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erfläche und ihre Beziehung zur drachtlosen Telegraphie,” Annalen der Physik, 23, 846 (1907).

[901] J. Fan, A. Dogariu, and L. J. Wang, “Amplified Total Internal Reflection,” Opt. Express, 11, 299 (2003).

[902] A. E. Siegman, “Evanescent Gain: Does It really Exist?,” Stanford University, EE Department Preprint,
unpublished, 2003.

[903] P. K. Tien, “Integrated Optics and New Wave Phenomena in Optical Waveguides,” Rev. Mod. Phys.,
49, 361 (1977).

Coupled Transmission Lines and Crosstalk

[904] S. A. Schelkunoff and T. M. Odarenko, “Crosstalk Between Coaxial Transmission Lines,” Bell Syst.
Tech. J., 16, 144 (1937).

[905] S. O. Rice, “Steady-State Solutions of Transmission Line Equations,” Bell Syst. Tech. J., 20, 131 (1941).

[906] D. B. Jarvis, “The Effects of Interconnections on High-Speed Logic Circuits,” IEEE Trans. Electron.
Comput., EC-12, 476 (1963).

[907] H. Amemiya, “Time-Domain Analysis of Multiple Parallel Transmission Lines,” RCA Rev., 28, 241
(1967).

[908] J. A. DeFalco, “Reflection and Crosstalk in Logic Circuit Interconnections,” IEEE Spectrum, 7, July
1977, p.44.

[909] J. C. Isaacs and N. A. Strakhov, “Crosstalk in Uniformly Coupled Lossy Transmission Lines,” Bell
Syst. Tech. J., 52, 101 (1973).

[910] A. Deutsch, et al., “High-Speed Signal Propagation on Lossy Transmission Lines,” IBM J. Res. Dev.,
34, 601 (1990).

[911] C. R. Paul, “Literal Solutions for Time-Domain Crosstalk on Lossless Transmission Lines,” IEEE Trans.
Electromagn. Compat., EMC-34, 433 (1992).

[912] H. W. Johnson and M. Graham, High-Speed Digital design, Prentice Hall, Upper Saddle River, NJ,
1993.

[913] J. A. Brandão Faria, Multiconductor Transmission-Line Structures, Wiley, New York, 1993.

[914] C. R. Paul, Analysis of Multiconductor Transmission Lines, Wiley, New York, 1994.

[915] C. R. Paul, “Decoupling the Multiconductor Transmission Line Equations,”, IEEE Trans. Microwave
Theory Tech., MTT-44, 1429 (1996).

[916] J-F. Mao, O. Wing, and F-Y. Chang, “Synthesis of Coupled Transmission Lines,” IEEE Trans. Circ. Syst.,
I, 44, 327 (1997).

[917] A. Deutsch, et al., “When are Transmission-Line Effects Important for On-Chip Interconnections?,”
IEEE Trans. Microwave Theory Tech., MTT-45, 1836 (1997).

[918] A. Deutsch, “Electrical Characteristics of Interconnections for High-Performance Systems,” Proc.
IEEE, 86, 315 (1998).

[919] T. C. Edwards and M. B. Steer, Foundations of Interconnect and Microstrip Design, Wiley, New York,
2000.

[920] J. A. Davis, et al., “Interconnect Limits on Gigascale Integration (GSI) in the 21st Century,” Proc. IEEE,
89, 305 (2001).

[921] C. R. Paul, “Solution of the Transmission-Line Equations Under the Weak-Coupling Assumption,”
IEEE Trans. Electromagn. Compat., EMC-44, 413 (2002).



REFERENCES 1017

Coupled-Mode Theory

[922] J. R. Pierce, “Coupling of Modes of Propagation,” J. Appl. Phys., 25, 179 (1954).

[923] S. E. Miller, “Coupled Wave Theory and Waveguide Applications,” Bell Syst. Tech. J., 33, 661 (1954).

[924] J. S. Cook, “Tapered Velocity Couplers,” Bell Syst. Tech. J., 34, 807 (1955).

[925] W. H. Louisell, “Analysis of the Single Tapered Mode Coupler,” Bell Syst. Tech. J., 34, 853 (1955).

[926] W. H. Louisell, Coupled Mode and Parametric Electronics, Wiley, New York, 1960.

