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RESEARCH ACTIVITIES 

 

Professor Meyer is the current Director of the new NSF funded Materials Research Science and 

Engineering Center at Brandeis University, for the study of constraints and frustration in nano-

structured and bio-molecular materials.  His research has concerned various aspects of the physics and 

chemistry of liquid crystals, including fundamental studies of liquid crystal ordering in a variety of 

systems, electric and magnetic field effects, defect structures, phase changes, and the relationship 

between molecular structure and novel macroscopic properties such as flexoelectricity and 

ferroelectricity.  Recently, his research has concentrated on liquid crystalline gels and elastomers, and 

textures and modulated phases in ferroelectric liquid crystals. His research has been supported by 

grants and contracts from the National Science foundation, the U.S. Army Research Office, the U.S. 

Department of Energy, and the Raytheon Corp. He has consulted with a number of companies on the 

development of liquid crystal materials and devices, and on patent related issues, and holds four 

patents: 

  US Patent #4,601,542 "Nematic Liquid Crystal Storage Display Device," July 22, 1986. 

  US Patent #4,601,543 "Nematic Liquid Crystal Storage Display Device" July 22, 1986. 
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(with Gary D. Boyd, Julian Cheng, and Robert N. Thurston), 

  US Patent #4,917,475 "Flexoelectric Liquid Crystal Device" April 17, 1990. 

(with Jayantilal S. Patel),  

  US Patent #6,088,541 "Color-Balanced Glare Reduction System for Flash Cameras" July 11, 2000. 
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F. Spaepen), J. Non-Cryst. Solids 13, (1973/74). 
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"Pretransitional Optical Rotation in the Isotropic Phase of Cholesteric Liquid Crystals" (with J. 

Cheng), Phys. Rev. A9, 2744 (1974). 

 

"Compression Induced Smectic A to Smectic C Phase Change in a Liquid Crystal" (with R. Ribotta 

and G. Durand), J. Phys. Lett. 35, L-161 (1974). 
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"Ferroelectric Liquid Crystals" (with L. Liebert, L. Strzelecki and P. Keller), J. Phys. Lett. 36, L-69 
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"Structural Problems in Liquid Crystal Physics," Les Houches Summer School in Theoretical Physics, 

1973. Molecular Fluids, R. Balian and G. Weil (eds.) (Gordon and Breach, New York, 1976). 

 

"The Surface Tension in a Structural Model for the Solid-Liquid Interface" (with F. Spaepen), Scripta 

Met. 10, 257 (1976). 

 

"Mean Field Theory of the Nematic-Smectic A Phase Change in Liquid Crystals" (with T.C. 

Lubensky), Phys. Rev. A14, 2307 (1976). 

 

"Electroclinic Effect at the A-C Phase Changes in a Chiral Smectic Liquid Crystal" (with S. Garoff), 

Phys. Rev. Lett. 38, 848 (1977). 

 

"The Parabolic Focal Conic:  A New Smectic A Defect" (with Ch.S. Rosenblatt, R. Pindak, and N.A. 

Clark) J. Phys. 38, 1105 (1977). 

 

"Ferroelectric Liquid Crystals:  A Review," Mol. Cryst. Liq. Cryst. 40, 33 (1977). 

 

"Light Scattering Study of Two-Dimensional Molecular-Orientation Fluctuations in a Freely 
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"Direct Observation of Dislocations in Smectics" (with S.T. Lagerwall and B. Stebler), Ann. Phys. 3, 
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"Reply to 'Behavior of Electric Susceptibility and Electroclinic Coefficient Near the Chiral Smectic A-
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"Observation of Edge Dislocations in Smectic Liquid Crystals" (with B. Stebler and S.T. Lagerwall), 

Phys. Rev. Lett. 41, 1393 (1978). 

 

"Electroclinic Effect at the A-C Phase Change in a Chiral Smectic Liquid Crystal" (with S. Garoff), 

Phys. Rev. A19, 338 (1979). 
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"Domain Structure in the Nematic Freedericksz Transition" (with E. Guyon and Jesus Salan), Mol. 

Cryst. Liq. Cryst. 54, 261 (1979). 

 

"Freely Suspended Ferroelectric Liquid Crystal Films:  Absolute Measurements of Polarization, Elastic 

Constants, and Viscosities" (with Charles Rosenblatt, Ronald Pindak, and Noel Clark), Phys. Rev. 

