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Awards

Prof. M.S. Joshi award for the best Ph.D. Thesis in the year 1997 by Department of Physics, Sardar Patel University, Vallabh Vidyanagar.

Research Area 

Theoretical Atomic and Molecular Physics

Research Publication

In Journals (Total 16)

1. Target charge-polarization in electron-atom scattering -A new model. "Parajna" -Journal of Sardar Patel University (1991), 1,53.

2. Correlation polarization effects in electron-atom scattering. "Pramana" -J. Phys. (1992) 38, No.3, 329

3. Total electron scattering cross-sections for O atoms: O2 and O3 molecules. "Pramana" -J. Phys. (1992) 39, No.3, 293.

4. Electron collisions with N2, O2, NO, O3, N2O and NO2 molecules. "Parajna" -Journal of Sardar Patel University (1992), 2, 67.

5. Cross-sections of e- O scattering of intermediate and high energies. 

Phy. Rev. A, At. Molec. Opt. Phys. (1993) 48, 2664.

6. Polarised target charge density in e- -H2O scattering. "Parajna" -Journal of Sardar Patel University (1993), 3, 105. 17.

7. Electron impact total (elastic + inelastic) cross-sections of C, N & O atoms and their  simple molecules. Z. Phys. D (1994) 29,269.

8. Vibrationally elastic e- -H2O scattering at intermediate energies. "Pramana" -J. Phys. (1994) 43, 6,495.

9. Electron and photon scattering from excited metastable He (n=2,3s) atom "Parajna" Journal of Sardar Patel University. (1995) Vol. l, p.67.

10. Electron scattering by OH molecule. "Parajna" Journal of Sardar Patel University. (1995), p.79.

11. Total electron scattering cross-sections from NO, CO, NO2, N2O, CO2 and NH3 (Ei > 50 eV). J. Phys. B: At. Mol. Opt. Phys. 29, (1996), 3925.

12. Differential and Integral cross sections of e- O2, O3, NO, CO Scattering at energies 100-1000 eV. Pramana- J.Phys (2003), 61 ,4, P.685
13. Differential scattering cross sections for electron scattering by Ytterbium atom, FIZICA A,18 (2009) 3, 133-140.

14. Total(elastic+ inelastic) cross sections for electron scattering from N2O, CF4, NO, and F2 molecules. FIZICA A 19 (2010) 1, 47-54.

15. Differential scattering cross sections for electron scattering by Calcium atom, Chinese J. Phys. 48, 4 (2010) 451-459.

16. Differential scattering cross sections for electron scattering by Magnesium atom, Romania J. Phys. (Accepted)
In Conferences (Total 28)

1. Elastic electron scattering from C, N and O atoms: Absorption effects. NWAMP VIII (Hyderabad, 1990) Abstract 1, 38. 24.

2. A parameter free energy dependent correlation polarization potential. ICPEAC XVII, Brisbane, Australia (1991), Abstract p. 351

3. Total (elastic+inelastic) cross-sections for e+ -C, N and O scattering. ICPEAC XVII, Brisbane, Australia (1991), Abstract p. 352

4. Scattering of fast electrons by N, O atoms and NO molecule. -Accepted in the 5th Asia Pacific Physics conference, (1992) Malaysia.

5. Total electron molecule cross-sections in the independent-atom model. NACAMP IX (Bombay, 1992) Abstract 1, 88.

6. e- -C and e- -N scattering (Ei > 10 eV) NACAMP IX (Bombay, 1992) Abstract 1, 89.

7. Cross-sections of e- -O scattering (8.7 -1000 eV) NACAMP IX (Bombay, 1992) Abstract 1, 90.

8. e- -H2O interactions and scattering (Ei > 10 eV). NACAMP  IX (Bombay, 1992) Abstract 1, 91

9. Polarized charge density in e- -H2O scattering. ICPEAC XVIII, (Denmark, 1993) Abstract 1, 249.

10. An additivity rule for Total (elastic + inelastic) e- - molecule scattering cross-sections. ICPEAC XVIII, (Denmark, 1993), Abstract 1, 252.