[927] C. W. Barnes, “Conservative Coupling Between Modes of Propagation—A Tabular Summary,” Proc.
IEEE, 52, 64 (1964).

[928] H. Kogelnik, “Coupled Wave Theory for Thick Hologram Gratings,” Bell Syst. Tech. J., 48, 2909 (1969).

[929] D. Marcuse, “The Coupling of Degenerate Modes in Two Parallel Dielectric Waveguides,” Bell Syst.
Tech. J., 50, 1791 (1971).

[930] A. W. Snyder, “Coupled-Mode Theory for Optical Fibers,” J. Opt. Soc. Am., 62, 1267 (1972).

[931] A. Yariv, “Coupled-Mode Theory for Guided-Wave Optics,” IEEEJ, Quant. Electron., QE-9, 919 (1973).

[932] H. F. Taylor and A. Yariv, “Guided Wave Optics,” Proc. IEEE, 62, 1044 (1974).

[933] H. Kogelnik, “Theory of Dielectric Waveguides,” in Integrated Optics, T. Tamir, ed., Springer-Verlag,
New York, 1975.

[934] E. Marom, O. G. Ramer, and S. Ruschin, “Relation Between Normal-Mode and Coupled-Mode Analyses
of Parallel Waveguides,” IEEEJ, Quant. Electron., QE-20, 1311 (1984).

[935] A. Hardy and W. Streifer, “Coupled Mode Solutions of Multiwaveguide Systems,” IEEEJ, Quant. Elec-
tron., QE-22, 528 (1986).

[936] A. W. Snyder, Y. Chen, and A. Ankiewicz, “Coupled Waves on Optical Fibers by Power Conservation,”
J. Lightwave Technol., 7, 1400 (1989).

[937] H. A, Haus and W-P. Huang, “Coupled-Mode Theory,” Proc. IEEE, 79, 1505 (1991).

[938] W-P. Huang, “Coupled-Mode Theory for Optical Waveguides: An Overview,” J. Opt. Soc. Am., A-11,
963 (1994).

[939] W-P. Yuen, “On the Different Formulations of the Coupled-Mode Theory for Parallel Dielectric Waveg-
uides,” J. Lightwave Technol., 12, 82 (1994).

[940] R. März, Integrated Optics, Artech House, Boston, 1995.

[941] B. Little, “Filter Synthesis for Coupled Waveguides,” IEEEJ, Quant. Electron., QE-15, 1149 (1997).

[942] N. Matuschek, G. Steinmeyer, and U. Keller, “Relation Between Coupled-Mode Theory and Equivalent
Layers for Multilayer Interference Coatings,” Appl. Opt., 39, 1626 (2000).

[943] M. McCall, “On the Application of Coupled Mode Theory for Modeling Fiber Bragg Gratings,” J.
Lightwave Technol., 18, 236 (2000).

Diffuse Reflection and Transmission

[944] A. Schuster, “Radiation Through a Foggy Atmosphere,” Astroph. J., 21, 1 (1905). Reprinted in [946]
and [947].

[945] F. Kottler, “The Elements of Radiative Transfer,” Progress in Optics, E. Wolf, ed., vol. III, North-Holland
Publishing Co., Amsterdam, 1964.

[946] D. H. Menzel, ed., Selected Papers on the Transfer of Radiation, Dover Publications, New York, 1966.

[947] C. F. Bohren, ed., Selected Papers on Scattering in the Atmosphere, SPIE Milestone Series, vol. MS-7,
SPIE Press, Bellingham, WA, 1989.

[948] C. F. Bohren, “Multiple Scattering of Light and Some of its Observable Consequences,” Am. J. Phys.,
55, 524 (1987).

[949] P. Kubelka and F. Munk, “Ein Beitrag zur Optik der Farbanstriche,” Zeit. Tech. Physik, 12, 593 (1931).
Translated by S. Westin in www.graphics.cornell.edu/~westin/pubs/kubelka.pdf.

[950] P. Kubelka, “New Contributions to the Optics of Intensely Light-Scattering Materials, Part I,” J. Opt.
Soc. Am., 38, 448 (1948).

