July 31, 2000

To whom it may concern,

I would like to ask for support in order to participate in the ACTS Toolkit Workshop, organized by NERSC at the Lawrence Berkeley National Laboratory, September 28-30, 2000.

Please find attached a breafly description of my work, list of publications and references. Sincerely,

Dr. Darío Mitnik Department of Physics 206 Allison Laboratory Auburn University (36849) Auburn, AL U.S.A.

Research Interest

During the past three years I have performed Postdoctoral research in several aspects of theoretical atomic physics, at the Atomic Physics group at Auburn University, USA, together with Profs. M.S. Pindzola and F. Robicheaux. As is shown in my publication list, I am currently carrying on investigations in electron-ion recombination processes and in atomic collision theory. In many of these investigations we wish to apply advanced computational methods and parallel computing to the study of atomic dynamics. Central to these efforts are studies in atomic collision physics in which further theoretical and computational developments and the effective use of the latest massively parallel computers could contribute significantly to the solution of long-standing problems in the field and embody the sate-of-the-art.

One of the most powerful theoretical approaches to the electron collisions problem is based on the R-matrix solution for an antisymmetrized product of an N–electron target wavefunction and a freeelectron scattering wavefunction. For applications to electron-impact excitation and ionization of atoms and ions, we make use of five of the modules or stages in the Belfast RMATRX I package. Recently, I rewrote the most time-consuming stages from the RMATRX I packgage, adapting them for use on distributed-memory parallel computers. For STG3, the (N + 1)-electron Hamiltonian matrix for each LSπ symmetry is directly partitioned over the many processors of a distributed-memory parallel computer. An advantage of partitioning the Hamiltonian matrix is that the memory requirements per processor are minimized. The global Hamiltonian matrix is never constructed; only a local portion resides on each processor. Second, the partitioned eigenvectors are used to calculate the R-matrix surface amplitudes in parallel. Thus global eigenvectors are never constructed. Finally, since the LSπ symmetries are completely independent, they may also be run in parallel for ultimate wall clock minimization. I also adapted the further stages of the R-matrix suite for use on massively parallel computers. The calculation of the K-matrices and cross-sections (in STGF and STGIC) is partitioned over the processors according to incident electron energy. The new parallel package has allowed us to study convergence of the R-matrix pseudo-state method as a function of the angular momentum of the pseudo states.

Concerning electron-ion recombination, I am participating in research on field enhanced dielectronic recombinations and on the effect of overlapping resonances. This research demands also diagonalization of very large complex matrices. The size of the matrices involved in these calculations, requires extremely time-consuming calculations, beyond the capabilities of regular computers.

I am also becoming familiar with the methods that solve the time–dependent Schrodinger equation on a partitioned lattice. This technique has been employed in the Auburn University atomic physics group for solving many different problems (e.g. electron impact ionization, photoionization, electron-impact double-ionization, and even to solve the Gross-Pitaevskii equation for the calculation of Bose-Einstein condensates).

For my actual and further work, my computation requirements include diagonalization of dense, banded and sparse matrices, equation solver of dense, banded and sparse matrices, differential equation solvers and Fast-Fourier transformers. I will also need different tools for visualization of the results.

Publications

[1] J. Oreg, W. Goldstein, P. Mandelbaum, D. Mitnik, E. Meroz, J.L. Schwob, A. Bar–Shalom, “Distorted–wave calculations of the electron–impact excitation-autoionization processes from the ground state of highly ionized GaI–like ions through Δn=1 inner–shell excitations”, Phys. Rev. A 44, 1741–1749 (1991).

[2] A. Zigler, P. Mandelbaum, J.L. Schwob, and D. Mitnik, “Analysis of the X–Ray spectra emitted by laser–produced plasma of highly ionized Lanthanum and Praseodymium in the 8.4 to 12.0 Å wavelength range”, Phys. Scr., 50, 61–67 (1994).

[3] D. Mitnik, P. Mandelbaum, J.L. Schwob, J. Oreg, A. Bar–Shalom, and W. Goldstein, “Excitation–autoionization through 3d–4l inner–shell excitations in Cu– to Kr–like ions and the effect on fractional–ion–abundance balance in coronal plasmas”, Phys. Rev. A 50, 4911–4929 (1994).

