A bibliography of free and moving boundary problems for Hele–Shaw and Stokes flow

K.A. Gillow S.D. Howison^�

Contents

1 Introduction 1

2 Books 1

3 Conference Proceedings 2

4 Articles on Hele{Shaw Free Surface Flows 3

5 Theses 29

6 Articles on Stokes Flow with Free Surfaces 30

1 Introduction

This bibliography contains references to books, articles, conference proceedings and theses that deal wholly or partly with free surface flows in Hele–Shaw cells, or in Stokes flow of a viscous liquid. It also lists a selection of papers in areas of application of these problems, whether theoretical (e.g. quadrature domains) or practical. Some papers on closely related problems are also listed; however, we have not included many papers on the Stefan problem, not least because there are so many to choose from; see [18] in the ‘books’ section for a 2500-item Stefan bibliography to 1985.

The postscript and dvi files of the bibliography are available for downloading from

http://www.maths.ox.ac.uk/¸howison/Hele-Shaw

The bibliography was prepared using L^ATEX and BIBTEX, and the relevant files, with instructions for use, can also be found at that address. We intend that the bibliography should be freely available for use. Although we can give no warranty as to its accuracy, we would be pleased to hear of any errors or omissions; they can be sent by mail or e-mail to howison@maths.ox.ac.uk , preferably using our templates which are also available from the same web address.

We are grateful for financial support from Cambridge University Press, via the European Journal of Applied Mathematics.

2 Books

[1] J. Bear. Dynamics of fluids in porous media. Elsevier (New York), 1972.

[2] J. Bear and Y. Bachmat. Introduction to modelling of transport phenomena in porous media. Kluwer Academic Publisher, Boston, 1990.

[3] H. Begehr and R.P. Gilbert. Transformations, transmutations, and kernel functions, 1,2. Longman Scientific & Technical, 1993.

[4] V.G. Cherednichenko. Inverse logarithmic potential problems. VSP BV, 1996.

[5] M. Chipot. Variational inequalities and flow in porous media. Springer–Verlag, 1984.

�OCIAM, Mathematical Institute, 24{29 St Giles’, Oxford OX1 3LB

[6] J. Crank. Free and moving boundary problems. OUP, 1984.

[7] C.W. Cryer. A bibliography of free boundary problems. Technical Summary Report No. 1793, Mathematical Research Center, Madison, Wisconsin, 1977.

[8] P.J. Davis. The Schwarz function and its applications, 17 of Carus Mathematical Monographs.

Math. Assoc. of America, 1974.

[9] C.M. Elliott and J.R. Ockendon. Weak and variational methods for moving boundary problems.

Pitman, London, 1982.

[10] V. Isakov. Inverse source problems. American Mathematical Society, 1990. [11] D.D. Joseph and Y.Y. Renardy. Fundamentals of two-fluid dynamics. part 1: Mathematical theory and applications. Springer–Verlag, 1993.

[12] P.Ya. Kochina (P.˚. Koqina). Gidrodinamika i teoriØ filbtracii. AkademiØ nauk

SSSR, 1991.

[13] W.E. Langlois. Slow viscous flow. Macmillan, 1964.

[14] M. Muskat. The flow of Homogeneous fluids through porous media. McGraw–Hill (New York), 1937. [15] P.Ya. Polubarinova-Kochina. Theory of groundwater movement. University Press, Princeton, 1962. [16] M. Sakai. Quadrature Domains. Springer Lecture Notes in Mathematics, 1982. [17] H.S. Shapiro. The Schwarz function and its generalization to higher dimensions. Wiley, 1992. [18] D.A. Tarzia. A bibliography on moving-free boundary problems for the heat-diffusion equation; the Stefan problem. University di Firenze Technical Report, 1988.

[19] A.N. Varchenko and P.I. Etingof. Why the boundary of a round drop becomes a curve of order four.

American Mathematical Society, 1992.

3 Conference Proceedings

[1] A. Bossavit, A. Damlamian, and M. Frémond, editors. Free Boundary Problems: Applications and Theory, 120,121 of Pitman Research Notes in Mathematics. Pitman Advanced Publishing Program, 1985.

[2] J.M. Chadam and H. Rasmussen, editors. Emerging Applications in Free Boundary Problems, 280 of Pitman Research Notes in Mathematics. Longman Scientific & Technical, 1993.

[3] J.M. Chadam and H. Rasmussen, editors. Free Boundary Problems in Fluid Flow with Applications, 282 of Pitman Research Notes in Mathematics. Longman Scientific & Technical, 1993.

[4] J.I. Díaz, editor. Nonlinear partial differential equations and free boundaries: Elliptic equations, 106 of Pitman Research Notes in Mathematics. Pitman Advanced Publishing Program, 1985.

[5] A. Fasano and M. Primicerio, editors. Free Boundary Problems: Theory and Applications, 78,79 of Pitman Research Notes in Mathematics. Pitman Advanced Publishing Program, 1983.

[6] K.H. Hoffman and J. Sprekels, editors. Free Boundary Problems: Theory and Applications, 185,186 of Pitman Research Notes in Mathematics. Longman Scientific & Technical, 1990.

[7] J.R. Ockendon and W.R. Hodgkins, editors. Moving BOundary Problems in Heat Flow and Diffusion.

Clarendon Press, Oxford, 1975.

[8] J.R. Ockendon and S.D. Howison, editors. Complex Analysis and Free Boundary Problems, 6.

European Journal of Applied Mathematics, 1995.

4 Articles on Hele{Shaw Free Surface Flows

[1] F. Abergel. Well-posedness for a Cauchy problem associated to time-dependent free boundaries with nonlocal leading terms. Communications in PDE, 21(9–10):1307–1319, 1996.

[2] D. Aharonov and H.S. Shapiro. Domains on which analytic functions satisfy quadrature identities.

Journal d’Analyse Mathematique, 30:39–73, 1976.

[3] J.M. Aitchison and S.D. Howison. Computation of Hele–Shaw flows with free boundaries. Journal of Computational Physics, 60(3):376–390, 1985.

[4] A.N. Alexandrou and V. Entov. On the steady-state advancement of fingers and bubbles in a Hele– Shaw cell filled by a non-Newtonian fluid. European Journal of Applied Mathematics, 8(1):73–87, 1997.

[5] N.D. Alikakos, P.W. Bates, and X.F. Chen. Convergence of the Cahn–Hilliard equation to the Hele–Shaw model. Archive for Rational Mechanics and Analysis, 128(2):165–205, 1994.

[6] A. Almeida, L. Faria, and R. Febra. Refined two-dimensional models for the analysis of free boundary flows between parallel plates. Computer Methods in Applied Mechanics and Engineering, 151(1–2 SISI):163–180, 1998.

[7] R. Almgren. Crystalline Saffman–Taylor fingers. SIAM Journal on Applied Mathematics, 55(6):1511–1535, 1995.

[8] R. Almgren. Singularity formation in Hele–Shaw bubbles. Physics of Fluids, 8(2):344–352, 1996.

[9] R. Almgren, A. Bertozzi, and M.P. Brenner. Stable and unstable singularities in the unforced Hele–Shaw cell. Physics of Fluids, 8(6):1356–1370, 1996.

[10] R. Almgren, W.S. Dai, and V. Hakim. Scaling behavior in anisotropic Hele–Shaw flow. Physical Review Letters, 71(21):3461–3464, 1993.

[11] H.W. Alt and C.J. Van Duijn. A stationary flow of fresh and salt groundwater in a coastal aquifer.

Nonlinear Analysis, Methods and Applications, 14(8):625–656, 1990.

[12] M.C. Altan, S. Subbiah, S.I. Guceri, and R.B. Pipes. Numerical prediction of 3-dimensional fiber orientation in Hele–Shaw flows. Polymer Engineering and Science, 30(14):848–859, 1990.

[13] S. Aniss, J.P. Brancher, and M. Souhar. Thermal-convection in a magnetic fluid in an annular Hele–Shaw cell. Journal of Magnetism and Magnetic Materials, 122(1–3):319–322, 1993.

[14] S. Aniss, J.P. Brancher, and M. Souhar. Thermoconvective instability of magnetic fluid in Hele– Shaw cell. Comptes Rendus de l’Académie des Sciences Série Ii Fascicule B, 321(4):133–138, 1995.

[15] S. Aniss, M. Souhar, and J.P. Brancher. Asymptotic study and weakly nonlinear analysis at the onset of Rayleigh–Benard convection in Hele–Shaw cell. Physics of Fluids, 7(5):926–934, 1995.

[16] A. Aouidef, C. Normand, and J.E. Wesfreid. Coriolis instability of pulsed flow. Physics of Fluids, 7(9):2230–2242, 1995.

[17] A. Arnéodo, F. Argoul, Y. Couder, and M. Rabaud. Anisotropic Laplacian growths — from diffusion-limited aggregates to dendritic fractals. Physical Review Letters, 66(18):2332–2335, 1991.

[18] A. Arnéodo, Y. Couder, G. Grasseau, V. Hakim, and M. Rabaud. Uncovering the analytical Saffman–Taylor finger in unstable viscous fingering and diffusion-limited aggregation. Physical Review Letters, 63(9):984–987, 1989.

[19] A. Arnéodo, J. Elezgaray, M. Tabard, and F. Tallet. Statistical-analysis of off-lattice diffusionlimited aggregates in channel and sector geometries. Physical Review E, 53(6B):6200–6223, 1996.

[20] D.G. Aronson, O. Gil, and J.L. Vazquez. Limit behaviour of focusing solutions to nonlinear diffusions. Communications in Partial Differential Equations, 23(1–2):307–332, 1998.

[21] D. Auerbach and G. Strobel. Fingering patterns and their fractal dimensions. Chaos, Solitons and Fractals, 5(10):1765, 1995.

[22] G. Baker, M. Siegel, and S. Tanveer. A well-posed numerical method to track isolated conformalmap singularities in Hele–Shaw flow. Journal of Computational Physics, 120(2):348–364, 1995.

[23] F.H. Bark and O. Sundstrom. A note on rotating Hele–Shaw cells. Journal of Fluid Mechanics, 111:271–281, 1981.

[24] S. Basu, K.S. Gandhi, and R. Kumar. Flow of liquid/liquid dispersions in a Hele–Shaw cell.

Journal of Chemical Engineering of Japan, 30(5):852–866, 1997.

[25] S. Basu, R. Kumar, and K.S. Gandhi. Detachment of a coalesced-phase blob from a circular obstacle in a Hele–Shaw cell. Chemical Engineering Science, 52(16):2849–2855, 1997.

[26] M.T. Batchelor and B.I. Henry. Pattern formation in an etched radial Hele–Shaw cell. Fractals—An Interdisciplinary Journal on the Complex Geometry of Nature, 4(2):149–159, 1996.

[27] D. Bathaiah and C.U. Rani. On MHD unsteady Hele–Shaw flow of viscoelastic fluid. Current Science, 50(8):349–353, 1981.

[28] D.J. Battey and M. Gupta. A parametric study of sink marks in injection-molded plastic parts using the finite element method. International Polymer Processing, 12(3):288–299, 1997.

[29] H.H. Bau. Kelvin–Helmholtz instability for parallel flow in porous media: A linear theory. Physics of Fluids, 25(10):1719–1722, 1982.

[30] G. Bayada, M. Boukrouche, and T. EL–Alaoui. Generalized Hele–Shaw type problems and the transient lubrication problem. Zeitschrift für Analysis und ihre Anwendungen, 14(1):59–87, 1995.

[31] M.A. Bedia and M. Ben Amar. Faceting in directional solidification. Physical Review A, 43(10):5702–5705, 1991.

[32] H. Begehr and R.P. Gilbert. Hele–Shaw type flows in Rn . Nonlinear Analysis—Theory Methods and Applications, 10(1):65–85, 1986.

[33] H. Begehr and R.P. Gilbert. Non-Newtonian Hele–Shaw flows in n ˘ 2 dimensions. Nonlinear Analysis—Theory Methods and Applications, 11(1):17–47, 1987.

[34] M. Ben Amar. Anisotropic radial growth. Europhysics Letters, 16(4):367–372, 1991. [35] M. Ben Amar. Exact self-similar shapes in viscous fingering. Physical Review A, 43(10):5724–5727, 1991.

[36] M. Ben Amar. Viscous fingering in a wedge. Physical Review A, 44(6):3673–3685, 1991. [37] M. Ben Amar. Plumes in Hele–Shaw cells. Physics of Fluids A, 4(12):2641–2650, 1992. [38] M. Ben Amar. Compact or fractal patterns in diffusion limited growth. Journal de Physique I, 3(2):353–363, 1993.

[39] M. Ben Amar. Viscous fingering — a singularity in Laplacian growth-models. Physical Review E, 51(5A):R3819–R3822, 1995.

[40] M. Ben Amar and E. Brener. Parity-broken dendrites. Physical Review Letters, 75(3):561–564, 1995.

[41] M. Ben Amar and E. Brener. Laplacian and diffusional growth — a unified theoretical description for symmetrical and parity-broken patterns. Physica D, 98(1):128–138, 1996.

[42] M. Ben Amar, R. Combescot, and Y. Couder. Viscous fingering with adverse anisotropy — a new Saffman–Taylor finger. Physical Review Letters, 70(20):3047–3050, 1993.

[43] M. Ben Amar, V. Hakim, M. Mashaal, and Y. Couder. Self-dilating viscous fingers in wedge-shaped Hele–Shaw cells. Physics of Fluids A, 3(7):1687–1690, 1991.

[44] M. Ben Amar, V. Hakim, M. Mashaal, and Y. Couder. Self-dilating viscous fingers in wedge-shaped Hele–Shaw cells. Physics of Fluids A, 3(9):2039–2046, 1991.

[45] D. Bensimon. Stability of viscous fingering. Physical Review A, 33(2):1302–1308, 1986.

[46] D. Bensimon, L.P. Kadanoff, S.D. Liang, B.I. Shraiman, and C. Tang. Viscous flows in 2 dimensions. Reviews of Modern Physics, 58(4):977–999, 1986.

[47] A.L. Bertozzi, M.P. Brenner, T.F. Dupont, and L.P. Kadanoff. Singularities and similarities in interface flows. In L. Sirovich, editor, Trends and Perspectives in Applied Mathematics, pages 155–208. Springer, 1994.

[48] A.L. Bertozzi and M. Pugh. The lubrication approximation for thin viscous films — regularity and long-time behavior of weak solutions. Communications on Pure and Applied Mathematics, 49(2):85–123, 1996.

[49] C. Bizon, A.A. Predtechensky, J. Werne, K. Julien, W.D. McCormick, J.B. Swift, and H.L. Swinney. Dynamics and scaling in quasi-two-dimensional turbulent convection. Physica A, 239(1– 3):204–210, 1997.

[50] C. Bizon, J. Werne, A.A. Predtechensky, K. Julien, W.D. McCormick, J.B. Swift, and H.L. Swinney. Plume dynamics in quasi-2d turbulent convection. Chaos, 7(1):107–124, 1997.

[51] D. Bonn, H. Kellay, M. Ben Amar, and J. Meunier. Viscous finger widening with surfactants and polymers. Physical Review Letters, 75(11):2132–2135, 1995.

[52] D. Bonn and J. Meunier. Viscoelastic free-boundary problems: non-Newtonian viscosity vs normal stress effects. Physical Review Letters, 79(14):2662–2665, 1997.