[951] P. Kubelka, “New Contributions to the Optics of Intensely Light-Scattering Materials, Part II: Nonho-
mogeneous Layers,” J. Opt. Soc. Am., 44, 330 (1954).

1018 REFERENCES

[952] D. B. Judd, Color in Business, Science, and Industry, 2nd ed., Wiley, New York, 1963.

[953] W. W. Wedlandt and H. G. Hecht, Reflectance Spectroscopy, Interscience, Wiley, New York, 1966.

[954] G. Kortum, Reflectance Spectroscopy, Springer Verlag, New York, 1969.

[955] W. G. Egan and T. W. Hilgeman, Optical Properties of Inhomogeneous Materials, Academic Press, New
York, 1979.

[956] S. Wan, R. R. Anderson, and J. A. Parrish, “Analytical Modeling for the Optical Properties of the Skin
with In Vitro and In Vivo Applications,” Photochem. Photobiol., 34, 493 (1981).

[957] B. Chaudhuri and S. C. Som, “Experimental Verification of the Matrix Formulation of the Schuster-
Kubelka-Munk Theory of Diffusing Layers,” J. Optics, 12, 245 (1981).

[958] R. Molenaar, J. J. ten Bosch, and J. R. Zijp, “Determination of Kubelka-Munk Scattering and Absorp-
tion Coefficients by Diffuse Illumination,” Appl. Opt., 38, 2068 (1999).

[959] V. I. Haltrin, “Diffuse Reflection Coefficient of a Stratified Sea,” Appl. Opt., 38, 932 (1999).

[960] A. Ishimaru, Wave Propagation and Scattering in Random Media, IEEE Press, Piscataway, NJ, 1997.

Impedance Matching

[961] N. Balabanian, “Impedance Matching,” IEEE Trans. Microwave Theory Tech., MTT-3, 53 (1955).

[962] M. A. Hamid and M. M. Yunik, “On the Design of Stepped Transmission-Line Transformers,” IEEE
Trans. Microwave Theory Tech., MTT-15, 528 (1967).

[963] G. N. French and E. H. Fooks, “The Design of Stepped Transmission-Line Transformers,” IEEE Trans.
Microwave Theory Tech., MTT-16, 885 (1968).

[964] R. M. Arnold, “Transmission Line Impedance Matching Using the Smith Chart,” IEEE Trans. Mi-
crowave Theory Tech., MTT-21, 977 (1974).

[965] J. H. Lepoff, “Matching: When Are Two Lines Better Than One?,” Microwaves, March 1981, p.74.

[966] G. N. French and E. H. Fooks, “Double Section Matching Transformers,” IEEE Trans. Microwave The-
ory Tech., MTT-17, 719 (1969).

[967] F. Regier, “Series-Section Transmission Line Impedance Matching”, QST, July 1978, p.14.

[968] M. W. Maxwell, “Another Look at Reflections,”, Parts 1–4, QST, April 1973 p.35, June, p.20, August,
p.36, October, p.22.

[969] F. Witt, “Match Bandwidth of Resonant Antenna Systems,” QST, October 1991, p.21. See also, A. S.
Griffith, “Match Bandwidth Revisited,” QST, June 1992, p.71.

[970] D. K. Belcher, “RF Matching Techniques, Design and Example,”, QST, October 1972, p.

[971] T. Dorbuck, “Matching-Network Design,”, QST, March 1979, p.24.

[972] J. S. Chakmanian, “Control VSWR Bandwidth in T-Section Networks,” Microwaves, July 1981, p.87.

[973] E. Wingfield, “New and Improved Formulas for the Design of Pi and Pi-L Networks,” QST, August
1983, p.23, and QST, January 1984, p.49.

[974] W. N. Caron, Antenna Impedance Matching, America Radio Relay League, Newington, CT, 1999.

[975] Hewlett Packard, “Interactive Impedance Matching Model,” available from the web site [1354].

[976] Y. L. Chow and K. L. Wan, “A Transformer of One-Third Wavelength in Two Sections – For a Frequency
and Its First Harmonic,” IEEE Microwave Wireless Compon. Lett., 12, 22 (2002).

[977] C. Monzon, “Analytical Derivation of a Two-Section Impedance Transformer for a Frequency and Its
First Harmonic,” IEEE Microwave Wireless Compon. Lett., 12, 381 (2002).

