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Variable period characteristics of light propagation in a conical
GRIN rod

geometrical optics analysis

Liao Tingdi
(Institute of Lasers, Fujian Normal University, Fuzhou)

Abstract: In this paper based on the ray path equations, the variable period charaste—
ristios of light propagation in a eonical GRIN rod are analyzed. The analytical expressions
for the period of rod are obtained and used to calculate the periods of some conical GRIN
rods. The quater pitch rods and the corresponding focal lengths are also given for GRIN
rod lenses design.
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Table 1 Values of T, for fibers with different g,(L=15)

T m
1 2 3 4 5
go
0,40

0.30 7.570 3.749 1.358 0.920 0.456

6.130 3.625 2.144 1.267 0.750
0.50 5.142 3.380 2.220 1.459 0.959
0.59 4,488 3.145 2.203 1.544 1.083

Table 2 Values of T, for fibers with different L (g,=0.568)

YA
/
[y
]
<11
18
L=

10 4,140 2.426 1.421 0.834 0.438
15 4,488 3.145 2,205 1.544 1.083
25 4.798 3.878 3.133 2.532 2.046
40 4987 4.365 3.820 3.345 2.027
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Fig. 1 Ray propagation in eonical fiber Fig. 2 Ray propagation in eonical flber for
for light incident with H1(0)=1 (L=15) light incident with H1(0)=1 (9o=0.59)
a—go~0.40, b—gp=0.50, ¢—gg=0.59 a—L=40, b—L=25, ¢—L==15
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Fig 3. Ray propagation in eonical fiber Fig 4. Ray propagation in conieal fiber for
for light incident with H;(0)=0(L=15) light ineident with Hy(0)=0 (go=0.59)
a—gg=0.40, b—g;=0.50, ