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[502] T. Setälä, M. Kaivola, and A. T. Friberg, “Decomposition of the Point-Dipole Field into Homogeneous
and Evanescent Parts,” Phys. Rev., E-59, 1200 (1999).

[503] E. Wolf and J. T. Foley, “Do Evanescent Waves Contribute to the Far Field?,” Opt. Lett., 23, 16 (1998).

[504] A. V. Ghiner and G. I. Surdutovich, “Discreteness and Local Fields in Weakly Rarefied Media,” Phys.
Rev., E-56, 6123 (1997).

[505] K. V. Krutitsky and S. V. Suhov, “Near-Field Effect in Classical Optics of Ultra-Thin Films,” J. Phys.,
B-30, 5341 (1997).

[506] J-J. Greffet and R. Carminati, “Image Formation in Near-Field Optics,” Progr. Surf. Sci., 56, 133 (1997).

[507] C. Girard and A. Dereux, “Near-Field Optics Theories,” Rep. Progr. Phys., 59, 657 (1996).

[508] D. Courjon and C. Bainier, “Near Field Microscopy and Near Field Optics,” Rep. Progr. Phys., 57, 989
(1994).

[509] A. V. Ghiner and G. I. Surdutovich, “Method of Integral Equations and an Extinction Theorem in Bulk
and Surface Phenomena in Nonlinear Optics,” Phys. Rev., A-49, 1313 (1993).

[510] E. Betzig and J. K. Trautman, “Near-Field Optics: Microscopy, Spectroscopy, and Surface Modification
Beyond the Diffraction Limit,” Science, 257, 189 (1992).

[511] L. E. C. van de Leemput and H. van Kempen, “Scanning Tunneling Microscopy,” Rep. Progr. Phys.,
55, 1165 (1992).

[512] E. Betzig, J. K. Trautman, T. D. Harris, J. S. Weiner, and R. L. Kostelak, “Breaking the Diffraction
Barrier: Optical Microscopy on a Nanometric Scale,” Science, 251, 1468 (1991).

[513] A. Johner and P. Schaaf, “Calculation of the Reflection Coefficients at Interfaces: A Scattering Ap-
proach,” Phys. Rev., B-42, 5516 (1990).

[514] U. Dürig, D. W. Pohl, and F. Rohner, “Near-Field Optical-Scanning Microscopy,” J. Appl. Phys., 59,
3318 (1986).

[515] H. Weyl, “Ausbreitung elektromagnetischer Wellen über einem ebenen Leiter,” Ann. Physik, Ser. 4,
60, 481 (1919).

Total Internal Reflection

[516] F. Goos and H. Hänchen, Ann. Physik, (Leipzig), 1, 333 (1947).

992 REFERENCES

[517] K. Artmann, “Berechnung der Seitenversetzung des totalreflektierten Strahles,” Ann. Physik,
(Leipzig), 2, 87 (1948).

[518] J. Fahrenfort, “Attenuated Total Reflection. A New Principle for the Production of Useful Infra-Red
Reflection Spectra of Organic Compounds,” Spectrochimica Acta, 17, 698 (1961).

[519] R. H. Renard, “Total Reflection: A New Evaluation of the Goos-Hdnchen Shift,” J. Opt. Soc. Am., 54,
1190 (1964).

[520] N. J. Harrick, Internal Reflection Spectroscopy, Wiley, New York, 1967.

[521] P. W. Baumeister, “Optical Tunneling and its Application to Optical Filters,” Appl. Opt., 6, 897 (1967).

[522] H. K. V. Lotsch, “Reflection and Refraction of a Beam of Light at a Plane Interface,” J. Opt. Soc. Am.,
58, 551 (1968).

[523] B. R, Horowitz and T. Tamir, “Lateral Displacement of a Light Beam at a Dielectric Interface,” J. Opt.
Soc. Am., 61, 586 (1971).

[524] C. Imbert, “Calculation and Experimental Proof of the Transverse Shift Induced by Total Internal
Reflection of a Circularly Polarized Light Beam,” Phys. Rev., D-5, 787 (1972).

[525] A. W. Snyder and J. D. Love, “Goos-Hänchen shift,” Appl. Opt., 15, 236 (1976).

[526] M. McGuirk and C. K. Carniglia, “An angular spectrum representation approach to the Goos-Hänchen
shift,” J. Opt. Soc. Am., 67, 103 (1977).

[527] J. J. Cowan and B. Anicin, “Longitudinal and transverse displacements of a bounded microwave
beam at total internal reflection,” J. Opt. Soc. Am., 67, 1307 (1977).

[528] S. Kozaki and H. Sakurai, “Characteristics of a Gaussian beam at a dielectric interface,” J. Opt. Soc.
Am., 68, 508 (1978).

[529] G. Müller, K. Abraham, and M. Schaldach, “Quantitative ATR spectroscopy: some basic considera-
tions,” Appl. Opt., 20, 1182 (1981).