[4] P. Mandelbaum, D. Mitnik, E. Behar, R. Doron, and J.L. Schwob, “Excitation–autoionization, dielectronic recombination and line intensities in highly ionized CuI–like ions”, J. Quant. Spectrosc. Radiat. Transfer, 54, 261–269 (1995).

[5] D. Mitnik, P. Mandelbaum, J.L. Schwob, J. Oreg, A. Bar–Shalom, and W. Goldstein, “Excitation–autoionization cross sections and rate coefficients of Cu–like Ions”, Phys. Rev.

A 53, 3178–3188 (1996).

[6] D. Mitnik, P. Mandelbaum, J.L. Schwob, J. Oreg, and A. Bar–Shalom, “Excitation– autoionization cross sections and rate coefficients of Zn–like Ions”, Phys. Rev. A 55, 307–317 (1996).

[7] M.S. Pindzola, D.M. Mitnik, J.A. Shaw, D.C. Griffin, N.R. Badnell, H.P. Summers, and D.R. Shultz, “Electron–impact ionization of atomic ions in the Na isoelectronic sequence”, Phys. Scripta 57, 514–518 (1998).

[8] D.M. Mitnik, M.S. Pindzola, F. Robicheaux, N.R. Badnell, O. Uwira, A. Müller, A. Frank, J. Linkemann, W. Spies, N. Angert, P.H. Mokler, R. Becker, M. Kleinod, S. Ricz, and L. Empacher, “Dielectronic recombination of U^{28+} atomic ions”, Phys. Rev. A 57, 4365–4372 (1998).

[9] D.C. Griffin, D.M. Mitnik, M.S. Pindzola, and F. Robicheaux, “Intermediate–coupling calculations of the effects of interacting resonances on dielectronic recombination in a static electric field”, Phys. Rev. A 58, 4548–4555 (1998).

[10] D.M. Mitnik, J.A. Shaw, M.S. Pindzola, D.C. Griffin, and N.R. Badnell, “Electron–impact ionization of Fe^{14+} and other atomic ions in the Mg isoelectronic sequence”, Comp. Phys. Comm. 114, 368–377 (1998).

[11] D.M. Mitnik, M.S. Pindzola, and N.R. Badnell, “Total and Partial Recombination Cross Sections for F^{6+}”, Phys. Rev. A 59, 3592–3600 (1999).

[12] M.S. Pindzola, D.M. Mitnik and F. Robicheaux, “Electron–impact double ionizaton of a model Helium atom”, Phys. Rev. A 59, 4390–4397 (1999).

[13] D.M. Mitnik, M.S. Pindzola, D.C. Griffin, and N.R. Badnell, “Electron–impact ionization of C^{3+} using the R–matrix pseudo–state method”, J. Phys. B 32, L479–485 (1999).

[14] D.M. Mitnik, M.S. Pindzola, and N.R. Badnell, “Dielectronic recombination of Pb^{79+} atomic ions at high spectral resolution”, Phys. Rev. A 61, 022705 (2000).

[15] M.S. Pindzola, D.M. Mitnik, J. Colgan, D.C. Griffin, “Electron–impact ionization of Li^+”, Phys. Rev. A 61, 052712 (2000).

[16] J. Colgan, D.M. Mitnik, and M.S. Pindzola, “Electron-impact ionization of multiply charged manganese ions”, Accepted for publication in Phys. Rev. A 61, (2000).

[17] D.M. Mitnik, M.S. Pindzola, and D.C. Griffin, “Influence of atomic radiative and collisional processes on the plasma modeling of Mg^{10+} at low electron densities”, Submitted to Phys. Rev. A, (March 2000).

[18] M.S. Pindzola, D.M. Mitnik, and F. Robicheaux, “T-matrix calculations for the electronimpact ionization of Hydrogen in the Temkin-Poet model”, Submitted to Phys. Rev. A, (July 2000).

[19] D.C. Griffin, D.M. Mitnik, and M.S. Pindzola, “The effects of LS term dependence in He-like ions”, to be submitted to Phys. Rev. A.