[53] W. Boos and A. Thess. Thermocapillary flow in a Hele–Shaw cell. Journal of Fluid Mechanics, 352:305–330, 1997.

[54] L. Boukrim and J. Mossino. Isoperimetric inequalities for a multidimensional Muskat problem. In Free Boundary Problems: Theory and Applications International Colloquium, 1993.

[55] M. Boukrouche. The quasiconformal mapping methods to solve a free boundary problem for generalized Hele–Shaw flows. Complex Variables, 28:227–242, 1996.

[56] Y. Brechet and J.S. Kirkaldy. Parabolic periodic-solutions of precipitation-modified ternary diffusion equations. Canadian Journal of Physics, 70(4):193–198, 1992.

[57] E. Brener. Nonaxisymmetric patterns in the Saffman–Taylor problem and in 3-dimensional directional solidification at low velocity. Physical Review E, 48(6):4437–4443, 1993.

[58] E. Brener, H. Levine, and Y.H. Tu. Mean-field theory for diffusion-limited aggregation in low dimensions. Physical Review Letters, 66(15):1978–1981, 1991.

[59] E. Brener, H. Levine, and Y.H. Tu. Nonsymmetric Saffman–Taylor fingers. Physics of Fluids A, 3(4):529–534, 1991.

[60] E. Brener, M. Rabaud, and H. Thome. Effect of gravity on stable Saffman–Taylor fingers. Physical Review E, 48(2):1066–1072, 1993.

[61] J. Bruining, C.J. Van Duijn, and R.J. Schotting. Simulation of coning in bottom water-driven reservoirs. Transport in porous media, 6:35–69, 1991.

[62] J.D. Buckmaster. Some remarks on Hele–Shaw flow and viscous tails. Journal of Fluid Mechanics, 41:523–530, 1970.

[63] G. Bugliarello and G.M. Yanizeski. Some phenomenological characteristics of the laminar-flow of neutrally buoyant particles in Hele–Shaw. Biorheology, 18(3–6):331–346, 1981.

[64] D. Burgess and M.R. Foster. Analysis of the boundary conditions for a Hele–Shaw bubble. Physics of Fluids A, 2(7):1105–1117, 1990.

[65] D. Burgess and F. Hayot. Saffman–Taylor–type instability in a lattice gas. Physical Review A, 40(9):5187–5192, 1989.

[66] D. Burgess and S. Tanveer. Infinite stream of Hele–Shaw bubbles. Physics of Fluids A, 3(3):367– 379, 1991.

[67] D.N. Burghes and R.C. Hewson-Browne. Time-dependent motions of the cavity formed when a uniform corpuscular flux is incident on the magnetic field on n line currents. Journal of Plasma Physics, 2(2):189–195, 1968.

[68] S.B.K. Burns and S.G. Advani. An experimental investigation of initial oscillations in a radial Hele–Shaw cell. Experiments in Fluids, 21(3):187–200, 1996.

[69] J.W.M. Bush. The anomalous wake accompanying bubbles rising in a thin gap: a mechanically forced Marangoni flow. Journal of Fluid Mechanics, 352:283–303, 1997.

[70] R.M. Butler and Q. Jiang. Effect of gravity on movement of water-oil interface for bottomwater driving upwards to a horizontal well. Journal of Canadian Petroleum Technology, 35(7):47–56, 1996.

[71] R.M. Butler and V. Kanakia. Recovery of heavy and conventional oils from pressure-depleted reservoirs using horizontal wells. Journal of Canadian Petroleum Technology, 33(10):27–33, 1994.

[72] G. Caginalp. Stefan and Hele–Shaw type models as asymptotic limits of the phase-field equations.

Physical Review A, 39(11):5887–5896, 1989.

[73] G. Caginalp. The dynamics of a conserved phase field system — Stefan-like, Hele–Shaw, and Cahn–Hilliard models as asymptotic limits. IMA Journal of Applied Mathematics, 44(1):77–94, 1990.

[74] S.S.S. Cardoso and A.W. Woods. The formation of drops through viscous instability. Journal of Fluid Mechanics, 289:351–378, 1995.

[75] L. Carrillo, F.X. Magdaleno, J. Casademunt, and J. Ortin. Experiments in a rotating Hele–Shaw cell. Physical Review E, 54(6):6260–6267, 1996.

[76] L. Carrillo, F.X. Magdaleno, J. Casademunt, and J. Ortín. Experiments in a rotating Hele–Shaw cell. Physical Review E, 54:6260–6267, 1996.

[77] J. Casademunt and D. Jasnow. Defect dynamics in viscous fingering. Physical Review Letters, 67(26):3677–3680, 1991.

[78] J. Casademunt and D. Jasnow. Defect dynamics in viscous fingering. Physical Review Letters, 67:3677–3681, 1991.

[79] J. Casademunt and D. Jasnow. Finger competition and viscosity contrast in viscous fingering — a topological approach. Physica D, 79(2–4):387–408, 1994.

[80] J. Casademunt and D. Jasnow. Finger competition and viscosity contrast in viscous fingering. a topological approach. Physica D, 79:387–408, 1994.

[81] J. Casademunt, D. Jasnow, and A. Hernandez-Machado. Interface equation and viscosity contrast in Hele–Shaw flow. International Journal of Modern Physics B, 6(10):1647–1656, 1992.

[82] J. Casademunt, D. Jasnow, and A. Hernández-Machado. Interface equation and viscosity contrast in Hele–Shaw flow. International Journal of Modern Physics B, 6:1647–1656, 1992.

[83] J.M. Castro. Applications of flow simulation in reactive processing for cases in which the filling stage can be decoupled from heat-transfer and chemical reaction. Polymer Engineering and Science, 32(11):715–723, 1992.

[84] H.D. Ceniceros and T.Y. Hou. Convergence of a non-stiff boundary integral method for interfacial flows with surface tension. Mathematics of Computation, 67(221):137–182, 1998.

[85] I. Chadam, A. Peirce, and P. Ortoleva. Stability of reactive flows in porous media — coupled porosity and viscosity changes. SIAM Journal on Applied Mathematics, 51(3):684–692, 1991.

[86] C. Chakrabarty and R.G. Bentsen. The onset of instability during immiscible displacements in cylindrical models. Journal of Canadian Petroleum Technology, 31(10):27–34, 1992.

[87] C.K. Chan and N.Y. Liang. Observations of surfactant driven instability in a Hele–Shaw cell.

Physical Review Letters, 79(22):4381–4384, 1997.

[88] B.S. Chen and W.H. Liu. Numerical simulation of the post-filling stage in injection-molding with a 2-phase model. Polymer Engineering and Science, 34(10):835–846, 1994.

[89] J.D. Chen. Radial viscous fingering patterns in Hele–Shaw cells. Experiments in Fluids, 5(6):363– 371, 1987.

[90] J.D. Chen. Growth of radial viscous fingers in a Hele–Shaw cell. Journal of Fluid Mechanics, 201:223–242, 1989.

[91] X.F. Chen. The Hele–Shaw problem and area-preserving curve-shortening motions. Archive for Rational Mechanics and Analysis, 123(2):117–151, 1993.

[92] H.H. Chiang, C.A. Hieber, and K.K. Wang. A unified simulation of the filling and postfilling stages in injection-molding. 1: Formulation. Polymer Engineering and Science, 31(2):116–124, 1991.

[93] H.H. Chiang, K. Himasekhar, N. Santhanam, and K.K. Wang. Integrated simulation of fluid flow and heat transfer in injection molding for the prediction of shrinkage and warpage. Journal of Engineering Materials and Technology-Transactions Of the ASME, 115(1):37–47, 1993.

[94] J.Y. Chiou, P.Y. Wu, C.C. Tsai, and T.J. Liu. An integrated analysis for a coextrusion process.

Polymer Engineering and Science, 38(1):49–59, 1998.

[95] S.T. Chung and T.H. Kwon. Numerical simulation of fiber orientation in injection molding of short-fiber-reinforced thermoplastics. Polymer Engineering and Science, 35(7):604–618, 1995.

[96] S.T. Chung and T.H. Kwon. Coupled analysis of injection molding filling and fiber orientation, including in-plane velocity gradient effect. Polymer Composites, 17(6):859–872, 1996.

[97] P. Cizek and V. Janovsky. Hele–Shaw flow model of the injection by a point-source. Proceedings of the Royal Society of Edinburgh Section A, 91(P1–2):147–159, 1981.

[98] P.E. Cladis, J.T. Gleeson, and P.L. Finn. Experimental results on the analogy between Saffman– Taylor fingers and the cellular pattern in directional solidification of an alloy. Physical Review A, 44(10):R6173–R6176, 1991.

[99] D.E. Collett, R.C. Hewson-Browne, and D.W. Windle. A complex variable approach to electrochemical machining problems. Journal of Engineering Mathematics, 4:29–37, 1970.

[100] R. Combescot. Saffman–Taylor fingers in the sector geometry. Physical Review A, 45(2):873–884, 1992.

[101] R. Combescot. Saffman–Taylor fingers with adverse anisotropic surface tension. Physical Review E, 49(5A):4172–4178, 1994.

[102] R. Combescot and M. Ben Amar. Selection of Saffman–Taylor fingers in the sector geometry.

Physical Review Letters, 67(4):453–456, 1991.

[103] R. Combescot and T. Dombre. Selection in the Saffman–Taylor bubble and asymmetrical finger problem. Physical Review A, 38(5):2573–2581, 1988.

[104] R. Combescot and T. Dombre. Selection in the anomalous Saffman–Taylor fingers induced by a bubble. Physical Review A, 39(7):3525–3535, 1989.

[105] R. Combescot, T. Dombre, V. Hakim, Y. Pomeau, and A. Pumir. Shape selection of Saffman– Taylor fingers. Physical Review Letters, 56(19):2036–2039, 1986.

[106] R. Combescot, V. Hakim, T. Dombre, Y. Pomeau, and A. Pumir. Analytic theory of the Saffman– Taylor fingers. Physical Review A, 37(4):1270–1283, 1988.

[107] A. Connes, T. Damour, and P. Fayet. Aspherical gravitational monopoles. Nuclear Physics B, 490(1–2):391–431, 1997.

[108] P. Constantin, T.F. Dupont, R.E. Goldstein, L.P. Kadanoff, M.J. Shelley, and S.M. Zhou. Droplet breakup in a model of the Hele–Shaw cell. Physical Review E, 47(6):4169–4181, 1993.

[109] P. Constantin and L. Kadanoff. Singularities in complex interfaces. Philosophical Transactions of the Royal Society of London Series A, 333:379–389, 1990.

[110] P. Constantin and L. Kadanoff. Dynamics of a complex interface. Physica D, 47(3):450–460, 1991.

[111] P. Constantin and M. Pugh. Global solutions for small data to the Hele–Shaw problem. Nonlinearity, 6(3):393–415, 1993.

[112] C.A. Cooper, R.J. Glass, and S.W. Tyler. Experimental investigation of the stability boundary for double-diffusive finger convection in a Hele–Shaw cell. Water Resources Research, 33(4):517–526, 1997.

[113] E. Corvera. Linear solvability condition in the Saffman–Taylor problem. Physical Review E, 48(2):964–968, 1993.

[114] E. Corvera, H. Guo, and D. Jasnow. Hele–Shaw flow with anisotropic surface tension. In A. Zepeda, editor, CAM-94 Physics Meeting, AIP Conference Proceedings, pages 715–721, New York, 1995. AIP Press.

[115] E. Corvera, H. Guo, and D. Jasnow. Saffman–Taylor fingers with anisotropic surface tension.

Physica A, 220(1–2):48–59, 1995.

[116] E. Corvera, H. Guo, and D. Jasnow. Steady states for viscous fingers with anisotropic surface tension. Physical Review E, 52(4B):4063–4067, 1995.

[117] G. Coskuner and R.G. Bentsen. Prediction of instability for miscible displacements in a Hele–Shaw cell. Revue de l’Institut Français du Petrole, 42(2):151–162, 1987.

[118] G. Coskuner and R.G. Bentsen. A Hele–Shaw cell study of a new approach to instability theory in porous media. Journal of Canadian Petroleum Technology, 27(1):87–95, 1988.

[119] Y. Couder, O. Cardoso, D. Dupuy, P. Tavernier, and W. Thom. Dendritic growth in the Saffman– Taylor experiment. Europhysics Letters, 2(6):437–443, 1986.

[120] Y. Couder, N. Gerard, and M. Rabaud. Narrow fingers in the Saffman–Taylor instability. Physical Review A, 34(6):5175–5178, 1986.

[121] W.S. Dai, L.P. Kadanoff, and S.M. Zhou. Interface dynamics and the motion of complex singularities. Physical Review A, 43(12):6672–6682, 1991.

[122] W.S. Dai and M.J. Shelley. A numerical study of the effect of surface tension and noise on an expanding Hele–Shaw bubble. Physics of Fluids A, 5(9):2131–2146, 1993.

[123] I.I. Danilyuk. On the Stefan problem. Russian Mathematical Surveys, 40:157–223, 1985.

[124] H. Darcy. Les fontaines publiques de la ville de Dijon. Paris, 1856.

[125] S.K. Das and R.M. Butler. Effect of asphaltene deposition on the vapex process — a preliminary investigation using a Hele–Shaw cell. Journal of Canadian Petroleum Technology, 33(6):39–45, 1994.

[126] S.K. Das and R.M. Butler. Effect of asphaltene deposition on the vapex process — a preliminary investigation using Hele–Shaw cell — reply. Journal of Canadian Petroleum Technology, 34(7):19, 1995.

[127] S.K. Das and R.M. Butler. Diffusion coefficients of propane and butane in peace river bitumen.

Canadian Journal of Chemical Engineering, 74(6):985–992, 1996.

[128] A. Datzeff. Sur le problème linéaire de Stefan. Mémorial des Sciences Physiques N., 69, 1970.

[129] M.R. Davidson. An integral equation for immiscible fluid displacement in a two-dimensional porous medium or Hele–Shaw cell. Journal of the Australian Mathematical Society Series B, 26:14–30, 1984.

[130] M.R. Davidson. Numerical calculation of unstable immiscible fluid displacement in a twodimensional porous medium or Hele–Shaw cell. Journal of the Australian Mathematical Society Series B, 26:452–469, 1985.

[131] E.S. Davies, T.A. Carpenter, L.D. Hall, and C. Hall. NMR imaging of fractal fingering in Hele– Shaw cells. AIChE Journal, 39(3):510–512, 1993.

[132] S.P. Dawson and M. Mineev–Weinstein. Long-time behavior of the n-finger solution of the Laplacian growth equation. Physica D, 73(4):373–387, 1994.

[133] S.P. Dawson and M. Mineev–Weinstein. Dynamics of closed interfaces in two-dimensional Laplacian growth. Physical Review E, 57(3B):3063–3072, 1998.

[134] P.G. Degennes. Imperfect Hele–Shaw cells. Journal de Physique, 47(9):1541–1546, 1986.

[135] A.J. Degregoria and L.W. Schwartz. Finger breakup in Hele–Shaw cells. Physics of Fluids, 28(8):2313–2314, 1985.