[530] I. R. Chandler, V. P. Tomaselli, and K. D. Moller, “Attenuated total reflection method for obtaining
the optical constants of powders,” Appl. Opt., 22, 4099 (1983).

[531] S. Zhu, et al., “Frustrated Total Internal Reflection: A Demonstration and Review,” Am. J. Phys., 54,
601 (1986).

[532] H. M. Lai, F. C. Cheng, and W. K. Tang, “Goos-Hänchen effect around and off the critical angle,” J.
Opt. Soc. Am., A-3, 550 (1986).

[533] C. C. Chan and T. Tamir, “Beam phenomena at and near critical incidence upon a dielectric interface,”
JOSA, A-4, 655 (1987).

[534] D. Gingell, O. S. Heavens, and J. S. Mellor, “General electromagnetic theory of total internal reflection
fluorescence: the quantitative basis for mapping cell-substratum topography,” J. Cell Sci., 87, 677
(1987).

[535] O. S. Heavens, “Cell studies of total internal reflection fluorescence: effect of lipid membranes,” J.
Cell Sci., 95, 175 (1990).

[536] R. C. Reddick, R. J. Warmack, and T. L. Ferrell, “New Form of Scanning Optical Microscopy,” Phys.
Rev., B-39, 767 (1989).

[537] J. Navasquillo, V. Such, and F. Pomer, “A general method for treating the incidence of a plane
electromagnetic wave on a plane interface between dielectrics,” Am. J. Phys., 57, 1109 (1989).

[538] F. Pomer and J. Navasquillo, “The fields of a bounded electromagnetic beam propagating through
an air gap between two dielectrics for frustrated total reflection,” Am. J. Phys., 58, 763 (1990).

[539] R. C. Reddick, et al., “Photon Scanning Tunneling Microscopy,” Rev. Sci. Instrum., 61, 3669 (1990).

[540] F. Albiol, S. Navas, and M. V. Andres, “Microwave Experiments on Electromagnetic Evanescent Waves
and Tunneling Effect,” Am. J. Phys., 61, 165 (1993).

[541] S. Sainov, V. Sainov, and G. Stoilov, “Interferometer based on total internal reflection,” Appl. Opt.,
34, 2848 (1995).

[542] A. Salari and R. E. Young, “Application of attenuated total reflectance FTIR spectroscopy to the
analysis of mixtures of pharmaceutical polymorphs,” Int. J. Pharmaceutics, 163, 157 (1998).

[543] F. de Fornel, Evanescent Waves, Springer-Verlag, Berlin, 2000.

[544] A. Haibel, G. Nimtz, and A. A. Stahlhofen, “Frustrated Total Reflection: The Double-Prism Revisited,”
Phys. Rev., E-63, 047601 (2001).



REFERENCES 993

[545] L. Li and J. A. Dobrowolski, “High-Performance Thin-Film Polarizing Beam Splitter Operating at
Angles Greater than the Critical Angle,” Appl. Opt., 39, 2754 (2000).

[546] L. Li, “The Design of Optical Thin Film Coatings with Total and Frustrated Total Internal Reflection,”
Opt. & Photon. News, p. 24, September 2003.

[547] F. P. Zanella, et al., “Frustrated Total Internal Reflection: A Simple Application and Demonstration,”
Am. J. Phys., 71, 494 (2003).

[548] D. A. Papathanassoglou and B. Vohnsen, “Direct Visualization of Evanescent Optical Waves,” Am. J.
Phys., 71, 670 (2003).

[549] E. R. Van Keuren, “Refractive index measurement using total internal reflection,” Am. J. Phys., 73,
611 (2005).

Edward Richard Van Keuren

[550] E. Marengo, “Monitoring of paintings under exposure to UV light by ATR-FT-IR spectroscopy and
multivariate control charts,” Vibr. Spectrosc., 40, 225 (2006).

[551] C-F. Li, “Unified theory for Goos-Hänchen and Imbert-Fedorov effects,” Phys. Rev., A-76, 013811
(2007).

[552] C-W. Chen, et al., “Optical temperature sensing based on the Goos-Hänchen effect,” Appl. Opt., 46,
5347 (2007).

Surface Plasmons

[553] U. Fano, “The Theory of Anomalous Diffraction Gratings and of Quasi-Stationary Waves on Metallic
Surfaces (Sommerfeld’s Waves),” J. Opt. Soc. Am., 31, 213 (1941).

[554] R. H. Ritchie, “Plasma losses by fast electrons in thin films,” Phys. Rev., 106, 874 (1957).

[555] E. Kretschmann and H. Raether, “Radiative decay of nonradiative surface plasmons excited by light,”
Z. Naturforsch. A, 23, 2135 (1968).

[556] A. Otto, “Excitation of Nonradiative Surface Plasma Waves in Silver by the Method of Frustrated
Total Reflection,” Z. Physik, 216, 398 (1968).

[557] E. N. Economou, “Surface Plasmons in Thin Films,” Phys. Rev., 182, 539 (1969).