Presentations at International Conferences

[20] J. Oreg, A. Bar–Shalom, W. Goldstein, P. Mandelbaum, D. Mitnik, E. Meroz, J.L. Schwob, and M. Klapisch, “Systematic investigation of electron impact excitation–autoionization from the ground state of highly charged GaI–like ions through Δn=1 transitions”, in Proceedings of the 4th International Workshop on Radiative Properties of Hot Dense Matter, Sarasota (Florida) 1990, edited by W. Goldstein (World Scientific, London 1991), p. 273- 278.

[21] D. Mitnik, P. Mandelbaum, J.L. Schwob, J. Oreg, A. Bar–Shalom, and W.H. Goldstein, “Effect of excitation–autoionization on fractional abundances of highly ionized KrI– to NiI– like heavy elements in coronal plasmas”, in UV and X-Ray Spectroscopy of Astrophysical and Laboratory Plasmas, edited by E. H. Silver and S. M. Kahn (Cambridge University Press, Cambridge, England, 1993), p. 146–149.

[22] D. Mitnik, P. Mandelbaum, J.L. Schwob, J. Oreg, A. Bar–Shalom, and W. Goldstein, “Excitation-autoionization processes in CuI, ZnI, GaI and KrI isoelectronic sequences”. Poster paper presented at The 26th European Group for Atomic Spectroscopy Conference, Bellaterra, Spain (July 1994).

[23] P. Mandelbaum, R. Doron, D. Mitnik, and J.L. Schwob, “Average radiative branching ratio of autoionizing inner–shell excited configurations in highly ionized heavy atoms”, in Proceeding of the 5th International Colloquium on Atomic Spectra and Oscillator Strengths for Astrophysical and Laboratory Plasmas (1995), edited by W.U.L. Tchang–Brillet, J.F. Wyart, and C.J. Zeippen, (Publications de l’Observatoire de Paris, Meudon, France, 1996), p. 116–117.

[24] D. Mitnik, P. Mandelbaum and J.L. Schwob, “Calculations of excitation–autoionization cross sections and rate coefficients in molybdenum Cu– and Zn–like ions”, in Proceeding of the 5th International Colloquium on Atomic Spectra and Oscillator Strengths for Astrophysical and Laboratory Plasmas (1995), edited by W.U.L. Tchang–Brillet, J.F. Wyart, and C.J. Zeippen, (Publications de l’Observatoire de Paris, Meudon, France, 1996), p. 118–119.

[25] M. Cohen, P. Mandelbaum, D. Mitnik , and J.L. Schwob, “Extended calculations of excitation– autoionization processes in Ge–like molybdenum”, in Proceeding of the 5th International Colloquium on Atomic Spectra and Oscillator Strengths for Astrophysical and Laboratory Plasmas (1995), edited by W.U.L. Tchang–Brillet, J.F. Wyart, and C.J. Zeippen, (Publications de l’Observatoire de Paris, Meudon, France, 1996), p. 120–121.

[26] D. Mitnik, P. Mandelbaum, J.L. Schwob, “Calculations of total excitation–autoionization cross sections and rate coefficients in Ni, Cu and Zn isoelectronic sequences”. Poster paper presented at The 10th APS Topical Conference on Atomic Processes in Plasmas, San Francisco, USA (January 1996).

[27] J. Shaw, D. Mitnik, M. Pindzola, D. Griffin, N. Badnell, “Electron–impact excitation calculations for astrophysical plasmas”, in Stelar Evolution, Stellar Explosions and Galactic Chemical Evolution, edited by A. Mezzacappa (IOP Publishing, Bristol and Philadelphia, 1997), p. 85–87.

[28] D.M. Mitnik, F. Robicheaux, M.S. Pindzola, D.C. Griffin, and N.R. Badnell, “Theory of dielectronic and radiative recombination for complex atomic ions”. Invited talk presented at the Ion-Electron Collisions in Storage Rings - Achievements and Perspectives Workshop, Heidelberg, Germany (December 1997).

[29] D. Stutman, K.B. Fournier, V. Soukhanovskii, M. Finkenthal, M. May, H.W. Moos, D.M .Mitnik, and W.H. Goldstein, “Evidence of population inversion for deep UV transitions of Kr–like Y excited in a high current reflex discharge”. Poster paper presented at The 11th APS Topical Conference on Atomic Processes in Plasmas, Auburn, USA (March 1998).

