
259 

 

BIBLIOGRAPHY 

 

CHAPTER 1: 

[1] G. Durand and J. D. Lister; Ann. Rev. Mate. Sci., 23, 269 (1973), Recent advances in liquid crystals. 

[2] T. J. Sluckin, D. A. Dunmur and H. Stegemeyer, Crystals That Flow: Classic Papers from the History of Liquid 

Crystals, History of Physics Group Newsletter, Institute of Physics (2006). 

[3] O. Lehmann; Z. physik. Chem. 4, 462- 472 (1889), Fließende Kristalle. 

[4] F. Reinitzer; Monatshefte fur Chemie., 9, 421-441(1888), Beitrage Zur Kenntnis des Cholesterins. 

[5] G. Freidel; Ann. Physique (Paris), 18, 273 (1922), Les états mésomorphes de la matiére. 

[6] V. Vill; Liq. Cryst 3.4 Database, LC publisher GmbH, hamburg, May (2000). 

[7] H. Kelker and R. Hatz; Verlag Chemie, Chapter 1 (1980), Hand Book of Liquid Crystals. 

[8] H. Kelker; Mol. Cryst. Liq. Cryst., 21, 1 (1973), History of liquid crystals.  

[9] H. Kelker and P. M. Knoll; Liquid. Cryst. 5(1), 19 (1989), Plenary Lecture: Some pictures of the history of liquid 

crystals. 

[10] G. W. Gray; Mol. Cryst. Liq. Cryst., 63, 3 (1981), Comments on some recent development in the field of liquid 

crystals. 

[11] G. W. Gray; Liq. Cryst., 24(1), 5 (1998), Reminiscences from a life with liquid crystals. 

[12] P. J. Coolings and M. Hird, Introduction to Liquid Crystals Chemistry and Physics, Taylor & Francis (1998). 

[13] G. W. Gray and H. Finkelmann in Polymeric Liquid Crystals, ed. A. Ciferri, W. R. Krigbaum and Robert B. 

Meyer, AP, chap-1 and chap-2 respectively (1982). 

[14] D. Demus; Mol. Cryst. Liq. Cryst., 364, 25 (2001), One century liquid crystal chemistry: from Vorlander‘s rods 

to disks, stars and dendrites and G. W. Gray in Handbook of Liquid Crystals. Vol. 1 (Fundamentals), Ed. D. Demus, 

J. W. Goodby, G. W. Gray, H.-W. Spiess and V. Vill, Introduction and Historical Development, WILEY-VCH, 

Verlag GmbH, Weinheim, FRG (1998). 

[15] S. Chandrasekhar, B. K. Sadashiva and K. A. Suresh; Pramana,  9, 471- 480 (1977), Liquid crystals of disc-like 

molecules. 

[16] J. Billard, J. C. Dubois, T. H. Nguyen and A. Zann; Nouveau J. Chim. 2, 535-540 (1978), Une mésophase 

disquotique. 

[17] Liquid Crystals Application and Uses Vol. 1-3. Ed. B. Bahadur, World Scientific, (1990-1992). 

[18] G. W. Brown, J. W. Doane and V. D. Neff, A Review of the Structure and Physical Properties of Liquid 

Crystals. CRC Press, Cleveland, Ohio (1971). 

[19] J. W. Goodby;  Liq. Cryst. 24, 25-38 (1998), Liquid crystals and life.  

[20] P. G. de Gennes; ―The Physics of Liquid Crystals‖, Clarendon Press, Oxford (1974); P. G. de Gennes and J. 

Prost, 2nd ed. Clarendon Press, Oxford (1993). 

[21] L. A. Madsen, T. J. Dingemans, M. Nakata, E. T. Samulski; Phys. Rev. Lett. 92 (14) (2004), Thermotropic 

Biaxial Nematic Liquid Crystals. 



260 

 

[22] A. de Vries; Mol. Cryst. Liq. Cryst., 10, 31 (1970), Evidence for the Existence of More Than One Type of 

Nematic Phase. 

[23] A. de Vries; Mol. Cryst. Liq. Cryst., 10, 219 (1970), X-Ray Photographic Studies of Liquid Crystals I. A 

Cybotactic Nematic Phase and A. de Vries, in Proc. of the International Liquid Crystal Conference, Bangalore, 

December, Pramana Supplement I, 93 (1973), X-Ray Studies of Liquid Crystals: V. Classification of Thermotropic 

Liquid Crystals and Discussion of Intermolecular Distances. 

[24] P. E. Cladis; Phys. Rev. Lett., 35, 48-51 (1975), New Liquid-Crystal Phase Diagram. 

[25] G. W. Gray, Molecular Structure and the Properties of Liquid Crystals, Academic Press, London (1962). 

[26] P. S. Pershan, Structure of Liquid Crystals Phases, World Scientific Lecture Note in Physics, Vol 23, World 

Scientific, Singapore (1988). 

[27] G. W. Gray and J. W. Goodby, Eds., Smectic Liquid Crystals, Textures and Structures, Leonard 
_
 Hill, 

Philadelphia (1984). 

[28] A. J. Leadbetter in Thermotropic Liquid Crystals, Critical Reports on Applied Chemistry, Vol. 22, G. W. 

Gray(Ed.),Wiley, Chichester, p1 (1987). 

[29] A. de Vries in Liquid Crystals, The Fourth State of Matter (Ed. F. D. Saeva), Marcell Dekker, New York, p1 

(1972). 

[30] A. de Vries, Mol. Cryst. Liq. Cryst., 63, 215(1981), A Structural Classification of Smectic Liquid Crystals. 

[31] J. Doucet in The Molecular Physics of Liquid Crystals, Eds. G. R. Luckhurst and G. W. Gray, Academic Press, 

London, p317 (1979). 

[32] L. V. Azaroff, Mol. Cryst. Liq. Cryst., 60, 73(1980), X-Ray Diffraction by Liquid Crystals. 

[33] D. Demus, J. W. Goodby, G. W. Gray and H. Sackmann, Mol. Cryst. Liq. Cryst., 56, 311(1980), 

Recommendation for The Use of The Code Letters G And H for Smectic Phases. 

[34] J. W. Goodby and G. W. Gray, Mol. Cryst. Liq. Cryst., 41, 145-150 (1978), Some New Smectic F Materials. 

[35] R. M. Richardson, A. J. Leadbetter and J. C. Frost, Mol. Phys., 45, 1163 (1982), A comparative study of the 

molecular motions in the three smectic phases of isobutyl 4(4′ phenylbenzylideneamino) cinnamate using incoherent 

neutron scattering. 

[36] A. J. Leadbetter, J. C. Frost, J. P. Gaughan, and M. A. Mazid, J. Phys. (Paris), 40, C3-185-C3-192 (1979), The 

structure of the crystal, smectic E and smectic B forms of IBPBAC. 

[37] J. W. Goodby in Handbook of Liquid Crystals, Eds. D. Demus, J. Goodby, G.W. Gray, H.-W. Spiess and V. 

Vill, Vol. 2A, Wiley-VCH, Verlag GmbH, Weinheim, FRG, p7 (1998). 

[38] F. Hardouin, A. M. Levelut, J. Bennattar and G. Sigaud; Solid State Comm., 33, 337-340 (1980), X-rays 

investigations of the smectic A1 - smectic A2 transition.  

[39] A. J. Leadbetter, J. L. Durrant and M. Rugman; Mol. Cryst. Liq. Cryst. Lett., 34, 231 (1977), The Density Of 4 

n-Octyl-4-Cyano-Biphenyl (8CB).  

[40] A. J. Leadbetter, J. C. Frost, J.P. Gaughan, G.W. Gray and A. Mosley; J. Phys. (Paris), 40, 375-380 (1979), The 

structure of smectic A phases of compounds with cyano end groups. 

[41] F. Hardouin, G. Sigaud, N. H. Tinh, A.F. Achard; J. Phys. (Paris) Lett., 42, 63-66 (1981), A fluid smectic A 

antiphase in a pure nitro rod-like compound. 



261 

 

[42] J. Prost; Advances in Physics, 33, 1-46 (1984), The smectic state. 

[43] P. S. Pershan, Structure of Liquid crystals, World Scientific, Singapore (1988). 

[44] B. R. Ratna, R. Shashidhar and V. N. Raja, Phys. Rev. Lett.; 55(14), 1476 (1985), Smectic-A phase with two 

collinear incommensurate density modulations. 

[45] S. T. Wang, S. L. Wang, X. F. Han, Z. Q. Liu, S. Findeisen, W. Weissflog and C. C. Huang; Liq. Cryst., 32, 5, 

609–617 (2005), Optical studies on two tilted smectic phases of meta-substituted three-ring liquid crystal 

compounds. 

[46] A. L. Tsykalo, Thermophysical properties of liquid crystals, Gordon and Breach Science Publishers (1991).  

[47] R. Pindak, D. E. Moncton, S. C. Davey and J. W. Goodby; Phys. Rev. Lett., 46, 1135 (1981), X-Ray 

Observation of a Stacked Hexatic Liquid-Crystal B Phase. 

[48] D. E. Moncton and R. Pindak in Ordering in Two Dimensions (Ed. S. K. Sinha), North Holland, New York, p83 

(1980). 

[49] A. J. Leadbetter, J. C. Frost, M. A. Mazid; J. Phys. (Paris) Lett., 40, 325-329 (1979), Interlayer correlations in 

smectic B phases. 

[50] P. S. Pershan, G. Aeppli, J. D. Litster and R. J. Birgeneau; Mol. Cryst. Liq. Cryst., 67, 205(1981), High-

Resolution X-ray Study of the Smectic A-Smectic B Phase Transition and the Smectic B Phase in 

Butyloxybenzylidene Octylaniline. 

[51] D. E. Moncton, and R. Pindak; Phys. Rev. Lett., 43, 701(1979), Long-Range Order in Two- and Three-

Dimensional Smectic-B Liquid-Crystal Films. 

[52] P. A. C Gane, A. J. Leadbetter and P.G. Wrighton; Mol. Cryst. Liq. Cryst., 66, 247-266 (1981), Structure and 

Correlations in Smectic B, F and I Phases.  

[53] S. Diele, D. Demus and H. Sackmann; Mol. Cryst. Liq. Cryst. Lett. , 56, 217 (1980), X-Ray Studies in the n-

Pentyl 4-[4-n-Dodecyl-Oxybenzylidene-Amino]-Cinnamate in the SI Phase. 

[54] J. J. Benattar, F. Moussa, M. Lambert; J. Phys. (Paris) Lett., 42, 67-70 (1981), Two kinds of two-dimensional 

order : the SmF and SmI phases. 

[55] A. M. Levelut, J. Doucet and M. Lambert; J. Phys., (Paris), 35, 773-779 (1974), X-ray study of the nature of the 

smectic B mesophases and of the solid-smectic B phase transition. 

[56] J. Doucet, P. Keller, A.M. Levelut and P. Porquet; J. Phys. (Paris), 39, 548-553 (1978), Evidence of two new 

ordered smectic phases in ferroelectric liquid crystals. 

[57] A. J. Leadbetter, M. A. Mazid, R. M. Richardson, in Liquid Crystals, Ed. S. Chandrasekhar, Heyden, London, 

p65 (1980). 

[58] J. L. Fergason; Sci. Am., 211, 76-85 (1964), Liquid Crystals. 

[59] D. Demus, J. Goodby, G.W. Gray, H.-W. Spiess and V. Vill, Handbook of Liquid Crystals, Ch. IV and V, Vol. 

2A, Wiley-VCH, Verlag GmbH, Weinheim, FRG (1998).  

[60] F. D. Saeva; Mol. Cryst. Liq. Cryst., 23, 171-177 (1973), On the Relationship between Cholesteric and Nematic 

Mesophases. 



262 

 

[61] T. Nakagiri, H. Kodama and K.K. Kobayashi; Phys. Rev. Lett., 27, 564-567 (1971), Helical Twisting Power in 

Mixtures of Nematic and Cholesteric Liquid Crystals*.  

[62] I. G. Chistiyakov; Sov. Phys. Usp., 9, 551-573 (1967), Liquid Crystals.  

[63] A. Saupe; Angew. Chem. Intnl. Edn. 7, 97-112 (1968), Recent Results in the Field of Liquid Crystals.  

[64] A. Hochbaum, Fluorescent Guest-Host in Scattering Liquid crystals and New Physical Phenomena in Thin 

Liquid Crystal Films (Ph.D. Thesis), Temple University, p.5 (1980). 

[65] J. J. Wysocki, J. Adams and W. Hasse; Phys. Rev. Lett., 20, 1024-1025 (1968), Electric-Field-Induced phase 

change in cholesteric liquid crytals.  

[66] H. Baessler and M. M. Labes; Phys. Rev. Lett., 21, 1791-1793 (1968), Relationship Between Electric Field 

Strength and Helix Pitch in Induced Cholesteric-Nematic Phase Transitions.  

[67] O. Lehmann; Z Phys. Chem, 56, 750 (1906). 

[68] Harry J Coles, Pivnenko, N. Mikhail; Nature 436 (7053), 997–1000 (2005), Liquid crystal 'blue phases' with a 

wide temperature range. 

[69] Jun Yamamoto, Isa Nishiyama, Miyoshi Inoue, Hiroshi Yokoyama;  Nature, 437 (7058): 525 (2005), Optical 

isotropy and iridescence in a smectic blue phase.  

[70] R. M. Hornreich and S. Shtrikman; J. Physique, 41, 335-340 (1980), A body-centered cubic structure for the 

cholesteric blue phase. 

[71] H. Kikuchi, M. Yokota, Y. Hisakado, H Yang, T. Kajiyama; Nature Materials, 1 (1): 64–8 (2002), Polymer-

stabilized liquid crystal blue phases.  

[72] R. B. Meyer, L. Liebert, L. Strzelecki and P. Keller; J. Phys. Lett. 36, L69-L71 (1975), Ferroelectric liquid 

crystals. 

[73] S. Pirke and M. Glogorova in Ferroelectric – Physical Effects; Ed, M. Lallart, INTECH, Rijeka, Croatia (2011). 

[74] S. Pirkl and M. Glogarova; Intech, Croatia (2011), Ferroelectric liquid crystals with high spontaneous 

polarization. 

[75] R. B. Meyer; Mol. Cryst. Liq. Cryst., 40, 33-48 (1977), Ferroelectric liquid crystals: A review. 

[76] Yu. P. Panarin, O. Kalinovskaya & J. K. Vij; Liquid Crystals, Vol. 25, No. 2, 241- 252 (1998), The 

investigation of the relaxation processes in antiferroelectric liquid crystals by broad band dielectric and electro-optic 

spectroscopy. 