[558] E. Kretschmann, “Die Bestimmung optischer Konstanten von Metallen durch Anregung von
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[585] A. Ramanavièius, et al., “Biomedical Application of Surface Plasmon Resonance Biosensors (Review),”
Acta Med. Lituanica, 12, 1 (2005).

[586] Y. P. Bliokh, et al., “Visualization of the complex refractive index of a conductor by frustrated total
internal reflection,” Appl. Phys. Lett., 89, 021908 (2006).

[587] P. Lecaruyer, et al., “Generalization of the Rouard method to an absorbing thin-film stack and ap-
plication to surface plasmon resonance,” Appl. Opt., 45, 8419 (2006).

[588] L. Novotny and B. Hecht, Principles of Nano-Optics, Cambridge Univ. Press, Cambridge, 2006.

[589] S. A. Maier, Plasmonics: Fundamentals and Applications, Springer, New York, 2007.

[590] H. A. Atwater, “The Promise of Plasmonics,” Sci. Amer., April 2007, p. 56.

[591] J. M. Pitarke, et al., “Theory of Surface Plasmons and Surface-Plasmon Polaritons,” Rep. Progr. Phys.,
70, 1 (2007).

Thin Films

[592] O. S. Heavens, Optical Properties of Thin Solid Films, Butterworths Scientific Publications, London,
1955, and Dover Publications, New York, 1991.

[593] A. Vasicek, Optics of Thin Films, North-Holland Publishing Co., Amsterdam, 1960.

[594] H. A. Macleod, Thin-Film Optical Filters, American Elsevier, New York, 1969.

[595] E. Hecht and A. Zajac, Optics, Addison-Wesley, Reading, MA, 1974.

[596] Z. Knittl, Optics of Thin Films, McGraw-Hill, New York, 1976.

[597] O. S. Heavens, Thin Film Physics, Methuen, London, 1970.

[598] M. Born and E. Wolf, Principles of Optics, 6th ed., Pergamon Press, 1980.

[599] A. Thelen, Design of Optical Interference Coatings, McGraw-Hill, New York, 1989.

[600] J. A. Dobrowolski, “Optical Properties of Films and Coatings,” in Handbook of Optics, vol.I, M. Bass,
et al., eds., McGraw-Hill, New York, 1995.

[601] O. S. Heavens, J. Ring, and S. D. Smith, “Interference Filters for the Infrared,” Spectrochimica Acta,
10, 179 (1957).

[602] H. Van de Stadt and J. M. Muller, “Multimirror Fabry-Perot Interferometers,” J. Opt. Soc. Am., A-2,
1363 (1985).



REFERENCES 995

[603] A. Zheng, J. S. Seely, R. Hunneman, and G. J. Hawkins, “Design of Narrowband Filters in the Infrared
Region,” Infrared Phys., 31, 237 (1991).

[604] J. M. Bennett, “Polarizers,” in Handbook of Optics, vol.II, M. Bass, et al., eds., McGraw-Hill, New York,
1995. See also, J. M. Bennett, “Polarization,” ibid., vol.I.

[605] H. Bach and D. Krause, eds., Thin Films on Glass, Springer-Verlag, Berlin, 1997.

[606] Lord Rayleigh, “On the Reflection of Light from a Regularly Stratified Medium,” Proc. R. Soc. London,
Ser. A, 93, 565 (1917).

[607] M. Banning, “Practical Methods of Making and Using Multilayer Filters,” J. Opt. Soc. Am., 37, 792
(1947).

[608] R. B. Muchmore, “Optimum Band Width for Two Layer Anti-Reflection Films,” J. Opt. Soc. Am., 38,
20 (1948).

[609] F. Abelès, “Recherches sur la Propagation des Ondes Electromagnetiques Sinusoidales dans les Mi-
lieux Stratifiés,” Ann. Physique, Ser.12, 5, 596 (1950) and Part II, p.706.

[610] P. J. Leurgans, “The Impedance Concept in Thin Film Optics,” J. Opt. Soc. Am., 41, 714 (1951).

[611] L. I. Epstein, “The Design of Optical Filters,” J. Opt. Soc. Am., 42, 806 (1952).

[612] L. I. Epstein, “Improvements in Heat-Reflecting Filters,” J. Opt. Soc. Am., 45, 360 (1952).

[613] P. T. Scharf, “Transmission Color in Camera Lenses,”, J. SMPTE, 59, 191 (1952).

[614] W. Weinstein, “Computations in Thin Film Optics,” Vacuum, 4, 3 (1954).

[615] F. E. Carlson, et al., “Temperature Reduction in Motion-Picture and Television Studios Using Heat-
Control Coatings,”, J. SMPTE, 65, 136 (1956).

[616] H. H. Schroeder and A. F. Turner, “A Commercial Cold Reflector,” J. SMPTE, 69, 351 (1960).

[617] L. Young, “Synthesis of Multiple Antireflection Films Over a Prescribed Frequency Band,” J. Opt. Soc.
Am., 51, 967 (1961).