[136] A.J. Degregoria and L.W. Schwartz. A boundary-integral method for 2-phase displacement in Hele–Shaw cells. Journal of Fluid Mechanics, 164:383–400, 1986.

[137] A.J. Degregoria and L.W. Schwartz. Saffman–Taylor finger width at low interfacial tension. Physical Review Letters, 58(17):1742–1744, 1987.

[138] C.D. Demaria, J.W. Lewellen, and A.J. Dahm. Fingering of the solid-liquid He-4 interface in 2-dimensions. Journal of Low Temperature Physics, 89(1–2):385–390, 1992.

[139] E. Dibenedetto and A. Friedman. The ill-posed Hele–Shaw model and the Stefan problem for supercooled water. Transactions of the American Mathematical Society, 282(1):183–204, 1984.

[140] M.W. Difrancesco and J.V. Maher. Hele–Shaw scaling properties of low-contrast Saffman–Taylor flows. Physical Review A, 40(1):295–304, 1989.

[141] M.W. Difrancesco and J.V. Maher. Noisy and regular features in Saffman–Taylor patterns. Physical Review A, 39(9):4709–4717, 1989.

[142] T. Dombre and V. Hakim. Saffman–Taylor fingers and directional solidification at low velocity.

Physical Review A-General Physics, 36(6):2811–2817, 1987.

[143] T. Dombre, V. Hakim, and Y. Pomeau. Finger widths selection in the Saffman–Taylor instability.

Comptes Rendus de l’Académie des Sciences Série Ii, 302(13):803, 1986.

[144] T. Dombre, A. Pumir, and E.D. Siggia. On the interface dynamics for convection in porous media.

Physica D, 57:311–329, 1992.

[145] G.M. Dores, M.E. Miller, and S.L. Thorpe. Platelet-adhesion at low shear rate — study of a normal population. Thrombosis Research, 69(2):173–184, 1993.

[146] A.T. Dorsey and O. Martin. Saffman–Taylor fingers with anisotropic surface-tension. Physical Review A, 35(9):3989–3993, 1987.

[147] H. Dridi. Navier–Stokes equations in flattened cylinders — justification of the Hele–Shaw analogy.

Comptes Rendus des Séances de l’Académie des Sciences Série I, 293(5):313–315, 1981.

[148] J. Duchon and R. Robert. Interface evolution by capillarity and volume diffusion. 1: Existence locally in time. Annales de l’Institut Henri Poincaré-Analyse Non-Linéaire, 1(5):361–378, 1984.

[149] J. Duchon and R. Robert. Estimates of integral operators of Cauchy type in Ovsiannikov scales and application. Annales de l’Institut Fourier, 36(1):83–95, 1986.

[150] T.F. Dupont, R.E. Goldstein, L.P. Kadanoff, and S.M. Zhou. Finite-time singularity formation in Hele–Shaw systems. Physical Review E, 47(6):4182–4196, 1993.

[151] J.F. Duprat, M. Fermigier, F. Goulaouic, and P. Jenffer. 2-phase flow in an imperfect Hele–Shaw cell — influence of wettability defects on interface dynamics. Comptes Rendus de l’Académie des Sciences Série Ii, 314(9):879–882, 1992.

[152] J. Elezgaray, P. Petit, and B. Bonnier. Detecting complex singularities of a Hele–Shaw flow.

Europhysics Letters, 37(4):263–268, 1997.

[153] C.M. Elliott and V. Janovsky. A variational inequality approach to Hele–Shaw flow with a moving boundary. Proceedings of the Royal Society of Edinburgh Section A, 88(P1–2):93–107, 1981.

[154] C.M. Elliott and V. Janovsky. An error estimate for a finite-element approximation of an elliptic variational inequality formulation of a Hele–Shaw moving boundary problem. IMA Journal of Numerical Analysis, 3(1):1–9, 1983.

[155] M.F. Elsayed. Electrohydrodynamic instability of two superposed viscous streaming fluids through porous media. Canadian Journal of Physics, 75(7):499–508, 1997.

[156] V.M. Entov and P.I. Etingof. Bubble contraction in Hele–Shaw cells. Quarterly Journal of Mechanics and Applied Mathematics, 44(4):507–535, 1991.

[157] V.M. Entov and P.I. Etingof. Viscous flows with time-dependent free boundaries in a non-planar Hele–Shaw cell. European Journal of Applied Mathematics, 8(1):23–35, 1997.

[158] V.M. Entov, P.L. Etingov, and D.Ya. Kleinbock. Hele–Shaw flows with a free boundary produced by multipoles. European Journal of Applied Mathematics, 4:97–120, 1993.

[159] V.M. Entov, P.L. Etingov, and D.Ya. Kleinbock. On nonlinear interface dynamics in Hele–Shaw flows. European Journal of Applied Mathematics, 6(5):399–420, 1996.

[160] J. Escher and G. Simonett. Maximal regularity for a free boundary problem. Nonlinear Differential Equations ana Applications, 2:463–510, 1995.

[161] J. Escher and G. Simonett. Analyticity of the interface in a free boundary problem. Mathematische Annalen, 305:439–459, 1996.

[162] J. Escher and G. Simonett. Classical solutions for Hele–Shaw models with surface tension. Advances in Differential Equations, 2(4):619–642, 1997.

[163] J. Escher and G. Simonett. Classical solutions for the quasistationary Stefan problem with surface tension. Proc. Differential Equations, Asymptotic Analysis, and Mathematical physics, Mathematical Research, 100:98–104, 1997.

[164] J. Escher and G. Simonett. Classical solutions of multidimensional Hele–Shaw models. SIAM Journal on Mathematical Analysis, 28(5):1028–1047, 1997.

[165] J. Escher and G. Simonett. A center manifold analysis for the Mullins–Sekerka model. Journal of Differential Equations, 143:267–292, 1998.

[166] P.I. Etingof. Inverse problems of potential theory and flows in porous media with time-dependent free boundaries. Computers Mathematical Applications, 22(4/5):93–99, 1991.

[167] S.D. Fitzgerald and A.W. Woods. The instability of a vaporization front in hot porous rock.

Nature, 367:450–453, 1994.

[168] C. Flament, J.C. Bacri, A. Cebers, F. Elias, and R. Perzynski. Parallel stripes of ferrofluid as a macroscopic bidimensional smectic. Europhysics Letters, 34(3):225–230, 1996.

[169] E.G. Flekkoy, U. Oxaal, J. Feder, and T. Jossang. Hydrodynamic dispersion at stagnation points — simulations and experiments. Physical Review E, 52(5A):4952–4962, 1995.

[170] E.G. Flekkoy, T. Rage, U. Oxaal, and J. Feder. Hydrodynamic irreversibility in creeping flow.

Physical Review Letters, 77(20):4170–4173, 1996.

[171] V. Frette, J. Feder, T. Jossang, P. Meakin, and K.J. Maloy. Fast, immiscible fluid-fluid displacement in 3-dimensional porous media at finite viscosity contrast. Physical Review E, 50(4):2881– 2890, 1994.

[172] H. Frick and U. Muller. Oscillatory Hele–Shaw convection. Journal of Fluid Mechanics, 126:521– 532, 1983.

[173] B. Friedrichs and S.I. Guceri. A novel hybrid numerical technique to model 3-d fountain flow in injection-molding processes. Journal of Non-Newtonian Fluid Mechanics, 49(2–3):141–173, 1993.

[174] B. Friedrichs, M. Horie, and Y. Yamaguchi. Simulation and analysis of birefringence in magnetooptical discs: Formulation. Journal of Materials Processing and Manufacturing Science, 5(2):95– 113, 1996.

[175] L.A. Galin. Unsteady filtration with a free surface. Dokl. Akad. Nauk. S.S.S.R., 47:246–249, 1945.

[176] L.A. Galin. On unsteady filtration under constant pressure on the boundary. PMM Journal of Applied Mathematics and Mechanics, 15(1), 1951.

[177] L.A. Galin. Some problems of unsteady motion of ground water. PMM Journal of Applied Mathematics and Mechanics, 15(6), 1951.

[178] L.A. Galin. The nonlinear problem of unsteady filtration of heavy fluid with a free surface. PMM Journal of Applied Mathematics and Mechanics, 39(6):1017–1022, 1975.

[179] L.A. Galin (L.A. Galin). Nekotorye zadaqi neustanovivxegosØ dbißeniØ Gruntovyh

bod. Institut Mehaniki Akademii Nauk So¸za SSR PrikladnaØ Matematika I Mehanika, 15:664–678, 1954.

[180] D.M. Gao, K.T. Nguyen, J.F. Hetu, D. Laroche, and A. Garciarejon. Modeling of industrial polymer processes: injection molding and blow molding. Advanced Performance Materials, 5(1– 2):43–64, 1998.

[181] M.A. Garcia, C.W. Macosko, S. Subbiah, and S.I. Guceri. Modeling of reactive filling in complex cavities. International Polymer Processing, 6(1):73–82, 1991.

[182] J.M. Garciaruiz, A. Checa, and P. Rivas. On the origin of ammonite sutures. Paleobiology, 16(3):349–354, 1990.

[183] A. Garcimartin, H.L. Mancini, and C. Perezgarcia. 2d dynamics of a drop falling in a miscible fluid. Europhysics Letters, 19(3):171–176, 1992.

[184] J.C. Geminard and P. Pelce. Statistical approach for radial fingering in a Hele–Shaw cell. Journal de Physique Ii, 2(11):1931–1940, 1992.

[185] R.P. Gilbert and W. Guo-Chun. Free boundary problems occuring in planar fluid dynamics.

Nonlinear Analysis—Theory Methods and Applications, 13(3):285–303, 1989.

[186] R.P. Gilbert and P. Shi. Anisotropic Hele–Shaw flows. Mathematical Methods in the Applied Sciences, 11(4):417–429, 1989.

[187] R.P. Gilbert and P. Shi. Harmonic representation of the Hele–Shaw free boundaries. Complex Variables, 11:21–24, 1989.

[188] R.P. Gilbert and P. Shi. Nonisothermal, non-Newtonian Hele–Shaw flows. 2: Asymptotics and existence of weak solutions. Nonlinear Analysis—Theory Methods and Applications, 27(5):539– 559, 1996.

[189] R.P. Gilbert and Z. Xu. Several Hele-Shaw flows associated with injection molding. Pitman Research Notes, Mathematics Series, 305:26–37, 1994.

[190] J.T. Gleeson, P. Palffymuhoray, and W. Van Saarloos. Propagation of excitations induced by shear flow in nematic liquid crystals. Physical Review A, 44(4):2588–2595, 1991.

[191] R.E. Goldstein, D.J. Muraki, and D.M. Petrich. Interface proliferation and the growth of labyrinths in a reaction-diffusion system. Physical Review E, 53(4B):3933–3957, 1996.

[192] R.E. Goldstein, A.I. Pesci, and M.J. Shelley. Topology transitions and singularities in viscous flows. Physical Review Letters, 70(20):3043–3046, 1993.

[193] R.E. Goldstein, A.I. Pesci, and M.J. Shelley. Attracting manifold for a viscous topology transition.

Physical Review Letters, 75(20):3665–3668, 1995.

[194] P. Gondret and M. Rabaud. Shear instability of two-fluid parallel flow in a Hele–Shaw cell. Physics of Fluids, 9(11):3267–3274, 1997.

[195] P. Gondret, N. Rakotomalala, M. Rabaud, D. Salin, and P. Watzky. Viscous parallel flows in finite aspect ratio Hele–Shaw cell: analytical and numerical results. Physics of Fluids, 9(6):1841–1843, 1997.

[196] V.A. Gorodtsov and V.M. Entov. Instability of the displacement fronts of non-Newtonian fluids in a Hele–Shaw cell. PMM Journal of Applied Mathematics and Mechanics, 61(1):111–126, 1997.

[197] M.D. Graham, U. Muller, and P.H. Steen. Time-periodic thermal-convection in Hele–Shaw slots — the diagonal oscillation. Physics of Fluids A, 4(11):2382–2393, 1992.

[198] D.G. Grier and D. Mueth. Dissipation, geometry, and the stability of the dense radial morphology.

Physical Review E, 48(5):3841–3848, 1993.

[199] C. Gunther. The identification of solution bifurcations in natural convection in a narrow Hele–Shaw cell heated from below. Zeitschrift für Angewandte Mathematik und Mechanik, 62(4):T207–T209, 1982.

[200] C. Gunther. Oscillatory natural convection in narrow Hele–Shaw cells. Zeitschrift für Angewandte Mathematik und Mechanik, 66(4):T212–T213, 1986.

[201] H. Guo and D.C. Hong. Random-walk simulation of the solvability theory for the Saffman–Taylor problem. Physical Review A, 41(6):2995–2998, 1990.

[202] H. Guo, D.C. Hong, and D.A. Kurtze. Dynamics in pattern-forming systems. Physical Review A, 46(4):1867–1874, 1992.

[203] H. Guo, D.C. Hong, and D.A. Kurtze. Surface-tension-driven nonlinear instability in viscous fingers. Physical Review Letters, 69(10):1520–1523, 1992.

[204] H. Guo, D.C. Hong, and D.A. Kurtze. Dynamics of viscous fingers and threshold instability.

Physical Review E, 51(5A):4469–4478, 1995.

[205] P.C. Gupta and R.G. Sharma. Mhd unsteady Hele–Shaw flow of viscoelastic fluid. Current Science, 51(19):922–924, 1982.

[206] S.K. Gupte and S.G. Advani. Flow near the permeable boundary of an aligned fiber preform: an experimental investigation using laser doppler anemometry. Polymer Composites, 18(1):114–124, 1997.

[207] B. Gustafsson. On a differential equation arising in a Hele–Shaw flow moving boundary-problem.

Arkiv för Matematik, 22(2):251–268, 1984.

[208] B. Gustafsson. Applications of variational inequalities to a moving boundary problem for Hele– Shaw flows. SIAM Journal on Mathematical Analysis, 16(2):279–300, 1985.

[209] B. Gustafsson. Existence of weak backward solutions to a generalized Hele–Shaw flow moving boundary problem. Nonlinear Analysis—Theory Methods and Applications, 9(2):203–215, 1985.

[210] B. Gustafsson. An ill-posed moving boundary problem for doubly-connected domains. Arkiv för Matematik, 25(2):231–253, 1987.

[211] B. Gustafsson. Direct and inverse balayage — some new developments in classical potential theory.

Nonlinear Analysis—Theory Methods and Applications, 30(5):2557–2565, 1997.

[212] B. Gustafsson and J. Mossino. Some isoperimetric inequalities in electrochemistry and Hele–Shaw flows. IMA Journal of Applied Mathematics, 39(1):33–49, 1987.

[213] B. Gustafsson and M. Sakai. Properties of some balayage operators, with applications to quadrature domains and moving boundary problems. Nonlinear Analysis—Theory Methods and Applications, 22(10):1221–1245, 1994.

[214] H. Hadavinia, S.G. Advani, and R.T. Fenner. The evolution of radial fingering in a Hele–Shaw cell using C–1 continuous overhauser boundary-element method. Engineering Analysis with Boundary Elements, 16(2):183–195, 1995.

[215] D. Halpern and D.P. Gaver. Boundary-element analysis of the time-dependent motion of a semiinfinite bubble in a channel. Journal of Computational Physics, 115(2):366–375, 1994.

[216] D. Halpern and T.W. Secomb. Viscous motion of disk-shaped particles through parallel-sided channels with near-minimal widths. Journal of Fluid Mechanics, 231:545–560, 1991.

[217] G. Hamel. [solution of rectangular dam problem by hodograph and acceleration planes]. Z. Angew.

Math. Mech., 14:129, 1934.

[218] K.H. Han and Y.T. Im. Compressible flow analysis of filling and post-filling in injection molding with phase-change effect. Composite Structures, 38(1–4):179–190, 1997.

[219] S.J. Han and K.K. Wang. Analysis of the flow of encapsulant during underfill encapsulation of flip-chips. IEEE Transactions on Components, Packaging and Manufacturing Technology, Part B—Advanced Packaging, 20(4):424–433, 1997.

[220] O. Hassager and T.L. Lauridsen. Singular behavior of power-law fluids in Hele Shaw flow. Journal of Non-Newtonian Fluid Mechanics, 29(1–3):337–346, 1988.

[221] S.J. He, G.L.M.K.S. Kahanda, and P.Z. Wong. Roughness of wetting fluid invasion fronts in porous media. Physical Review Letters, 69(26):3731–3734, 1992.

[222] H.S. Hele–Shaw. The flow of water. Nature, 58(1489):33–36, 1898.

[223] R.C. Hewson-Browne and D.N. Burghes. Time-dependent motions of the cavity formed when a uniform corpuscular flux is incident on the magnetic field of a line current. Journal of Plasma Physics, 2:51–57, 1967.

[224] S. Hill. Channelling in packed columns. Chemical Engineering Science, 19:247–253, 1952.

[225] Y.E. Hohlov and S.D. Howison. On the classification of solutions to the zero-surface-tension model for Hele–Shaw free-boundary flows. Quarterly of Applied Mathematics, 51(4):777–789, 1993.

[226] Y.E. Hohlov, S.D. Howison, C. Huntingford, J.R. Ockendon, and A.A. Lacey. A model for nonsmooth free boundaries in Hele–Shaw flows. Quarterly Journal of Mechanics and Applied Mathematics, 47(1):107–128, 1994.

[227] Y.E. Hohlov and D.Y. Kleinbock. Inverse problems for fluid flows with a moving boundary.

Contemporary Mathematics, 211:297–317, 1997.

[228] G.M. Homsy. Viscous fingering in porous media. Annual Review of Fluid Mechanics, 19:271–311, 1987.

[229] D.C. Hong. Wire perturbations in the Saffman–Taylor problem. Physical Review A, 37(7):2724– 2727, 1988.

[230] D.C. Hong. Wire perturbations in the Saffman–Taylor problem — pattern selection of asymmetric fingers. Physical Review A, 39(4):2042–2049, 1989.

[231] D.C. Hong. Lattice anisotropy and the solvability theory of pattern selection. Physical Review A, 43(10):5199–5206, 1991.

[232] D.C. Hong and F. Family. Bubbles in the Hele–Shaw cell — pattern selection and tip perturbations.

Physical Review A, 38(10):5253–5259, 1988.

[233] D.C. Hong and J.S. Langer. Analytic theory of the selection mechanism in the Saffman–Taylor problem. Physical Review Letters, 56(19):2032–2035, 1986.

[234] D.C. Hong and J.S. Langer. Pattern selection and tip perturbations in the Saffman–Taylor problem.

Physical Review A, 36(5):2325–2332, 1987.

[235] V. Hornof and F.U. Baig. Influence of interfacial reaction and mobility ratio on the displacement of oil in a Hele–Shaw cell. Experiments in Fluids, 18(6):448–453, 1995.

[236] V. Hornof and C. Bernard. Effect of interfacial reaction on immiscible displacement in Hele–Shaw cells. Experiments in Fluids, 12(6):425–426, 1992.

[237] T.Y. Hou, Z.L. Li, S. Osher, and H.K. Zhao. A hybrid method for moving interface problems with application to the Hele–Shaw flow. Journal of Computational Physics, 134(2):236–252, 1997.

[238] T.Y. Hou, J.S. Lowengrub, and M.J. Shelley. Removing the stiffness from interfacial flow with surface tension. Journal of Computational Physics, 114(2):312–338, 1994.

[239] S.D. Howison. Bubble growth in porous media and Hele–Shaw cells. Proceedings of the Royal Society of Edinburgh Section A, 102(P1–2):141–148, 1986.

[240] S.D. Howison. Cusp development in Hele–Shaw flow with a free surface. SIAM Journal on Applied Mathematics, 46(1):20–26, 1986.

[241] S.D. Howison. Fingering in Hele–Shaw cells. Journal of Fluid Mechanics, 167:439–453, 1986.

[242] S.D. Howison. Complex variable methods in Hele–Shaw moving boundary problems. European Journal of Applied Mathematics, 3:209–224, 1992.

[243] S.D. Howison and Yu.E. Hohlov (S.D. Hovison & ı.E. Hohlov). O Klassifikacii rexenii

v zadaqe o teqeniØh hepe-xou s izvestnoi grancei. Doklady Akademii Nauk SSSR (Doklady Akademii Nauk SSSR), 325(6):1161–1166, 1992.

[244] S.D. Howison and J.R. King. Explicit solutions to six free boundary problems in fluid flow and diffusion. IMA Journal of Applied Mathematics, 42:155–175, 1989.

[245] S.D. Howison, A.A. Lacey, and J.R. Ockendon. Hele–Shaw free-boundary problems with suction.

Quarterly Journal of Mechanics and Applied Mathematics, 41:183–193, 1988.

[246] S.D. Howison, J.R. Ockendon, and A.A. Lacey. Singularity development in moving boundary problems. Quarterly Journal of Mechanics and Applied Mathematics, 38(3):343–354, 1985.

[247] S.D. Howison and S. Richardson. Cusp development in free boundaries, and two-dimensional slow viscous flows. European Journal of Applied Mathematics, 6:441–454, 1995.

[248] H.H. Hu and D.D. Joseph. Miscible displacement in a Hele–Shaw cell. Zeitschrift für Angewandte Mathematik und Physik, 43(4):626–644, 1992.

[249] W.J. Hua and P.H. Steen. Transition to chaotic natural convection in tall Hele–Shaw slots. Physics of Fluids, 8(7):1929–1937, 1996.

[250] C. Huntingford. An exact solution to the one-phase zero-surface-tension Hele–Shaw free boundary problem. Computers and Mathematics with Applications, 29(10):45–50, 1995.

[251] H.E. Huppert and A.W. Woods. Gravity-driven flows in porous layers. Journal of Fluid Mechanics, 292:55–69, 1995.

[252] S.H. Hwang and H.C. Chang. Non-Boussinesq effects on transitions in Hele–Shaw convection.

Physics of Fluids A, 1(6):924–937, 1989.

[253] J. Ignesmullol and J.V. Maher. Experiments on anisotropic radial viscous fingering. Physical Review E, 53(4B):3788–3793, 1996.

[254] J. Ignesmullol, H. Zhao, and J.V. Maher. Velocity fluctuations of fracturelike disruptions of associating polymer solutions. Physical Review E, 51(2):1338–1343, 1995.

[255] T. Ihle and H. Muller–Krumbhaar. Diffusion-limited fractal growth morphology in thermodynamical 2-phase systems. Physical Review Letters, 70(20):3083–3086, 1993.

[256] T. Ihle and H. Muller–Krumbhaar. Fractal and compact growth morphologies in-phase transitions with diffusion transport. Physical Review E, 49(4A):2972–2991, 1994.

[257] E. Ikeda and T. Maxworthy. Experimental study of the effect of a small bubble at the nose of a larger bubble in a Hele–Shaw cell. Physical Review A, 41(8):4367–4370, 1990.

[258] B.R. Irvin and J. Ross. Observations of pattern evolution in thermal convection with highresolution quantitative Schlieren imaging. Physics of Fluids A, 3(7):1699–1710, 1991.

[259] J. Ishimoto, M. Okubo, S. Kamiyama, and M. Higashitani. Bubble behavior in magnetic fluid under a nonuniform magnetic field. JSME International Journal Series B, 38(3):382–387, 1995.

[260] G.P. Ivantsov (G. P. Ivancov). The temperature field around a spherical, cylindrical, or point crystal growing in a cooling solution (Temperaturnoe pole vokrug xaroobraznogo, cilin-

driqeskogo i igloobraznogo kristalla, rastuwego v pereohlaßdenom rasplave). Dok-

lady Akademii Nauk SSSR ( Doklady Akademii Nauk SSSR), 58:567–569, 1947.

[261] D.P. Jackson, R.E. Goldstein, and A.O. Cebers. Hydrodynamics of fingering instabilities in dipolar fluids. Physical Review E, 50(1):298–307, 1994.

[262] P. Jacquard and P. Séguiner. Mouvement de deux fluides en contact dans un mileu poreux. Journal de Mécanique, 1(4):367–394, 1962.

[263] K.M. Jansons. The motion of a viscous drop sliding down a Hele–Shaw cell. Journal of Fluid Mechanics, 163:59–67, 1986.

[264] D. Jasnow and C. Yeung. Asymptotic behavior of viscous fingering patterns in circular geometry.

Physical Review E, 47(2):1087–1093, 1993.

[265] F.G. Javadpour and M.R. Fassihi. Effect of asphaltene deposition on the vapex process — a preliminary investigation using Hele–Shaw cell — discussion. Journal of Canadian Petroleum Technology, 34(7):18, 1995.

[266] M.H. Jensen, A. Libchaber, P. Pelce, and G. Zocchi. Effect of gravity on the Saffman–Taylor meniscus — theory and experiment. Physical Review A, 35(5):2221–2227, 1987.

[267] J.F. Joanny. Kinetics of spreading — Hele–Shaw cell with open boundaries. Physica Scripta, T29:270–272, 1989.

[268] L. Jorgenson, H. Guo, R. Harris, and M. Grant. Early-time regime for interfacial instabilities in a kinetic Ising model. Physical Review E, 48(6):4592–4598, 1993.

[269] A. Kacimov. Steady, two dimensional flow of ground water to a trench. Journal of Hydrology, 127:71–83, 1991.

[270] L.P. Kadanoff. Exact solutions for the Saffman–Taylor problem with surface tension. Physical Review Letters, 65(24):2986–2988, 1990.

[271] M. Kawaguchi, K. Makino, and T. Kato. Viscous fingering patterns in high-molecular-weight polymer solutions. Fractals—An Interdisciplinary Journal on the Complex Geometry of Nature, 4(2):181–185, 1996.

[272] M. Kawaguchi, K. Makino, and T. Kato. Comparison of viscous fingering patterns in polymer and Newtonian solutions. Physica D, 105(1–3):121–129, 1997.

[273] M. Kawaguchi, K. Makino, and T. Kato. Viscous fingering patterns in polymer solutions. Physica D, 109(3–4):325–332, 1997.

[274] M. Kawaguchi, K. Makino, and T. Kato. Viscous fingering patterns of silica suspensions in polymer solutions: effects of viscoelasticity and gravity. Physica A, 246(3–4):385–398, 1997.

[275] E. Kelley and M.M. Wu. Path instabilities of rising air bubbles in a Hele–Shaw cell. Physical Review Letters, 79(7):1265–1268, 1997.

[276] E.D. Kelly and E.J. Hinch. Numerical simulations of sink flow in the Hele–Shaw cell with small surface tension. European Journal of Applied Mathematics, 8(6):533–550, 1997.

[277] E.D. Kelly and E.J. Hinch. Numerical solution of Hele–Shaw flows driven by a quadrupole. European Journal of Applied Mathematics, 8(6):551–566, 1997.

[278] D.A. Kessler and H. Levine. Stability of finger patterns in Hele–Shaw cells. Physical Review A, 32(3):1930–1933, 1985.

[279] D.A. Kessler and H. Levine. Coalescence of Saffman–Taylor fingers — a new global instability.

Physical Review A, 33(5):3625–3627, 1986.

[280] D.A. Kessler and H. Levine. Theory of the Saffman–Taylor finger pattern. 1. Physical Review A, 33(4):2621–2633, 1986.

[281] D.A. Kessler and H. Levine. Theory of the Saffman–Taylor finger pattern. 2. Physical Review A, 33(4):2634–2639, 1986.

[282] D.A. Kessler and H. Levine. Discrete set selection of Saffman–Taylor fingers. Physics of Fluids, 30(5):1246–1249, 1987.

[283] C.V. Kietzmann, J.P. Vanderwalt, and Y.S. Morsi. A free-front tracking algorithm for a controlvolume-based Hele–Shaw method. International Journal for Numerical Methods in Engineering, 41(2):253–269, 1998.

[284] J.R. King. Development of singularities in some moving boundary problems. European Journal of Applied Mathematics, 6(5):491–507, 1995.

[285] J.R. King, A.A. Lacey, and J.L. Vazquez. Persistence of corners in free boundaries in Hele–Shaw flow. European Journal of Applied Mathematics, 6(5):455–490, 1995.

[286] J.S. Kirkaldy. Spontaneous evolution of microstructure in materials. Metallurgical Transactions A, 24(8):1689–1721, 1993.

[287] P.Ya. Kochina and N.N. Kochin. On an oil-field contour. PMM Journal of Applied Mathematics and Mechanics, 60(6):953–957, 1996.

[288] L. Kondic, P. Palffy-Muhoray, and M.J. Shelley. Models of non-Newtonian Hele–Shaw flow. Physical Review E, 54(5):R4536–R4539, 1996.

[289] L. Kondic, M.J. Shelley, and P. Palffy-Muhoray. Non-Newtonian Hele–Shaw flow and the Saffman– Taylor instability. Physical Review Letters, 80(7):1433–1436, 1998.

[290] X. Kong, M. Haghighi, and Y.C. Yortsos. Visualization of steam displacement of heavy oils in a Hele–Shaw cell. Fuel, 71(12):1465–1471, 1992.

[291] A.R. Kopf–Sill and G.M. Homsy. Narrow fingers in a Hele–Shaw cell. Physics of Fluids, 30(9):2607– 2609, 1987.

[292] A.R. Kopf–Sill and G.M. Homsy. Bubble motion in a Hele–Shaw cell. Physics of Fluids, 31(1):18– 26, 1988.

[293] A.R. Kopf–Sill and G.M. Homsy. Nonlinear unstable viscous fingers in Hele–Shaw flows. 1: Experiments. Physics of Fluids, 31(2):242–249, 1988.

[294] J.N. Koster. Time-dependent natural-convection in Hele–Shaw cells. Zeitschrift für Angewandte Mathematik und Mechanik, 64(4):T205–T207, 1984.

[295] J.N. Koster. Time-dependent heat transfer in Hele–Shaw slots. International Communications in Heat and Mass Transfer, 12(2):159–167, 1985.

[296] J.N. Koster, P. Ehrhard, and U. Muller. Nonsteady end effects in Hele–Shaw cells. Physical Review Letters, 56(17):1802–1804, 1986.

[297] M. Kubo. Periodicity and almost periodicity of solutions to free boundary problems in Hele–Shaw flows. Proceedings of the Japan Academy Series A, 62(8):288–291, 1986.

[298] P.P. Kufarev, P.P. Asmafbev, and K.A. Boleckcc (P.P. Kufarev, P.P. Asmafbev & K.A.