Lett. 42, 1220 (1979). 

 

"Temperature Behavior of Ferroelectric Liquid Crystal Thin Films:  A Classical XY System" (with 

Charles Rosenblatt, Ronald Pindak, and Noel A. Clark), Phys. Rev. A21, 140 (1980). 

 

"Macroscopic Orientation Patterns in Smectic-C Films" (with Ronald Pindak, C.Y. Young, and N.A. 

Clark) Phys. Rev. Lett. 45, 1193 (1980). 

 

"Liquid Crystals: Effects Suitable for Displays," Bull. Am. Phys. Soc. 26, 1230 (1981). 

 

"A Nematic Liquid Crystal Storage Display Based on Bistable Boundary Layer Configurations" (with 

J. Cheng, R.N. Thurston, and G.D. Boyd) Appl. Phys. Lett. 40, 1007 (l982). 

 

"Macroscopic Phenomena in Nematic Polymers," in Polymer Liquid  Crystals, eds. by A. Cifferi, W.R. 

Krigbaum, and R.B. Meyer, Academic Press, New York, (1982). 

 

"Electromagnetic Wave Propagation in a Periodically Bent Nematic Liquid Crystal" (with Hiap Liew 

Ong), J. Opt. Soc. Am. 73, 167 (1983). 

 

"Discovery of dc Switching of a Bistable Boundary Layer Liquid Crystal Display" (with R.N. 

Thurston), Appl. Phys. Lett. 43, 342 (1983). 

 

"A New Low-Voltage Electrically-Addressed Bistable Nematic Liquid-Crystal Boundary-Layer 

Display" (with Julian Cheng, Robert N. Thurston, and Gary D. Boyd), IEEE Trans. on Electron 

Devices, Vol. Ed-30, No. 5, 520 (1983). 

 

"Optically-Induced Bistability in a Nematic Liquid Crystal" (with Hiap Liew Ong), Optical Bistability 

2, edited by C.M. Bowden, H.M. Gibbs and Samuel L. McCall, Plenum Publ. Corp. (1984), pp. 333-

336. 

 

"Multistable Orientation in a Nematic Liquid Crystal Cell Induced by External Field and Interfacial 

Interaction" (with Hiap Liew Ong and Alan J. Hurd), J. Appl. Phys. 55, 2809-2815 (1984). 

 

"Field Induced Transient Periodic Structures in Nematic Liquid Crystals:  The Twist-Frederiks 

Transition" (with Franklin Lonberg, Seth Fraden, and Alan J. Hurd), Phys. Rev. Lett. 52, 1903 (1984). 

 

"Flexible Detection Optics for Light Scattering" (with Victor Taratuta and Alan J. Hurd), Rev. Sci. 

Instrum. 55, 751 (1984). 

 

"Smectic-C to Smectic A Transition in Variable Thickness Liquid-Crystal Films:  Order Parameter 

Measurement and Theory" (with S. Heinecamp, R.A. Pelcovits, E. Fontis, E. Yi Chen and R. Pindak), 

Phys. Rev. Lett. 52, 1017 (1984). 



 5 

 

"Physical Mechanisms of dc Switching in a Liquid-Crystal Bistable Boundary Layer Display" (with 

R.N. Thurston, Julian Cheng, and Gary D. Boyd), J. Appl. Phys. 56, 263-272 (1984). 

 

"Parallel Alignment of Poly- -benzyl-glutamate Nematic Liquid Crystals at a Solid Surface" (with 

Victor G. Taratuta and George M. Srajer), Mol. Cryst. Liq. Cryst. 116, 245 (1985). 

 

"Magnetic Field Induced Alignment and Instabilities in Ordered Colloids of Tobacco Mosaic Virus" 

(with Seth Fraden, Alan J. Hurd, M. Cahoon and D.L.D. Caspar), J. Phys. (Paris) Colloque C3-46,  

C3-85 (1985). 

 

"Field Induced Transient Periodic Structures in Nematic Liquid Crystals: The Splay Frederiks 

Transition" (with Alan J. Hurd, Seth Fraden, and Franklin Lonberg), J. Phys. (Paris) 46, 905 (1985). 