[618] P. H. Berning, “Use of Equivalent Films in the Design of Infrared Multilayer Antireflection Coatings,”
J. Opt. Soc. Am., 52, 431 (1962).

[619] L. A. Catalan, “Some Computed Optical Properties of Antireflection Coatings,” J. Opt. Soc. Am., 52,
437 (1962).

[620] J. Cox, G. Hass, and A. Thelen, “Triple-Layer Antireflection Coatings on Glass for the Visible and
Near Infrared,” J. Opt. Soc. Am., 52, 965 (1962).

[621] F. Abelès, “Methods for Determining Optical Parameters of Thin Films,” in Progress in Optics, vol.
II, E. Wolf, ed., North-Holland Publishing Co., Amsterdam, 1963.

[622] A. Thelen, “Multilayer Filters with Wide Transmittance Bands,” J. Opt. Soc. Am., 53, 1266 (1963).

[623] J. J. Vera, “Some Properties of Multi-Layer Films with Periodic Structure,” Opt. Acta, 11, 315 (1964).

[624] A. Thelen, “Equivalent Layers in Multilayer Filters,” J. Opt. Soc. Am., 56, 1533 (1966).

[625] J. Arndt and P. Baumeister, “Reflectance and Phase Envelopes of an Iterated Multilayer,” J. Opt. Soc.
Am., 56, 1760 (1966).

[626] A. F. Turner and P. W. Baumeister, “Multilayer Mirrors with High Reflectance Over an Extended
Spectral Region,” Appl. Opt., 5, 69 (1966).

[627] L. Young, “Multilayer Interference Filters with Narrow Stop Bands,” Appl. Opt., 6, 297 (1967).

[628] H. F. Mahlein and G. Schollmeier, “Analysis and Synthesis of Periodic Optical Resonant Reflectors,”
Appl. Opt., 8, 1197 (1969).

[629] P. B. Clapham, M. J. Downs, and R. J. King, “Some Applications of Thin Films to Polarization Devices,”
Appl. Opt., 8, 1965 (1969).

[630] E. Delano and R. J. Pegis, “Methods of Synthesis for Dielectric Multilayer Filters,” in Progress in
Optics, vol. VII, E. Wolf, ed., North-Holland Publishing Co., Amsterdam, 1969.

[631] A. Thetford, “A Method of Designing Three-Layer Anti-Reflection Coatings,” Opt. Acta, 16, 37 (1969).

[632] A. Musset and A. Thelen, “Multilayer Antireflection Coatings,” in Progress in Optics, vol. VIII, E. Wolf,
ed., North-Holland Publishing Co., Amsterdam, 1970.

[633] P. Baumeister and G. Pincus, “Optical Interference Coatings,” Sci. Amer., 223, 59, Dec. 1970.

[634] L. Young and E. G. Cristal, “Low-Pass and High-Pass Filters Consisting of Multilayer Dielectric Stacks,”
IEEE Trans. Microwave Theory Tech., MTT-14, 75 (1966).

[635] A. Thelen, “Design of Optical Minus Filters,” J. Opt. Soc. Am., 61, 365 (1971).

996 REFERENCES

[636] A. Kucirkova, “Synthesis of Multiple Anti-Reflection Films by the Rational Function Method,” Opt.
Acta, 18, 577 (1971).

[637] J. A. Dobrowolski and S. H. C. Piotrowski, “Refractive Index as a Variable in the Numerical Design
of Optical Thin Film Systems,” Appl. Opt., 21, 1502 (1982).

[638] P. H. Berning, “Principles of Design of Architectural Coatings,” Appl. Opt., 22, 4127 (1983).

[639] R. Swanepoel, “Determination of the Thickness and Optical Constants of Amorphous Silicon,” J.
Phys. E: Sci. Instrum., 16, 1214 (1983).

[640] J. S. Seeley, “Simple Nonpolarizing High-Pass Filter,” Appl. Opt., 24, 742 (1985).

[641] R. Herrmann, “Quarterwave Layers: Simulation by Three Thin Layers of Two Materials,” Appl. Opt.,
24, 1183 (1985).

[642] P. Baumeister, “Antireflection Coatings with Chebyshev or Butterworth Response: Design,”, Appl.
Opt., 25, 4568 (1986).

[643] A. V. Tikhonravov, “Some Theoretical Aspects of Thin-Film Optics and their Applications,” Appl.
Opt., 32, 5417 (1993).

[644] J. Mouchart, J. Begel, and E. Duda, “Modified MacNeille Cube Polarizer for a Wide Angular Field,”
Appl. Opt., 28, 2847 (1989).

[645] E. Cojocaru, “Comparison of Theoretical Performances for Different Single-Wavelength Thin-Film
Polarizers,” Appl. Opt., 31, 4501 (1992).

[646] L. Li and J. A. Dobrowolski, “Visible Broadband, Wide-Angle, Thin-Film Multilayer Polarizing Beam
Splitter,” Appl. Opt., 35, 2221 (1996).

