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Employment

1999–Present Senior Research Associate, Department of Chemical Engineering and Materials
Science, University of Minnesota, Minneapolis, Minnesota

9/2007–4/2008 Visiting researcher, Crystal Growth Laboratory, Fraunhofer Institute of Integrated
Systems and Device Technology, Erlangen, Germany

1995–1999 Research Associate, Department of Chemical Engineering and Materials Science,
University of Minnesota, Minneapolis, Minnesota

1994–1995 Postdoctoral Research Associate, Department of Chemical Engineering and Ma-
terials Science, University of Minnesota, Minneapolis, Minnesota

1992–1993 Consultant, Process Analysts, Inc., Lakewood, Colorado

1989–1992 Postdoctoral Research Associate, Department of Chemical Engineering and Ma-
terials Science, University of Minnesota, Minneapolis, Minnesota

Education

1989 Ph.D. Chemical Engineering, University of California, San Diego

Dissertation: Modeling of Mass Transport in the Growth and Doping of Thin Films by
Chemical Vapor Deposition (advised by Stanley Middleman)

1984 B.S. Chemical Engineering, University of California, San Diego

Research Interests

Computer simulation of transport phenomena in materials processing, including bulk crystal growth,
chemical vapor deposition, liquid extrusion and coating systems. Algorithm development for com-
putational fluid dynamics, heat, and mass transport using finite element methods, specializing in
free and moving boundary problems.

Special Skills

Superb knowledge of computational transport phenomena from problem definition through scientific
interpretation, including all aspects of algorithm development. Extensive scientific programming
experience under Unix-type operating systems. Working knowledge of C, C++, Fortran 90, and
MPI. Proven ability to design and write general-purpose computer codes to perform complicated
tasks. Able to take ownership of programming projects midstream.

Awards and Accomplishments

Fraunhofer Society PROF.X2 research scholarship, 2007–2008.

Research featured on cover of Crystal Growth & Design, American Chemical Society, 2001–2003.

Minnesota Supercomputer Institute Research Scholarships, 1991–1992, 1990–1991.

Inventor of the “cageboat”, a novel silicon wafer carrier widely used in commercial DRAM fabrica-
tion, 1989 (reported in J. Electrochem. Soc., 137, 207–212, 1990).

The Graduate Student Award of the Southern California-Nevada Section of The Electrochemical
Society, 1987.



Principal Software Development

Cats2D – Crystallization and Transport Simulator 2D (co-developed with R.T. Goodwin)

– General purpose software for solving stationary and time-dependent 2D and 3D-axisymmetric
problems with coupled momentum, heat, and mass transport in arbitrary geometries.

– Galerkin-finite element method with arbitrary Lagrangian-Eulerian implementation for rigor-
ous solution of moving boundary problems.

– Arbitrary number of phases, phase change with volume expansion/contraction, latent heat and
segregation effects.

– Free surface flows with capillary effects and surfactant transport.

– Generalized Newtonian (Carreau-Yasuda model) and viscoelastic flows (Elastic-Viscous Split-
Stress model).

– Linear-elastic solid deformation model for thermal stresses.

– Arbitrary number of chemical species with homogeneous and heterogeneous reaction kinetics.

– Automatic first-order and arclength parameter continuation in any parameter, or in any con-
strained relationship of multiple parameters.

– Inverse problems subject to arbitrary constraints, model-based process control.

– Mesh generation, solution, and post-processing integrated into single interactive program.

Cats3D – Crystallization and Transport Simulator 3D (co-developed with H. Zhou, Q. Xiao,
A.G. Salinger, Y.-I. Kwon, and J.J. Derby )

– Software for solving stationary and time-dependent 3D problems with coupled momentum,
heat, and mass transport in arbitrary geometries.

– Galerkin-Least squares finite element method with arbitrary Lagrangian-Eulerian implemen-
tation for rigorous solution of moving boundary problems.

– Arbitrary number of phases, phase change with latent heat and segregation effects.

– Portable MPI-based parallel implementation using domain decomposition.

Professional Activities

Guest editor: Proceedings of the Fourteenth American Conference on Crystal Growth and Epi-
taxy, Seattle, Washington, 2003, J. Crystal Growth, Vol. 250; Proceedings of the Third Interna-
tional Workshop on Modeling in Crystal Growth, Stonybrook, New York, 2001, J. Crystal Growth,
Vol. 230.

Organizing Committee: Sixth International Workshop on Modeling in Crystal Growth, Lake
Geneva, Wisconsin, 2009; Third International Workshop on Modeling in Crystal Growth, Stony-
brook, 2000.

Consulting: Centre for Thermophysical Researches, Ltd. (2003–2004), Cellresin Technologies
(1999), DIGIRAD, Inc. (1996–1997), Creare, Inc. (1996), Process Analysts, Inc. (1990–1991).

Trustee, The Ray Thomas Edwards Foundation, 1997–Present.

Proposal reviewer: National Science Foundation.

Journal reviewer: J. Crystal Growth, AIChE J., Chem. Engng. Science, Int. J. Numer. Meth-
ods Fluids, J. Computational Physics, Int. J. Numer. Methods Engng., Physical Review Letters,
SIAM J. Appl. Math., Int. J. Thermal Sciences.

Member: American Association for Crystal Growth.