[77] A. D. L. Chandani, E. Gorecka, Y. Ouchi, H. Takezoe, and A. Fukuda; Jpn. J. Appl. Phys. 28(7), L1265 (1989), 

Antiferroelectric Chiral Smectic Phases Responsible for the Trislable Switching in MHPOBC. 

[78] H. Hiraoke, A. D. L. Chandani, E. Gorecka, Y. Ouchi, H. Takezoe and A. Fukuda; Jpn. J. Appl. Phys. 29(8), 

L1473 (1990), Electric-Field-Induced Transitions among Antiferroelectric, Ferrielectric and Ferroelectric Phases in a 

Chiral Smectic MHPOBC. 

[79] J. P. F. Lagerwall, P. Rudquist, S. T. Lagerwall and F. Gieβelmann; Liq. Cryst., 30, 399-414 (2003), On the 

phase sequence of antiferroelectric liquid crystals and its relation to orientational and translational order. 

[80] K. Miyachi and A. Fukuda, in Handbook of Liquid Crystals, Eds. D. Demus, J. Goodby, 

../../../../Documents%20and%20Settings/Administrator/Documents%20and%20Settings/Dr.%20A.%20M.%20Biradar/My%20Documents/OUR%20FOLDERS/Sarabjot's%20Ph.D%20Thesis/CHAPTERS/References/Ref%20ch%201/Ref%20231.pdf
../../../../Documents%20and%20Settings/Administrator/Documents%20and%20Settings/Dr.%20A.%20M.%20Biradar/My%20Documents/OUR%20FOLDERS/Sarabjot's%20Ph.D%20Thesis/CHAPTERS/References/Ref%20ch%201/Ref%20231.pdf
../../../../Documents%20and%20Settings/Administrator/Documents%20and%20Settings/Dr.%20A.%20M.%20Biradar/My%20Documents/OUR%20FOLDERS/Sarabjot's%20Ph.D%20Thesis/CHAPTERS/References/Ref%20ch%201/Ref%20251.pdf
../../../../Documents%20and%20Settings/Administrator/Documents%20and%20Settings/Dr.%20A.%20M.%20Biradar/My%20Documents/OUR%20FOLDERS/Sarabjot's%20Ph.D%20Thesis/CHAPTERS/References/Ref%20ch%201/Ref%20251.pdf
../../../../Documents%20and%20Settings/Administrator/Documents%20and%20Settings/Dr.%20A.%20M.%20Biradar/My%20Documents/OUR%20FOLDERS/Sarabjot's%20Ph.D%20Thesis/CHAPTERS/References/Ref%20ch%201/Ref%20251.pdf


263 

 

G.W. Gray, H.-W. Spiess and V. Vill, Vol. 2B, Wiley-VCH, Verlag GmbH, Weinheim, FRG, Ch. 3 (1998). 

[81] J. Dijon in Liquid Crystal Application  and Uses (Ed. B. Bahadur), Vol. I, World Scientific, Singapore, p 305 

(1990). 

[82] N. A. Clark and S. T. Lagerwall; Appl. Phys. Lett., 36, 899-901(1980), Submicrosecond bistable electrooptic 

switching in liquid crystals. 

[83] D. Armitage, J. I. Thakara and W. D. Eades; Ferroelectrics, 85, 291-302 (1988), Ferroelectric liquid-crystal 

devices and optical processing. 

[84] M. Hird; Liq. Cryst., 38, 1467–1493 (2011), Invited topical review (Ferroelectricity in liquid crystals - 

materials, properties and applications). 

[85] A. N. Cammidge and R. J. Bushby in Handbook of Liquid Crystals, Eds. D. Demus, J. Goodby, G.W.Gray, H.-

W. Spiess and V. Vill, Vol. 2B, Wiley-VCH, Verlag GmbH, Weinheim, FRG, Ch.VII (1998). 

[86] S. Kumar; Liquid Crystals, 31, 1037-1059 (2004), Recent developments in the chemistry of triphenylene-based 

discotic liquid crystals. 

[87] M. Schadt and W. Helfrich; Appl. Phys. Lett. 18(4), 127 (1971), Voltage‐dependent  optical activity of a 

twisted nematic liquid crystal.  

[88] T. J. Scheffer and J. Nehring; Appl. Phys. Lett. 45(10), 1021 (1984), A new, highly multiplexable liquid crystal 

display.  

[89] H. Xu, D. Hartono and K. -L. Yang, Liquid Crystals, 37 (10), 1269–1274 (2010), Detecting and differentiating 

Escherichia coli strain TOP10 using optical textures of liquid crystals. 

[90] J. Akaogi, Y. Koizumi, M. Ono and H. Furue; Mol. Cryst. Liq. Cryst., 596, 106–112 (2014), Application of 

Ferroelectric Liquid Crystals to Optical Devices. 

[91] J. S. Patel and Seong-Woo Suh; Journal of the Korean Physical Society, 32, S1048-S1051 (1998), 

Ferroelectricity in Liquid Crystals and Its Applications. 

[92] C. L. Khetrapal in Liquid Crystals in the Nineties and Beyond, Ed. S. Kumar, World Scientific, p 435 (1995). 

[93] B. Bahadur in Handbook of Liquid Crystals,Eds. D. Demus, J. Goodby, G.W. Gray, H.-W. Spiess and V. Vill, 

Vol. 2A, Wiley-VCH, Verlag GmbH, Weinheim, FRG, p257 (1998). 

 

 

 

 

 

 



264 

 

CHAPTER 2: 

 

[1] M. Born; Sitzb. kgl. preub. Akad. Wiss., 614 (1916), Theorie der flussigen Kristalle und des electrischen Kerr 

Effects in Flussigkeiten. 

[2] P. G. de Gennes; The Physics of Liquid Crystals, Clarendon Press, Oxford (1974); P. G. de Gennes and J. Prost, 

2nd ed. Clarendon Press, Oxford (1993). 

[3] A. L. Tsykalo; Thermophysical properties of liquid crystals, Gordon and Breach Science Publishers, (1991). 

[4] S. Chandrasekhar, Liquid Crystals, 2nd Edn., Cambridge University Press, Cambridge, (1992). 

[5] I. Musevic, R. Blinc and B. Zeks‘s, The Phases of Ferroelectric and Antiferroelectric Liquid Crystals, World 

Scientific, Singapore (2000).  

[6] W. Maier and A. Saupe, Z. Naturforsch 13a, 564 (1958), Eine einfach molekularstatische theorie der 

nematischen kristallinflussign phase, Dispersionswechselwirkung; W. Maier, and A. Saupe, Z. Naturforsch, 14a, 882 

(1959), Eine einfach molekularstatische theorie der nematischen kristallinflussign phase. Teil I; W. Maier, and A. 

Saupe, Z. Naturforsch, 15a, 287 (1960), Eine einfach molekularstatische theorie der nematischen kristallinflussign 

phase. Teil II; A. Saupe and W. Maier, Z. Naturforsch, 16a, 816 (1961), Methoden zur Bestimmung des 

Ordnungsgrades nematischer Schichten; W Maier, Angew. Chem. 73, 660 (1961), Struktur und Eigenschaften 

nematisscher Phasen.  

[7] A. L. Tsykalo, Thermophysical Properties of Liquid Crystals, Gordon and Breach Science Publishers, p27 

(1991). 

[8] K. K. Kobayashi; Phys. Lett. A, 31, 125-126 (1970), On the theory of translational and orientational melting with 

application to liquid crystals. 

[9] W. L. McMillan; Phys. Rev. A 4, 1238-1246 (1971), Simple molecular model for the smectic A phase of liquid 

crystals. 

[10] W. L. McMillan; Phys. Rev.A 6, 936 (1972), X-Ray Scattering from Liquid Crystals. I. Cholesteryl Nonanoate 

and Myristate. 

[11] A. L. Tsykalo, Thermophysical Properties of Liquid Crystals, Gordon and Breach Science Publishers, p 164 

(1991). 

[12] R. J. Meyer and W. L. McMillan; Phys. Rev. A, 9, 899 (1974), Simple molecular theory of the smectic C, B, 

and H phases. 

[13] S. Chandrashekar; Liquid crystals, Cambridge University Press (1977). 

[14] G.Vertogen and W. H. de Jeu; Thermotropic Liquid crystals, Fundamentals. Springer-Verlag, Berlin (1988). 

[15] P. J. Collings and Michael Hird; Introduction to Liquid Crystals Chemistry and Physics. Taylot and Francis 

(1998). 

[16] G. R. Luckhurst; Molecular Phhysics of Liquid Crystals, Academic Press (1979). 

[17] R. L. Humphries, P. G. James and G. R. Luckhurst; J. Chem. Soc., Faraday Trans. 2, 68, 1031 – 1044 (1972), 

Molecular field treatment in nematics. 



265 

 

[18] K. K. Kobayashi; J. Phys. Soc. (Japan), 29, 101 (1970), Theory of Translational and Orientational Melting with 

Application to Liquid Crystals I. 

[19] K. K. Kobayashi; Mol. Cryst. Liq. Cryst., 13, 137 (1971), Theory of Translational and Orientational Melting 

with Application to Liquid Crystals. 

[20] B. K. Vainstein; Diffraction of X-rays by Chain Molecules, Elsevier, Amsterdam (1966). 

[21] H. Kelkar and R. Hatz; Handbook of Liquid Crystals, Verlag Chemie, Ch. 5 (1980). 

[22] P. S. Pershan; Structure of Liquid Crystalline Phases, World Scientific, Singapore (1988). 

[23] G. Ungar in Physical properties of liquid crystals, D. A. Dunmur, A. Fukuda and G. R. Luckhurst (Eds.), 

INSPEC, London, Ch. 4.1 (2001). 

[24] G. Vertogen and W. H. de Jeu (Eds.), Thermotropic Liquid Crysatals Fundamentals., Springer-Verlag, p-207 

(1988). 

[25] G. R. Luckhurst in Liquid Crystals & Plastic Crystals (Eds. G. W. Gray and P. A. Winsor), Ellis Horwood 

Limited, Vol 2,  p-144 (1974).  

[26] C. L. Khetrapal and A. C. Kunwar in Advances in Liquid Crystals, Vol. 1-6, Ed. Glenn H. Brown, p-173, AP 

(1983).  

[27] V. D. Neff in Liquid Crystals & Plastic Crystals (Ed. G. W. Gray and P. A. Winsor), Ellis Horwood Limited, 

Vol 2, p-231 (1974).  

[28] S. J. Gupta, R. A. Gharde and A. R. Tripathi; Mol. Cryst. Liq. Cryst., 364, 461- 468 (2001), Phase Transition 

Temperatures of  LCs using Fabry-Perot Etalon.  

[29] D. Demus, Textures of liquid crystals, Verlag Chemie Weinheim, New York (1978). 

[30] I. Dierking, Textures of liquid crystals WILEY-VCH, GmbH & Co. KGaA p-16 (2003). 

[31] A. J. Slaney, K. Takatohi and J. W. Goodby in The Optics of Thermotropic Liquid Crystals, Ed. S. Elston and 

R. Sambles, Taylor & Francis (1998), Defect textures in liquid crystals. 

[32] Y. Bouligand in Handbook of Liquid Crystals. Vol. 1 (Fundamentals), Ed. D. Demus, J. Goodby, G. W. Gray, 

H.-W. Spiess and V. Vill, WILEY-VCH, Verlag GmbH, Weinheim, FRG (1998), Defects and textures. 

[33] B. Jha and R. Paul; Proc. Nucl. Phys. and Solid State Phys. Symp., India . 19C, 491 (1976) A Design for High 

Temperature X-ray Camera for the Study of Liquid Crystals in a Magnetic Field. 

[34] B. Jha, S. Paul, R. Paul and P. Mandal; Phase Transitions, 15, 39-48 (1989), Order parameters of some 

homologue cybotactic nematics from X-ray diffraction measurements.  

[35] S. Diele. P. Brand and H. Sackmann; Mol. Cryst. Liq. Cryst., 16, 105-116 (1972), X-ray Diffraction and 

Polymorphism of Smectic Liquid Crystals 1. A-, B- and C-modifications.  

[36] A. de Vries; Pramana, Suppl. No. 1, 93 (1975), X-Ray Studies of Liquid Crystals: V, Classification of 

Thermotropic Liquid Crystals and Discussion of Intermolecular Distances.  

 

 



266 

 

[37] A.  de Vries, A. Ekachi and N. Sielberg; J. de Phys., 40, C3-147 (1979), X-Ray Studies of Liquid Crystals VI. 

The Structure of the Smectic A, C, Bn and Bt Phases of Trans-1, 4-Cyclohexane-DI-NOctyloxybenzoate.  

[38] A. J. Leadbetter, J. Prost, J. P. Gaughan and M. A. Mazid; J. de Phys., 40, C3-185 – C3-193 (1979), The 

structure of the crystal, SmE and SmB forms of IBPBAC. 

[39] A. J. Leadbetter and P. G. Wrighton; J. de Phys., 40, C3-234 – C3-242 (1979), Order parameters in SA, SC, and 

N phases by X-ray diffraction. 

[40] V. M. Sethna, A. de Vries and N. Spielberg; Mol. Cryst. Liq. Cryst., 62, 141-153 (1980), X-Ray Studies of 

Liquid Crystals VIII: A Study of the Temperature Dependence of the Directly Observed Parameters of the Skewed 

Cybotactic Nematic Phase of Some Bis-(4′-n-Alkoxybenzal) -2-Chloro-1,4-Phenylenediamines. 

[41] L.V. Azaroff and C. A. Schuman; Mol. Cryst. Liq. Cryst., 122, 309-319 (1985), X-Ray Diffraction by 

Cybotactic Nematics.  

[42] A. de Vries; Mol. Cryst. Liq. Cryst., 131, 125-145 (1985), The Use of X-Ray Diffraction in the Study of 

Thermotropic Liquid Crystals with Rod-Like Molecules. 

[43] P. Mandal, M. Mitra, S. Paul and R. Paul; Liq. Cryst., 2, 183-193 (1987), X-Ray Diffraction and Optical 

Studies of an Oriented Schiff‘s Base Liquid Crystal. 

[44] A. de Vries; Mol. Cryst. Liq. Cryst., 10, 219-236 (1970), X-ray photographic studies of liquid crystals I. A 

cybotactic nematic phase.   