[978] C. Monzon, “A Small Dual-Frequency Transformer in Two Sections,” IEEE Trans. Microwave Theory
Tech., 51, 1157 (2003).

[979] S. J. Orfanidis, “A Two-Section Dual-Band Chebyshev Impedance Transformer,” IEEE Microwave Wire-
less Compon. Lett., 13, 382 (2003).

S-Parameters

[980] H. Carlin, “The Scattering Matrix in Network Theory,” IEEE Trans. Circ. Th., CT-3, 88 (1956).

[981] V. Belevitch, “Elementary Applications of the Scattering Formalism in Network Design,” IEEE Trans.
Circ. Th., CT-3, 97 (1956).



REFERENCES 1019

[982] D. C. Youla, “On Scattering Matrices Normalized to Complex Port Numbers,” Proc. IRE, 49, 1221
(1961).

[983] D. C. Youla and P. M. Paterno, “Realizable Limits of Error for Dissipationless Attenuators in Mis-
matched Systems,” IEEE Trans. Microwave Theory Tech., MTT-12, 289 (1964).

[984] K. Kurokawa, “Power Waves and the Scattering Matrix,” IEEE Trans. Microwave Theory Tech.,
MTT-13, 194 (1965).

[985] R. F. Bauer and P. Penfield, Jr., “De-Embedding and Unterminating,” IEEE Trans. Microwave Theory
Tech., MTT-22, 282 (1974).

[986] G. E. Bodway, “Two-Port Power Flow Analysis Using Generalized Scattering Parameters,” Microwave
J., 10, 61, May 1967.

[987] J. K. Hunton, “Analysis of Microwave Measurement Techniques by Means of Signal Flow Graphs,”
IEEE Trans. Microwave Theory Tech., MTT-8, 206 (1960).

[988] N. Kuhn, “Simplified Signal Flow Graph Analysis,” Microwave J., Nov. 1963, p.61.

[989] F. Weinert, “Scattering Parameters Speed Design of High-Frequency Transistor Circuits,” Electronics,
September 5, 1966, p.78.

[990] W. H. Froehner, “Quick Amplifier Design with Scattering Parameters,” Electronics, 40, no.21, p.100,
October 16, 1967.

[991] J. M. Rollett, “Stability and Power-Gain Invariants of Linear Twoports,” IRE Trans. Circuit Theory,
CT-9, 29 (1962).

[992] D. Woods, “Reappraisal of the Unconditional Stability Criteria for Active 2-Port Networks in terms
of S Parameters,” IEEE Trans. Circ. Syst., CAS-23, 73 (1976).

[993] R. P. Meys, “Review and Discussion of Stability Criteria for Linear 2-Ports,” IEEE Trans. Circ. Syst.,
CS-37, 1450 (1990).

[994] M. L. Edwards and J. H. Sinsky, “A New Criterion for Linear 2-Port Stability Using a Single Geomet-
rically Derived Parameter,” IEEE Trans. Microwave Theory Tech., MTT-40, 2303 (1992).

[995] R. W. Anderson, “S-Parameter Design for Faster, More Accurate Network Design,” Hewlett Packard,
Test & Measurement Application Note 95-1, available from the web site [1354].

[996] Hewlett Packard Application Note 1287-1, “Understanding the Fundamental Principles of Vector
Network Analysis,” available from the web site [1354].

[997] H. Rothe and W. Dahlke, “Theory of Noisy Fourpoles,” Proc. IRE, 44, 811 (1956). Reprinted in [1007].

[998] R. W. Beatty, “Insertion Loss Concepts,” Proc. IEEE, 52, 663 (1964).

[999] D. M. Kerns, “Definitions of V, I, Z, Y, a, b, Gapp, and S,” Proc. IEEE, 55, 892 (1967).

[1000] P. Penfield, Jr., “Wave Representation of Amplifier Noise,” IRE Trans. Circuit Theory, CT-9, 84 (1962).
Reprinted in [1007].

[1001] I. A. Harris, “Dependence of Receiver Noise-Temperature Measurement on Source Impedance,”
Electr. Lett., 2, 130 (1966).

[1002] H. Fukui, “Available Power Gain, Noise Figure, and Noise Measure of Two-Ports and their Graphical
Representations,”, IEEE Trans. Circuit Theory, CT-13, 137 (1966).

[1003] R. S. Tucker, “Low-Noise Design of Microwave Transistor Amplifiers,” IEEE Trans. Microwave Theory
Tech., MTT-23, 697 (1975).

[1004] R. P. Meys, “A Wave Approach to the Noise Properties of Linear Microwave Devices,” IEEE Trans.
Microwave Theory Tech., MTT-26, 34 (1978).

[1005] S. Withington, “Scattered Noise Waves in Microwave and mm-Wave Networks,” Microwave J., 32,
169, June 1989.

[1006] C. Bowick, RF Circuit Design, Newness, Boston, 1980.

[1007] H. Fukui, ed., Low-Noise Microwave Transistors & Amplifiers, IEEE Press, Piscataway, NJ 1981.

[1008] T. T. Ha, Solid-State Microwave Amplifier Design, Wiley, New York, 1981.

[1009] P. L. Abrie, The Design of Impedance-Matching Networks for Radio-Frequency and Microwave Am-
plifiers, Artech House, Dedham, MA, 1985.

[1010] S. Y. Liao, Microwave Circuit Analysis and Amplifier Design, Prentice Hall, Upper Saddle River, NJ,
1987.

[1011] G. D. Vendelin, A. M. Pavio, and U. L. Rohde, Microwave Circuit Design Using Linear and Nonlinear
Techniques, Wiley, New York, 1990.

1020 REFERENCES

[1012] M. W. Medley, Microwaves and RF Circuits, Artech House, Norwood, MA, 1992.

[1013] G. Gonzalez, Microwave Transistor Amplifiers, 2nd ed., Prentice Hall, Upper Saddle River, NJ, 1997.

[1014] D. M. Pozar, Microwave Engineering, 2nd ed., Wiley, New York, 1998.

[1015] “High-Frequency Transistor Primer,”, Parts I–IV, in Ref. [1356].

[1016] “Maximizing Accuracy in Noise Figure Measurements,” Hewlett-Packard Product Note 85719A-1,
(1992).

[1017] D. Vondran, “Noise Figure Measurement: Corrections Related to Match and Gain,” Microwave J., 42,
22, March 1999.

[1018] D. Boyd, “Calculate the Uncertainty of NF Measurements,” Microwave J., 42, 93, October 1999.

[1019] “Noise Figure Measurement Accuracy—The Y-Factor Method,” Agilent Technologies, Appl. Note 57-
2, (2001).

Transmitting, Receiving, and Scattering Properties of Antennas

[1020] G. Sinclair, “The Transmission and Reception of Elliptically Polarized Waves,” Proc. IRE, 38, 148
(1950).

[1021] C. T. Tai, “On the Definition of the Effective Aperture of Antennas,” IEEE Trans. Antennas Propagat.,
AP-9, 224 (1961).

[1022] H. T. Friis, “A Note on a Simple Transmission Formula,” Proc. IRE, 34, 254 (1946).

[1023] H. T. Friis, “Introduction to Radio and Radio Antennas,”, IEEE Spectrum, 8, 55, April 1971.

[1024] R. T. Bush, “The Antenna Formula: An Application of Single-Slit Diffraction Theory,” Am. J. Phys.,
55, 350 (1987).

[1025] D. C. Hogg, “Fun with Friis Free-Space Transmission Formula,” IEEE Antennas and Propagation Mag.,
35, 33, August 1993.

[1026] R. E. Collin, “The Receiving Antenna,” in Ref. [9], part 1.

[1027] M. R. Andrews, P. P. Mitra, and R. deCarvalho, “Tripling the Capacity of Wireless Communications
Using Electromagnetic Polarization,” Nature, 409, 316 (2001). See also, H. L. Bertoni, “Talk Is Cheap
in the City,” Nature, 409, 291 (2001).

[1028] C. G. Montgomery, R. H. Dicke, and E. M. Purcell, eds., Principles of Microwave Circuits, McGraw-Hill.,
New York, 1947.

[1029] A. F. Stevenson, “Relations Between the Transmitting and Receiving Properties of Antennas,” Quart.
Appl. Math., 5, 369 (1948).