[30] D.C. Griffin, M.S. Pindzola, J.A. Shaw, D.M. Mitnik, and N.R. Badnell, “Electron–impact excitation rates and collisional-radiative modeling of Si^{4+}”. Poster paper presented at The 11th APS Topical Conference on Atomic Processes in Plasmas, Auburn, USA (March 1998).

[31] D.M. Mitnik, F. Robicheaux, M.S. Pindzola, D.C. Griffin, and N.R. Badnell, “Calculations on electron–ion recombination: New Challenges”. Poster paper presented at The 11th APS Topical Conference on Atomic Processes in Plasmas, Auburn, USA (March 1998).

[32] J. Klein, R. Middleton, D. Berkovits, D. Mitnik, and M. Paul, “Study of the photodisintegration of the^9Be^{12}C^2�_6 Dianion”. Poster paper presented at the International Symposium on Structure and Dynamics of Negative Atomic and Molecular Ions, Aarhus, Denmark, (May 1998).

[33] D.M. Mitnik, M.S. Pindzola, D.C. Griffin, and N.R. Badnell, “Electron–impact single ionization of atomic ions”. Poster paper presented at The American Physical Society Centennial Meeting, Atlanta, USA (March 1999).

[34] M.S. Pindzola, D.M. Mitnik, and F. Robicheaux, “Electron–impact double ionization of atoms”. Paper presented at The American Physical Society Centennial Meeting, Atlanta, USA (March 1999).

[35] D.M. Mitnik, M.S. Pindzola, and D.C. Griffin, “Collisional-Radiative modeling of the Mg^{10} atomic ion”. Poster paper presented at The 12th APS Topical Conference on Atomic Processes in Plasmas, Reno, Nevada, USA (March 2000).

[36] N.R. Badnell, D.M. Mitnik, M.S. Pindzola, T.W. Gorczyca, M. O Mullane, H.P. Summers,

M.A. Bautista and D.A. Verner, “Dielectronic recombination data for dynamic finite–density plasmas”. Poster paper presented at The 12th APS Topical Conference on Atomic Processes in Plasmas, Reno, Nevada, USA (March 2000).

[37] J. Colgan, D.M. Mitnik, and M.S. Pindzola, “Time–dependent close–coupling calculations for the electron–impact ionization of Neon”. Poster to be presented at the 2000 Annual Meeting of DAMOP, Connecticut, USA (May 2000).

[38] D.M. Mitnik, J. Colgan, M.S. Pindzola, D.C. Griffin, and N.R. Badnell, “Large–scale scattering calculations using parallel R–matrix codes”. Poster to be presented at the 2000 Annual Meeting of DAMOP, Connecticut, USA (May 2000).

References

ffl Prof. Michael Pindzola Professor of Physics, Postdoctoral advisor Department of Physics Phone: 1 - 334 - 8444127 Auburn University Fax: 1 - 334 - 8444613 Auburn, 36849-5311 Alabama, USA pindzola@physics.auburn.edu

ffl Prof. Jean Louis Schwob Professor of Physics, Graduate advisor Racah Institute of Physics Phone: 972 - 2 - 6584331 The Hebrew University of Jerusalem Fax: 972 - 2 - 6435034 91904 Jerusalem, Israel schwob@vms.huji.ac.il

ffl Prof. D.C. Griffin

Professor of Physics Department of Physics Phone: 1 - 407 - 646-664 Rollins College Fax: 1 - 407 - 6462479 Winter Park, 32789 Florida, USA griffin@vanadium.rollins.edu

ffl Dr. Joseph Oreg

Nuclear Research Center - Negev P.O. Box 9001 84190 Beer Sheva, Israel

ffl Dr. Avraham Bar-Shalom Nuclear Research Center - Negev P.O. Box 9001 84190 Beer Sheva, Israel avibs@mail.save-net.co.il

ffl Prof. Francis Robicheaux Professor of Physics Department of Physics Phone: 1 - 334 - 8444366 Auburn University Fax: 1 - 334 - 8444613 Auburn, 36849-5311 Alabama, USA francisr@physics.auburn.edu ffl Dr. Nigel Badnell Department of Physics and Applied Physics Phone: 44 - 141- 5534176 University of Strathclyde Fax: 44 - 141- 5522891 Glasgow, G4 0NG, United Kingdom badnell@phys.strath.ac.uk