[45] A. de Vries; Mol. Cryst. Liq. Cryst., 11, 361-383 (1970), X-Ray Photographic Studies of Liquid Crystals II. 

Apparent Molecular Length and Thickness in Three Phases of Ethyl-p-Ethoxybenzal-p-Aminobenzoate. 

[46] C. Kittle; Intro to Solid State Physics, Wiley Eastern, Chapter 2 (1976). 

[47] G. Pelzl in Handbook of Liquid Crystals. Vol. 1 (Fundamentals), Ed. D. Demus, J.  Goodby, G. W. Gray, H.-W. 

Spiess and V. Vill, WILEY-VCH, Verlag GmbH, Weinheim, FRG (1998). 

[48] D. A. Dunmur in The Optics of the Thermotropic Liquid Crystals. Ed. S. Elston and R. Sambles, Taylor & 

Francis (1998). 

[49] S. M. Kelly, M. O‘Neill; Chapter 1, Liquid Cryatals For Electro-optic Applications. 

[50] A. K. Zeminder, S. Paul and R. Paul; Mol. Cryst. Liq. Cryst. 61, 191-206 (1980), Refractive Indices and 

Orientational Order Parameter of Five Liquid Crystals in Nematic Phase.  

[51] M. F. Vuks; Optics and Spectroscopy, 20, 361-368, (1966), Determination of optical anisotropy of aromatic 

molecules from the double refraction of crystals. 



267 

 

[52] H. E. J. Neugebauer, J. Canad; Phys., 32, 1-8 (1954), Clasius-Mossoti equation for certain types of anisotropic 

crystals. 

[53] S. Chandrasekhar; Liquid Crystals, second edn., Cambridge University Press, Cambridge, p39, (1992). 

[54] W. H. de Jeu, Physical Properties of Liquid Crystalline Materials, Ed G. Gray, Gordon and Breach, Vol. 1, p 41 

(1980). 

[55] P. G. de Gennes; Mol. Cryst. Liq. Cryst. 12, 193-214 (1971), Short Range Order Effects in the Isotropic Phase 

of Nematics and Cholesterics. 

[56] I. Haller, H. A. Huggins, H. R. Lilienthal and T. R. McGuire; J. Phys. Chem., 77, 950 (1973), Order-Related 

Properties of Some Nematics; I. Haller; Jappl. Phys. Lett., 24, 349 (1974), Alignment and wetting properties of 

Nematics. 

[57] K. Toriyama, K. Suzuki, T. Nakagomi, T. Ishibashi and K. Odawara; J. de Phys, 40, C3-317 (1979), A design 

of liquid crystal material for multiplexed liquid crystal display. 

[58] D. A. Dunmur and W. H. Miller; Mol. Cryst. Liq. Cryst., 60, 281-283 (1980), Dipole-Dipole Correlation in 

Nematic Liquid Crystals. 

[59] R. E. Michel and G. W. Smith; J. Appl. Phys. 45, 3234 (1974), Dependence of birefringence threshold voltage 

on dielectric anisotropy in a nematic liquid crystals. 

[60] C. J. F. Böttcher, Theory of Electric Polarization, 2
nd

 edition, Vol I (1973) and C. J. F. Böttcher and P. 

Bordewijk, 2
nd

 edition, Elsevier Scientific Publishing Co., Vol II (1978). 

[61] W. H. de Jeu and T. W. Lathouwers; Z. Naturforsch 29a, 905 (1974), Dielectric constants and molecular 

structure of nematics. I. Terminally substituted azobenzene and azoxybenzenes. 

[62] W. Maier and G. Meier, Z. Naturforsch; 16a, 262 (1961), Einfache Theorie der dielektrischen Eigenschaften 

von homogen orientierten nematischen Phasen. 

[63] L. Onsager; J. Am. Chem. Soc., 58, 1486-1493 (1936), Electric Moments of Molecules in Liquids. 

[64] L. Bata and A. Buka; Mol. Cryst. Liq. Cryst, 63, 307 (1981), Dielecteric Permittivity and Relaxation 

Phenomena in smectic Phases. 

[65] H. Frohlich, Theory of Dielectrics. Clarendon Press, Oxford (1949); H. Frohlich, J. Chem. Phys., 22, 1804 

(1954). 

[66] P. Bordewijk; Physica, 69, 422-432 (1973), On the derivation of the Kirkwood-Fröhlich equation. 



268 

 

[67] P. Bordewijk; Physica, 75, 146-156 (1974), Extension of the Kirkwood-Fröhlich theory of the static dielectric 

permittivity to anisotropic liquids. 

[68] P. Bordewijk and W. H. de Jeu; J. Chem. Phys. 68 (1), 116 (1978), Calculation of dipole correlation factors in 

liquid crystals with use of a semiempirical expression for the internal field. 

[69] W. H. de Jeu and P. Bordewijk; J. Chem. Phys. 68 (1), 109 (1978), Physiical studies of nematic azoxybenzenes. 

II. Refractive indices and the internal field. 

[70] W. H. de Jeu, T. W. Lathouwers and P. Bordewijk; Phys. Rev. Lett. 32, 40 (1974), Dielectric properties of n 

and SA p,p/-di-n-heptylazoxybenzene. 

[71] W. H. de Jeu, J. W. A. Goosens and P. Bordewijk; J. Chem. Phys. 61, 1985(1974), Influence of smectic order 

on the static dielectric permittivity of liquid crystals. 

[72] P. Debye, Polar molecules, Dover Pub. Ine., NX (1929). 

[73] C. J. F. Böttcher and P. Bordewijk, Ed., Theory of Electric Polarization, Vol II, Dielectric in time-dependent 

fields, Elsevier, Scientific Publishing Co. (1973). 

[74] S. Havriliak and S. Negami; J. Polime, 8, 161-210 (1967), A complex plane representation of dielectric and 

mechanical relaxation processes in some polymers. 

[75] A. Wurflinger; Int. Rev. Phys. Chem., 12, 89 (1993), Dielectric studies under pressure on plastic and liquid 

crystals. 

[76] W. Haase, H. Pranoto, F. J. Bormuth, Ber. Bunsenges. Phys. Chem., 89, 1229-1234 (1985), Dielectric 

Properties of Some Side Chain Liquid Crystalline Polymers.  

[77] F. J. Bormuth, Ph.D. Thesis, Technische Hochschule, Darmstadt (1998). 

[78] V. I. Minkin, O. A. Osipov, Y. A. Zhdanov, Dipole Moments in Organic Chemistry, New York- London, 

(1970). 

[79] A. K. Jonscher, Dielectric Relaxation In Solids, Chelsea Dielectric Press, London (1983). 

[80] S. Wrobel, B. T. Gowda, W. Haase, J.Chem. Phys., 106 (10), 5904 (1997), Dielectric study of phase transitions 

in 3-nitro-4-chloro-aniline. 

[81] V. K. Agarwal and A. H. Price; Mol. Cryst. Liq. Cryst., 98, 193-200 (1983), Dielectric Relaxation and Order 

Parameters in Mixtures of 4-cyanobiphenyl and MBBA.  

[82] V. V. Daniel, Dielectric Relaxation, Academic Press, London and N.Y. (1967). 



269 

 

[83] K. S. Cole and R. H. Cole; J. Chem. Phys. 9, 341-351 (1941), Dispersion and Absorption in Dielectrics I. 

Alternating Current Characteristics. 

[84] J. Hatano, Y. Hakanai, H. Furue, H. Uehara, S. Saito, and K. Murashiro, Jpn. J. Appl. Phys., 33, 5498-5502 

(1994), Phase Sequence in Smectic Liquid Crystals Having Fluorophenyl Group in the Core. 

[85] S. Merino, M. R. de la Fuente, Y. Gonzalez, M. A. Perez Jubindo, M. B. Ros, J. A. Puertolas; Phys. Rev., E 54, 

5169-5177 (1996), Broadband dielectric measurements on the ( R)-1-methylheptyl-6-(4‘-decyloxybenzoyloxy)-2-

naphthalene carboxylate antiferroelectric liquid crystal. 

[86] A. Fafara, B. Gestblom, S. Wrobel, R. Dabrowski, W. Drzewinski, D. Kilian, W. Haase; Ferroelectrics, 212, 

79-90 (1998), Dielectric spectroscopy and electrooptic studies of new MHPOBC analogues. 

[87] M. Marzec, R. Dabrowski, A. Fafara, W. Haase, S. Hiller and S. Wrobel; Ferroelectrics, 180,127-135(1996), 

Gold-stone mode and Domain mode relaxation in ferroelectric phases of 4'-[(S.S) - 2,3 - epoxyhexyloxy] Phenyl 4 

(Decyloxy) Benzoate (EHPDB). 

[88] H. Uehara, Y. Hakanai, J. Hatano, S. Saito and K. Murashiro; Jpn. J. Appl. Phys., 34, 5424-5428 (1995), 

Dielectric Relaxation Modes in the Phases of Antiferroelectric Liquid Crystals. 

[89] M. Buivydas, S. T. Lagerwall, F. Gouda, R. Dubal, A. Takeichi; Ferroelectrics, 212, 55-65 (1998), The 

dependence of polarization and dielectric biaxiality on the enantiomeric excess in chiral dopant added to a smectic C 

host mixture. 

[90] H. Kresse, H. Schmalfuss, W. Weissflog, C. Tschierske, A. Hauser; Mol. Cryst. Liq. Cryst., 366, 505-517 

(2001), Dielectric Characterization of Bn Phases. 

[91] W. Kuczynski, Electrooptical studies of relaxation processes in ferroelectric liquid crystals, in: W. Haase, S. 

Wrobel (Eds), Relaxation phenomena –Springer-Verlag, Berlin-Heidelberg, pp 422-444 (2003), Liquid crystals, 

magnetic systems, polymers, high-TC superconductors, metallic glasses. 

[92] A. M. Biradar, S. Wrobel and W. Haase; Phys. Rev. A, 39 2693-2702 (1989), Dielectric relaxation in the 

smectic-A* and smectic-C* phases of a ferroelectric liquid crystal. 

[93] J. K. Ahuja and K. K. Raina; Jpn. J. Appl. Phys., 39, 4076-4081 (2000), Polarization Switching and Dielectric 

Relaxations in Ferroelectric Liquid Crystals. 

[94] Y. P. Panarin, O. Kalinovskaya, J. K. Vij and J. W. Goodby; Phys. Rev. E, 55, 4345-4353 (1997), Observation 

and investigation of the ferrielectric subphase with high qT parameter. 

[95] I.-S. Baik, S. Y. Jeon, S. H. Lee, K. A. Park, S. H. Jeong, K. H. An, and Y. H. Lee; Appl. Phys. Lett. 87, 

263110 (2005), Electrical-field effect on carbon nanotubes in a twisted nematic liquid crystal cell. 



270 

 

[96] F. Haraguchi, K.-I Inoue, N. Toshima, S. Kobayashi, and K. Takatoh; Jpn. J. Appl. Phys. 46, L796 (2007), 

Reduction of the Threshold Voltages of Nematic Liquid Crystal Electrooptical Devices by Doping Inorganic 

Nanoparticles. 

[97] F. C. Frank; Disc. Faraday Soc., 25, 19-28 (1958), On the theory of liquid crystals. 

[98] I. W. Stewart, The Static and Dynamic Continuum Theory of Liquid Crystals, Taylor and Francis, London 

(2004). 

[99] B. Kundu, S. K. Pal, S. Kumar, R. Pratibha, N.V. Madhusudana; Phys. Rev. E: Stat. Nonlinear Soft Matter 

Phys. 82, 061703 (2010), Splay and bend elastic constants in the nematic phase of some disulfide bridged dimeric 

compounds. 

[100] M. Hird; Liq. Cryst., 38, 1467–1493 (2011), Invited topical review (Ferroelectricity in liquid crystals -

materials, properties and applications). 

[101] C. B. Sawyer and C. H. Tower; Phys. Rev. 35, 269-273 (1930), Rochelle Salt as a Dielectric. 

[102] W. J. Merz; Phy. Rev. 95(3), 690-698 (1954), Domain Formation and Domain Wall Motions in Ferroelectric 

BaTiO3 Single Crystals; Y. Ouchi, T. Uemura, H. Takezoe and A. Fukuda; Jpn. J. Appl. Phys., 24 (4), L235- L238 

(1985), Correspondence between Stroboscopic Micrographs and Spontaneous Polarization Measurements in Surface 

Stabilized Ferroelectric Liquid Crystal Cells. 

[103] W. J. Merz; J. Appl. Phys. 27(8), 938-943 (1956), Switching Time in Ferroelectric BaTi03 and Its Dependence 

on Crystal Thickness. 

[104] H. D. Megaw; Acta Cryst., 7,187-194 (1954), Ferroelectricity and crystal structure II. 

[105] M. E. Lines and A. M. Glan; Oxford, Clarendon 128 (1977), Principles and Applications of Ferroelectric and 

Related Materials. 

[106] K. Miyasato, S. Abe, H. Takezoe, A. Fukuda and E. Kuze; Jpn. J. Appl. Phys. 22 (10), L661-L663 (1983), 

Direct Method with Triangular Waves for Measuring Spontaneous Polarization in Ferroelectric Liquid Crystals. 

[107] S. Kaur, A. K. Thakur, R. Chauhan, S. S. Bawa and A. M. Biradar; Physica B, 352, 337-341 (2004), The effect 

of rotational viscosity on the memory effect in ferroelectric liquid crystal. 

[108] S. S. Bawa, A. M. Biradar and S. Chandra; Jpn. J. Appl. Phys. 25(6), L446 (1986), Frequency Dependent 

Polarization Reversal and the Response Time of Ferroelectric Liquid Crystal by Triangular Wave Method. 

[109] J-Z. Zue, M. A. Handschy and N. A. Clark; Ferroelectrics, 73, 305-314 (1987), Electrooptic response during 

switching of a ferroelectric liquid crystal cell with uniform director orientation. 



271 

 

[110] K. Skarp, I. Dahl, S. T. Lagerwall and B. Stebler; Mol. Cryst. Liq. Cryst., 114, 283-297 (1984), Polarization 

and Viscosity Measurements in a Ferroelectric Liquid Crystal by the Field Reversal Method. 

[111] T. Carlsson, B. Zeks, C. Filipic, A. Levstik; Physical Review A, 42, 877–889 (1990), Theoretical model of the 

frequency and temperature dependence of the complex dielectric constant of ferroelectric liquid crystals near the 

smectic C
*
 - smectic A phase transition. 

