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A formulation for the optical second-harmonic power is derived from differential equations
with boundary conditions for a crystal-cored fiber. The second-harmonic wave is generated due
to the Cerenkov radiaion type of phase-matching. The prerequisite condition for high efficiency
is expressed by a simple relation of refractive indices of a care crystal, the core radius and the
fundamental wavelength. An organic crystal-cored fiber can be designed by the guiding principle
derived here, by which the core radius, the cladding glass and the fundamental wavelength

can be optimally selected.
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Table 1 Selection of the organic nonlinear crystals for high conversion efficiency.
Core-.crystal Fundamental wavelength | Core radius (62— (") | 0.003 (1/a)
(nonlinear tensor) A (um) a (um)
MNA (du) 1.06 0.5 1. 804 0.418 X
MBANP (d22) 1.06 0.5 0.493 0. 418 X
DAN (d.t1) 1. 06 1.0 0. 069 0.104 O
PCNB (ds3) 1.06 0.5 0.320 0.418 O
DMNP (ds2) 0.88 0.7 0.115 0.146 O
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Fig. 1 Conversion efficiency P?°/P* as a function
of core radius a for several kinds of cladding
glass and fundamental wavelength 1064 nm. (a)
DAN, (b) PCNB, (c) DMNP.
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Fig. 2 Conversion efficiency P?¢/P° as a function
of the fundamental wavelength taking core radius
a as a parameter for the DMNP crystal-cored
fibers with SF15 and SF11 glass cladding
respectively.
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Fig. 3 G(2B) and {(ns**)*—(n.")}?/(A/a)* as a
function of the fundamental wavelength taking
core radius @ as a parameter. (a) DMNP/SF 15
fiber, (b) DMNP/SF 11 fiber:
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