 

"Geometrical Optics Approximation for the Electromagnetic Fields in Layered Inhomogeneous 

Liquid-Crystalline Planar Structures" (with Hiap Liew Ong), J. Opt. Soc. Am. A2, 198 (1985). 

 

"Alignment of Nematic Liquid Crystals by Inhomogeneous Surfaces" (with A.J. Hurd and Hiap Liew 

Ong), J. Appl. Phys. 57, 186 (1985). 

 

"Light Scattering Study of a Polymer Nematic Liquid Crystal" (with Victor G. Taratuta and Alan J. 

Hurd), Phys. Rev. Lett. 55, 246 (1985). 

 

"New Ground State for the Splay Freedericksz Transition in a Polymer Nematic Liquid Crystal" (with 

Franklin Lonberg), Phys. Rev. Letters 55, 718 (1985). 

 

"Measurements of the Anisotropic Viscous and Elastic Properties of Lyotropic Polymer Nematics" 

(with Franklin Lonberg, Victor G. Taratuta, Seth Fraden, Sin-Doo Lee, and Alan J. Hurd), Faraday 

Discussions, Chem. Soc. 75, paper 7. 

 

"Computation of the Phase Equilibrium, Elastic Constants, and Viscosities of a Hard-Rod Nematic 

Liquid Crystal" (with Sin-Doo Lee), J. Chem. Phys. 84, 3443 (1986). 

 

"Molecular Imaging of Tobacco Mosaic Virus Lyotropic Nematic Phases" (with Joseph A.N. 

Zasodzinski), Phys. Rev. Lett. 56, 636 (1986). 

 

"Consequences of Bond-Orientational Order on the Macroscopic Orientation Patterns of Thin Tilted 

Hexatic Liquid Crystal Films" (with S.B. Dierker and R. Pindak), Phys. Rev. Lett. 56, 1819 (1986). 

 

"AC Field Induced Order in Dense Colloidal Systems" (with Alan J. Hurd and Seth Fraden), 

Proceedings of the Second International Conference on Ultrastructure Processing of Ceramics, 
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"Comment on Nonequilibrium Periodic Structures Induced by Rotating and Static Fields in a Lyotropic 

Nematic Liquid Crystal" (with Seth Fraden), Phys. Rev. Lett. 57, 3122 (1986). 

 

"Flexoelectric Electrooptics of a Cholesteric Liquid Crystal" (with J.S. Patel), Phys. Rev. Lett. 58, 

1538 (1987). 
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"Model for Smectic-A Ordering of Parallel Hard Rods" (with Xin Wen), Phys. Rev. Lett. 59, 1325 

(1987). 

 

"Elasticity of a Nematic Polymer in the Infinite Molecular Chain Limit" (with Victor G. Taratuta), 

Liquid Crystals 2, 373 (1987). 

 

"Orientational Distribution Function in Nematic Tobacco-Mosaic-Virus Liquid Crystals Measured by 

X-ray Diffraction'' (with Rudolf Oldenbourg, Xin Wen, and D.L.D. Caspar), Phys. Rev. Letters 61, 

1851 (1988). 

 

"Crossover Behavior of the Elastic Coefficients and Viscosities of a Polymer Nematic Liquid Crystal'' 

(with Sin-Doo Lee), Phys. Rev. Letters 61, 2217 (1988). 

 

"Anisotropic Mechanical Properties of a Polymer Nematic Liquid Crystal,'' (with Victor G. Taratuta 

and Franklin) Phys. Rev. A37, 1831 (1988). 
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88, 5196 (1989). 
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Journal de Physique 50, 3043 (1989). 

 

"Observation of Smetic~A Ordering in the Colloidal Suspension of Tobacco Mosaic Virus,'' (with Xin 

Wen and D.L.D. Caspar) Phys. Rev. Letters 63, 25 (1989). 

 

"The Isotropic-Nematic Phase Transition and Angular Correlations in Isotropic Suspensions of 

Tobacco Mosaic Virus,'' (with Seth Fraden, Georg Maret and D.L.D. Caspar) Phys. Rev. Letters 63, 

2068 (1989). 

 

"Electric-Field-Induced Association of Colloidal Particles,'' (with S. Fraden and A.J. Hurd) Phys. Rev. 

Lett. 63, 2373 (1989). 