[112] J. D. Bernal and D. Crowfoot; Trans. Farad. Soc., 29, 1032-1049 (1933), Crystalline phases of some 

substances studied as liquid crystals. 

[113] P. Mandal and S. Paul; Mol. Cryst. Liq. Cryst., 131, 223-235 (1985), X-Ray Studies on the Mesogen 4
/
-n-

Pentyloxy-4-Biphenylcarbonitrile (5OCB) in the Solid Crystalline State. 

[114] P. Mandal, S. Paul, H. Schenk and K. Goubitz; Mol. Cryst. Liq. Cryst., 135, 35-48 (1986), Crystal and 

Molecular Structure of the Nematogenic Compound 4-Cyanophenyl-4'-n-Heptylbenzoate (CPHB). 

[115] P. Mandal, B. Majumdar, S. Paul, H. Schenk and K. Goubitz; Mol. Cryst. Liq. Cryst., 168, 135-146 (1989), 

An X-ray Study of Cyanophenyl Pyrimidines, Part I - Crystal Structure of PCCPP. 

[116] P. Mandal, S. Paul, C. H. Stam and H. Schenk; Mol. Cryst. Liq. Cryst., 180, 369-378 (1990), X-Ray Studies of 

Cyanophenyl Pyrimidines Part II The Crystal and Molecular Structure of 5-(4-Ethylcyclohexyl)-2-(4-Cyanophenyl) 

Pyrimidine. 

[117] S. Gupta, P. Mandal, S. Paul, M. de Wit, K. Goubitz and H. Schenk; Mol. Cryst. Liq. Cryst., 195, 149-159 

(1991), An X-Ray Study of Cyanophenylpyrimidines Part III. Crystal Structure of 5-(trans-4-Heptylcyclohexyl)-2-

(4-Cyanophenyl) Pyrimidine. 

[118] P. Mandal, S. Paul, H. Schenk and K. Goubitz; Mol. Cryst. Liq. Cryst., 210, 21-30 (1992), Crystal and 

Molecular Structure of a Cybotactic Nematic Compound bis-(4‘-n-Butoxybenzal)-2-Chloro-l,4-Phenylinediamine. 

[119] P. Mandal, S. Paul, K. Goubitz and H. Schenk; Mol. Cryst. Liq. Cryst., 258, 209-216 (1995), X-ray Structural 

Analysis of a Mesogenic Compound N,N'-Bis-(p Butoxybenzy1idene)-, '- bi - p-To1uidine. 

[120] A. Nath, S. Gupta, P. Mandal, S. Paul and H. Schenk; Liq. Cryst., 20, 765-770 (1996), Structural analysis by 

X-ray diffraction of a non-polar alkenyl liquid crystalline compound. 

[121] B. R. Jaishi, P. K. Mandal, K. Goubitz, H. Schenk, R. Dabrowski and K. Czuprynski; Liq. Cryst., 30, 1327-

1333 (2003), The molecular and crystal structure of a polar mesogen 4-cyanobiphenyl-4‘-hexylbiphenyl carboxylate. 

[122] P. A. C. Gane and A. J. Leadbetter; Mol. Cryst. Liq. Cryst., 78, 183-200 (1981), The Crystal and Molecular 

Structure of N- (4- n octyloxy benzylidene) -4'-butylaniline (80.4) and the Crystal-Smectic G Transition. 



272 

 

[123] L. Malpezzi, S. Bruckner, D. R. Ferro and G. R. Luckhurst; Liq. Cryst., 28, 357-363 (2001), Crystal structure 

and packing analysis of the liquid crystal dimer ,-bis(4-cyanobiphenyl-4‘-yloxy)octane. 

[124] M. A. Sridhar, N. K. Lokanath, J. Shashidhara Prasad, C. V. Yelammagad and Varshney, Liq. Cryst., 28, 45-

49 (2001), Crystal structure of a cholesterol-based dimesogen. 

[125] V. K. Gupta, P. Bhandhoria, M. Kalyan, M. Mathews and C. V. Yelamaggad; Liq. Cryst., 32, 741-747 (2005), 

Crystal structure of a liquid crystal non‐ symmetric dimer: cholesteryl 4‐ [4‐ (4‐ n‐ butylphenylethynyl) 

phenoxy]butanoate. 

[126] L. Walz, F. Nepveu and W. Haase; Mol. Cryst. Liq. Cryst., 148, 111-121 (1987), Structural Arrangements of 

the Mesogenic Compounds 4-Ethyl-4‘-(4‖-pentylcyclohexyl) biphenyl and 4-Ethyl-2‘-fluoro-4‘-(4‖-

pentylcyclohexy1) biphenyl (BCH‘s) in the Crystalline State. 

[127] P. S. Patil, V. Shettigar, S. M. Dharmaprakash, S. Naveen, M. A. Sridhar and J. Shashidhara Prasad, Mol. 

Cryst. Liq. Cryst., 461, 123-130 (2007), Synthesis and Crystal Structure of 1-(4-fluorophenyl)-3-(3,4,5-

trimethoxyphenyl)-2-propen-1-one. 

[128] R. F. Bryan, Proceedings of the Pre-Congress Symposium on Organic Crystal Chemistry, Poznan, Poland, 105 

(1979); J. Structural Chem., 23, 128 (1982). 

[129] W. Haase and M. A. Athanassopoulou; Liquid Crystals, D.M.P. Mingos (Ed.), Springer-Verlag, Vol. I, pp. 

139-197 (1999). 

[130] S. Biswas, S. Haldar, P. K. Mandal, K. Goubitz, H. Schenk, and R. Dabrowski; Cryst. Res. Technol. 42, 10, 

1029-1035 (2007), Crystal structure of a polar nematogen 4-(trans-4- undecylcyclohexyl) isothiocyanatobenzene. 

[131] S. Haldar, S. Biswas, P. K. Mandal, K. Goubitz, H. Schenk and W. Haase; Mol. Cryst. Liq. Cryst., 490, 80–87 

(2008), X-Ray Structural Analysis in the Crystalline Phase of a Nematogenic Fluoro-Phenyl Compound.  

[132] S. Haldar, P. K. Mandal, S. J. Prathap, T. N. Guru Row and W. Haase; Liq. Crys., 35, 11, 1307–1312 (2008), 

X-ray studies of the crystalline and nematic phases of 49-(3,4,5-trifluorophenyl)-4-propylbicyclohexyl. 

[133] P. Das, A. N. Biswas, S. Acharya, A. Choudhury, P. Bandyopadhyay, P. K. Mandal and S. Upreti; Mol. Cryst. 

Liq. Cryst., 501, 53–61 (2009), Structure of Liquid Crystalline 1-Phenyl-3-{4-[4-(4-

octyloxybenzoyloxy)phenyloxycarbonyl]phenyl}triazene-1-oxide at Low Temperature. 

[134] B. K. Vainshtein, Diffraction of X-rays by Chain Molecules, Elsevier, Amsterdam, p12 (1966). 

[135] M. F. C. Ladd and R. A. Palmer, Theory and practice of Direct methods in Crystallography, Plenum Pub. Co., 

N. Y., (1980). 



273 

 

[136] G. Germain, P. Main and M. M. Woolfson; Acta Cryst., B26, 274-285 (1970), On the application of phase 

relationships to complex structures. 

[137] H. Schenk and C. T. Kiers, Simpel 83, an automatic direct method program package, University of Amsterdam 

(1983); H. Schenk; Recl. Trav. Chim. Pays-bas, 102, 1(1983). 

[138] G. M. Sheldrick, Direct method package program, University of Gottingen, Germany (1993). 

[139] S. R. Hall and J. M. Stewart, XTAL, University of Western Australia and Maryland (1989). 

[140] A. Altomere, G. Cascarano, C. Giacovazzo, A. Guagliardi, M. C. Burla, G. Polidori and M. Camalli, The SIR 

92 Programme (1992). 

[141] P. S. White, PC Version of NRCVAX (88), University of New Brunswick, Canada (1988). 

[142] Yao Jia-Xing, Zheng Chao-de, Quian Jin-Zi, Han Fu-Son, Gu Yuan-Zin and Fan Hai-Fu, SAPI: A Computer 

Program for Automatic Solution of Crystal Structures from X-ray Data, Institute of Physics, Academia Sinica, 

Beijing (1985). 

[143] C. J. Gilmore, J. App. Cryst., 17, 42-46 (1984), MITHRIL-an integrated direct-methods computer program. 

[144] H. Hauptman and J. Karle, Acta Cryst., 9, 45-55 (1956), Structure invariants and seminvariants for 

noncentrosymmetric space groups; ibid., 12, 93-97 (1959); Seminvariants for centrosymmetric space group with 

conventional centered cells. 

[145] J. Karle and H. Hauptman, Acta Cryst., 14, 217-223 (1961), Seminvariants for non-centrosymmetric space 

groups with conventional centered cells. 

[146] J. Karle and I. L. Karle, Acta Cryst., 21, 849-859 (1966), The symbolic addition procedure for phase 

determination for centrosymmetric and non-centrosymmetric crystals. 

[147] H. Schenk (Ed), Direct Methods in Solving Crystal Structures, NATO ASI Series, Plenum Press, New York 

(1991). 

[148] G. H. Stout and L. H. Jensen, X-ray Structure Determination, Macmillan, New York p195 (1968). 

[149] A. J. C. Wilson, Nature, 150, 152 (1942), Determination of Absolute from Relative X-Ray Intensity Data. 

[150] W. Cochran and M. M. Woolfson, Acta Cryst., 8, 1-12 (1955), ―The theory of sign relations between structure 

factors‖. 

[151] W. Cochran, Acta Cryst., 8, 473-478 (1955), Relations between the phases of structure factors. 



274 

 

[152] J. Karle and H. Hauptman, Acta Cryst., 9, 635-651 (1956), A theory of phase determination for the four types 

of non-centrosymmetric space groups. 

[153] M. J. Buerger, Crystal Structure Analysis, Wiley, New York (1960). 

[154] G. H. Stout and L. H. Jensen, X-ray Structure Determination, Macmillan, New York, p353 (1968). 

 

 

CHAPTER 3: 

 

[1] S. Gauza, H. Wang, C. H. Wen, S. T. Wu, A. Seed and R. Dabrowski; Jpn. J. Appl. Phys., 42, 3463 (2003), High 

Birefringence Isothiocyanato Tolane Liquid Crystals. 

[2] J. S. Gasowska, S. J. Cowling, M. C. R. Cockett, M. Hird, R. A. Lewis, E. P. Raynes and J. W. Goodby; J. 

Mater. Chem., 20, 299 (2010), The influence of an alkenyl terminal group on the mesomorphic behaviour and 

electro-optic properties of fluorinated terphenyl liquid crystals. 

[3] A. Mori, M. Hashimoto and S. Ujiiec; Liq. Cryst., 38, 263 (2011), Effects of a semi-fluorinated side chain and a 

lateral polar group on mesomorphic properties of 5-cyanotroponoids and benzonitriles. 

[4] D. Demus, Y. Goto, S. Swada, E. Nakagawa, H. Saito and R. Tarao; Mol. Cryst. Liq.Cryst., 260, 1 (1995), 

Trifluorinated Liquid Crystals for TFT Displays. 

[5] T. Nishi, A. Matsubara, H. Okada, H. Onnagawa, S. Sugimori, and K. Miyashita; Jpn. J. Appl. Phys., 34, 236 

(1995), Relationship between Molecular Structure and Temperature Dependence of Threshold Voltage in 

Fluorinated Liquid Crystals. 

[6] V. F. Petrov; Liq. Cryst., 19, 729 (1995), Liquid crystals for AMLCD and TFT-PDLCD applications. 

[7] S. Gauza, X. Zhu, W. Piecek, R. Dabrowski, S. T. Wu; J. Disp. Technol. 3 (3), 250-252 (2007), Fast Switching 

Liquid Crystals for Color-Sequential LCDs.  

[8] M. Schadt, W. Helfrich; Appl. Phys. Lett., 18, 127 (1971), Voltage-dependent optical activity of a twisted 

nematic liquid crystal. 

[9] K. Nishiyama, M. Okita, S. Kawaguchi, K. Teranishi, R. Takamatsu; SID Tech. Dig. 36, 132 (2005), 32″ WXGA 

LCD TV using OCB Mode, Low Temperature p-Si TFT and Blinking Backlight Technology. 

[10] G. Harbers, C. Hoelen, SID Tech. Dig; 32, 702 (2001), High Performance LCD Back lighting using High 

Intensity Red, Green and Blue Light Emitting Diodes. 

[11] D. P. Resler, D. S. Hobbs, R. C. Sharp, L. J. Friedman, T.A. Dorschner; Opt. Lett. 21 (9),  689 (1996), High-

efficiency liquid-crystal optical phased-array beam steering. 

[12] J. Y. Hardeberg, F. Schmitt, H. Brettel; Opt. Eng. 41 (10), 2532 (2002), Multispectral color image capture using 

a liquid crystal tunable filter.  

[13] H. C. Lin, Y. H. Lin; Opt. Express, 20 (3), 2045 (2012), An electrically tunable-focusing liquid crystal lens with 

a low voltage and simple electrodes.  

http://pubs.rsc.org/en/content/articlelanding/2010/jm/b914260f
http://pubs.rsc.org/en/content/articlelanding/2010/jm/b914260f
http://www.osapublishing.org/ol/fulltext.cfm?uri=ol-21-9-689&id=44836
http://www.osapublishing.org/ol/fulltext.cfm?uri=ol-21-9-689&id=44836
http://opticalengineering.spiedigitallibrary.org/article.aspx?articleid=1099206
http://opticalengineering.spiedigitallibrary.org/article.aspx?articleid=1099206
http://opticalengineering.spiedigitallibrary.org/article.aspx?articleid=1099206
http://www.osapublishing.org/oe/fulltext.cfm?uri=oe-20-3-2045&id=226602
http://www.osapublishing.org/oe/fulltext.cfm?uri=oe-20-3-2045&id=226602


275 

 

[14] T.T. Ru, C.C. Yuan, R.P. Pan, C.L. Pan, X.C. Zhang; IEEE Microwave Wireless Compon. Lett. 14 (2) (2004), 

Electrically controlled room temperature terahertz phase shifter with liquid crystal.  

[15] R. L. Sutherland, V. P. Tondiglia, L.V. Natarajan; Appl. Phys. Lett. 64, 1074 (1994), Electrically switchable 

volume gratings in polymer‐dispersed liquid crystals. 

[16] N. Mizoshita, K. Hanabusa, T. Kato; Adv. Funct. Mater. 13, 313 (2003), Fast and High‐Contrast Electro‐optical 

Switching of Liquid‐Crystalline Physical Gels: Formation of Oriented Microphase‐Separated Structures. 