11. Total electron molecule cross sections in the IAM with modified atomic polarizabilities. CURTAMP, B.A.R.C. (Bombay, 1993), Abstract 1, 40.

12. Total elastic and inelastic cross-sections for electron scattering by O, N and C atoms. CURTAMP, B.A.R.C. (Bombay, 1993), Abstract 1, 42.

13. Total electron scattering cross-section from excited metastable He atom. Xth NACAMP (Meerut, 1995) Abstract 1, 32.

14. Electron scattering from CN, CH, NH and OH molecules. Xth NACAMP (Meerut, 1995) Abstract 1, 36.

15. Electron scattering from water molecule in condensed matter phase. Xth NACAMP (Meerut, 1995) Abstract 1, 61.

16. Total cross-sections for electron molecule collisions –An effective additivity. XIth NACAMP, IIT (Madras, 1996) Abstract 1, 40.

17. Total cross-sections for electron impact with polyatomic molecules. XXth ICPEAC, (Austria, 1997), Abstract WE- 71.

18. Differential electron scattering cross sections for simple molecules of C, N and O atoms (Ei>100eV) XIIth NCAMP (Udaipur, 1998) Abstract 1, 30.

19. Group Additivity Approach to the calculations of e-molecule cross sections. XIVth NCAMP (2003) Santiniketan, (W.B). Abstract 1, P. 41.

20. Integrated elastic and total cross sections of electron Scattering by molecules of intermediate to high energies. 

Seminar on Theoretical physics for condensed matter, Atoms-Molecules & Particles.S.P. University, March 21-22, 2003 Abstract 1, P.20.

21. Elastic and ionization cross section of electron impact on XY4 and other polyatomic molecules - XVth NCAMP (2003) Muzaffarpur, (Bihar). Absract book.
22. Integrated elastic and inelastic cross sections for electron scattering by atmospheric molecules- XXIVth ICPEAC(2005), Rosario, Argentina, Abstract book.
23. Integrated cross sections for electron scattering by triatomic molecules- 2nd International conference on current development in atomic, molecular & optical physics with applications (CDAMOP)(2006),New Delhi, India, P.164.

24. Total ( Elastic + Inelastic ) cross sections for electron scattering from Gold and Silver at 10-5000eV

XVth NCAMP (2007), TIFR, Bombay Abstract P.128.
25. Total cross sections for e- - NH3, H2O & H2S scattering ( Ei>10 eV )

XVth NCAMP (2007), TIFR, Bombay Abstract P.132.
26. Cross sections for electron scattering from Ytterbium

Topical conference on Atomic and Molecular Physics(TC2008), Sponsored by Indian Society of Atomic and Molecular Physics, S. P. University, Vallabh Vidyanagar, Abstract P. 76.
27. Cross sections for electron scattering from Magnesium

Topical conference on Atomic and Molecular Physics(TC2008), Sponsored by Indian Society of Atomic and Molecular Physics, S. P. University, Vallabh Vidyanagar, Abstract P. 77.
28. Electron-impact ionization of molecules

DAE-BRNS Symposium on Atomic, Molecular and Optical Physics Sponsored by the Board of Research in Nuclear Science, Department of Atomic Energy, Government of India at Inter University Accelerator Centre, New Delhi, Abstract P.87.

Research Projects

1. U.G.C. Minor Research Projected entitled "Theoretical investigation of electron impact from various Atoms and Molecules" No.7-53/95(WRO) for the period of two years 1996-1998.

2. U.G.C. Minor research project entitle “Collision cross sections of electron impact on atoms and molecules” No.47-648/08(WRO) for the period of two years 2009-2011.
Membership

Life Membership:

1. Indian Society of Atomic and Molecular Physics

2. Indian Physics Association

3. Physics Alumni Association, Sardar Patel University, Vallabh Vidyanagar

4. Old Student Association, V.P. & R.P.T.P. Science College, Vallabh Vidyanagar
5. Fellow of Gujarat Science Academy, Ahmedabad
Membership:

1. Member of Board of Studied in the subject of Physics, Sardar Patel University, Vallabh Vidyanagar

2. Member of syllabi committee in the subject of Physics, Sardar Patel University, Vallabh Vidyanagar

3. Member of Science Faculty, Sardar Patel University, Vallabh Vidyanagar

4. Senate member of Sardar Patel University(2005-2007)
5. Vice-President of Indian Physics Association(V.V.Nagar Chapter)
Books Published :
1. Physics Part – I & II for F.Y.B.Sc Class (1996) Atul Prakashan, Ahmedabad.