2



Refereed Articles, Letters, and Chapters

1. S. Middleman and A. Yeckel (1986) “A model of the effects of diffusion and convection on the rate
and uniformity of deposition in a CVD reactor,” J. Electrochem. Soc., 133, 1951–1956.

2. A. Yeckel and S. Middleman (1987) “Removal of a viscous film from a rigid plane surface by an
impinging liquid jet,” Chem. Eng. Comm., 50, 165–175.

3. A. Yeckel and S. Middleman (1987) “A model of growth rate nonuniformity in the simultaneous
deposition and doping of a polycrystalline silicon film by LPCVD,” J. Electrochem. Soc., 134,
1275–1281.

4. A. Yeckel and S. Middleman (1988) “The mathematical modeling of boron diffusion from boron
oxide glass film sources,” AIChE J., 34, 1455–1467.

5. A. Yeckel, S. Middleman, and A.K. Hochberg (1989) “The origin of nonuniform growth of LPCVD
films from silane gas mixtures,” J. Electrochem. Soc., 136, 2038–2051.

6. A. Yeckel and S. Middleman (1990) “Strategies for the control of deposition uniformity in low-
pressure CVD: The design of a novel wafer carrier,” J. Electrochem. Soc., 137, 207–212.

7. A. Yeckel, S. Middleman, and L.A. Klumb (1990) “The removal of thin films from rough surfaces
by an impinging liquid jet,” Chem. Eng. Comm., 96, 69–79.

8. A. Yeckel, L. Strong, and S. Middleman (1994) “Viscous film flow in the stagnation region of the
jet impinging on planar surface,” AIChE J., 40, 1611–1617.

9. A. Yeckel and L.E. Scriven (1992) “Multiparameter continuation methods for tracking desired flow
states,” Supercomputing ’92 Proceedings, 142–151.

10. A. Yeckel, A.G. Salinger, and J.J. Derby (1995) “Theoretical analysis and design considerations for
float-zone refinement of electronic grade silicon sheets,” J. Crystal Growth, 152, 51–64.

11. J.J. Derby, S. Kuppurao, Q. Xiao, A. Yeckel, and Y. Zhou (1995) “Large-scale numerical modeling
of bulk crystal growth from the melt and solution,” in: Science and Technology of Crystal Growth,
Eds. J. P. van der Eerden and O. S. L. Bruinsma, Kluwer Academic Publishers, Dordecht, The
Netherlands, pp. 111–122.

12. Q. Xiao, S. Kuppurao, A. Yeckel, and J.J. Derby (1996) “On the effects of ampoule tilting during
vertical Bridgman growth: Three-dimensional computations via a massively parallel, finite element
method,” J. Crystal Growth, 167, 292–304.

13. A. Yeckel, J.W. Smith and J.J. Derby (1997) “Parallel finite element calculation of flow in a three-
dimensional lid-driven cavity, using the CM-5 and T3D,” Int. J. Numer. Methods Fluids, 24,
1449–1461.

14. A. Yeckel and J.J. Derby (1997) “Numerical experiments in preconditioning with application to
incompressible flows in materials processing,” Parallel Computing, 23, 1379–1400.

15. A. Yeckel, Y. Zhou, M. Dennis, and J.J. Derby (1998) “Three-dimensional computations of solution
hydrodynamics during the growth of potassium dihydrogen phosphate II. Spin down.,” J. Crystal
Growth, 191, 206–224.

16. A. Yeckel (1998) “Tools for parameter studies in fluid dynamics,” Int. J. Numer. Meths. Fluids, 28,
1199–1216.

17. J.J. Derby, K. Edwards, Y.-I. Kwon, J.C. Rojo, B. Vartak, and A. Yeckel (1998) “Large-scale
numerical modeling of continuum phenomena in melt and solution crystal growth processes,” in:
Theoretical and Technological Aspects of Crystal Growth, Eds. R. Fornari and C. Paorici, Trans
Tech Publications Ltd, Zurich, Switzerland (Material Science Forum, Vol. 276–277, 1998) pp. 119–
134.

3



18. A. Yeckel and J.J. Derby (1999) “On setting a pressure datum when computing incompressible
flows,” Int. J. Numer. Meths. Fluids, 29, 19–34.

19. A. Yeckel, F.P. Doty, and J.J. Derby (1999) “Effect of steady crucible rotation on segregation
in high-pressure vertical Bridgman growth of cadmium zinc telluride,” J. Crystal Growth, 203,
87–102.

20. J.J. Derby, Y.-I. Kwon, J.C. Rojo, B. Vartak, and A. Yeckel (1999) “Finite element modeling
of three-dimensional fluid dynamics in crystal growth systems,” Int. J. Comput. Fluid Dyn., 12,
225–240.

21. A. Yeckel and J.J. Derby (2000) “Effect of accelerated crucible rotation on melt composition in
high-pressure vertical Bridgman growth of cadmium zinc telluride,” J. Crystal Growth, 209, 734–
750.

22. B. Vartak, Y.-I. Kwon, A. Yeckel, and J.J. Derby (2000) “An analysis of flow and mass transfer
during the solution growth of potassium titanyl phosphate,” J. Crystal Growth, 210, 704–718.

23. J.J. Derby, N. Ponde, V.F. de Almeida, and A. Yeckel (2000) “Modeling segregation and convection
during the growth of ternary alloys under terrestrial and microgravity conditions,” in: Solidification
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