 

"Light Scattering Measurements of Anisotropic Viscoelastic Coefficients for a Main Chain Polymer 

Nematic Liquid Crystal,'' (with Sin-Doo Lee) Liquid Crystals 7, 15 (1990). 

 

"The Growth of Highly Ordered Textures in Planar Poly- -Benzylglutamate Liquid Crystals,'' (with 

Sin-Doo Lee) Liquid Crystals 7, 451 (1990). 

 

"Effect of Flexoelectric Coupling on Helix Distortions in Cholesteric Liquid Crystals," (with Sin-Doo 

Lee and J.S. Patel) J. Appl. Phys. 67, 1293 (1990). 

 

"An Automated Light Scattering System Scanning in Two Spherical Angles," (with Xin Wen and 

Mark J. Schnitzer) Rev. Sci. Instrum. 61, 2069 (1990). 
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"Ordered Phases in Colloidal Suspensions of Tobacco Mosaic Virus," in Dynamics and Patterns in 

Complex Fluids, edited by A. Onuki and K. Kawasaki, Springer Proceedings in Physics 52, 62 (1990). 

 

"Solitons and Pattern Formation in Liquid Crystals in a Rotating Magnetic Field,'' (with Kalman 

Migler) Phys. Rev. Letters 66, 1485 (1991). 

 

"Elastic and Viscous Properties of Lyotropic Polymer Nematics,'' (with Sin-Doo Lee), chapter 9 in 

Liquid Crystallinity in Polymers, ed. Alberto Ciferri, (VCH Publishers, New York, 1991). 

 

"Field-induced first order phase transition and spinodal point in nematic liquid crystals,'' (with George 

Srajer and Franklin Lonberg) Phys. Rev. Letters 67, 1102 (1991). 

 

"X-ray scattering from polymer nematic liquid crystals,'' (with Xiaolei Ao and Xin Wen) Physica 

A176, 63 (1991). 

 

"Brillouin Light Scattering from Nematic Polymer Solutions,'' (with Z. Hu, Xin Wen, J.J. Vanderwal, 

Xiaolei Ao and D. Walton) J. Chem. Phys. 97, 568 (1992). 

 

"Filaments in Liquid Crystals: Structure and Dynamics,'' (with P. Palffy-Muhoray, B. Bergersen, H. 

Lin and Z. Racz) Proceedings of the KIT International Workshop on the Physics of Pattern Formation 

in Complex Dissipative Systems, Kitakyushu, Sept. 1991, ed. S. Kai (World Scientific, Singapore, 

1992). 

 

"Fluid flow-induced pattern formation in liquid crystals in a rotating magnetic field,'' (with Kalman 

Migler) Phys. Rev. E48, 1218 (1993). 

 

"Spirals in liquid crystals in a rotating magnetic field,'' (with Kalman Migler) Physica D71, 412 (1994). 

 

"Light scattering study of fluctuations at the nematic-smectic~A phase transition in suspensions of 

Tobacco Mosaic Virus,'' (with Jin-Hua Wang and Franklin Lonberg) in Ordering in Macromolecular 

Systems; Proceedings of the Osaka University Macromolecular Symposium, A. Teramoto, et al., ed. 

(Springer Verlag, Berlin, 1994). 

 

"The Liquid Crystal Smart Reflector,''(with Ching-Chao Chang and Franklin Lonberg) Proceedings of 

the 2
nd

 International Conference on Intelligent Materials, C.A. Rogers and G.G. Wallace, eds. 

(Technomic, Lancaster, PA, 1994). 

 

"A Dye-dispersed Liquid Crystal Smart Reflector,'' (with C.C. Chang and Franklin Lonberg) Materials 

Research Society Symposium Proceedings 360, 97 (1994). 

 

"Liquid Crystal Smart Reflectors,'' (with C.-C. Chang and F. Lonberg), SPIE Conference on Smart 

Materials, SPIE 2441, 68, 1995. 

 

"Piezoelectricity in Cholesteric Elastomers,'' (with R. Pelcovits) J. de Physique II France 5, 877, 1995. 

 

"Tensiometer for Free-Standing Smectic Films,'' (with Matthias Eberhardt) Rev. Sci. Instrum. 67, 2846 

(1996). 
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"Cholesteric Liquid Crystal Smart Reflectors,''  (with Ching-Chao Chang and F. Lonberg), Mol. Cryst. 