[647] K. V. Popov, J. A. Dobrowolski, A. V. Tikhonravov, and B. T. Sullivan, “Broadband High-Reflection
Multilayer Coatings at Oblique Angles of Incidence,” Appl. Opt., 36, 2139 (1997).

[648] P. W. Baumeister, “Rudiments of the Design of an Immersed Polarizing Beam Divider with Narrow
Spectral Bandwidth and Enhanced Angular Acceptance,” Appl. Opt., 36, 3610 (1997).

[649] J. Ciosek, J. A. Dobrowolski, G. A. Clarke, and G. Laframboise, “Design and Manufacture of All-
Dielectric Nonpolarizing Beam Splitters,” Appl. Opt., 38, 1244 (1999).

[650] L. Li and J. A. Dobrowolski, “High-Performance Thin-Film Polarizing Beam Splitter Operating at
Angles Greater than the Critical Angle,” Appl. Opt., 39, 2754 (2000).

[651] A. Thelen, “Design Strategies for Thin Film Optical Coatings,”, in Ref. [605].

[652] B. Danielzik, M. Heming, D. Krause, and A. Thelen, “Thin Films on Glass: An Established Technol-
ogy,”, in Ref. [605].

[653] W. T. Doyle, “Scattering Approach to Fresnel’s Equations and Brewster’s Law,” Am. J. Phys., 53, 463
(1985).

[654] K. Sato, et al., “Measurement of the Complex Refractive Index of Concrete at 57.5 GHz,” IEEE Trans.
Antennas Propagat., AP-44, 35 (1996).

[655] R. K. Zia, “Symmetric Fresnel Equations: An Energy Conservation Approach,” Am. J. Phys., 56, 555
(1988).

[656] O. S. Heavens and H. M. Liddell, “Staggered Broad-Band Reflecting Multilayers,” Appl. Opt., 5, 373
(1966).

[657] G. N. Henderson, T. K. Gaylord, and E. N. Glytsis, “Ballistic Electron Transport in Semiconductor
Heterostructures and Its Analogies in Electromagnetic Propagation in General Dielectrics,” Proc.
IEEE, 79, 1643 (1991).

Birefringent Multilayer Films

[658] M. F. Weber, C. A. Stover, L. R. Gilbert, T. J. Nevitt, and A. J. Ouderkirk, “Giant Birefringent Optics in
Multilayer Polymer Mirrors,” Science, 287, 2451 (2000).

[659] H. Schopper, “Zur Optik dünner dopplebrechender und dichroitischer Schichten,” Z. Physik, 132,
146 (1952).

[660] D. A. Holmes, “Exact Theory of Retardation Plates,” J. Opt. Soc. Am., 54, 1115 (1964).

[661] D. A. Holmes and D. L. Feucht, “Electromagnetic Wave Propagation in Birefringent Multilayers,” J.
Opt. Soc. Am., 56, 1763 (1966).



REFERENCES 997

[662] L. P. Mosteller and F. Wooten, “Optical Properties and Reflectance of Uniaxial Absorbing Crystals,”
J. Opt. Soc. Am., 58, 511 (1968).

[663] R. H. W. Graves, “Determination of Optical Constants of Anisotropic Crystals,” J. Opt. Soc. Am., 59,
1225 (1969).

[664] A. Wünsche, “Neue Formeln für die Reflexion und Brechung des Lichtes an anisotropen Medien,”
Ann. Physik, series 7, 25, 201 (1970).

[665] S. Teitler and B. W. Henvis, “Refraction in Stratified Anisotropic Media,” J. Opt. Soc. Am., 60, 830
(1970).

[666] A. S. Marathay, “Matrix-Operator Description of the Propagation of Polarized Light through
Cholesteric Liquid Crystals,” J. Opt. Soc. Am., 60, 1363 (1970).

[667] C. Altman and S. G. Lipson, “Reciprocity Relations in Light Propagation through a Multilayer Bire-
fringent System,” J. Opt. Soc. Am., 61, 1460 (1971).

[668] D. den Engelsen, “Ellipsometry of Anisotropic Films,” J. Opt. Soc. Am., 61, 1460 (1971).

[669] D. W. Berreman, “Optics in Stratified and Anisotropic Media: 4× 4 Matrix Formulation,” J. Opt. Soc.
Am., 62, 502 (1972).

[670] J. Schesser and G. Eichman, “Propagation of Plane Waves in Biaxially Anisotropic Layered Media,” J.
Opt. Soc. Am., 62, 786 (1972).

[671] D. J. De Smet, “Ellipsometry of Anisotropic Thin Films,” J. Opt. Soc. Am., 64, 631 (1974).

[672] D. J. De Smet, “Generalized Ellipsometry and the 4× 4 Matrix Formalism,” Surface Science, 56, 293
(1976).