[1030] S. H. Dike and D. D. King, “The Absorption Gain and Back-Scattering Cross Section of the Cylindrical
Antenna,” Proc. IRE, 40, 853 (1952).

[1031] Y-Y. Hu, “Back-Scattering Cross Section of a Center-Loaded Cylindrical Antenna,” IRE Trans. Anten-
nas Propagat., AP-6, 140 (1958).

[1032] J. Brown, “A Generalized Form of the Aerial Reciprocity Theorem,” Proc. IEE, 103C, 472 (1958).

[1033] D. M. Kerns and E. S. Dayhoff, “Theory of Diffraction in Microwave Interferometry,” J. Res. Nat. Bur.
Stand., 64B, 1 (1960).

[1034] D. Midgley, “A Theory of Receiving Aerials Applied to the Reradiation of an Electromagnetic Horn,”
Proc. IEE, 108B, 645 (1961).

[1035] R. F. Harrington, “Theory of Loaded Scatterers,” Proc. IEE, 111, 617 (1964).

[1036] R. J. Garbacz, “Modal Expansions for Resonance Scattering Phenomena,” Proc. IEEE, 53, 856 (1965).

[1037] J. K. Schindler, R. B. Mack, and P. Blacksmith, Jr., “The Control of Electromagnetic Scattering by
Impedance Loading,” Proc. IEEE, 53, 993 (1965).

[1038] W. H. Kahn and H. Kurss, “Minimum Scattering Antennas,” IEEE Trans. Antennas Propagat., AP-13,
671 (1965).

[1039] R. B. Green, “Scattering from Conjugate-Matched Antennas,” IEEE Trans. Antennas Propagat., AP-14,
17 (1968).

[1040] A. T. De Hoop, “A Reciprocity Relation Between the Transmitting and the Receiving Properties of
an Antenna,” Appl. Sci. Res., 19, 90 (1968).



REFERENCES 1021

[1041] A. C. Gately, D. J. R. Stock, and B. R-S Cheo, “A Network Description for Antenna Problems,” Proc.
IEEE, 56, 1181 (1968).

[1042] W. Wasylkiwsky and W. H. Kahn, “Theory of Mutual Coupling Among Minimum-Scattering Anten-
nas,” IEEE Trans. Antennas Propagat., AP-18, 204 (1970).

[1043] W. Wasylkiwsky and W. H. Kahn, “Scattering Properties and Mutual Coupling of Antennas with
Prescribed Radiation Pattern,” IEEE Trans. Antennas Propagat., AP-18, 741 (1970).

[1044] A. T. De Hoop and G. De Jong, “Power Reciprocity in Antenna Theory,” Proc. IEE, 121, 1051 (1974).

[1045] A. T. De Hoop, “The N-Port Receiving Antenna and its Equivalent Electrical Network,” Philips Res.
Reports, 30, 302 (1975).

[1046] D. M. Kerns, Plane-Wave Scattering Matrix Theory of Antennas and Antenna-Antenna Interactions,
Nat. Bur. Stand. Monograph 162, Washington 1981. See also, J. Res. Nat. Bur. Stand., 80B, 5 (1975).

[1047] P, G, Rogers, “Application of the Minimum Scattering Antenna Theory to Mismatched Antennas,”
IEEE Trans. Antennas Propagat., AP-34, 1223 (1986).

[1048] R. M. Bevensee, “A Lower Bound to the Broad-Band Power Scattered from an Electrically Linear
Antenna with a General Lumped Load,” IEEE Trans. Antennas Propagat., AP-37, 555 (1989).

[1049] R. C. Hansen, “Relationships Between Antennas as Scatterers and as Radiators,” Proc. IEEE, 77, 659
(1989).

[1050] J. Van Bladel, “On the Equivalent Circuit of a Receiving Antenna,” IEEE Antennas and Propagation
Mag., 44, no.1, p.164, February 2002.

[1051] A. W. Love, “Comment: On the Equivalent Circuit of Receiving Antenna,” IEEE Antennas and Propa-
gation Mag., 44, no.5, p.124, October 2002.

[1052] R. C. Johnson, “Absorption of Energy Incident Upon a Receiving Antenna,” Microwave J., 15, no.12,
p.35 December 1972.
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