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Cylindrical Wave Reflection and Antireflection at Media Interfaces

SHI Yu-zhu, PENG Kui, SHEN Qun, LIU Hong-jun

(Physics Department of Liaoning University,Shenyang 110036,China)

Abstract: A transfer-matrix method is used to study cylindrical wave reflection at cylindrical media interfaces. We find that the

reflection can be total at an interface of small radius but is only partial if the radius is large. This feature is useful for designing

optical sources and receivers of small radii. Cylindrical-wave multi-cylindrical-layer antireflection coatings are also studied. We

find that conventional quarter-wavelength layer designs cannot be used for these coatings and new design principles are outlined.
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Fig. 1 Multi-cylindrical-layer structure,cylindrical wave

are reflected at media interface
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Fig. 2 Total and partial reflections of a TE; wave at an
interface at radius r,
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Fig. 3 TE, wave reflectivity of a three-media structure

with interface at radius r; and r,. The reflectivity

depends on both r; and r;-r,
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Fig. 4 TE., wave reflectivity spectrum of a three-
cylindrical-layer antireflection coating
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