[17] Y. H. Fan, H. W. Ren, S. T. Wu; Appl. Phys. Lett. 82, 2945 (2003), Normal-mode anisotropic liquid-crystal 

gels. 

[18] M. Hird; Chem. Soc. Rev., 2007; 36, 2070, Fluorinated liquid crystals – properties and applications. 

[19] J. A. Malecki and J. Nowak; J. Molecular Liquids, vol. 81, 245‐252 (1999), Intermolecular interactions in 

benzene solutions of 4‐heptyl‐3'‐cyano‐biphenyl studied with non‐linear dielectric effects.  

[20] S. Gauza, J. Li, S. T. Wu, A. Spadlo, R. Dabrowski, Y. N. Tzeng, K. L. Cheng, Liq. Cryst. 32(8), 1077 (2005), 

High birefringence and high resistivity isothiocyanate‐based nematic liquid crystal mixtures. 

[21] S. Gauza, S. T. Wu, A. Spadło, R. Dabrowski, J. Disp.Technol. 2(3), 247 (2006), High performance room 

temperature nematic liquid crystals based on laterally fluorinated isothiocyanato-tolanes. 

[22] D. Sinha, D. Goswami, P. K. Mandal, Ł. Szczucinski, R. Dabrowski; Mol Cryst Liq Cryst., 562,156 (2012), On 

the nature of molecular associations, static permittivity and dielectric relaxation in a uniaxial nematic liquid crystal. 

[23] B. Jha, S. Paul, R. Paul, P. Mandal; Phase Transitions, 15, 39 (1989), Order parameters of some homologue 

cybotactic nematics from X-ray diffraction measurements. 

[24] A. de Vries; Mol Cryst Liq Cryst., 10, 31 (1970), Evidence for the existence of more than one type of nematic 

phase. 

[25] B. R. Jaishi, P. K. Mandal; Liq Cryst., 33, 753 (2006), Optical microscopy, DSC and X-ray diffraction studies 

in binary mixtures of 4-pentyloxy-49-cyanobiphenyl with three 4,49-di(alkoxy) azoxybenzenes. 

[26] P.G. de Gennes; Mol. Cryst. Liq. Cryst., 12, 193 (1971), Short range order effects in the isotropic phase of 

nematics and cholesterics.  

[27] H. E. J. Neugebauer; Canad. J. Phys., 32, 1-8 (1954), Clasius-Mossoti equation for certain types of anisotropic 

crystals. 

[28] Hyperchem 6.03, Hypercube Inc., Gainesville, FL, USA. 

[29] S. Biswas, S. Haldar, P. K. Mandal, K. Goubitz, H. Schenk and R. Dabrowski, Crystal Research and 

Technology, Vol. 42, No.10, P. 1029 – 1035 (2007), Crystal structure of a polar nematogen 4-(trans-4-

undecylcyclohexyl) isothiocyanatobenzene.  

[30] E. Megnassan and A. Proutierre; Mol. Cryst. Liq. Cryst., 108, 245-254 (1984), Dipole Moments and Kerr 

Constants of 4-n-Alkyl-4‘-Cyanobiphenyl Molecules (From 1CB to 12CB) Measured in Cyclohexane Solutions. 

[31] P. Sarkar, P. Mandal, S. Paul, R. Paul; Liq. Cryst, Vol. 30, No. 4, 507–527 (2003), X-ray diffraction, optical 

birefringence, dielectric and phase transition properties of the long homologous series of nematogens 4-(trans-4‘-n-

alkylcyclohexyl ) isothiocyanatobenzenes. 

http://140.113.37.243/handle/11536/27089
http://scitation.aip.org/content/aip/journal/apl/64/9/10.1063/1.110936
http://scitation.aip.org/content/aip/journal/apl/64/9/10.1063/1.110936
http://scitation.aip.org/content/aip/journal/apl/64/9/10.1063/1.110936
http://onlinelibrary.wiley.com/doi/10.1002/adfm.200304275/abstract
http://onlinelibrary.wiley.com/doi/10.1002/adfm.200304275/abstract
http://scitation.aip.org/content/aip/journal/apl/82/18/10.1063/1.1571663
http://scitation.aip.org/content/aip/journal/apl/82/18/10.1063/1.1571663
http://www.osapublishing.org/abstract.cfm?uri=jdt-2-3-247
http://www.osapublishing.org/abstract.cfm?uri=jdt-2-3-247
http://www.osapublishing.org/abstract.cfm?uri=jdt-2-3-247
http://www.tandfonline.com/doi/abs/10.1080/15421407108082773
http://www.tandfonline.com/doi/abs/10.1080/15421407108082773
http://www.tandfonline.com/doi/abs/10.1080/15421407108082773


276 

 

[32] A de Vries; Mol Cryst Liq Cryst., 10, 219 (1970), X-ray photographic studies of liquid crystals I. A cybotactic 

nematic phase. 

[33] P. Sarkar, P. Mandal, S. Paul, R. Dabrowski, K. Czuprynski; Liq.Cryst. 30 (4), 507 (2003), X-ray diffraction, 

optical birefringence, dielectric and phase transition properties of the long homologous series of nematogens 4-(trans 

-4′- n -alkylcyclohexyl) isothiocyanatobenzenes. 

[34] S. Haldar, S. Barman, P. K. Mandal, W. Haase, R. Dabrowski; Mol. Cryst. Liq.Cryst., 528, 81-95 (2010), 

Influence of Molecular Core Structure and Chain Length on the Physical Properties of Nematogenic Fluorobenzene 

Derivatives. 

[35] W. L. McMillan; Phys. Rev A, 4, 1238-1246 (1971), Simple molecular model for the smectic A phase of liquid 

crystals. 

[36] W. L. McMillan; Phys. Rev A, 6, 936 (1972), X-Ray Scattering from Liquid Crystals. I. Cholesteryl Nonanoate 

and Myristate. 

[37] P. Sarkar, P. Mandal, S. Paul, R. Dabrowski, K. Czuprynski; Liq Cryst. 30 (4), 507 (2003), X-ray diffraction, 

optical birefringence, dielectric and phase transition properties of the long homologous series of nematogens 4-

(trans-4∞-n-alkylcyclohexyl )isothiocyanatobenzenes. 

[38] A. J. Leadbetter, R. M. Richardson, C. N. Cooling; J Phys (Paris), 36 (C1), 37 (1975), The structure of a 

number of nematogens. 

[39] P. K. Sarkar, S. Paul, P. Mandal; Mol Cryst Liq Cryst., 265, 249 (1995), Small angle X-ray scattering studies on 

smectic and nematic phases of a toluidine compound. 

[40] N. V. Madhusudana, S. Chandrasekhar; Pramana Suppl., 1, 57 (1975), The role of permanent dipoles in nematic 

order. 

[41] S. Haldar, S. Biswas, P. K. Mandal, K. Goubitz, H. Schenk and W. Haase; Mol. Cryst. Liq. Cryst., 490, 80-87 

(2008), X-Ray Structural Analysis in the Crystalline Phase of a Nematogenic Fluoro-Phenyl Compound. 

[42] S. Haldar, P. K. Mandal, S.J. Prathap, T. N. Guru Row and W. Haase; Liq. Cryst., 35, 1307-1312 (2008), X-ray 

studies of the crystalline and nematic phases of 49-(3,4,5-trifluorophenyl)-4- propylbicyclohexyl. 

[43] S. Biswas, S. Haldar, P. K. Mandal, K. Goubitz, H. Schenk, R. Dabrowski; Crystal Res Technol., 42(10), 1029-

1035 (2007), Crystal structure of a polar nematogen 4-(trans-4-undecylcyclohexyl) isothiocyanatobenzene.  

[44] H. Ishikawa, A. Toda, H. okada, H. Onnagawa, S. Sugimori; Liq. Cryst., 22, 743 (1997), Relationship between 

order parameter and physical constants in fluorinated liquid crystals. 

[45] S. Urban, P. Kula, A. Spadlo, M. Geppi, A. Marini; Liq.Cryst., 37, 1321 (2010), Dielectric properties of 

selected laterally fluoro-substituted 4,4′′-dialkyl, dialkoxy and alkyl-alkoxy [1:1′;4′:1′′] terphenyls. 

[46] P. Bordewijk, Physica, 75, 146 (1974), Extension of the Kirkwood-Frölich Theory of the Static dielectric 

Permittivity to anisotropic Liquids. 

[47] N. V. Madhsudana, B. S. Srikanta, R. Subramanya, M. Urs, Mol. Cryst. Liq. Cryst. 108, 19 (1984), 

Comparative X-ray and dielectric studies on some structurally related smectogenic compounds. 

http://repository.ias.ac.in/20879/


277 

 

[48] J. Schacht, P. Zugenmaier, M. Buivydas, L. Komitov, B. Stebler, S. T. Lagerwall, F. Gouda, F. Horii; Phys Rev 

E., 61, 3926 (2000), Intermolecular and intramolecular reorientations in nonchiral smectic liquid-crystalline phases 

studied by broadband dielectric spectroscopy. 

[49] S. Urban, R. Dabrowski, J. Dziaduszek, J. Janik, J. K. Moscicki; Liq. Cryst. 26, 1817 (1999), Mesomorphic and 

dielectric properties of fluorosubstituted isothiocyanates with different bridging groups. 

[50] L. Benguigui; Phys. Rev. A, 28, 1852 (1983), Dielectric relaxation in the crystalline smectic-B phase. 

[51] M. Gu, Y. Yin, S. V. Shiyanovskii, O. D. Lavrentovich; Phys Rev E., 76, 061702 (2007), Effects of dielectric 

relaxation on the director dynamics of uniaxial nematic liquid crystals. 

[52] H. Baessler, R. B. Beard, M. M. Labes; J Chem Phys., 52, 2292 (1970), Dipole Relaxation in a Liquid Crystal. 

[53] J. Czub, R. Dabrowski, J. Dziaduszek, S. Urban; Phase Transition, 82, 485-495 (2009), Dielectric properties of 

ten three-ring LC fluorosubstituted isothiocyanates with different mesogenic cores. 

[54] A. C. Diogo, A. F. Martins; J Phys (Paris)., 43, 779 (1982), Order parameter and temperature dependence of the 

hydrodynamic viscosities of nematic liquid crystals. 

[55] S. Arrhenius; Z Phys Chem., 4, 226 (1889), On the reaction rate of the inversion of non-refined sugar upon 

souring. 

[56] B. Kundu, S. K. Pal, S. Kumar, R. Pratibha, N. V. Madhusudana; Physical Review E., 82, 061703 (2010), Splay 

and bend elastic constants in the nematic phase of some disulfide bridged dimeric compounds. 

[57] R. Dhar, A. S. Pandey, M. B. Pandey, S. Kumar and R. Dabrowski; Applied Physics Express 1, 121501 (2008), 

Optimization of the display parameters of a room temperature twisted nematic display material by doping single-

wall carbon nanotubes. 

[58] M. D. Gupta, A. Mukhopadhyay, S. K. Roy, R. Dabrowski; J Appl Phys., 113, 053516 (2013), High 

birefringence liquid crystal mixtures: Optical properties and order parameter. 

[59] E. Nowinowski-Kruszelnicki, J. Kedzierski, Z. Raszewski, L. Jaroszewicz, R. Dabrowski, M. Kojdecki, W. 

Piecek, P. Perkowski, K. Garbat, M. Olifierczuk, M. Sutkowski, Karolina Ogrodnik, P. Morawiak, E. Miszczyk; 

Optica Applicata, Vol. XLII, No. 1, oa120116 (2012), High birefringence liquid crystal mixtures for electro-optical 

devices. 

[60] H. S. Subramhanyam, C. S. Prabha and D. Krishnamurti; Mol. Cryst. Liq. Cryst., 28, 201 (1974), Optical 

Anisotropy of Nematic Compounds. 

[61] M. Mitra, S. Paul and R. Paul; Pramäna J. Phys., 29, 409 (1987), Optical Birefringence and Order Parameter of 

Three Nematogens. 

[62] N. V. Madhusudana, Mol. Cryst. Liq. Cryst., 59, 117 (1980), Polarization Field and Orientational Order in 

Liquid Crystals. 

 

 

 

http://www.tandfonline.com/doi/abs/10.1080/02678290903039125
http://www.tandfonline.com/doi/abs/10.1080/02678290903039125
http://www.tandfonline.com/doi/abs/10.1080/02678290903039125
http://iopscience.iop.org/1882-0786/1/12/121501
http://iopscience.iop.org/1882-0786/1/12/121501


278 

 

CHAPTER 4: 

[1] B. Bahadur, (1991). Liquid Crystals Applications and Uses, World Sci.: Singapore. 

[2] G. H. Heilmeier and L. A. Zanoni; Appl. Phys. Lett. 13, 91 (1968), Guest‐host interactions in nematic liquid 

crystals: a new electro-optic effect.  

[3] S. Marino, M. Castriota, V. Bruno, E. Cazzanelli, G. Strangi, C. Versace and N. Scaramuzza; J. Appl. Phys., 97, 

013523 (2005), Changes of the electro-optic response of nematic liquid crystal cells due to inserted titania-vanadia 

films.  

[4] M. Oh-e and K. Kondo; Appl. Phys. Lett., 69, 623 (1996), Response mechanism of nematic liquid crystals using 

the in‐plane switching mode. 

[5] R. Muenster, M. Jarasch, X. Zhuang and Y. R. Shen; Phys. Rev. Lett., 78, 42 (1997), Dye-Induced Enhancement 

of Optical Nonlinearity in Liquids and Liquid Crystals. 

[6] Y. Goto, T. Ogawa, S. Swada and S. Sugimori; Mol. Cryst. Liq. Cryst., 209, 1–7 (1991), Fluorinated Liquid 

Crystals for Active Matrix Displays. 

[7] D. Demus, Y. Goto, S. Sawada, E. Nakagawa, H. Saito, R. Tarao; Mol Cryst Liq Cryst., 260, 1–21(1995), 

Trifluorinated liquid crystals for TFT displays. 

[8] T. Nishi, A. Matsubara, H. Okada, H. Onnagawa, S. Sugimori, K. Miyashita; Jpn J Appl Phys., 34, 236–239 

(1995), Relationship between molecular structure and temperature dependence of threshold voltage in fluorinated 

liquid crystals. 

[9] V. F. Petrov; Liq Cryst., 19, 729–741 (1995), Liquid crystals for AMLCD and TFTPDLCD applications; V. F. 