Boleckcc). Nekotorye zadaqi o pepemewenii kontura neftenosnosti. Uqenye Zapiski Tomskogo Gosudarstvennogo universiteta, pages 129–140, 1952.

[299] P.P. Kufarev (P.P. Kufarev). . Doklady Akademii Nauk SSSR (Doklady Akademii Nauk

SSSR), 60:1333–1334, 1948.

[300] P.P. Kufarev (P.P. Kufarev). Zalaqa konture neftenosnosti dlØ kruga pri l¸bom qisle

skvaßin. Doklady Akademii Nauk SSSR (Doklady Akademii Nauk SSSR), 75(4):507–510,

1950.

[301] M.D. Kunka, M.R. Foster, and S. Tanveer. Dendritic crystal growth for weak undercooling. Physical Review E, 56(3B):3068–3100, 1997.

[302] P. Kurowski, C. Guthmann, and S. Decheveigne. Shapes, wavelength selection, and the cellulardendritic transition in directional solidification. Physical Review A, 42(12):7368–7376, 1990.

[303] P. Kurowski, I. Ippolito, J.P. Hulin, J. Koplik, and E.J. Hinch. Anomalous dispersion in a dipole flow geometry. Physics of Fluids, 6(1):108–117, 1994.

[304] P. Kurowski, C. Misbah, and S. Tchourkine. Gravitational instability of a fictitious front during mixing of miscible fluids. Europhysics Letters, 29(4):309–314, 1995.

[305] D.A. Kurtze and D.C. Hong. Tip dynamics in Saffman–Taylor fracture. Physical Review Letters, 71(6):847–850, 1993.

[306] D.A. Kurtze and D.C. Hong. Small amplitude cells in directional viscous fingering. Journal of the Korean Physical Society, 28(2):178–187, 1995.

[307] O. Kvernvold and P.A. Tyvand. Dispersion effects on thermal convection in a Hele–Shaw cell.

International Journal of Heat and Mass Transfer, 24(5):887–890, 1981.

[308] A.A. Lacey. Moving boundary problems in the flow of liquid through porous media. Journal of The Australian Mathematical Society, Series B, 24:171–193, 1982.

[309] A.A. Lacey. Design of a cathode for an electromachining process. IMA Journal of Applied Mathematics, 34:259–267, 1985.

[310] A.A. Lacey. Tool design for electrochemical machining in the presence of overpotentials. IMA Journal of Applied Mathematics, 35:357–364, 1985.

[311] A.A. Lacey. Bounds on solutions of one-phase Stefan problems. European Journal of Applied Mathematics, 6:509–516, 1995.

[312] A.A. Lacey, S.D. Howison, J.R. Ockendon, and P. Wilmott. Irregular morphologies in unstable Hele–Shaw free boundary problems. Quarterly Journal of Mechanics and Applied Mathematics, 43:387–405, 1990.

[313] A.A. Lacey and J.R. Ockendon. Ill-posed free boundary problems. Control and Cybernetics, 14(1–3):275–296, 1985.

[314] E. Lajeunesse, J. Martin, N. Rakotomalala, and D. Salin. 3-D instability of miscible displacements in a Hele–Shaw cell. Physical Review Letters, 79(26):5254–5257, 1997.

[315] L. Lam, R.D. Freimuth, and H.S. Lakkaraju. Fractal patterns in burned Hele–Shaw cells of liquid crystals and oils. Molecular Crystals and Liquid Crystals, 199:249–255, 1991.

[316] L. Lam, H.C. Morris, R.F. Shao, S.L. Yang, Z.C. Liang, S. Zheng, and H. Liu. Dynamics of viscous fingers in Hele–Shaw cells of liquid crystals — theory and experiment. Liquid Crystals, 5(6):1813–1826, 1989.

[317] J.S. Langer. Instabilities and pattern formation in crystal growth. Review of Modern Physics, 52(1):1–28, 1980.

[318] H. Laroche, J.F. Fernandez, M. Octavio, A.G. Loeser, and C.J. Lobb. Diffusion-limited-aggregation model for Poisson growth. Physical Review A, 44(10):R6185–R6188, 1991.

[319] D. Lasseux. Drainage in a capillary — a complete approximated description of the interface.

Comptes Rendus de l’Académie des Sciences Série Ii Fascicule B, 321(4):125–131, 1995.

[320] D. Lasseux and M. Quintard. Film thickness behind a receding meniscus. Comptes Rendus de l’Académie des Sciences Série Ii, 313(12):1375–1381, 1991.

[321] E. Lemaire, P. Levitz, G. Daccord, and H. Van Damme. From viscous fingering to viscoelastic fracturing in colloidal fluids. Physical Review Letters, 67(15):2009–2012, 1991.

[322] Y. Lereah, G. Deutscher, and E. Grunbaum. Formation of dense branching morphology in the crystallization of Al-Ge amorphous thin-films. Physical Review A, 44(12):8316–8322, 1991.

[323] H. Levine and Y.H. Tu. Mean-field diffusion-limited aggregation and the Saffman–Taylor problem in 3 dimensions. Physical Review A, 45(2):1044–1052, 1992.

[324] H. Levine and Y.H. Tu. Mean-field diffusion-limited aggregation in radial geometries. Physical Review A, 45(2):1053–1057, 1992.

[325] G. Li, D. Kessler, and L. Sander. Sidebranching of the Saffman–Taylor finger. Physical Review A, 34(4):3535–3538, 1986.

[326] X. Li and Y.C. Yortsos. Bubble growth and stability in an effective porous medium. Physics of Fluids, 6(5):1663–1676, 1994.

[327] X. Li and Y.C. Yortsos. Visualization and simulation of bubble growth in pore networks. AICHE Journal, 41(2):214–222, 1995.

[328] E.W. Liang and C.L. Tucker. A finite element method for flow in compression molding of thin and thick parts. Polymer Composites, 16(1):70–82, 1995.

[329] S. Liang. Random walk simulations of flow in Hele Shaw cells. Physical Review A, 33(4):2663–2674, 1986.

[330] M.K. Liao and C.S. Li. On the prediction of frozen skin ratio in injection-molding process by using boundary-tracking FDM. International Communications in Heat and Mass Transfer, 22(1):133– 143, 1995.

[331] L. Limat. Imperfect Hele–Shaw cell — a model for statics and dynamics of the interface perturbed by an isolated wettability defect. Comptes Rendus de l’Académie des Sciences Série Ii, 314(10):1011–1016, 1992.

[332] M.V. Lur’e and M.V. Filinov. On a self-similar solution of a two-dimensional filtration problem in regions with moving boundaries. PMM Journal of Applied Mathematics and Mechanics, 38(6):1136–1139, 1974.

[333] F.X. Magdaleno and J. Casademunt. Surface tension and dynamics of fingering patterns. Physical Review E (Rap. Com.), 57:3707–3711, 1998.

[334] A. Mahesha. Parametric studies on the advancing interface in coastal aquifers due to linear variation of the fresh-water level. Water Resources Research, 31(10):2437–2442, 1995.

[335] A. Mahesha and S.H. Nagaraja. Effect of surface source variation on seawater intrusion in aquifers.

Journal of Irrigation and Drainage Engineering—ASCE, 121(1):109–113, 1995.

[336] P. March. Remarks on scaling a model of Witten-Sander type. Journal of Statistical Physics, 67(5–6):1117–1149, 1992.

[337] M. Marsili. Mean-field analysis of the equilibrium of patterns growing in a Laplacian field. Journal of Physics A, 25(12):3493–3506, 1992.

[338] M. Marsili and E. Caglioti. The smoothed Laplacian model — a mean-field approximation to Laplacian growth. Physica A, 176(3):463–484, 1991.

[339] S.R.K. Maruvada and C.W. Park. Retarded motion of bubbles in Hele–Shaw cells. Physics of Fluids, 8(12):3229–3233, 1996.

[340] J.L. Marx. Fractal fingers in viscous fluids. Science, 228:1077–1080, 1985.

[341] T. Matsuoka, J. Takabatake, Y. Inoue, and H. Takahashi. Simulation of polymer melt flow in filling packing cooling stage of injection molding. Kobunshi Ronbunshu, 48(3):137–144, 1991.

[342] T. Maxworthy. Bubble formation, motion and interaction in a Hele–Shaw cell. Journal of Fluid Mechanics, 173:95–114, 1986.

[343] T. Maxworthy. The nonlinear growth of a gravitationally unstable interface in a Hele–Shaw cell.

Journal of Fluid Mechanics, 177:207–232, 1987.

[344] T. Maxworthy. Experimental study of interface instability in a Hele–Shaw cell. Physical Review A, 39(11):5863–5866, 1989.

[345] K.V. McCloud and J.V. Maher. Experimental perturbations to Saffman–Taylor flow. Physics Reports, 260(3):139–185, 1995.

[346] K.V. McCloud and J.V. Maher. Pattern selection in an anisotropic Hele–Shaw cell. Physical Review E, 51(2):1184–1190, 1995.

[347] K.V. McCloud and J.V. Maher. Growth-direction dependence of steady-state Saffman–Taylor flow in an anisotropic Hele–Shaw cell. Physical Review E, 54(2):1625–1629, 1996.

[348] J.A. McGeough and H. Rasmussen. On the derivation of the quasi-steady model in electrochemical machining. Journal of the IMA, 13:13–21, 1974.

[349] J.W. McLean and P.G. Saffman. The effect of surface tension on the shape of fingers in a Hele–Shaw cell. Journal of Fluid Mechanics, 102:455–469, 1981.

[350] E. Meiburg. Bubbles in a Hele–Shaw cell — numerical simulation of 3-dimensional effects. Physics of Fluids A, 1(6):938–946, 1989.

[351] E. Meiburg and G.M. Homsy. Nonlinear unstable viscous fingers in Hele–Shaw flows. 2: Numerical simulation. Physics of Fluids, 31(3):429–439, 1988.

[352] J.C.S. Meng and J.A.L. Thomson. Numerical studies of some nonlinear hydrodynamic problems by discrete vortex element methods. Journal of Fluid Mechanics, 84:433–453, 1978.

[353] D. Meredith, M.F. Pettigrew, and H. Rasmussen. Numerical procedures for free-surface flows in Hele–Shaw cells. In J.M. Chadam and H. Rasmussen, editors, Free Boundary Problems in Fluid Flow with Applications, number 282 in Pitman Research Notes in Mathematics, pages 70–74, 1993.

[354] D. Meredith and H. Rasmussen. Rational approximation schemes for unstable Hele–Shaw flows.

Journal of Computational and Applied Mathematics, 42(2):199–214, 1992.

[355] G.H. Meyer. Hele–Shaw flow with a cusping free boundary. Journal of Computational Physics, 44(2):262–276, 1981.

[356] J. Mihailovic and C. Beckermann. Development of a 2-dimensional liquid species concentration measurement technique based on absorptiometry. Experimental Thermal and Fluid Science, 10(1):113–123, 1995.

[357] R.F. Millar. The steady motion and shape of a bubble in a Hele–Shaw cell. In Proceedings of the Canadian Applied Mathematics Society Conference on Continuum Mechanics and its Applications, pages 603–610, 1988.

[358] R.F. Millar. An inverse moving boundary problem for Laplace’s equation. Pitman Research Notes, Mathematics Series, 245, 1991.

[359] R.F. Millar. Bubble motion along a channel in a Hele–Shaw cell: A Schwarz function approach.

Complex Variables, 18:13–25, 1992.

[360] M.B. Mineev. A finite polynomial solution of the two-dimensional interface dynamics. Physica D, 43:288–292, 1990.

[361] M. Mineev–Weinstein. Selection of the Saffman–Taylor finger width in the absence of surface tension: an exact result. Physical Review Letters, 80(10):2113–2116, 1998.

[362] M.B. Mineev–Weinstein. Multidimensional pattern-formation has an infinite number of constants of motion. Physical Review E, 47(4):R2241–R2244, 1993.

[363] M.B. Mineev–Weinstein and S. Ponce–Dawson. Class of nonsingular exact solutions for Laplacian pattern-formation. Physical Review E, 50(1):24–27, 1994.

[364] I.J. Mokrys and R.M. Butler. The rise of interfering solvent chambers — solvent analog model of steam-assisted gravity drainage. Journal of Canadian Petroleum Technology, 32(3):26–36, 1993.

[365] S.J.S. Morris. Stability of thermoviscous Hele–Shaw flow. Journal of Fluid Mechanics, 308:111– 128, 1996.

[366] J.L. Mozos and A. Hernandez–Machado. Interfacial growth in driven Ginzburg–Landau models — short and long-time dynamics. Journal of Statistical Physics, 74(1–2):131–146, 1994.

[367] W.W. Mullins. Theory of thermal grooving. Journal of Applied Physics, 28:333–339, 1957.

[368] W.W. Mullins. Grain boundary grooving by volume diffusion. Transactions of the metallurgical society of AIME, 218:345–361, 1960.

[369] W.W. Mullins and R.F. Sekerka. Morphological stability of a particle growing by diffusion of heat flow. Journal of Applied Physics, 34(2):323–328, 1963.

[370] A. Nadim, A. Borhan, and H. Hajhariri. Tangential stress and Marangoni effects at a fluid-fluid interface in a Hele–Shaw cell. Journal of Colloid and Interface Science, 181(1):159–164, 1996.

[371] V.E. Nakoryakov, M.P. Reznichenko, and V.M. Chupin. Influence of Prandtl number and slot height on free convection in a narrow slot. Experimental Thermal and Fluid Science, 7(2):103–110, 1993.

[372] M.J. Nicholl, R.J. Glass, and S.W. Wheatcraft. Gravity-driven infiltration instability in initially dry nonhorizontal fractures. Water Resources Research, 30(9):2533–2546, 1994.

[373] Q. Nie and F.R. Tian. Singularities in Hele–Shaw flows. SIAM Journal on Applied Mathematics, 58(1):34–54, 1998.

[374] P. Nielsen, R. Aseervatham, J.D. Fenton, and P. Perrochet. Groundwater waves in aquifers of intermediate depths. Advances in Water Resources, 20(1):37–43, 1997.

[375] J.S. Nye, H.W. Lean, and A.N. Wright. Interfaces and falling drops in a Hele–Shaw cell. European Journal of Physics, 5:73–80, 1984.

[376] J.R. Ockendon. Linear and nonlinear stability of a class of moving boundary problems. 1st Naz.

Alta Mat. Francesco Severi, Rome, 1980.

[377] L. Oddershede and J. Bohr. Self-organized structures in magnetic liquids. Physica Scripta, T67:73– 79, 1996.

[378] Y. Oono. Cell-dynamics modeling of vibrating powder. International Journal of Modern Physics B, 7(9–10):1859–1864, 1993.

[379] F. Otto. Viscous fingering: an optimal bound on the growth rate of the mixing zone. SIAM Journal on Applied Mathematics, 57(4):982–990, 1997.

[380] F. Otto. Dynamics of labyrinthine pattern formation in magnetic fluids: a mean-field theory.

Archive for Rational Mechanics and Analysis, 141(1):63–103, 1998.

[381] F. Otto and E. Weinan. Thermodynamically driven incompressible fluid mixtures. Journal of Chemical Physics, 107(23):10177–10184, 1997.

[382] U. Oxaal. Fractal viscous fingering in inhomogeneous porous models. Physical Review A, 44(8):5038–5051, 1991.