2. Physics Part – I & II for F.Y.B.Sc Class (2002) Atul Prakashan, Ahmedabad.

3. College Physics (2006) Atul Prakashan, Ahmedabad.

4. College Physics Practicals (2006) Atul Prakashan, Ahmedabad.

International Workshop :

Attended International workshop on Atomic & Molecular Data for Fusion organized by The Abdus Salam International Centre for Theoretical Physics at TRIESTE, ITALY during 20-30, April,2009 and presented my research work.

Conferences/Seminars/Symposium Attended (Total 24)

1. Symposium on physics of scattering phenomenon Oct. 5-8, 1990 M. S. University, Baroda. 
2. VIIth Gujarat Science Congress Gujarat Science Academy, Ahmedabad. March 2-3, 1991.

3. First SERC School in Atomic and Molecular Physics Indian Association for Cultivation of Science (IACS) Nov. 11-30, 1991 (3 Week). Calcutta.

4. VIIth Biannual conference and Gujarat State Federation of College and University Teacher Association. April 12, 1992. Gujarat University, Ahmedabad.

5. National conference on current Trends in Atomic & Molecular Physics (CURTAMP'93) Organized by Indian Society of Atomic & Molecular Physics. Dec 21-23, 1993. Bhabha Atomic Research Center, Bombay.

6. Seminar on 'Recent trends in material Science' Dec. 22, 1994. Material Science Department, S.P.University Vallabh Vidyanagar.

7. Xth National Conference on Atomic and Molecular physics. Ch. Charan Singh University, Meerut (U.P) Organized by Indian Society of Atomic & Molecular Physics. March 7-11, 1995.

8. XIth National Conference on Atomic and Molecular physics. Organized by Indian Society of Atomic and Molecular Physics. I.I.T. (MADRAS) Dec. 17-20, 1996.

9. XIIth National Conference on Atomic and Molecular Physics. Organized by Indian Society of Atomic and Molecular Physics. Udaipur (Rajasthan). Dec 29, 1998 to Jan 2, 1999.

10. National symposium on Atomic Physics At The Frontiers (APF 2000) Under the auspices of Indian Society of Atomic & Molecular Physics. 13-15, April 2000. Physics Department, University of Roorkee, Roorkee (U.P.).

11. 15th Gujarat Science Congress Organized by Gujarat Science academy & Faculty of Science, M.S. University, Baroda. Feb. 12-13, 2000.

12. UGC (DRS/SAP) Sponsored One day seminar on Condensed Matter Physics (COMPOSE-2001) Department of Physics, S.P. University, Vallabh Vidyanagar. March 17,2001.

13. XIVth National Conference on Atomic and Molecular Physics. Organized by Indian Society of Atomic and Molecular Physics. Visva-Bharati, Santiniketan (West Bengal) Jan. 28 - Feb. 1, 2003.

14. Seminar on theoretical Physics for condensed Matter Atom-Molecules & particles. Department of Physics, S.P. University, Vallabh Vidyanagar March 21-22,2003.

15. XIXth Gujarat Science Congress ‘Recent Advances in Science & Technology, Sponsored by Gujarat Science Academy & S.P.University, Vallabh Vidyanagar February 19th, 2005.

16. Workshop on Space and GIS Technology Applications Organized by Indian Society of Geomatics-AC at Department of Physics, Sardar Patel University, Vallabh Vidyanagar, Feb 26,2005.

17. State level workshop on NAAC Awareness, Sponsored by NAAC, Bangalore, Science & Commerce College, Palanpur ( North Gujarat University ), 12-13 March,2005

18. National Seminar on Superamolecular Assembies, Nanotechnology and Nanomedicines, Institute of Pharmacy, Nirma University of Science and Technology, 4-5 March,2006.