Petrov, Sofia I. Torgova ; Ludmila A. Karamysheva ; Shunsuke Takenaka; Liq. Cryst., 26, 1141-1162 (1999), The 

trans-1,4-cyclohexylene group as a structural fragment in liquid crystals. 

[10] S. Gauza, H. Wang, C. H. Wen, S. T. Wu, A. Seed, R. Dabrowski; Jpn J Appl Phys., 42, 3463–3466 (2003), 

High birefringence isothiocyanato tolane liquid crystals. 

[11] J. S. Gasowska, S. J. Cowling, M. C. R. Cockett, M. Hird, R. A. Lewis, E. P. Raynes, J. W. Goodby; Mater 

Chem., 20, 299–307 (2010), The influence of an alkenyl terminal group on the mesomorphic behavior and electro-

optic properties of fluorinated terphenyl liquid crystals. 

[12] H. Ishikawa, A. Toda, H. Okada, H. Onnagawa, S. Sugimori; Liq Cryst., 22, 743–747 (1997), Relationship 

between order parameter and physical constants in fluorinated liquid crystals. 

[13] M. Hird; Chem Soc Rev., 36, 2070–2095 (2007), Fluorinated liquid crystals – properties and applications. 

[14] M. Klasen, M. Bremer, A. Gotz, A. Manabe, S. Naemura, K. Tarumi; Jpn J Appl Phys., 37, L945–L948 (1998), 

Calculation of optical and dielectric anisotropy of nematic liquid crystals. 

[15] K. Hori, M. Maeda, M. Yano, M. Kunugi; Liq Cryst., 38, 287–293 (2011), The effect of fluorination (2): 

dependence of alkyl chain length on the crystal structures of mesogenic alkyl 4-[2-(perfluorohexyl) ethoxy] 

benzoates. 



279 

 

[16] M. R. Cargill, G. Sandford, A. J. Tadeusiak, G. D. Love, N. Hollfelder, F. Pleis, G. Nelles, P. Kilickiran; Liq 

Cryst., 38, 1069–1078 (2011), Highly fluorinated biphenyl ether systems as dopants for fastresponse liquid crystal 

display applications. 

[17] S. Haldar, K. C. Dey, D. Sinha, P. K. Mandal, W. Haase, P. Kula; Liq Cryst., 39, 1196–1203 (2012), X-ray 

diffraction and dielectric spectroscopy studies on a partially fluorinated ferroelectric liquid crystal from the family of 

terphenyl esters. 

[18] E. Bartmann, D. Dorsch, U. Finkenzeller, H. A. Kurmeier and E. Poetsch; Freiburger Arbeitstagung 

Flüssigkristalle, 19, P8 (1990). 

[19] U. Finkenzeller, A.  Kurmeier and E. Poetsch; Freiburger Arbeitstagung Flüssigkristalle, 18, P17 (1989). 

[20] P. Kirsch, S. Naemura and K. Tarumi; Freiburger Arbeitstagung Flüssigkristalle, 27, P45 (1998). 

[21] K. Tabayashi and K. Akasaka; Liq. Cryst., 26, 127-129 (1999), Preliminary communication Natural abundance 

2H NMR for liquid crystal studies: deuterium isotope effect on microscopic order. 

[22] H. Ishikawa, A. Toda,  A. Matsubara, T. Nishi, H. Okada, H. Onnagawa, S. Sugimori and K. Miyashita; 20th 

Jpn. Symp. Liq. Cryst., Nagoya 1G505 (1994). 

[23] D. A. Dunmur, R. Hanson, H. Okada, H. Onnagawa, S. Sugimori and K. Toriyama; Asia Display‘ 

95Proceeding, S22-2, 563 (1995), Effect of Intermolecular Interactions on Threshold Voltages for TN and TFT LC-

Displays: Dipole Association in F-Substituted Cyclohexyl cyclohexyl benzenes. 

[24] S. Biswas, S. Haldar, P. K. Mandal, W. Haase; Liq Cryst., 34, 365–372 (2007), X-ray diffraction and optical 

birefringence studies on four nematogenic difluorobenzene derivatives. 

[25] S. Haldar, S. Barman, P. K. Mandal, W. Haase, R. Dabrowski; Mol Cryst Liq Cryst.,528, 81–95 (2010), 

Influence of molecular core structure and chain length on the physical properties of nematogenic fluorobenzene 

derivatives. 

[26] I. C. Khoo and S. T. Wu; Optics and Nonlinear Optics of Liquid Crystals, World Scientific: Singapore, (1993). 

[27] L. M. Blinov, V. G. Chigrinov; Electro-Optic Effects in Liquid Crystal Materials, Springer: New York, (1996). 

[28] M. Schadt; Annu. Rev. Mater. Sci., 27, 305–379 (1997), Liquid crystal materials and liquid crystal displays.  

[29] B. Kundu, S. K. Pal, S. Kumar, R. Pratibha, N. V. Madhusudana; Phys Rev E., 82, 061703-1–061703-9 (2010), 

Splay and bend elastic constants in the nematic phase of some disulfide bridged dimeric compounds. 

[30] H. Kresse; Dynamic dielectric properties of nematics. In: Dunmur, DA. Fukuda, A. Luckhurst, GR, editors. 

Physical properties of liquid crystals: nematics. London: INSPEC; 2001. p. 277–287. 

[31] H. Kresse; Dielectric properties of nematic liquid crystals. In: Demus, D. Goodby, J. Gray, GW. Spiess HW. 

Vill, V, editors. Handbook of liquid crystals. Vol. 2A. Weinheim, FRG: Wiley-VCH, Verlag GmbH, p. 91–112 

(1998). 

[32] W. H. de Jeu, T. W. Lathouwers, D. Constants; ZNaturforsch, 29a, 905–911 (1974), Molecules structure of 

nematic liquid crystals. I. Terminally substituted azobenzene and azoxybenzenes. 



280 

 

[33] J. Schacht, P. Zugenmaier, M. Buivydas, L. Komitov, B. Stebler, S. T. Lagerwall, F. Gouda, F. Horii; Phys Rev 

E., 61, 3926–3935 (2000), Intermolecular and intramolecular reorientations in nonchiral smectic liquid-crystalline 

phases studied by broadband dielectric spectroscopy. 

[34] D. A. Dunmur, W. H. Miller; Mol Cryst Liq Cryst., 60, 281–292 (1980), Dipole–Dipole correlation in nematic 

liquid crystals. 

[35] S. Haldar, D. Sinha, P. K. Mandal, K. Goubitz and R. Peschar; Liquid Crystals, Vol. 40, No. 5, 689–698 (2013), 

Effect of molecular conformation on the mesogenic properties of a partially fluorinated nematogenic compound 

investigated by X-ray diffraction and dielectric measurements.  

[36] S. Haldar, P. K. Mandal, K. Goubitz, H. Schenk, W. Haase; Mol Cryst Liq Cryst., 490, 80-87 (2008), X-ray 

structural analysis in the crystalline phase of a nematogenic fluoro-phenyl compound. 

[37] S. Haldar, P. K. Mandal, S. J. Prathap, T. N. Guru Row, W. Haase; Liq Cryst., 35, 1307–1312 (2008), X-ray 

studies of the crystalline and nematic phases of 4_-(3,4,5-trifluorophenyl)-4- propylbicyclohexyl. 

[38] W. Haase, M. A. Athanassopoulou; Vol. I. Berlin: Springer, p. 139–197 (1999), Crystal structures of LC 

mesogens. In: Mingos, M, editor. Structure and bonding. 

[39] M. Hird and K. J. Toyne; Mol. Cryst. Liq. Cryst., 323, 1-67 (1998), Fluoro Substitution inThermotropic Liquid 

Crystals. 

[40] V. Vill; Liq. Cryst. Database, Version 4.4 , LCI Publisher, GmbH, Hamburg (2003) and references therein. 

[41] L. Bata and A. Buka; Mol. Cryst. Liq. Cryst, 63, 307-320 (1981), Dielecteric Permittivity and Relaxation 

Phenomena in smectic Phases. 

[42] R. deGelder, R. A. G. de Graaff, H. Schenk; Acta Cryst., A49, 287–293 (1993), Automatic determination of 

crystal structures using Karle-Hauptman matrices. 

[43] D. T. Cromer, J. B. Mann; Acta Cryst., 24A, 321–324 (1968), X-ray scattering factors computed from 

numerical Hartree–Fock wave functions. 

[44] International Union of Crystallography. International tables for X-ray crystallography. Vol. IV, Birmingham: 

Kynoch Press, pp. 55 (1974). 

[45] D. T. Cromer, D. Liberman; J Chem Phys., 53, 1891–1898 (1970), Relativistic calculation of anomalous 

scattering factors for X-rays. 

[46] S. R. Hall, D. J. du Boulay, R. Olthof-Hazekamp, editors. XTAL3.7 system. Lamb: University of Western 

Australia (2000). 

[47] Spek AL. PLATON, An integrated tool for the analysis of the results of a single crystal structure determination. 

Acta Cryst., A46, C–34 (1990). 

[48] Hyperchem 6.03, Hypercube Inc., Gainesville, FL, USA. 

[49] P. Sarkar, P. K. Mandal, S. Paul, R. Paul; liq. Cryst, Vol. 30, No. 4, 507–527 (2003), X-ray diffraction, optical 

birefringence, dielectric and phase transition properties of the long homologous series of nematogens 4-(trans-4∞-n-

alkylcyclohexyl ) isothiocyanatobenzenes. 



281 

 

[50] E. Megnassan and A. Proutierre; Mol. Cryst. liq. Cryst., 108, 245 (1984), Dipole Moments and Kerr Constants 

of 4-n Alkyl-4′- Cyanobiphenyl Molecules (From 1CB to 12CB) Measured in Cyclohexane Solutions. 

[51] K. P. Gueu, E. Megnassan and A. Proutierre; Mol. Cryst. liq. Cryst., 132, 303 (1986), Dipole Moments of 4-n 

Alkyl-4′-Cyanobiphenyl Molecules (from OCB to 12CB) Measurement in Four Solvents and Theoretical 

Calculations. 

[52] W. Haase, H. Paulus, R. Pendzialek; Mol. Cryst. Liq. Cryst., 100: 211-221 (1983), Solid State Polymorphism in 

4-Cyano-4′-n-Propyl biphenyl and X-Ray Structure Determination of the Higher Melting Modification. 

[53] B. R. Jaishi, P. K. Mandal, K. Goubitz, H. Schenk, R. Dabrowski, K. Czuprynski;  Liq.Cryst., 30, 1327-1333 

(2003), The molecular and crystal structure of a polar mesogen 4-cyanobiphenyl-4′-hexylbiphenyl carboxylate. 

[54] S. Biswas, S. Haldar, P. K. Mandal, K. Goubitz, H. Schenk, R. Dabrowski; Cryst. Res. Technol., 42, 1029-1035 

(2007), Crystal structure of a polar nematogen 4-(trans-4- undecylcyclohexyl) isothiocyanatobenzene. 

[55] L. Walz, W. Haase, R. Eidenschink; Mol. Cryst. Liq. Cryst., 168, 169-182 (1989), The Crystal and Molecular 

Structures of Four Homologous, Mesogenic trans,trans-4,4'-dialkyl-(1α,1'-bicyclohexyl)-4β-carbonitril (CCN‘s). 

[56] S. Gupta, P. Mandal, S. Paul, K. Goubitz, M. de Wit, H. Schenk; Mol. Cryst. Liq.Cryst., 195, 149-159 (1991), 

An X-Ray Study of Cyanophenylpyrimidines Part III. Crystal Structure of 5-(trans-4-Heptylcyclohexyl)-2-(4-

Cyanophenyl) Pyrimidine.  

[57] A. Nath, S. Gupta, P. Mandal, S. Paul, H. Schenk; Liq. Cryst., 20, 765-770 (1996), Structural analysis by X-ray 

diffraction of a non-polar alkenyl liquid crystalline compound. 

[58] P. Mandal, S. Paul, H. Schenk, K. Goubitz; Mol. Cryst. Liq. Cryst., 210: 21-30 (1992), Crystal and Molecular 

Structure of a Cybotactic Nematic Compound bis-(4′-n-Butoxybenzal)-2-Chloro-l,4-Phenylinediamine. 

[59] P. Mandal, S. Paul, H. Schenk, K. Goubitz; Mol. Cryst. Liq. Cryst., 135, 35-48 (1986), Crystal and Molecular 

Structure of the Nematogenic Compound 4-Cyanophenyl-4'-n-Heptylbenzoate (CPHB). 

[60] P. Mandal, S. Paul; Mol. Cryst. Liq. Cryst., 131, 223-235 (1985), X-Ray Studies on the Mesogen 4'-n-

Pentyloxy-4-Biphenylcarbonitrile (5OCB) in the Solid Crystalline State. 

[61] L. Walz, F. Nepveu, W. Haase; Mol. Cryst. Liq. Cryst., 148, 111-121 (1987), Structural Arrangements of the 

Mesogenic Compounds 4-Ethyl-4′-(4′′-pentylcyclohexyl)biphenyl and 4-Ethyl-2′-fluoro-4′-(4′′-

pentylcyclohexy1)biphenyl (BCH‘s) in the Crystalline State. 

[62] P. S. Patil, V. Shettigar, S. M. Dharmaprakash, S. Naveen, M. A. Sridhar, J. S. Prasad; Mol. Cryst. Liq. Cryst., 

461, 123-130 (2007), Synthesis and Crystal Structure of 1-(4-fluorophenyl)-3-(3,4,5-trimethoxyphenyl)-2-propen-1-

one.  

[63] S. Haldar; S. Barman; P. K. Mandal; W. Haase; R. Dabrowski; Mol. Cryst. Liq. Cryst., Vol. 528, 81–95 (2010), 

Influence of Molecular Core Structure and Chain Length on the Physical Properties of Nematogenic Fluorobenzene 

Derivatives. 

[64] A. J. Leadbetter, R. M. Richardson, C. N. Colling; 36, C1-37–C1-43 (1975), The structure of a number of 

nematogens. J Phys (Paris). 

[65] S. Gupta, G-P Chang-Chien, W-S Lee, R. Centore, S. P. Sen Gupta; Liq Cryst., 29, 657–661 (2002), Crystal 

structure of the mesogenic alkene monomer, 3-[4-(4_-ethylbiphenyl)]-1-propene. 