[383] M. Ozawa, U. Muller, I. Kimura, and T. Takamori. Flow and temperature-measurement of natural convection in a Hele–Shaw cell using a thermosensitive liquid-crystal tracer. Experiments in Fluids, 12(4–5):213–222, 1992.

[384] T.D. Papathanasiou. Microstructure evolution during molding of particulate-reinforced thermoplastic composites. International Polymer Processing, 11(3):275–283, 1996.

[385] C.W. Park, S. Gorell, and G.M. Homsy. Two-phase displacement in Hele–Shaw cells — experiments on viscously driven instabilities. Journal of Fluid Mechanics, 141:257–287, 1984.

[386] C.W. Park and G.M. Homsy. Two-phase displacement in Hele–Shaw cells: theory. Journal of Fluid Mechanics, 139:291–308, 1984.

[387] C.W. Park and G.M. Homsy. The instability of long fingers in Hele–Shaw flows. Physics of Fluids, 28(6):1583–1585, 1985.

[388] C.W. Park, S.R.K. Maruvada, and D.Y. Yoon. The influence of surfactant on the bubble motion in Hele–Shaw cells. Physics of Fluids, 6(10):3267–3275, 1994.

[389] A. Paterson. Wetting on heterogeneous surfaces: imperfect Hele–Shaw cell. Annales de Physique, 21(4):337–436, 1996.

[390] A. Paterson and M. Fermigier. Wetting of heterogeneous surfaces: influence of defect interactions.

Physics of Fluids, 9(8):2210–2216, 1997.

[391] A. Paterson, M. Fermigier, P. Jenffer, and L. Limat. Wetting on heterogeneous surfaces — experiments in an imperfect Hele–Shaw cell. Physical Review E, 51(2):1291–1298, 1995.

[392] L. Paterson. Radial fingering in a Hele–Shaw cell. Journal of Fluid Mechanics, 113:513–529, 1981.

[393] L. Paterson. Diffusion-limited aggregation and two-fluid displacements in porous media. Physical Review Letters, 52(18):1621–1624, 1984.

[394] L. Paterson. Fingering with miscible fluids in a Hele–Shaw cell. Physics of Fluids, 28(1):26–30, 1985.

[395] M.F. Pettigrew and H. Rasmussen. Numerical solutions for unstable Hele–Shaw flows. Journal of Computational and Applied Mathematics, 47(2):253–266, 1993.

[396] J.-L. Peube and J. Pecheux. Écoulement d’un fluide visqueux incompressible entre deux plans parallèles fixes. Journal de Mécanique, 16(2):169–190, 1977.

[397] J.F.T. Pittman, R. Sander, W. Schuler, H. Pick, G. Martin, and W. Stannek. Mechanical effects in extrusion — slit dies — experimental and numerical determination of the die body deflection. International Polymer Processing, 10(2):137–147, 1995.

[398] E. Pitts. Penetration of fluid into a Hele–Shaw cell: the Saffman–Taylor experiment. Journal of Fluid Mechanics, 97(1):53–64, 1980.

[399] P.Ya. Polubarinova-Kochina. On the motion of the oil contour. Dokl. Akad. Nauk. S.S.S.R., 47:254–257, 1945.

[400] P.Ya. Polubarinova-Kochina. Selected works: Hydrodynamics and percolation theory. Nauka, 1991.

[401] P.Ya. Polubarinova-Kochina (P.˚. Polubarinova–Koqina). O neustanovivxihsØ

dvißeniØh gruntovyh vod. Doklady Akademii Nauk SSSR (Doklady Akademii Nauk SSSR), 75(3):357–360, 1950.

[402] Y. Pomeau. The Saffman–Taylor fingers in the limit of very large surface tension. Studies in Applied Mathematics, 73(1):75–89, 1985.

[403] V. Popa. Sur le mouvement à surface libre dans les milieux poreux non homogènes. Journal de Mécanique, 19(4):663–678, 1980.

[404] H. Power. The evolution of radial fingers at the interface between 2 viscous liquids. Engineering Analysis with Boundary Elements, 14(4):297–304, 1994.

[405] C. Pozrikidis. The motion of particles in the Hele–Shaw cell. Journal of Fluid Mechanics, 261:199– 222, 1994.

[406] G. Prokert. Existence results for Hele–Shaw flow driven by surface tension. European Journal Applied Mathematics, 9(2):195–221, 1998.

[407] A. Pumir and H. Aref. A model of bubble dynamics in a Hele–Shaw cell. Physics of Fluids, 31(4):752–763, 1988.

[408] M. Rabaud, Y. Couder, and N. Gerard. Dynamics and stability of anomalous Saffman–Taylor fingers. Physical Review A, 37(3):935–947, 1988.

[409] R. Raghavan and S.S. Marsden. The stability of immiscible liquid layers in a porous medium.

Journal of Fluid Mechanics, 48:143–159, 1971.

[410] R. Raghavan and S.S. Marsden. A theoretical study of the instability in the parallel flow of immiscible liquids in a porous medium. Quarterly Journal of Mechanics and Applied Mathematics, 26(2):205–216, 1973.

[411] N. Rakotomalala, D. Salin, and P. Watzky. Fingering in 2-D parallel viscous flow. Journal de Physique Ii, 7(7):967–972, 1997.

[412] N. Rakotomalala, D. Salin, and P. Watzky. Miscible displacement between two parallel plates:

BGK lattice gas simulations. Journal of Fluid Mechanics, 338:277–297, 1997.

[413] S.N. Rauseo, P.D.Jr. Barnes, and J.V. Maher. Development of radial finger patterns. Physical Review A, 35(3):1245–1251, 1987.

[414] Y. Reichelt. Moving boundary problems arising from degenerate elliptic equations. Nonlinear Analysis—Theory Methods and Applications, 27(10):1207–1227, 1996.

[415] D.A. Reinelt. The effect of thin film variations and transverse curvature on the shape of fingers in a Hele–Shaw cell. Physics of Fluids, 30(9):2617–2623, 1987.

[416] D.A. Reinelt. Interface conditions for 2-phase displacement in Hele–Shaw cells. Journal of Fluid Mechanics, 183:219–234, 1987.

[417] D.A. Reinelt and P.G. Saffman. The penetration of a finger into viscous fluid in a channel and tube. SIAM Journal of Science, Statistics and Computing, 6(3):542–561, 1985.

[418] M. Reissig. The existence and uniqueness of analytic solutions for a moving boundary problem for Hele–Shaw flows in the plane. Nonlinear Analysis—Theory Methods and Applications, 23(5):565– 576, 1994.

[419] M. Reissig and Yu.E. Hohlov. On classical solvability for the Hele–Shaw moving boundary problems with kinetic undercooling regularization. European Journal of Applied Mathematics, 6:421–439, 1995.

[420] M. Reissig and L. Von Wolfersdorf. A simplified proof for a moving boundary-problem for Hele– Shaw flows in the plane. Arkiv för Matematik, 31(1):101–116, 1993.

[421] S. Richardson. Hele–Shaw flows with a free boundary produced by the injection of fluid into a narrow channel. Journal of Fluid Mechanics, 56:609–618, 1972.

[422] S. Richardson. Some Hele–Shaw flows with time-dependent free boundaries. Journal of Fluid Mechanics, 102:263–278, 1981.

[423] S. Richardson. Hele–Shaw flows with time-dependent free boundaries in infinite and semi-infinite strips. Quarterly Journal of Mechanics and Applied Mathematics, 35:531–548, 1982.

[424] S. Richardson. Hele–Shaw flows with time-dependent free boundaries involving injection through slits. Studies in Applied Mathematics, 87(2):175–194, 1992.

[425] S. Richardson. Hele–Shaw flows with time-dependent free boundaries in which the fluid occupies a multiply-connected region. European Journal of Applied Mathematics, 5:97–122, 1994.

[426] S. Richardson. Hele–Shaw flows with free boundaries driven along infinite strips by a pressure difference. European Journal of Applied Mathematics, 7:345–366, 1996.

[427] S. Richardson. Hele–Shaw flows with time-dependent free boundaries involving a concentric annulus. Philosophical Transactions of the Royal Society of London Series A, 354(1718):2513–2553, 1996.

[428] S. Richardson. On the classification of solutions to the zero-surface-tension model for Hele–Shaw free boundary flows. Quarterly of Applied Mathematics, 55(2):313–319, 1997.

[429] J.S. Ro and G.M. Homsy. Viscoelastic free-surface flows — thin-film hydrodynamics of Hele–Shaw and dip coating flows. Journal of Non-Newtonian Fluid Mechanics, 57(2–3):203–225, 1995.

[430] A.L. Robinson. When are viscous fingers stable? Science, 228(4701):834–836, 1985.

[431] A. Rogerson and E. Meiburg. Numerical simulation of miscible displacement processes in porous media flows under gravity. Physics of Fluids A, 5(11):2644–2660, 1993.

[432] S. Roy and S. Tarafdar. Patterns in the variable Hele–Shaw cell for different viscosity ratios:

similarity to river network geometry. Physical Review E, 54(6):6495–6499, 1996.

[433] D.K. Ryland and K. Nandakumar. A bifurcation study of convective heat transfer in a Hele–Shaw cell. Canadian Journal of Chemical Engineering, 72(3):457–467, 1994.

[434] J.E. Sader, D.Y.C. Chan, and B.D. Hughes. Non-Newtonian effects on immiscible viscous fingering in a radial Hele–Shaw cell. Physical Review E, 49(1):420–432, 1994.

[435] P.G. Saffman. Exact solutions for the growth of fingers from a flat interface between two fluids in a porous medium or Hele–Shaw cell. Quarterly Journal of Mechanics and Applied Mathematics, 12(2):146–150, 1959.

[436] P.G. Saffman. Fingering in porous media. In R. Burridge, S. Childress, and G. Papanicolaou, editors, Macroscopic Properties of Disordered Media, number 154 in Springer Lecture Notes in Physics, pages 208–215, 1982.

[437] P.G. Saffman. Viscous fingering in Hele–Shaw cells. Journal of Fluid Mechanics, 173:73–94, 1986.

[438] P.G. Saffman. Selection mechanisms and stability of fingers and bubbles in Hele–Shaw cells. IMA Journal of Applied Mathematics, 46(1–2):137–145, 1991.

[439] P.G. Saffman and S. Tanveer. Prediction of bubble velocity in a Hele–Shaw cell — thin-film and contact-angle effects. Physics of Fluids A, 1(2):219–223, 1989.

[440] P.G. Saffman and G. Taylor. The penetration of a fluid into a porous medium or Hele-Shaw cell containing a more viscous liquid. Proceedings of the Royal Society of London, Series A, 245:312– 329, 1958.

[441] M. Sahimi. Flow phenomena in rocks — from continuum models to fractals, percolation, cellularautomata, and simulated annealing. Reviews of Modern Physics, 65(4):1393–1534, 1993.

[442] M. Sakai. Sharp estimates of the distance from a fixed point to the frontier of a Hele–Shaw flow.

Potential Analysis, 8:277–302, 1998.

[443] R. Sander and J.F.T. Pittman. Simulation of slit dies in operation including the interaction between melt pressure and die deflection. Polymer Engineering and Science, 36(15):1972–1989, 1996.

[444] S.B. Santra, A. Paterson, and S. Roux. Weak pinning of interfaces. Physical Review E, 53(4B):3867–3874, 1996.

[445] S. Sarkar and D. Jasnow. Quantitative test of solvability theory for the Saffman–Taylor problem.

Physical Review A, 35(11):4900–4903, 1987.

[446] S.K. Sarkar. Saffman–Taylor instability and pattern-formation in diffusion-limited aggregation.

Physical Review A-General Physics, 32(5):3114–3116, 1985.

[447] S.K. Sarkar and D. Jasnow. Viscous fingering in an anisotropic Hele–Shaw cell. Physical Review A, 39(10):5299–5307, 1989.

[448] S.K. Sarkar and D. Jasnow. Dynamics of immiscible radial viscous fingering — a numerical study.

Pramana-Journal of Physics, 41(4):389–399, 1993.

[449] W. Schopf. Convection onset for a binary mixture in a porous medium and in a narrow cell — a comparison. Journal of Fluid Mechanics, 245:263–278, 1992.

[450] L. Schwartz. Stability of Hele–Shaw flows — the wetting-layer effect. Physics of Fluids, 29(9):3086– 3088, 1986.

[451] L.W. Schwartz. Instability and fingering in a rotating Hele–Shaw cell or porous medium. Physics of Fluids A, 1(2):167–169, 1989.

[452] L.W. Schwartz and A.J. Degregoria. Simulation of Hele–Shaw fingering with finite capillary number effects included. Physical Review A, 35(1):276–279, 1987.

[453] L.W. Schwartz and A.J. Degregoria. 2-phase flow in Hele–Shaw cells — numerical studies of sweep efficiency in a 5-spot pattern. Journal of the Australian Mathematical Society Series B, 29:375–400, 1988.

[454] R. Shanker, J.W. Gillespie, and S.I. Guceri. On the effect of nonhomogeneous flow-fields on the orientation distribution and rheology of fiber suspensions. Polymer Engineering and Science, 31(3):161–171, 1991.

[455] H.C. Sharma, H.S. Chauhan, P.N. Kapoor, and S. Ram. Ditch drainage in layered soils. Journal of Irrigation and Drainage Engineering—ASCE, 117(2):184–200, 1991.

[456] B.E. Shaw. Universality in selection with local perturbations in the Saffman–Taylor problem.

Physical Review A, 40(10):5875–5895, 1989.

[457] M.J. Shelley, R.E. Goldstein, and A.I. Pesci. Topological transitions in Hele–Shaw flow. In R.E.

Caflisch and G.C. Papanicolaou, editors, Singularities in Fluids, Plasmas and Optics, pages 167– 188. Kluwer, 1993.

[458] M.J. Shelley, F.R. Tian, and K. Wlodarski. Hele–Shaw flow and pattern formation in a timedependent gap. Nonlinearity, 10(6):1471–1495, 1997.

[459] C.H. Shen and D.W. Ruth. Experimental and numerical investigations of the interface profile close to a moving contact line. Physics of Fluids, 10(4):789–799, 1998.

[460] C.Y. Shen and G. Veronis. Scale transition of double-diffusive finger cells. Physics of Fluids A, 3(1):58–68, 1991.

[461] J.D. Sherwood. Island size distribution in stochastic simulations of the Saffman–Taylor instability.

Journal of Physics A, 19(4):L195–L200, 1986.

[462] J.D. Sherwood and J. Nittmann. Gradient governed growth — the effect of viscosity ratio on stochastic simulations of the Saffman–Taylor instability. Journal de Physique, 47(1):15–22, 1986.

[463] A. Shinozaki and Y. Oono. Spinodal decomposition in a Hele–Shaw cell. Physical Review A, 45(4):R2161–R2164, 1992.

[464] Y. Shiraishi and N. Narazaki. Numerical analyses and experimental results of the injectioncompression molding. Kobunshi Ronbunshu, 53(6):381–387, 1996.

[465] B.I. Shraiman. Velocity selection and the Saffman–Taylor problem. Physical Review Letters, 56(19):2028–2031, 1986.

[466] B.I. Shraiman and D. Bensimon. Singularities in nonlocal interface dynamics. Physical Review A, 30(5):2840–2842, 1984.