[673] J. J. Stamnes and G. C. Sherman, “Reflection and Refraction of an Arbitrary Wave at a Plane Interface
Separating Two Uniaxial Crystals,” J. Opt. Soc. Am., 67, 683 (1977).

[674] P. Yeh, “Electromagnetic Propagation in Birefringent Layered Media,” J. Opt. Soc. Am., 69, 742 (1979).

[675] P. Yeh, “Optics of Anisotropic Layered Media: A New 4× 4 Matrix Algebra,” Surface Science, 96, 41
(1980).

[676] R. M. A. Azzam and N. M. Bashara, Ellipsometry and Polarized Light, North-Holland Publishing Com-
pany, Amsterdam, 1977.

[677] I. J. Hodgkinson and Q. H. Wu, Birefringent Thin Films and Polarizing Elements, World Scientific,
Singapore, 1997.

[678] I. J. Hodgkinson, S. Kassam, and Q. H. Wu, “Eigenequations and Compact Algorithms for Bulk and
Layered Anistropic Optical Media: Reflection and Refraction at a Crystal-Crystal Interface,” J. Com-
put. Phys., 133, 75 (1997).

Chiral Media

[679] A. Lakhtakia, ed., Selected Papers on Natural Optical Activity, SPIE Milestone Series, vol. MS 15, SPIE
Optical Engineering Press, Bellingham, WA, 1990.

[680] M. P. Silverman, Waves and Grains, Princeton University Press, Princeton, NJ, 1998.

[681] E. U. Condon, “Theories of Optical Rotatory Power,” Rev. Mod. Phys., 9, 432 (1937). Reprinted in
[679].

[682] F. I. Fedorov, “On the Theory of Optical Activity in Crystals,” Optics and Spectroscopy, 6, 49 (1959),
and ibid., p.237, and with B. V. Bokut, p.342. Reprinted in [679].

[683] B. D. H. Tellegen, “The Gyrator, A New Electrical Network Element,” Philips Res. Reports, 3, 81 (1948).
Reprinted in [679].

[684] M. P. Silverman and R. B. Sohn, “Effects of Circular Birefringence on Light Propagation and Reflec-
tion,” Am. J. Phys., 54, 69 (1986).

[685] M. P. Silverman, “Reflection and Refraction at the Surface of a Chiral Medium: Comparison of Gy-
rotropic Constitutive Relations Invariant or Noninvariant Under a Duality Transformation,” J. Opt.
Soc. Am., A-3, 830 (1986).

[686] A. Lakhtakia, V. V. Varadan, and V. K. Varadan, “A Parametric Study of Microwave Reflection Char-
acteristics of a Planar Achiral-Chiral Interface,” IEEE Trans. Electrom. Compat., EMC-28, 90 (1986).

998 REFERENCES

[687] A. Lakhtakia, V. V. Varadan, and V. K. Varadan, “Field Equations, Huygens’s Principle, Integral Equa-
tions, and Theorems for Radiation and Scattering of Electromagnetic Waves in Isotropic Chiral
Media,” J. Opt. Soc. Am., A-5, 175 (1988).

[688] S. Bassiri, C. H. Papas, and N. Engheta, “Electromagnetic Wave Propagation Through and Dielectric-
Chiral Interface and Through an Chiral Slab,” J. Opt. Soc. Am., A-5, 1450 (1988).

[689] J. C. Monson, “Radiation and Scattering in Homogeneous General Biisotropic Regions,” IEEE Trans.
Antennas Propagat., AP-38, 227 (1990). Reprinted in [679].

[690] D. L. Jaggard, A. R. Mickelson, and C. H. Papas, “On Electromagnetic Waves in Chiral Media,” Appl.
Phys., 18, 211 (1979).

[691] D. L. Jaggard and X. Sun, “Theory of Chiral Multilayers,” J. Opt. Soc. Am., A-9, 804 (1992).

[692] K. M. Flood and D. L. Jaggard, “Band-Gap Structure for Periodic Chiral Media,” J. Opt. Soc. Am., A-13,
1395 (1996).

[693] S. F. Mason, “Form Pasteur to Parity Nonconservation: Theories of the Origin of Molecular Chirality,”
in Ref. [694].

[694] N. Berova, K. Nakanishi, and R. W. Woody, eds., Circular Dichroism, 2nd ed., Wiley-VCH, New York,
2000.

[695] A. Lakhtakia and W. S. Weiglhofer, “Are Linear, Nonreciprocal, Biisotropic Media Forbidden?,” IEEE
Trans. Microwave Theory Tech., MTT-42, 1715 (1994).

Gyrotropic Media

[696] E. V. Appleton, “Wireless Studies of the Ionosphere,” J. IEE, 71, 642 (1932).

[697] D. R. Hartree, “The Propagation of Electromagnetic Waves in a Refracting Medium in a Magnetic
Field,” Proc. Camb. Phil. Soc., 27, 143 (1931).

[698] R. S. Lawrence, C. G. Little, and H. J. A. Chivers, “A Survey of Ionospheric Effects Upon Earth-Space
Radio Propagation,” Proc. IEEE, 52, 4 (1964).