Liq. Cryst. 288, 47 (1996). 

"Piezoelectric Effect in Cholesteric Elastomer Gels,'' (with C.-C. Chang and L.-C. Chien) Phys. Rev. 

E55, 534 (1997). 

 

"Thickness Effect on Pattern Formation in a Liquid Crystal in a Rotating Magnetic Field,'' (with Chun 

Zheng) Phys. Rev. E55, 2882 (1997). 

 

"Electro-Optical Study of Nematic Elastomer Gels,'' (with C.-C. Chang and L.-C. Chien) Phys. Rev. 

E56, 595 (1997). 

 

"Structure and Dynamics of Solitons in a Nematic Liquid Crystal in a Rotating Magnetic Field,'' (with 

Chun Zheng) Phys. Rev. E56, 5553 (1997). 

 

"Polar Smectic Films,'' (with Isabelle Kraus) Phys. Rev. Letters 82, 3815 (1999). 

 

"Electro-mechanical Fredericks Effects in Nematic Gels,'' (with E.M. Terentjev, M. Warner and J. 

Yamamoto), Phys. Rev. E60, 1872 (1999).  
 

"Untwisting of a Cholesteric Elastomer by a Mechanical Field," (with M. Warner, E.M. Terentjev, and 

Y. Mao), Phys. Rev. Letters 85, 2320 (2000). 

 

"Chiral Hedgehoh textures in two-dimensional XY-like ordered domains," Kok-Kiong Loh, Isabelle 

Kraus, and Robert B. Meyer, Phys. Rev. E 62, 5115 (2000). 

 

"Equilibrium Size and Textures of Islands in Free-standing Smectic C* Films," (with Dmitri 

Konovalov, Isabelle Kraus and Jong-Bong Lee) International Liquid Crystal Conference 18, July 2000, 

Molecular Crystals and Liquid Crystals 364, 123-131 (2001). 

 

“The electroclinic effect and modulated phases in smectic liquid crystals,” Robert B. Meyer and Robert 

A. Pelcovits, Phys. Rev. E 65, 061704-1-6, (2002). 

 

“Isotropic-cholesteric transition in liquid-crystalline gels,'' R. A. Pelcovits and R. B. Meyer, 

Phys. Rev. E  66, 031706-1-6, (2002). 

 

“Buckling instability in liquid crystalline physical gels,” Rafael Verduzco, Guangnan Meng, Julia A. 

Kornfield, and Robert B. Meyer, in press, Phys. Rev. Letters 96, 147802 (2006). 

 

“Textural transformations in islands on free standing Smectic C* liquid crystal films,” Jong-Bong Lee, 

Dmitri Konovalov, and Robert B. Meyer, Phys. Rev. E 73, 051705 – 051712 (2006). 

 

“Unwinding of a strained cholesteric elastomer by disclination loop nucleation,”  A. C. Callan-Jones, 

R. A. Pelcovits, R. B. Meyer, and A. F. Bower, Phys. Rev. E 75, 011701 (2007). 

 

“Dynamics of the molecular orientation field coupled to ions in two-dimensional ferroelectric liquid 
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(2007). 

 

http://link.aip.org/link?pre/76/021704
http://link.aip.org/link?pre/76/021704
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Jong-Bong Lee, Robert A. Pelcovits, and Robert B. Meyer, Phys. Rev. E 75, 051701 (2007). 

 

“Direct measurement of the twist penetration length in a single smectic~A layer of colloidal virus 
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"Twist penetration in single-layer smectic A discs of colloidal virus particles." Pelcovits, Robert A. and 

Meyer, Robert B. Liquid Crystals 36. 10-11 (2009): 1157-1160. 

"Mechanisms of flexoelectric switching in a zenithally bistable nematic device." Parry-Jones, Lesley 

A, Meyer, Robert B., and Elston, S.J. Journal of Applied Physics 106. 1 (2009): article number 
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“Theory of depletion-induced phase transition from chiral smectic-A twisted ribbons to semi-infinite 

flat membranes “, C. Nadir Kaplan, Hao Tu, Robert A. Pelcovits, and Robert B. Meyer, Phys. Rev. E 

82, 021701 (2010). 
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http://pre.aps.org/abstract/PRE/v82/i2/e021701
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