[467] W. Shyy, M.M. Rao, and H.S. Udaykumar. Scaling procedure and finite-volume computations of phase-change problems with convection. Engineering Analysis with Boundary Elements, 16(2):123– 147, 1995.

[468] M. Siegel and S. Tanveer. Singular perturbation of smoothly evolving Hele–Shaw solutions. Physical Review Letters, 76(3):419–422, 1996.

[469] M. Siegel, S. Tanveer, and W.S. Dai. Singular effects of surface tension in evolving Hele–Shaw flows. Journal of Fluid Mechanics, 323:201–236, 1996.

[470] D.E. Smith, X.Z. Wu, A. Libchaber, E. Moses, and T. Witten. Viscous finger narrowing at the coil-stretch transition in a dilute polymer-solution. Physical Review A, 45(4):R2165–R2168, 1992.

[471] A.A. Sonin. Viscous fingers — from simple amorphous forms to anisotropic fractals. Rivista Del Nuovo Cimento, 14(10):1–21, 1991.

[472] A.A. Sonin and R. Bartolino. Air viscous fingers in isotropic fluid and liquid-crystals obtained in lifting Hele–Shaw cell geometry. Nuovo Cimento della Societa Italiana di Fisica D, 15(1):1–8, 1993.

[473] M. Souhar, J.P. Brancher, and S. Aniss. Rayleigh–Bénard instabilities in Hele–Shaw cells. International Journal of Heat and Mass Transfer, 35(4):749–758, 1992.

[474] J. Steinbach. Evolutionary variational inequalities with a Volterra term. Numerical Functional Analysis and Optimisation, 12(3–4):395–411, 1991.

[475] J. Steinbach. FDM approximation of variational inequalities with an application to injection moulding. International Series of Numerical Mathematics, 99:391–399, 1991.

[476] J. Steinbach. A generalized temperature-dependent, non-Newtonian Hele–Shaw flow in injection and compression moulding. Mathematical Methods in the Applied Sciences, 20(14):1199–1222, 1997.

[477] L.L. Stell and S.F. Shen. A fixed domain method for injection governed by the stokes equations.

SIAM Journal on Scientific Computing, 16(4):798–818, 1995.

[478] J. Stokes, D. Weitz, J. Gollub, R. Dougherty, M. Robbins, P. Chaiken, and H. Lindsay. Interfacial stability of immiscible displacement in a porous-medium. Physical Review Letters, 57(14):1718– 1721, 1986.

[479] P. Tabeling and A. Libchaber. Film draining and the Saffman–Taylor problem. Physical Review A, 33(1):794–796, 1986.

[480] P. Tabeling, G. Zocchi, and A. Libchaber. An experimental study of the Saffman–Taylor instability.

Journal of Fluid Mechanics, 177:67–82, 1987.

[481] R. Takaki. Hele–Shaw flow between flexible and rigid walls. Journal of the Physical Society of Japan, 54(1):8–10, 1985.

[482] R. Takaki, A. Tanaka, S. Mitsui, T. Itoh, and N. Atoda. Analysis of deformation of X-ray mask membrane in aligner motion. Japanese Journal of Applied Physics Part 1, 34(12B):6720–6724, 1995.

[483] C. Tang. Diffusion-limited aggregation and the Saffman–Taylor problem. Physical Review A, 31(3):1977–1979, 1985.

[484] S. Tanveer. The effect of surface-tension on the shape of a Hele–Shaw cell bubble. Physics of Fluids, 29(11):3537–3548, 1986.

[485] S. Tanveer. Analytic theory for the linear-stability of the Saffman–Taylor finger. Physics of Fluids, 30(8):2318–2329, 1987.

[486] S. Tanveer. Analytic theory for the selection of a symmetric Saffman–Taylor finger in a Hele–Shaw cell. Physics of Fluids, 30(6):1589–1605, 1987.

[487] S. Tanveer. New solutions for steady bubbles in a Hele–Shaw cell. Physics of Fluids, 30(3):651–658, 1987.

[488] S. Tanveer. Analytic theory for the selection of Saffman–Taylor fingers in the presence of thin-film effects. Proceedings of the Royal Society of London Series A, 428(1875):511–545, 1990.

[489] S. Tanveer. Evolution of Hele–Shaw interface for small surface tension. Philosophical Transactions of the Royal Society of London Series A, 343(1668):155–204, 1993.

[490] S. Tanveer. Asymptotic calculation of 3-dimensional thin-film effects on unsteady Hele–Shaw fingering. Philosophical Transactions of the Royal Society of London Series A, 354(1710):1065– 1097, 1996.

[491] S. Tanveer and P.G. Saffman. Stability of bubbles in a Hele–Shaw cell. Physics of Fluids, 30(9):2624–2635, 1987.

[492] S. Tanveer and P.G. Saffman. The effect of nonzero viscosity ratio on the stability of fingers and bubbles in a Hele–Shaw cell. Physics of Fluids, 31(11):3188–3198, 1988.

[493] G.I. Taylor. Interfaces between viscous fluids in narrow passages. In J.R.M. Radok, editor, Problems of Continuum Mechanics: Contributions in Honor of the 70th Birthday of N.I. Muskhelishvili, pages 546–555, 1961.

[494] G.I. Taylor and P.G. Saffman. Cavity flows of viscous liquids in narrow spaces. In Proc. 2nd Symp.

on Naval Hydrodynamics, pages 277–291, 1958.

[495] G.I. Taylor and P.G. Saffman. A note on the motion of bubbles in a Hele–Shaw cell and porous medium. Quarterly Journal of Mechanics and Applied Mathematics, 12:265–279, 1959.

[496] J. Taylor and G. Veronis. Experiments on salt fingers in a Hele–Shaw cell. Science, 231(4733):39– 41, 1986.

[497] H. Thome, M. Rabaud, V. Hakim, and Y. Couder. The Saffman–Taylor instability — from the linear to the circular geometry. Physics of Fluids A, 1(2):224–240, 1989.

[498] B.W. Thompson. Secondary flow in a Hele-Shaw cell. Journal of Fluid Mechanics, 31(2):379–395, 1968.

[499] F.R. Tian. On the breakdown of Hele–Shaw solutions with nonzero surface tension. Journal of Nonlinear Science, 5(6):479–484, 1995.

[500] F.R. Tian. A Cauchy integral approach to Hele–Shaw problems with a free boundary — the case of zero surface tension. Archive for Rational Mechanics and Analysis, 135(2):175–196, 1996.

[501] F.R. Tian and G.L. Vasconcelos. Rotation invariance for steady Hele–Shaw flows. Physics of Fluids A-Fluid Dynamics, 5(8):1863–1865, 1993.

[502] G. Tryggvason and H. Aref. Numerical experiments on Hele–Shaw flow with a sharp interface.

Journal of Fluid Mechanics, 136:1–30, 1983.

[503] G. Tryggvason and H. Aref. Finger-interaction mechanisms in stratified Hele–Shaw flow. Journal of Fluid Mechanics, 154:287–301, 1985.

[504] R.Y. Tsay and S. Weinbaum. Viscous flow in a channel with periodic cross-bridging fibers — exact solutions and Brinkman approximation. Journal of Fluid Mechanics, 226:125–148, 1991.

[505] Y.H. Tu. Saffman–Taylor problem in sector geometry — solution and selection. Physical Review A, 44(2):1203–1210, 1991.

[506] P.A. Tyvand. The role of added mass in the theory of Hele–Shaw cell bubbles. Zeitschrift für Angewandte Mathematik und Physik, 39(3):441–446, 1988.

[507] H.S. Udaykumar and W. Shyy. A grid-supported marker particle scheme for interface tracking.

Numerical Heat Transfer Part B, 27(2):127–153, 1995.

[508] S. Usami, H.H. Chen, Y.H. Zhao, S. Chien, and R. Skalak. Design and construction of a linear shear-stress flow chamber. Annals of Biomedical Engineering, 21(1):77–83, 1993.

[509] H. Van Damme and E. Lemaire. Non-Newtonian fingering and visco-elastic fracturing. In J.C. Charmet et. al., editor, Disorder and Fracture, chapter 6.1, pages 83–104. Plenum Press, New York, 1990.

[510] J.M. Vanden-Broeck. Fingers in a Hele–Shaw cell with surface tension. Physics of Fluids, 26(8):2033–2034, 1983.

[511] G.L. Vasconcelos. Exact-solutions for a stream of bubbles in a Hele–Shaw cell. Proceedings of the Royal Society of London Series A-Mathematical and Physical Sciences, 442(1915):463–468, 1993.

[512] G.L. Vasconcelos. Exact solutions for Hele–Shaw flows with surface tension — the Schwarz-function approach. Physical Review E, 48(2):R 658–R 660, 1993.

[513] G.L. Vasconcelos. Multiple bubbles in a Hele–Shaw cell. Physical Review E, 50(5):R3306–R3309, 1994.

[514] G.L. Vasconcelos and L.P. Kadanoff. Stationary solutions for the Saffman–Taylor problem with surface tension. Physical Review A, 44(10):6490–6495, 1991.

[515] D.A. Vasquez, J.W. Wilder, and B.F. Edwards. Chemical wave propagation in Hele–Shaw cells and porous media. Journal of Chemical Physics, 104(24):9926–9931, 1996.

[516] O. Verhoyen and F. Dupret. A simplified method for introducing the cross viscosity law in the numerical simulation of Hele–Shaw flow. Journal of Non-Newtonian Fluid Mechanics, 74(1–3):25– 46, 1998.

[517] U.P. Vinogradov and P.P. Kufarev. On a filter problem. Technical report, Applied Mathematics Institute, University of Delaware, Newark, Delaware, 1984.

[518] Yu.P. Vinogradov and P.P. Kufarev (ı.P. Vinogradov & P.P. Kufarev). On some partial solution of seepage problems (o nekotoryh qastnyh rexeniØh zadaqi filbtracii). Doklady Akademii Nauk SSSR (Doklady Akademii Nauk SSSR), 57(4):335–338, 1947.

[519] Yu.P. Vinogradov and P.P. Kufarev (ı.P. Vinogradov & P.P. Kufarev). Ob odnoi zadaue

filbtracii. Institut Mehaniki Akademii Nauk So¸za SSR PrikladnaØ Matematika I Mehanika, 12:181–198, 1948.

[520] O. Vizika, D.G. Avraam, and A.C. Payatakes. On the role of the viscosity ratio during low capillary number forced imbibition in porous-media. Journal of Colloid and Interface Science, 165(2):386–401, 1994.

[521] S.S. Vorontsov, A.V. Gorin, V.Y. Nakoryakov, A.G. Khoruzhenko, and V.M. Chupin. Natural convection in a Hele–Shaw cell. International Journal of Heat and Mass Transfer, 34(3):703–709, 1991.

[522] E.P. Vrahopoulou. A model for fluid flow in dies. Chemical Engineering Science, 46(2):629–636, 1991.

[523] E.P. Vrahopoulou. Flow distortions around particles between parallel walls with application to streak formation in slide-coating methods. Chemical Engineering Science, 47(5):1027–1037, 1992.

[524] J. Walker. Fluid interfaces, including fractal flows, can be studied in a Hele–Shaw cell. Scientific American, 257(5):134, 1987.

[525] J. Walker. How to build a Hele–Shaw cell and watch bubbles playing tag in a viscous fluid.

Scientific American, 261(4):116–119, 1989.

[526] J.D. Weeks, W. Van Saarloos, and M. Grant. Stability and shapes of cellular profiles in directional solidification — expansion and matching methods. Journal of Crystal Growth, 112(1):244–282, 1991.

[527] D.E. Weidner and L.W. Schwartz. An experimental and numerical investigation of buoyancy-driven 2-phase displacement. Physics of Fluids A, 3(9):2076–2080, 1991.

[528] W. Weinelt, A.L. Goncharov, I.V. Fryazinov, and K.H. Hartwig. Numerical methods of solving the problem of the injection of plastic into thin molds under pressure. Computational Mathematics and Mathematical Physics, 32(11):1617–1628, 1992.

[529] S.J. Weinstein, E.B. Dussan, and L.H. Ungar. A theoretical study of 2-phase flow through a narrow gap with a moving contact line — viscous fingering in a Hele–Shaw cell. Journal of Fluid Mechanics, 221:53–76, 1990.

[530] N. Whitaker. Numerical solution of the Hele–Shaw equations. Journal of Computational Physics, 90(1):176–199, 1990.

[531] N. Whitaker. Some numerical methods for the Hele–Shaw equations. Journal of Computational Physics, 111(1):81–88, 1994.

[532] J. Wiggert and T. Maxworthy. Modal behavior observed in the evolution of immiscible interfaces within an injection-forced Hele–Shaw cell. Physical Review E, 47(3):1931–1946, 1993.

[533] J.A. Williams. Diffusivity, storativity, and the Dupuit assumptions for periodic flow in a vertical Hele–Shaw model. Water Resources Research, 18(4):925–930, 1982.

[534] S.D.R. Wilson. The Taylor–Saffman problem for a non-Newtonian liquid. Journal of Fluid Mechanics, 220:413–425, 1990.

[535] H. Wolf and D. Woermann. Liquid-liquid interfacial instability in the vicinity of the critical point of a binary liquid mixture. Berichte der Bunsen Gesellschaft für Physikalische Chemie-an International Journal of Physical Chemistry, 98(3):438–440, 1994.

[536] C.J. Wood. Viscous tails in Hele–Shaw flow. Journal of Fluid Mechanics, 46:569–576, 1971.

[537] R.A. Wooding. Growth of fingers at an unstable diffusing interface in a porous medium or Hele– Shaw cell. Journal of Fluid Mechanics, 39:477–495, 1969.

[538] R.A. Wooding and H.J. Morel–Seytoux. Multiphase fluid flow through porous media. Annual Review of Fluid Mechanics, 8:233–275, 1976.

[539] R.A. Wooding, S.W. Tyler, I. White, and P.A. Anderson. Convection in groundwater below an evaporating salt lake. 2: Evolution of fingers or plumes. Water Resources Research, 33(6):1219– 1228, 1997.

[540] J.J. Xu. Global stability of viscous fingering in a Hele–Shaw cell: formation of oscillatory fingers.

European Journal of Applied Mathematics, 2:105–132, 1991.

[541] J.J. Xu. Interfacial instabilities and fingering formation in Hele–Shaw flow. IMA Journal of Applied Mathematics, 57(2):101–135, 1996.

[542] J.J. Xu. Interfacial pattern formation in nonlinear dynamic systems: dendrites, fingers and interfacial waves. Nonlinear Analysis — Theory Methods and Applications, 30(5):2775–2786, 1997.

[543] Z.M. Yang and Y.C. Yortsos. Asymptotic solutions of miscible displacements in geometries of large aspect ratio. Physics of Fluids, 9(2):286–298, 1997.

[544] C. Yeung and D. Jasnow. Dense-branching morphology and the radial Hele–Shaw cell driven at a constant flux. Physical Review A, 41(2):891–893, 1990.

[545] C. Yeung, J.L. Mozos, A. Hernanez–Machado, and D. Jasnow. Surface-driven instability and enhanced relaxation in the dynamics of a nonequilibrium interface. Journal of Statistical Physics, 70(5–6):1149–1174, 1993.