[699] K. Davies, Ionospheric Radio Waves, Blaisdell Publishing Co., Waltham, MA, 1969.

[700] D. G. Swanson, Plasma Waves, Academic Press, San Diego, CA, 1989.

[701] F. Bloch, “Nuclear Induction,” Phys. Rev., 70, 460 (1946).

[702] F. Bloch, W. W. Hansen, and M. Packard, “The Nuclear Induction Experiment,” Phys. Rev., 70, 474
(1946).

[703] D. Polder, “On the Theory of Ferromagnetic Resonance,” Philos. Mag., 40, 99 (1949).

[704] D. Polder, “On the Phenomenology of Ferromagnetic Resonance,” Phys. Rev., 73, 1120 (1948).

[705] W. A. Yager, J. K. Galt, F. R. Merritt, and E. A. Wood, “Ferromagnetic Resonance in Nickel Ferrite,”
Phys. Rev., 80, 744 (1950).

[706] C. L. Hogan, “The Ferromagnetic Faraday Effect at Microwave Frequencies and its Applications, The
Microwave Gyrator” Bell Syst. Tech. J., 31, 1 (1952).

[707] C. L. Hogan, “The Ferromagnetic Faraday Effect at Microwave Frequencies and its Applications,”
Rev. Mod. Phys., 25, 253 (1953).

[708] M. T. Weiss and A. G. Fox, “Magnetic Double Refraction at Microwave Frequencies,” Phys. Rev., 88,
146 (1952).

[709] N. Bloembergen, “Magnetic Resonance in Ferrites,” Proc. IRE, 44, 1259 (1956).

[710] B. Lax and K. J. Button, Microwave Ferrites and Ferrimagnetics, McGraw Hill, New York, 1962.

[711] D. M. Bolle and L. Lewin, “On the Definitions of Parameters in Ferrite-Electromagnetic Wave Interac-
tions,” IEEE Trans. Microwave Theory Tech., MTT-21, 118 (1974).

[712] K. Button, “Microwave Ferrite Devices: The First Ten Years,” IEEE Trans. Microwave Theory Tech.,
MTT-32, 1088 (1984).

Photonic and Other Bandgaps

[713] L. Brillouin, Wave Propagation in Periodic Structures, Dover, New York, 1953.

[714] C. Elachi, “Waves in Active and Passive Periodic Structures: A Review,” Proc. IEEE, 64, 1666 (1976).



REFERENCES 999

[715] P. Yeh, A. Yariv, and C-S. Hong, “Electromagnetic Propagation in Periodic Stratified Media. I. General
Theory,” J. Opt. Soc. Am., 67, 423 (1977), and “II. Birefringence, Phase Matching, and X-Ray Lasers,”
ibid., p. 438.

[716] A. Yariv and P. Yeh, Optical Waves in Crystals: Propagation and Control of Laser Radiation, Wiley,
New York, 1984.

[717] P. Yeh, Optical Waves in Layered Media, Wiley, New York, 1988.

[718] D. W. L. Sprung and H. Wu, “Scattering by a Finite Periodic Potential,” Am. J. Phys., 61, 1118 (1993).

[719] J. L. Rosner, “Reflectionless Approximations to Potentials with Band Structure,” Ann. Phys., 200,
101 (1990).

[720] Photonic Band Gap Bibliography. See web site Ref. [1320].

[721] E. Yablonovitch, “Photonic Band-Gap Structure,”, J. Opt. Soc. Am., B-10, 283 (1992).

[722] E. Yablonovitch, “Photonic Crystals,”, J. Mod. Opt., 41, 173 (1994)

[723] J. B. Pendry, “Photonic Band Structures,” J. Mod. Opt., 41, 209 (1994).

[724] P. St. J. Russel, “Photonic Band Gaps,” Phys. World, 5, 37, August 1992.

[725] R. D. Meade, et al., “Novel Applications of Photonic Band Gap Materials: Low-Loss Bends and High
Q Cavities,” J. Appl. Phys., 75, 4753 (1994).

[726] J. D. Joannopoulos, R. D. Meade, and J. N. Winn, Photonic Crystals: Molding the Flow of Light, Prince-
ton University Press, Princeton, NJ, 1995.

[727] C. M. Soukoulis, “Photonic Band Gap Materials: The "Semiconductors" of the Future?,” Physica
Scripta, T66, 146(1996).

[728] J. D. Joannopoulos, P. R. Villeneuve, and S. Fan, “Photonic Crystals: Putting an New Twist on Light,”
Nature, 386, 143 (1997).

[729] M. Jacoby, “Photonic Crystals: Whole Lotta Holes,” Chem & Eng. News, November 23, 1998, p. 38.

[730] Special Issue on Electromagnetic Crystal Structures, Design, Synthesis, and Applications, J. Light-
wave Technol., 17, no. 11, November 1999.

