion including Many-Body Effects" (with T.P. Das), 

Phys. Rev. B 16, 4794 (1977).  

  

"Many-Body Effects on Isomer Shift in Iron Compounds" (with T. Lee and T.P. Das), 

Proceedings of the Nassau Mossbauer Conference, 271 (1977).  

  

"Crucial Role of Many-Body and Relativistic Effects on Hyperfine Interactions in Heavy Atoms" 

(with J. Andriessen, Mina Vajed-Samii, K. Raghunathan, and T.P. Das), Hyperfine Interactions 4, 

91-95 (1978), North-Holland Publishing Company.  

  

"Analysis of Mechanisms Contributing to the Origin of Nuclear Quadrupole Interactions in 

Spherical Half-Filled Shell Atoms - Applications to Nitrogen" (with K. Raghunathan, J. 

Andriessen, and T.P. Das), Hyperfine Interactions 4, 96-99 (1978), North-Holland Publishing 

Company.  

  

"Mechanisms for Electric Field Gradients in Ferromagnetic Cubic Metals" (with B.D. Krawchuk, 

T.P. Das, and K.J. Duff), Hyperfine Interactions 4, 352-356 (1978), North-Holland Publishing 

Company.  

  

"Relativistic Configuration Interaction using Many-Body Techniques:  Hyperfine Interaction in 

Gd+3" (with J. Andriessen, D. Van Ormondt, and T.P. Das), J. Phys. Rev. B 11, 2601-2621 

(1978).  

  

"Relativistic Many-Body Investigation of the Hyperfine Interaction in Ground-State Rubidium" 

(with Mina Vajed-Samii and T.P. Das), J. Phys. Rev. A 20, 1787-1797.  

  

"Explanation of Origin of 
14

N Nuclear Quadrupole Interaction in 'Spherical' Ground State of 

Nitrogen Atom" (with K. Raghunathan and J. Andriessen), Physical Review Letters 44, 312 

(1980).  

 

"Autonomous On-board Attitude Determination System Specifications and Requirements" (with 

M. Shuster and L. Gunshol), NASA/CSC/TM-80/6237 (1980).  

  

"Analysis of an On-board Attitude Estimation Algorithm for the Upper Atmospheric Research 

Satellite (UARS) Mission", NASA/CSC/TM-81/6019 (1981).  

  

"Microprocessor-based Autonomous Attitude Determination System Design" (with P. 

Gambardella, V. Church, K. Liu, G. Rao, and M. Schuster), NASA/CSC/TM-81/6085 (1981).  
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"Rigorous Verification of Strength of Parity Non-Conservation in Atomic Thallium by 

Relativistic Many-Body Theory" (with B.P. Das, J. Andriessen, Mina Vajed-Samii, and T.P. 

Das), Phys. Rev. Letter 49, 32 (1982).  

  

"Trends in Contribution from Different Physical Mechanisms to Hyperfine Interaction in the 

Alkali Atom Series-Lithium through Francium" (with Mina Vajed-Samii, J. Andriessen, B.P. 

Das, Taesul Lee, and T.P. Das), Jour. Phys. B 15, L379 (1982).  

  

"Accurate Values of Nuclear Magnetic Moments of Francium Isotopes" (with Mina Vajed-Samii, 

J. Andriessen, B.P. Das, Taesul Lee, and T.P. Das), Phys. Rev. Letter 48, 1330 (1982).  

  

"User's Guide for ERB-7 SEFDT" (with R.J. Tighe and S.A. Scherrer), NASA CR-170616 

(1984).  

  

"ERB-7 MATRIX User's Guide", Volume II, NASA CR-170620 (1984).  

  

"An Interactive Information System to Support Climate Research" (with L. Treinish), preprint 

volume of the International Conference on Information and Processing Systems for Meteorology, 

Oceanography, and Hydrology, January 7-11, 1985; Los Angeles, California.  

  

"Theory of Nuclear Quadrupole Interactions in Aluminum and Copper Metals in Presence of 

Muon", (with P.C. Schmidt, Ayodele Coker, N. Sahoo, and T.P. Das), Hyperfine Interactions 31, 

69 (1986). 

 

"Usefulness of Massively Parallel Processor for Study of Electronic Structure and Hyperfine 

Properties of Condensed Matter Systems", (with N. Sahoo, and T.P. Das), Proceedings of 2nd 

Symposium on Frontiers of Parallel Computing, George Mason University, Fairfax, Virginia 

Page 671 (1989). 

 

"Analysis of Error in TOMS Total Ozone as a Function of Orbit and Attitude Parameters", (with 

W.W. Gregg, P.E. Ardanuy, W.C. Braun, B.J. Vallette, P.K. Bhartia, and S.N. Ray), NASA 

Contractor Report 4361, April 1991. 

 

"First principle Investigation of 
14

Nuclear Quadrupole Interactions in RDX" by Ranjit Pati, Sudha 

Srinivas, Tina Briere, N. Sahoo, S. N. Ray and T. P. Das J. Phys. Chem. (1995) 99, 9501. 

 

 "Nitrogen Nuclear Quadrupole Interactions in RDX, -HMx and Cocaine" by Ranjit Pati, T. P. 

Das, N. Sahoo and S. N. Ray  Z Naturforschung (1997) 52a, 241. 

 

“Theoretical Investigation of Electronic Structure and Nuclear Quadrupole Interactions in -

HMX” by Ranjit Pati, N. Sahoo, S. N. Ray and T. P. Das  J. Phys. Chem. A. (1997)101 , 8302. 

 

"Investigation of Electronic Structure and Nuclear Quadrupole Interactions in Cocaine” by Ranjit 

Pati, N. Sahoo, S. N. Ray and T. P. Das  J. Phys. Chem.  A (1997) 101, 6101. 

 

“Theory of Electronic Structure and Nuclear Quadrupole Interaction in Heroin", by Ranjit Pati, 

N. Sahoo, S. N. Ray and T. P. Das J. Phys. Chem. A (1998) 102, 3209. 

 

“First principle Investigation of Electronic Structure and Nuclear Quadrupole Interactions in 

Cocaine hydrochloride” by Ranjit Pati, N. Sahoo, S. N. Ray and T. P. Das (Submitted to J. Phys. 

Chem. A). 
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“Nuclear Quadrupole Interactions in Nuclear Quadrupole Resonance Detection of Energetic and 

Controlled Materials: Theoretical Study” by Ranjit Pati, R. H. Pink, R. H. Scheicher,  Narayan 

Sahoo, S. N. Ray, and T. P. Das, Applied Magnetic Resonance (2012) 43, 591. 

 

“Overview of Air Cargo Supply Chain Security: Background, Technology, and Gaps” by Rekha 

S. Pillai, Todd E. Combs, and Surendra N. Ray, Oak Ridge National Laboratory Report (2011) 

prepared for the Department of Homeland Security. 