[546] J. Yokoyama, Y. Kitagawa, H. Yamada, and M. Matsushita. Dendritic growth of viscous fingers under linear anisotropy. Physica A, 204(1–4):789–799, 1994.

[547] Y.C. Yortsos and F.J. Hickernell. Linear stability of immiscible displacement in porous media.

SIAM Journal Of Applied Mathematics, 49(3):730–748, 1989.

[548] M. Zeybek and Y.C. Yortsos. Long waves in parallel flow in Hele–Shaw cells. Physical Review Letters, 67(11):1430–1433, 1991.

[549] M. Zeybek and Y.C. Yortsos. Parallel flow in Hele–Shaw cells. Journal of Fluid Mechanics, 241:421–442, 1992.

[550] Q. Zhang. Some complex equations arising in Hele–Shaw flow. Applied Mathematics Letters, 6(5):45–47, 1993.

[551] H. Zhao, J. Casademunt, C. Yeung, and J.V. Maher. Perturbing Hele–Shaw flow with a small gap gradient. Physical Review A, 45(4):2455–2460, 1992.

[552] H. Zhao, J. Casademunt, C. Yeung, and J.V. Maher. Perturbing Hele–Shaw flow with a small-gap gradient. Physical Review E, 48(2):1601, 1993.

[553] H. Zhao and J.V. Maher. Viscoelastic effects in patterns between miscible liquids. Physical Review A, 45(12):R8328–R8331, 1992.

[554] H. Zhao and J.V. Maher. Associating-polymer effects in a Hele–Shaw experiment. Physical Review E, 47(6):4278–4283, 1993.

[555] J.Y. Zhu. A numerical study of chemical front propagation in a Hele–Shaw flow under buoyancy effects. Physics of Fluids, 10(4):775–788, 1998.

[556] A. Zidansek, A. Blinc, G. Lahajnar, D. Keber, and R. Blinc. Finger-like lysing patterns of bloodclots. Biophysical Journal, 69(3):803–809, 1995.

[557] R.W. Zimmerman and G.S. Bodvarsson. Hydraulic conductivity of rock fractures. Transport in Porous Media, 23(1):1–30, 1996.

[558] W.B. Zimmerman and G.M. Homsy. Nonlinear viscous fingering in miscible displacement with anisotropic dispersion. Physics of Fluids A, 3(8):1859–1872, 1991.

[559] G. Zocchi, B.E. Shaw, A. Libchaber, and L.P. Kadanoff. Finger narrowing under local perturbations in the Saffman–Taylor problem. Physical Review A, 36(4):1894–1900, 1987.

[560] G. Zocchi, P. Tabeling, and M. Ben Amar. Saffman–Taylor plumes. Physical Review Letters, 69(4):601–604, 1992.

5 Theses

[1] E. Corvera. Anisotropic viscous fingering. PhD thesis, McGill University, 1995. [2] L.J. Cummings. Free boundary models in viscous flow. DPhil thesis, University of Oxford, 1996. [3] S.D. Howison. Free and moving boundary value problems in hydrodynamics. DPhil thesis, University of Oxford, 1983.

[4] C. Huntingford. Unstable Hele–Shaw and Stefan problems. DPhil thesis, University of Oxford, 1992. [5] McLean J.W. The fingering problem in flow through porous media. PhD thesis, California Institute of Technology, 1980.

[6] B. Klein Obbink. Moving boundary problems in relation with equations of Löwner-Kufareev Type.

PhD thesis, Eindhoven University of Technology, 1995.

[7] G. Prokert. Parabolic evolution equations for quasistationary free boundary problems in capillary fluid mechanics. PhD thesis, Eindhoven University of Technology, 1996.

[8] L.A. Romero. The fingering problem in a Hele–Shaw cell. PhD thesis, California Institute of Technology, 1981.

[9] G.A.L. van de Vorst. Modelling and numerical simulation of viscous sintering. PhD thesis, Eindhoven University of Technology, 1994.

6 Articles on Stokes Flow with Free Surfaces

[1] A. Acrivos. The breakup of small drops and bubbles in shear flows. Annals of the New York Academy of Science, 404:1–11, 1983.

[2] L.K. Antanovskii. Boundary integral equations in quasisteady problems of capillary fluid mechanics, part 2: Application of the stress-stream function. Meccanica, pages 59–65, 1991.

[3] L.K. Antanovskii. The bi-analytic stress-stream function in plane quasistationary problems of capillary hydrodynamics. Siberian Mathematical Journal, 33(1):1–11, 1992.

[4] L.K. Antanovskii. Creeping thermocapillary motion of a two-dimensional deformable bubble: existence theorem and numerical simulation. European Journal of Mechanics B, 11(6):741–758, 1992.

[5] L.K. Antanovskii. Analyticity of a free boundary in plane quasi-steady flow of a liquid form subject to variable surface tension. In Proc. of Conference: The Navier-Stokes Equations II: Theory and Numerical Methods, Oberwolfach 1991, pages 1–16, 1993.

[6] L.K. Antanovskii. Influence of surfactants on a creeping free boundary flow induced by two counter– rotating horizontal thin cylinders. European Journal of Mechanics B, 13(1):73–92, 1994.

[7] L.K. Antanovskii. A plane inviscid incompressible bubble placed within a creeping viscous flow:

formation of a cusped bubble. European Journal of Mechanics B, 13(4):491–509, 1994.

[8] L.K. Antanovskii. Formation of a pointed drop in Taylor 4-roller mill. Journal of Fluid Mechanics, 327:325–341, 1996.

[9] A. Badea and J. Duchon. Capillary driven evolution of an interface between viscous liquids. Comptes Rendus Acad. Sci. Paris Série I, 320:253–258, 1995.

[10] J.D. Buckmaster. Pointed bubbles in slow viscous flow. Journal of Fluid Mechanics, 55:385, 1972.

[11] J.D. Buckmaster. Buckling of thin viscous jets. Journal of Fluid Mechanics, 61:449, 1973.

[12] J.D. Buckmaster. Viscous gravity spreading of an oil slick. Journal of Fluid Mechanics, 59:481, 1973.

[13] S.A. Chivilikhin. Dynamics of a free multiply connected surface of a viscous liquid. Soviet Physics Doklady, 35(11):923–924, 1990.

[14] L.J. Cummings, S.D. Howison, and J.R. King. Conserved quantities in Stokes flow with free surfaces.

Physics of Fluids, 9(3):477–480, 1997.

[15] A.M.J. Davis and A.L. Frenkel. Cylindrical liquid bridges squeezed between parallel plates — exact Stokes flow solutions and hydrodynamic forces. Physics of Fluids A, 4(6):1105–1109, 1992.

[16] J. de Graaf. Mathematical addenda to Hopper’s model of plane Stokes flow driven by capillarity on a free surface. In G.F. Helminck, editor, Proceedings of the Conference on Modern Mathematical Physics, pages 167–185, 1992.

[17] P.R. Garabedian. Free boundary flows of a viscous liquid. Comm. Pure & Appl. Math., XIX:421– 434, 1966.

[18] M. Günther and G. Prokert. Existence results for the quasistationary motion of a capillary liquid drop. Zeitschrift für Analysis und ihre Anwendungen, 16(2):311–348, 1997.

[19] E.B. Hansen. Stokes flow of a fluid layer over an obstacle on a tilted plane. Mathematical Computer Modelling, 15(3–5):185–193, 1991.

[20] J.F. Harper. Axisymmetric Stokes flow images in spherical free surfaces with applications to rising bubbles. Journal of the Australian Mathematical Society Series B, 25:217–231, 1983.

[21] R.W. Hopper. Coalescence of two equal cylinders: Exact results for creeping viscous plane flow driven by capillarity. Journal of the American Ceramic Society (Comm.), 67:C262–264, 1985. Errata, ibid. 68, C138.

[22] R.W. Hopper. Plane Stokes flow driven by capillarity on a free surface. Journal of Fluid Mechanics, 213:349–375, 1990.

[23] R.W. Hopper. Plane Stokes flow driven by capillarity on a free surface. 2 — further developments.

Journal of Fluid Mechanics, 230:355–364, 1991.

[24] R.W. Hopper. Stokes flow of a cylinder and half-space driven by capillarity. Journal of Fluid Mechanics, 243:171–181, 1992.

[25] R.W. Hopper. Capillarity–driven plane Stokes–flow exterior to a parabola. Quarterly Journal of Mechanics and Applied Mathematics, 46(2):193–210, 1993.

[26] S.D. Howison and S. Richardson. Cusp development in free boundaries, and two-dimensional slow viscous flows. European Journal of Applied Mathematics, 6:441–454, 1995.

[27] D.B. Ingham and Y. Yuan. Multiple solutions of Stokes flow with a free surface. Engineering Analysis with Boundary Elements, 19(4):261–268, 1997.

[28] J. Jeong and H.K. Moffatt. Free surface cusps associated with flow at low Reynolds number. Journal of Fluid Mechanics, 241:1–22, 1992.

[29] R.E. Johnson and S.S. Sadhal. Stokes–flow past bubbles and drops partially coated with thin films.

2: Thin films with internal circulation — a perturbation solution. Journal of Fluid Mechanics, 132:295–318, 1983.

[30] D.D. Joseph. Understanding cusped interfaces. Journal of Non-Newtonian Fluid Mechanics, 44:127– 148, 1992.

[31] D.D. Joseph, J. Nelson, M. Renardy, and Y. Renardy. Two-dimensional cusped interfaces. Journal of Fluid Mechanics, 223:383–409, 1991.

[32] B. Klein Obbink. Theorem on the existence of solutions of quasi-static moving boundary problems.

European Journal of Applied Mathematics, 6(5):529–538, 1995.

[33] H.K. Kuiken. Viscous sintering: the surface-tension-driven flow of a liquid form under the influence of curvature gradients at its surface. Journal of Fluid Mechanics, 214:503–515, 1990.

[34] H.K. Kuiken. Deforming surfaces and viscous sintering. In D.G. Dritschel and R.J. Perkins, editors, The Mathematics of Deforming Surfaces, pages 75–97. Oxford University Press, 1996.

[35] P.I. Plotnikov. On a class of curves that arises in a problem with a free boundary for Stokes flow.

Siberian Mathematical Journal, 36(3):533–540, 1995.

[36] C. Pozrikidis. Numerical studies of singularity formation at free surfaces and fluid interfaces in two-dimensional Stokes flow. Journal of Fluid Mechanics, 331:145–167, 1997.

[37] C. Pozrikidis. Numerical studies of cusp formation at fluid interfaces in Stokes flow. Journal of Fluid Mechanics, 357:29–57, 1998.

[38] G. Prokert. On the existence of solutions in plane quasistationary Stokes flow driven by surface tension. European Journal of Applied Mathematics, 6:539–558, 1995.

[39] J.M. Rallison. The deformation of small viscous drops and bubbles in shear flows. Annual Review of Fluid Mechanics, 16:45–66, 1984.

[40] D.A. Reinelt and P.G. Saffman. The penetration of a finger into viscous fluid in a channel and tube.

SIAM Journal of Science, Statistics and Computing, 6(3):542–561, 1985.

[41] S. Richardson. Two-dimensional bubbles in slow viscous flows. Journal of Fluid Mechanics, 33(3):475–493, 1968.

[42] S. Richardson. Two-dimensional bubbles in slow viscous flows. 2. Journal of Fluid Mechanics, 58(1):115–127, 1973.

[43] S. Richardson. Two-dimensional slow viscous flows with time-dependent free boundaries driven by surface tension. European Journal of Applied Mathematics, 3:193–207, 1992.

[44] S. Richardson. Optimum profiles in two-dimensional Stokes flow. Proceedings of the Royal Society of London Series A, 450:603–622, 1995.

[45] S. Richardson. Two-dimensional Stokes flows with time-dependent free boundaries driven by surface tension. European Journal of Applied Mathematics, 8(4):311–329, 1997.

[46] K. Sarkar and A. Prosperetti. Effective boundary conditions for Stokes flow over a rough surface.

Journal of Fluid Mechanics, 316:223–240, 1996.

[47] D.A. Spence and P. Wilmott. Rotation and deformation of a viscous inclusion in Stokes–flow.

Proceedings of the Royal Society of London Series A, 418(1855):383–403, 1988.

[48] S. Tanveer and D.G. Crowdy. A theory of exact solutions for annular viscous blobs. Journal Nonlinear Science, 8:375–400, 1998.

[49] S. Tanveer and D.G. Crowdy. A theory of exact solutions for plane viscous blobs. Journal Nonlinear Science, 8:261–279, 1998.

[50] S. Tanveer and G.L. Vasconcelos. Bubble breakup in two-dimensional Stokes flow. Physical Review Letters, 73(21):2845–2848, 1994.

[51] S. Tanveer and G.L. Vasconcelos. Time-evolving bubbles in two-dimensional Stokes flow. Journal of Fluid Mechanics, 301:325–344, 1995.

[52] T.C. Ton and J.R. Blake. General solutions of the Stokes flow equations. Journal of Mathematical Analysis and Applications, 90(1):72–84, 1982.

[53] E.O. Tuck, Y.M. Stokes, and L.W. Schwartz. Slow slumping of a very viscous liquid bridge. Journal of Engineering Mathematics, 32(1):27–40, 1997.

[54] G.A.L. van de Vorst. A BEM solution for the simulation of axisymmetric viscous sintering. In L.C. Wrobel and C.A. Brebbia, editors, Computational Modelling of Free and Moving Boundary Problems II, pages 123–130. Computational Mechanics Publications, 1993.

[55] G.A.L. van de Vorst. Integral formulation to simulate the viscous sintering of a two-dimensional lattice of periodic unit cells. Journal of Engineering Mathematics, 30:97–118, 1996.

[56] G.A.L. van de Vorst and R.M.M. Mattheij. Implementing the boundary element method for 2- d viscous sintering. In L.C. Wrobel and C.A. Brebbia, editors, Computational Modelling of Free and Moving Boundary Problems, Vol. 1: Fluid Flow, pages 341–355. Computational Mechanics Publications, 1991.

[57] G.A.L. van de Vorst and R.M.M. Mattheij. Numerical analysis of a 2-D viscous sintering problem with non-smooth boundaries. Computing, 49:239–263, 1992.

[58] G.A.L. van de Vorst, R.M.M. Mattheij, and Kuiken H.K. A boundary element solution for twodimensional viscous sintering. Journal of Computational Physics, 100(1):50–63, 1992.

[59] G.A.L. van de Vorst. Integral method for a two-dimensional stokes flow with shrinking holes applied to viscous sintering. Journal of Fluid Mechanics, 257:667–689, 1993.

[60] G.A.L. van de Vorst and R.M.M. Mattheij. A BEM-BDF scheme for curvature driven moving stokes flows. Journal of Computational Physics, 120:1–14, 1995.

[61] A.L. Yarin. Surface-tension-driven flows at low reynolds number arising in optoelectronic technology.

Journal of Fluid Mechanics, 286:173–200, 1995.

[62] G.K. Youngren and A. Acrivos. On the shape of a gas bubble in a viscous extensional flow. Journal of Fluid Mechanics, 76(3):433–442, 1976.

[63] X.G. Zhang and O.A. Basaran. Dynamic surface tension effects in impact of a drop with a solid surface. Journal of Colloid and Interface Science, 187(1):166–178, 1997.