19. 2nd International Conference on current development in atomic, molecular & optical Physics with applications (CDAMOP), New Delhi (INDIA), 21-23 March, 2006.

20. XXth Gujarat Science Congress, Sponsored by Gujarat Science Academy & Gujarat, Ahmedabad Management Association(AMA) Hall, ATIRA Campus, Ahmedabad,26th March,2006.

21. XVIth National Conference on Atomic and Molecular Physics, Sponsored by Indian Society of Atomic and Molecular Physics, Department of Atomic Energy and DST, TIFR, Jan 8-11, 2007.

22. National Seminar on modern trends in Superamolecular  Nanotechnology and Nanomedicines, Institute of Pharmacy, Nirma University of Science and Technology, 16-17 March,2007.

23. DAE-BRNS Symposium on Atomic, Molecular and Optical Physics Sponsored by the Board of Research in Nuclear Science, Department of Atomic Energy, Government of India at Inter University Accelerator Centre, New Delhi, Feb 10-13, 2009.
24. Joint ICTP/IAEA Workshop on Atomic and Molecular Data for Fusion Sponsored by The Abdus Salam International Centre for Theoretical Physics, Trieste-ITALY, April 20-30,2009.
Orientation/ Refresher Courses Attended

1. Orientation Programme for University and college Teachers July 6 - Aug. 1, 1992 (Four week) Academic Staff College, University of Jodhpur, Jodhpur, Rajasthan.

2. U.G.C. Sponsored Refresher Course in Physics. Department Of Physics, S.P. University. Vallabh Vidyanagar. Nov. 20 - Dec. 9, 1995. (Three week)

3. Instrumentation Course on Physics Physical Research Laboratory, Ahmedabad. May 4-22, 1998 (Three week).

4. U.G.C. Sponsored Refresher Course on Physics Department Of Physics, S.P. University. Vallabh Vidyanagar. Nov. 16 - Dec. 5, 1998 (Three Week).

5. U.G.C. sponsored refresher course in Physics, Academic Staff College, Gujarat University, Ahmedabad. Nov. 4-21, 2000. (Three Week)

6. U.G.C. sponsored refresher course in Physics, Department Of Physics, S.P. University. Vallabh Vidyanagar. Dec. 2-21, 2002. (Three Week)

Ph.D. Synopsis

Thesis entitled "Theoretical studies on the scattering of electrons by light atoms and simple molecules".

The analysis of the collision phenomenon plays an important role in theoretical and experimental investigation on the structure of matter on microscopic scale.  Reliable atomic and molecular collision cross-section with charged particles are in ever increasing demand in the development of various scientific and technical fields like atmospheric, aeronomy and atmospheric physics, planetary atmospheres, gas lasers, plasma physics, control thermonuclear fusion, transport phenomenon, chemical reaction, bio-physics, gaseous electronic, aurora, airglow etc. 

In collision processes, a free particles with known characteristics is incident upon an atomic and molecular target and after the interaction is scattered into modified free state.

During this scattering process different changes including angular deflection, change in kinetic and internal energies, chemical changes, gain or loss of electron etc. can be detected. These collision processes are analyzed by quantum collision theory.

Our calculations are based on well known established and highly useful complex optical potential method. The radial Schrodinger equation is solved by partial wave method and complex phase shift is obtained. Using the phase shift and scattering amplitude, various cross-section for electron scattering by atoms and molecules have been calculated. We have calculated various cross-sections like differential cross-sections, elastic cross-sections, inelastic and ionization cross-sections, integrated cross-sections, total cross-sections, momentum transfer cross-sections for atomic and molecular targets.

The electron charge density of the targets atom/molecules have been calculated by accurate Roothan-Hartee-Fock (RHF) wave functions. The atomic and molecular targets of our calculations are C, N, O, H, He, Ne, NO, CO, HF, CH, CN, OH, CO2, NO2, N2O, NH3, O3, H2O etc. The various cross-sections for diatomic and triatomic molecular targets have been calculated using single centered approach.

The research work of the thesis has been presented in national and international conferences and published in reputed journals.
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