282 

 

[66] B. R. Ratna, R. Shashidhar; Mol Cryst Liq Cryst., 42, 113–125 (1977), Dielectric studies on liquid crystals of 

strongly positive dielectric anisotropy. 

[67] B. R. Ratna, R. Shashidhar; Mol Cryst Liq Cryst., 45, 103–116 (1978), Dielectric properties of some nematics 

of positive dielectric anisotropy. 

[68] M. Schadt; J Chem Phys., 56, 1494–1497 (1972), Dielectric properties of some nematic liquid crystals with 

strong positive dielectric anisotropy. 

[69] N. V. Madhusudana, S. Chandrasekhar; Pramana., 1, 57–68 (1975), The role of permanent dipoles in nematic 

order. 

[70] P. Bordewijk; Physica., 75, 146 (1974), Extension of the Kirkwood-Fröhlich theory of the static dielectric 

permittivity to anisotropic liquids. 

[71] M. Gu, Y. Yin, S. V. Shiyanovskii, O. D. Lavrentovich; Phys Rev E., 76, 061702 (2007), Effects of dielectric 

relaxation on the director dynamics of uniaxial nematic liquid crystals. 

[72] H. Baessler, R. B. Beard, M. M. Labes; J Chem Phys., 52, 2292 (1970), Dipole Relaxation in a Liquid Crystal. 

[73] A. C. Diogo, A. F. Martins; J Phys (Paris), 43, 779 (1982), Order parameter and temperature dependence of the 

hydrodynamic viscosities of nematic liquid crystals. 

[74] S. Arrhenius; Z Phys Chem., 4, 226 (1889), On the reaction rate of the inversion of non-refined sugar upon 

souring. 

 

CHAPTER 5: 

[1] R. B. Meyer, Paper presented at the 5
th

 Int. Liquid Crystal Conf., Stockholm, June, (1974); R. B. Meyer, L. 

Liebert, L. Strzelecki and P. Kelker, J Phys (Paris) Lett.,36, L69 (1975), Ferroelectric liquid crystals.  

[2] A. D. L. Chandani, Y. Ouchi, H. Takezoe, A. Fakuda, K. Terashima, K. Furukawa and A. Kishi; Jpn. J. Appl. 

Phys. Part 2, 28, L1261 (1989), Novel Phases Exhibiting Tristable Switching. 

[3] Y. Izozaki, T. Fujikawa, H. Takezoe, A. Fukuda, T. Hagiwara, Y. Suzuki and I. Kawamura, Phys. Rev. B; 48, 

13439 (1993), Devil‘s staircase formed by competing interactions stabilizing the ferroelectric smectic-C* phase and 

the antiferroelectric smectic-CA* phase in liquid crystalline binary mixtures. 

[4] J. P. F. Lagerwall, D. D. Parghi, D. Kruerke, F. Gouda, and P. Jagemalm, Liq. Cryst., 29, 163 (2002), Phases, 

phase transitions and confinement effects in a series of antiferroelectric liquid crystals. 

[5] J. P. F. Lagerwall, P. Rudquist, and S.T. Lagerwall; Liq. Cryst., 30, 399 (2003), On the phase sequence of 

antiferroelectric liquid crystals and its relation to orientational and translational order. 

[6] E. Gorecka, D. Pociecha, M. Čepič, B. Žekš, R. Dabrowski; Phys. Rev. E, 65, 061703 (2002), Enantiomeric 

excess dependence of the phase diagram of antiferroelectric liquid crystals.  

[7] I. C. Sage, Applications, in: D. Demus, J. Goodby, G.W. Gray, H.W. Spiess, V. Vill (Eds.), Handbook of Liquid 

Crystals Vol. I – Fundamentals, Wiley-Vch., Weinheim, pp. 731-762 (1998). 



283 

 

[8] M. Hird; Liq. Cryst., 38, 1467–1493 (2011), Ferroelectricity in liquid crystals-materials, properties and 

applications. 

[9] P. J. Collings, Ferroelectric liquid crystals: The 2004 Benjamin Franklin Medal in Physics presented to Robert B. 

Meyer of Brandeis University, J. Frankl. Inst. 342, 599–608 (2005).  

[10] J. Wen, M. Tian, Q. Chen, Liq. Cryst. 16, 445-453 (1994), Novel fluorinated liquid crystals. II. The synthesis 

and phase transitions of a novel type of ferroelectric liquid crystals containing 1,4-tetrafluorophenylene moiety. 

[11] Y. Xu, W. Wang, Q. Chen, J. Wen; Liq. Cryst., 21, 65-71 (1996), Synthesis and transition temperatures of 

novel fluorinated chiral liquid crystals containing 1,4-tetrafluorophenylene units. 

[12] R. Dąbrowski, J. Gąsowska, J. Otón, W. Piecek, J. Przedmojski, M. Tykarska; High tilted antiferroelectric 

liquid crystalline materials, Disp. 25, 9-19 (2004). 

[13] R. Dąbrowski, P. Kula, Z. Raszewski, W. Piecek, J. M. Otòn, A. Spadło; Ferroelectrics, 395 116-132 (2010), 

New orthoconic antiferroelectrics useful for applications. 

[14] D. Ziobro, R. Dąbrowski, M. Tykarska, W. Drzewiński, M. Filipowicz, W. Rejmer, K. Kuśmierek, P. 

Morowiak, W. Piecek; Liq. Cryst. 39, 1011-1032 (2012), Synthesis and properties of new ferroelectric and 

antiferroelectric liquid crystals with a biphenylyl benzoate rigid core. 

[15] H. T. Nguyen, J. C. Rouillon, A. Babeau, J. P. Marcerou, G. Sigaud; Liq. Cryst. 26, 1007-1019 (1999), 

Synthesis, properties and crystal structure of chiral semiperfluorinated liquid crystals with ferro and anticlinic 

smectic phases. 

[16] R. Dabrowski, Ferroelectrics, 243, 1-18 (2000), Liquid crystals with fluorinated terminal chains and 

antiferroelectric properties. 

[17] S. Seomun, T. Gouda, Y. Takanishi, K. Ishikawa, H. Takezoe; Liq. Cryst. 26, 151-161(1999), Bulk optical 

properties in binary mixtures of antiferroelectric liquid crystal compounds showing V-shaped switching. 

[18] J. V. Selinger, P. J. Collings, R. Shashidhar; Phys. Rev. E 64, 061705/1-9 (2001), Field-dependent tilt and 

birefringence of electroclinic liquid crystals: Theory and experiment. 

[19] W. M. Zoghaib, C. Carboni, A. K. George, S. AL-Manthari, A. Al-Hussaini, F. Al-Futaisi, , Mol. Cryst. Liq. 

Cryst. 542, 123–131 (2011), Novel fluorinated ferroelectric organosiloxane liquid crystals. 

[20] J. Naciri, C. Carboni, A. K. George; Liq. Cryst., 30, 219-225 (2003), Low transition temperature 

organosiloxane liquid crystals displaying a de Vries smectic A phase. 

[21] J. Naciri, J. Ruth, G. Crawford, R. Shashidhar, B. R. Ratna; Chem. Mater., 7, 1397-1402 (1995), Novel 

ferroelectric and electroclinic organosiloxane liquid crystals. 

[22] J. Dziaduszek, R. Dabrowski, K. Czuprynski, N. Bennis; Ferroelectrics., 343, 3–9 (2006), Ferroelectric 

Compounds with Strong Polar Cyano Group in Terminal Position. 

[23] Z. Li, P. Salamon, A. Jakli, K. Wang, C. Qin, Q. Yang, C. Liu and J. Wen; Liq. Cryst., 37 427–433 (2010), 

Synthesis and mesomorphic properties of resorcyl di[4-(4-alkoxy-2,3-diflorophenyl)ethynyl] benzoate liquid 

crystals. 

[24] Y. Yang, H. Li, J. Wen; Liq. Cryst., 34, 975-979 (2007), Synthesis and mesomorphic properties of chiral 

fluorinated liquid crystals. 



284 

 

[25] N. Shiratori, A. Yoshizawa, I. Nishiyama  M. Fukumasa,  A. Yokoyama, T. Hirai,  M. Yamane; Mol. Cryst. 

Liq. Cryst. 199, 129-140 (1991), New Ferroelectric Liquid Crystals Having 2-Fluoro-2-Methyl Alkanoyloxy Group. 

[26] A. Fafara, B. Gestblom, S. Wróbel, R. Dabrowski, W. Drzewiñski, D. Kilian, W. Haase;  Ferroelectrics, 212, 

79-90 (1998), Dielectric spectroscopy and electrooptic studies of new MHPOBC analogues. 

[27] D. M. Potukuchi, A. K. George, C. Carboni, S. H. Alharthi, J. Naciri; Ferroelectrics, 300, 79-93 (2004), Low 

Frequency Dielectric Relaxation, Spontaneous Polarization, Optical Tilt Angle and Response Time Investigations in 

a Flourinated Ferroelectric Liquid Crystal, N125F2(R*). 

[28] D. M. Potukuchi, A. K. George; Mol. Cryst. Liq. Cryst., 487, 92–109 (2008), Phase Transitions and 

Characterization in a Chiral Smectic-A de Vries Liquid Crystal by Low-Frequency Dielectric Spectroscopy. 

[29] P. K. Mandal, S. Haldar, A. Lapanik, W. Haase; Jpn. J. Appl. Phys., 48, 011501-6 (2009), Induction and 

enhancement of ferroelectric smectic C* phase in multi-component room temperature mixtures. 

[30] K. Hiraoka, A. Taguchi, Y. Ouchi, H. Takezoe and A. Fukuda; Jpn. J. Appl. Phys., 29, 1473-1476 (1990), 

Electric-Field-Induced Transitions among Antiferroelectric, Ferrielectric and Ferroelectric Phases in a Chiral 

Smectic MHPOBC. 

[31] A. M. Biradar, S. Wróbel, and W. Haase; Phys. Rev. A, 39, 2693-2702 (1989), Dielectric relaxation in the 

smectic-A* and smectic-C
*
 phases of a ferroelectric liquid crystal. 

[32] T. Carlsson, B. Zeks, C. Filipic, A. Levstik; Phys. Rev. A,  42, 877–889 (1990), Theoretical model of the 

frequency and temperature dependence of the complex dielectric constant of ferroelectric liquid crystals near the 

smectic-C* - smectic-A phase transition. 

[33] B. Zeks, M. Cepic, in Relaxation Phenomena: Liquid Crystals, Magnetic Systems, Polymers, High-TC 

Superconductors, Metallic Glasses; W. Haase, S. Wrobel, Eds. Springer Verlag: Berlin–Heidelberg, p 477 (2003). 

[34] M. Buivydas, F. Gouda, S. T. Lagerwall, B. Stebler; Liq. Cryst., 18, 879–886 (1995), The molecular aspect of 

the double absorption peak in the dielectric spectrum of the antiferroelectric liquid crystal phase.  

[35] Hyperchem 6.03, Hypercube Inc., Gainesville, FL, USA. 

[36] S. Haldar, S. Barman, P. K. Mandal, W. Haase, R. Dabrowski; Mol. Cryst. Liq. Cryst., 528, 81-95 (2010), 

Influence of molecular core structure and chain length on the physical properties of nematogenic fluorobenzene 

derivatives. 

[37] P. Sarkar, P. Mandal, S. Paul, R. Paul, R. Dabrowski, K. Czuprynski; Liq. Cryst., 30, 507-527 (2003), X-ray 

diffraction, optical birefringence, dielectric and phase transition properties of the long homologous series of 

nematogens 4-(trans-4′-n-alkylcyclohexyl) isothiocyanatobenzenes. 

[38] D. Sinha, D. Goswami, P. K. Mandal, Ł. Szczucinski, R. Dabrowski; Mol. Cryst. Liq. Cryst.  562, 156-165 

(2012), On the nature of molecular associations, static permittivity and dielectric relaxation in a uniaxial nematic 

liquid crystal. 

[39] U. Manna, R. M. Richardson, A. Fukuda, J.K. Vij; Phys. Rev. E, 81, 050701–4 (2010), X-ray diffraction study 

of ferroelectric and antiferroelectric liquid crystal mixtures exhibiting de Vries SmA∗-SmC∗ transitions. 

[40] S. T. Lagerwall, Ferroelectric liquid crystals  in : D. Demus, J. Goodby, G.W. Gray, H. W. Spiess, V. Vill 

(Eds.), Handbook of Liquid Crystals Vol. 2B – Low molecular weight liquid crystals, Wiley-Vch., Weinheim, pp 

515-664 (1998). 

http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Fafara%2C+A.%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Gestblom%2C+B.%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Wr%C3%B3bel%2C+S.%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Dabrowski%2C+R.%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Drzewi%C3%B1ski%2C+W.%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Kilian%2C+D.%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Haase%2C+W.%29
http://www.tandfonline.com/doi/full/10.1080/00150199808217353
http://www.tandfonline.com/doi/full/10.1080/00150199808217353


285 

 

[41] W. Piecek, Z. Raszewski, P. Perkowski, J. Przedmojski, J. Kedzierski, W. Drzewinski, R. Dabrowski, J. 

Zielinski; Ferroelectrics., 310, 125–129 (2004), Apparent tilt angle and structural investigations of the fluorinated 

antiferroelectric liquid crystal material for display application. 

[42] J. P. F. Lagerwall, A. Saipa, F. Giesselmann, R. Dabrowski; Liq. Cryst. 31, 1175–1184 (2004), On the origin of 

high optical director tilt in a partially fluorinated orthoconic antiferroelectric liquid crystal mixture. 

[43] K. D‘havé, P. Rudquist, S.T. Lagerwall, H. Pauwels, W. Drzewiski, R. Dabrowski; Appl. Phys. Lett., 76, 3528-

3530 (2000), Solution of the dark state problem in antiferroelectric liquid crystal displays. 

[44] W. K. Robinson, C. Carboni, P. Kloess, S. P. Perkins, H. J. Coles; Liq. Cryst., 25, 301–307 (1998), 

Ferroelectric and antiferroelectric low molar mass organosiloxane liquid crystals. 

[45] E. P. Haridas, S. S. Bawa, A. M. Biradar, S. Chandra, Jpn. J. Appl. Phys., 34, 3602-3606 (1995), Anisotropic 

surface anchoring conditions for gray-scale capability in high-tilt-angle ferroelectric liquid crystal. 

[46] R. Blinc, B. Zeks; Phys. Rev. A. 18, 740-745 (1978), Dynamics of helicoidal ferroelectric smectic-C
*
 liquid 

crystals. 