[731] Mini-Special Issue on Electromagnetic Crystal Structures, Design, Synthesis, and Applications, IEEE
Trans. Microwave Theory Tech., MTT-47, no. 11, November 1999.

[732] T. A. Birks, J. C. Knight, and P. St., J. Russell, “Endlessly Single-Mode Photonic Crystal Fiber,” Optics
Lett., 22, 961 (1997).

[733] O. Painter, R. K. Lee, A. Scherer, A. Yariv, J. D. O’Brien, P. D. Dapkus, and I. Kim, “Two-Dimensional
Photonic Band-Gap Defect Mode Laser,” Science, 284, 1819 (1999).

[734] O. J. Painter, A. Husain, A. Scherer, J. D. O’Brien, I. Kim, and P. D. Dapkus, “Room Temperature
Photonic Crystal Defect Lasers at Near-Infrared Wavelengths in InGaAsP,” J. Lightwave Technol., 17,
2082 (1999).

[735] Y. Fink, D. J. Ripin, S. Fan, C. Chen, J. D. Joannopoulos, and E. L. Thomas, “Guiding Optical Light in
Air Using an All-Dielectric Structure,” J. Lightwave Technol., 17, 2039 (1999).

[736] Y. Fink, J. N. Winn, S. Fan, C. Chen, J. Michel, J. D. Joannopoulos, and E. L. Thomas, “A Dielectric
Omnidirectional Reflector,” Science, 282, 1679 (1998).

[737] D. N. Chigrin, A. V. Lavrinenko, D. A. Yarotsky, and S. V. Gaponenko, “Observation of Total Omnidi-
rectional Reflection from a One-Dimensional Dielectric Lattice,” Appl. Phys. A, 68, 25 (1999).

[738] J. N. Winn, Y. Finn, S. Fan, and J. D. Joannopoulos, “Omnidirectional Reflection from a One-
Dimensional Photonic Crystal,” Opt. Lett., 23, 1573 (1998).

[739] D. N. Chigrin, A. V. Lavrinenko, D. A. Yarotsky, and S. V. Gaponenko, “All-Dielectric One-Dimensional
Periodic Structures for Total Omnidirectional Reflection and Partial Spontaneous Emission Control,”
J. Lightwave Technol., 17, 2018 (1999).

[740] P. St. J. Russell, S. Tredwell, and P. J. Roberts, “Full Photonic Bandgaps and Spontaneous Emission
Control in 1D Multilayer Dielectric Structures,”Optics Commun., 160, 66 (1999).

[741] J. P. Dowling, “Mirror on the Wall: You’re Omnidirectional After All?” Science, 282, 1841 (1998).

[742] D. Normile, “Cages for Light Go from Concept to Reality,” Science, 286, 1500 (1999).

[743] J. M. Bendickson and J. P. Dowling, “Analytic Expressions for the Electromagnetic Mode Density in
Finite, One-Dimensional, Photonic Band-Gap Structures,” Phys. Rev. E, 53, 4107 (1996).

1000 REFERENCES

[744] J. P. Dowling, “Parity, Time-Reversal and Group Delay for Inhomogeneous Dielectric Slabs: Appli-
cation to Pulse Propagation in Finite, One-Dimensional, Photonic Bandgap Structures,” IEE Proc. J,
Optoelectron., 145, 420 (1998).

[745] J. P. Dowling, “Dipole Emission in Finite Photonic Bandgap Structures: An Exactly Solvable One-
Dimensional Model,” J. Lightwave Technol., 17, 2142 (1999).

[746] www.sspectra.com/designs/omnirefl.html, Software Spectra, Inc., “Dielectric Omnidirectional
Reflector,” February 1999.

[747] H. Kogelnik and C. V. Shank, “Coupled-Wave Theory of Distributed Feedback Lasers,” J. Appl. Phys.,
43, 2327 (1972).

[748] H. A. Haus, “Grating-Filter Transformation Chart,” Electron. Lett., 11, 553 (1975).

[749] H. Kogelnik, “Filter Response of Nonuniform Almost-Periodic Structures,” Bell Syst. Tech. J., 55, 109
(1976).

[750] L. A. Weller-Brophy and D. G. Hall, “Analysis of Waveguide Gratings: Application of Rouard’s
Method,” J. Opt. Soc. Am., A-2, 863 (1985).

[751] L. A. Weller-Brophy and D. G. Hall, “Analysis of Waveguide Gratings: A Comparison of the Results
of Rouard’s Method and Coupled-Mode Theory,” J. Opt. Soc. Am., A-4, 60 (1987).

[752] M. Yamada and K. Sakuda, “Analysis of Almost-Periodic Distributed Feedback Slab Waveguides via
a Fundamental Matrix Approach,” Appl. Opt., 26, 3474 (1987).

[753] K. A. Winick, “Effective-Index Method and Coupled-Mode Theory for Almost-Periodic Waveguide
Gratings: A Comparison,” Appl. Opt., 31, 757 (1992).
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