[47] T. Carlsson, B. Zeks, C. Filipic, A. Levstik; Physical Review A, 42, 877–889 (1990), Theoretical model of the 

frequency and temperature dependence of the complex dielectric constant of ferroelectric liquid crystals near the 

smectic-–smectic-A phase transition. 

[48] N. A. Clark, S. T. Lagerwall, Introduction to ferroelectric liquid crystals, in: J.W. Goodby, R. Blinc, N. A. 

Clark, S. T. Lagerwall, M.A. Osipov, S.A. Pikin, T. Sakurai, K. Yoshino, B. Zeks (Eds), Ferroelectric Liquid 

Crystals Principles, Properties and Applications, Gordon and Breach, Philadelphia, 1991, pp. 1-97. 

[49] D. Goswami, P. K. Mandal, R. Dabrowski; to be published. 

[50] S. Sato, J. Hatano, S. Tatemori, H. Uehara, S. Saito, E. Okabe; Mol. Cryst. Liq. Cryst. A 328, 411-418 (1999), 

Antiferroelectricity of a Chiral Smectic Liquid Crystal Having Three Isolated Phenyl Rings in the Core.  

[51] M. Marzec, W. Haase, E. Jakob, M. Pfeiffer, S. Wróbel; Liquid Crystals, 14, 1967- 1976 (1993), The existence 

of four dielectric modes in the planar oriented SmC* phase of a fluorinated substance. 

[52] S. Wróbel, G. Cohen, D. Davidov, W. Haase, M. Marzec, M. Pfeiffer; Ferroelectrics, 166, 211–222 (1995), 

Dielectric, electro optic and X-ray studies of a room temperature ferroelectric mixture. 

[53] J. M. Czerwiec, R. Dabrowski, K. Garbat, M. Marzec, M. Tykarska, A. Wawrzyniak, S. Wróbel; Liquid 

Crystals, 39, 1503–1511 (2012), Dielectric and electro-optic behaviour of two chiral compounds and their 

antiferroelectric mixtures.   

[54] Y. P. Panarin, O. Kalinovskaya, J. K. Vij, and J. W. Goodby; Phys. Rev. E, 55, 4345-4353 (1997), Observation 

and investigation of the ferrielectric subphase with high qT parameter. 

[55] Y. P. Panarin, O. Kalinovskaya, and J. K. Vij; Liq. Cryst., 25, 241-252 (1998), The investigation of the 

relaxation processes in antiferroelectric liquid crystals by broad band dielectric and electro-optic spectroscopy. 

[56] J. K. Song, U. Manna, A. Fukuda and J. K. Vij; Appl. Phys. Lett., 93, 142903-3 (2008), Antiferroelectric 

dielectric relaxation processes and the interlayer interaction in antiferroelectric liquid crystals. 

[57] U. Manna, J. K. Song, G. Power, and J. K. Vij; Phys. Rev. E, 78, 021711-8 (2008), Effect of cell surfaces on the 

stability of chiral smectic-C phases. 

http://jjap.jsap.jp/cgi-bin/findarticle?journal=JJAP&author=H%2EE%2EP%2E.
http://jjap.jsap.jp/cgi-bin/findarticle?journal=JJAP&author=S%2ES%2EBawa
http://jjap.jsap.jp/cgi-bin/findarticle?journal=JJAP&author=A%2EM%2EBiradar
http://jjap.jsap.jp/cgi-bin/findarticle?journal=JJAP&author=S%2EChandra
http://journals.aps.org/pra/abstract/10.1103/PhysRevA.42.877
http://journals.aps.org/pra/abstract/10.1103/PhysRevA.42.877
http://journals.aps.org/pra/abstract/10.1103/PhysRevA.42.877
http://journals.aps.org/pra/abstract/10.1103/PhysRevA.42.877


286 

 

[58] U. Manna, J. K. Song, G. Power, J. K. Vij; Phys. Rev. E, 78, 021711-8 (2008), Effect of cell surfaces on the 

stability of chiral smectic-C phases. 

[59] M. Buivydas, F. Gouda, G. Andersson, S. T. Lagerwall, B. Stembler, J. Bomelburg, G. Heppke, B. Gestblom; 

Liq. Cryst., 23, 723- 739 (1997), Collective and non-collective excitations in antiferroelectric and ferrielectric liquid 

crystals studied by dielectric relaxation spectroscopy and electro-optic measurements. 

 [60] S. Haldar, K. C. Dey, D. Sinha, P. K. Mandal, W. Haase, P. Kula; Liq. Cryst., 39, 1196-1203 (2012), X-ray 

diffraction and dielectric spectroscopy studies on a partially fluorinated ferroelectric liquid crystal from the family of 

terphenyl esters. 

[61] M. Marzec, A. Mikulko, S. Wrobel, R. Dabrowski, M. Darius and W. Haase; Liq. Cryst., 31, 153–159 (2004), 

Alpha sub-phase in a new ferroelectric fluorinated compound. 

[62] P. Nayek, S. Ghosh, S. Roy, T. P. Majumder, R. Dabrowski; J. Mol. Liq. 175, 91–96 (2012), Electro-optic and 

dielectric investigations of a perfluorinated compound showing orthoconic antiferroelectric liquid crystal. 

[63] P. Arora, A. Mikulko, F. Podgornov, W. Haase; Mol. Cryst. Liq. Cryst., 502, 1-8 (2009), Dielectric and electro-

optic properties of new ferroelectric liquid crystalline mixture doped with carbon nanotubes. 

[64] A. Mikulko, P. Arora, A. Glushchenko, A. Lapanik and W. Haase; Euro Phys. Lett., 87, 27009/1-4 (2009), 

Complementary studies of BaTiO3 nanoparticles suspended in a ferroelectric liquid-crystalline mixture. 

[65] P. K. Mandal, B. R. Jaishi, W. Haase, R. Dabrowski, M. Tykarska, P. Kula; Phase Transition, 79, 223–235 

(2006), Optical microscopy, DSC and dielectric relaxation spectroscopy studies on a partially fluorinated 

ferroelectric liquid crystalline compound MHPO(13F)BC. 

[66] W. N. Thurmes, M. D. Wand, R. T. Vohra, K. M. More; SPIE Conf. Proc.  3015, 1-7 (1997), FLC materials for 

microdisplay applications. 

[67] M. Marzec, S. Wrobel, E. Gondek, R. Dabrowski; Mol. Cryst. Liq. Cryst., 410, 153–161 (2004), Room 

Temperature Antiferroelectric Phase Studied by Electrooptic Methods.  

[68] F. Gouda, T. Carlsson, G. Andersson, S.T. Lagerwall, B. Stebler; Liq. Cryst., 16, 315-322 (1994), Manifestation 

of biquadratic coupling in the smectic C
*
 phase soft mode dielectric response. 

[69] M. Marzec, S. Wröbel, S. Hiller, A. M. Biradar, R. Dabrowski, B. Gestblom, W. Haase; Mol. Cryst. Liq. Cryst., 

302, 35-40 (1997), Dynamical properties of two ferroelectric phases of epoxy compound. 

[70] R. Eidenschink, T. Geelhaar, G. Andersson, A. Dahlgren, K. Flatischler, F. Gouda, S. T. Lagerwall, K. Skarp; 

Ferroelectrics, 84, 167-181 (1988), Parameter characteristics of a ferroelectric liquid crystal with polarization sign 

reversal. 

[71] A. K. Srivastavaa, R. Dhar, V. K. Agrawal, S. H. Lee, R. Dabrowski; Liq. Cryst., 35, 1101–1108 (2008), 

Switching and electrical properties of ferro‐ and antiferroelectric phases of MOPB(H)PBC. 

[72] S. Essid, M. Manai, A. Gharbi, J. P. Marcerou, J. C. Rouillon; Liq. Cryst., 32, 307–313, (2005), Electro-optical 

switching properties for measuring the parameters of a ferroelectric liquid crystal. 

 

 

http://www.tandfonline.com/doi/full/10.1080/00150198808016219
http://www.tandfonline.com/doi/full/10.1080/00150198808016219
http://www.tandfonline.com/doi/full/10.1080/00150198808016219


287 

 

CHAPTER 6: 

[1] D. Demus  and J. Goodby, Handbook of Liquid Crystals, Wiley-VCH Weinheim, (1998). 

[2] P. S. Pershan, Structure of Liquid Crystal Phases, World Scientific Singapore, (1988).  

[3] R. B. Meyer, L. Liebert, L. Strzelecki, P. Keller; J. Phys. (France) Lett., 36, L-69 (1975), Ferroelectric liquid 

crystals. 

[4] N. A. Clark and S. T. Lagerwall; Appl. Phys. Lett., 36, 899 (1980), Submicrosecond bistable electro‐optic 

switching in liquid crystals.  

[5] D. C. Wright and N. D. Mermin; Rev. Mod. Phys., 66, 385 (1989), Crystalline liquids: the blue phases. 

[6] C. J. F. Botcher and P. Bordewijk; Theory of Electric Polarization Vol. I Elsevier, Amsterdam (1978). 

[7] Wrobel S, Dielectric relaxation spectroscopy, Relaxation phenomena — Liquid crystals, magnetic systems, 

polymers, high-TC superconductors, metallic glasses, Haase W. and Wrobel S Eds., Ch 1 Springer-Verlag Berlin-

Heidelberg (2003). 

[8] D. Goswami, D. Sinha, A. Debnath, P.K. Mandal, S. K. Gupta, W. Haase, D. Ziobro and R. Dabrowski; J. Mol. 

Liq., 182, 95-101 (2013), Molecular and dynamical properties of a perfluorinated liquid crystal with direct transition 

from ferroelectric SmC
*
 phase to isotropic phase. 

[9] K. Miyasato, S. Abe, H. Takezoe, A. Fukuda and E. Kuze; Jpn. J. Appl. Phys., 22, L661 (1983), Direct Method 

with Triangular Waves for Measuring Spontaneous Polarization in Ferroelectric Liquid Crystals.  

[10] P. K. Mandal, B. R. Jaishi, W. Haase, R. Dabrowski, M. Tykarska and P. Kula; Phase Trans., 79,  223-235 

(2006), Optical microscopy, DSC and dielectric relaxation spectroscopy studies on a partially fluorinated 

ferroelectric liquid crystalline compound MHPO(13F)BC. 

[11] I. Dierking, Textures of Liquid Crystals Wiley-VCH, Weinheim, (2003). 

[12] A. J. Leadbetter, J. P. Gaughan, B. Kelly, G. W. Gray and J. Goodby; J Phys. (France) Colloq., 40, C3-178 

(1979), Characterisation and structure of some new smectic phases.  

[13] G. W. Gray and J. W. Goodby  Smectic Liquid Crystals, Textures and Structures, Leonard Hill, Philadelphia, 

(1984). 

[14] P. A. C. Gane, A. J. Leadbetter and P. G. Wrighton; Mol. Cryst. Liq. Cryst., 66, 247 (1981), Structure and 

Correlations in Smectic B, F and I Phases.  

[15] H. Stegmeyer, T. Blumel, K. Hiltrop, H. Onnusseit and F. Porsch; Liq. Cryst. 1, 3-28 (1986), Thermodynamic, 

structural and morphological studies on liquid-crystalline blue phases. 

[16] Jan P. F. Lagerwall, Per Rudquist, Sven T. Lagerwall and Frank Gießelmann; Liq. Cryst., 30 399-414 (2003), 

On the phase sequence of antiferroelectric liquid crystals and its relation to orientational and translational order. 

[17] S. B. Dierker and R. Pindak; Phys. Rev. Lett., 59, 1002 (1987), Dynamics of thin tilted hexatic liquid crystal 

films.  

[18] E. B. Sirota, P. S. Pershan, L. B. Sorensen and J. Collett; Phys. Rev. Lett., 55, 2039 (1985), X-Ray Studies of 

Tilted Hexatic Phases in Thin Liquid-Crystal Films.  



288 

 

[19] E. Grelet, B. Pansu, M-H Li and H. T. Nguyen; Phys. Rev. Lett., 86, 3791 (2001), Structural Investigations on 

Smectic Blue Phases.  

[20] T. Uemura, Y. Ouchi, K. Ishikawa, H. Takezoe and A. Fukuda;  Jpn. J Appl. Phys., 24, L224 (1985), Optical 

Microscope Observation of Hexagonal Ordering in Surface Stabilized Ferroelectric Liquid Crystal Cells.  

[21] D. Ziobro, R. Dąbrowski, M. Tykarska, W. Drzewiński, M. Filipowicz, W. Rejmer,  K. Kuśmierek, P. 

Morowiak  and W. Piecek; Liq. Cryst., 39, 1011 (2012), Synthesis and properties of new ferroelectric and 

antiferroelectric liquid crystals with a biphenylyl benzoate rigid core.  

[22] W. Piecek, Z. Raszewski, P. Perkowski, J. Przedmojski, J. Kedzierski, W. Drzewinski, R. Dabrowski and J. 

Zielinski; Ferroelectrics, 310, 125 (2004), Apparent Tilt Angle and Structural Investigations of the Fluorinated 

Antiferroelectric Liquid Crystal Material for Display Application.  

[23] J. P. F. Lagerwall, A. Saipa, F. Giesselmann and R. Dabrowski; Liq. Cryst., 31, 1175 (2004), On the origin of 

high optical director tilt in a partially fluorinated orthoconic antiferroelectric liquid crystal mixture.  

[24] A. Mikułko, M. Wierzejska, M. Marzec, S. Wrobel, J. Przedmojski and W. Haase; Mol. Cryst. Liq. Cryst., 477, 

185 (2007), Ferroelectricity of Hexatic Phases.  

[25] T. Carlsson, B. Zeks, C. Filipic, A. Levstik; Phys. Rev. A, 42, 877 (1990), Theoretical model of the frequency 

and temperature dependence of the complex dielectric constant of ferroelectric liquid crystals near the smectic-C*–

smectic-A phase transition.  

[26] M. Glogarova and I. Rychetsky; Dielectric relaxation spectroscopy, Relaxation phenomena — Liquid crystals, 

magnetic systems, polymers, high-TC superconductors, metallic glasses, W. Haase and S. Wrobel, Eds., Ch 5.3 

Springer-Verlag Berlin-Heidelberg (2003).  

[27] I. Rychestsky, D. Pociecha , V. Dvorak, J. Mieczkowski, E. Gorecka and M. Glogarova; J. Chem. Phys., 111, 

1541 (1999), Dielectric behavior of ferroelectric liquid crystals in the vicinity of the transition into the hexatic phase. 

 

 

 

 

 

 

 

 

 

 

 

 


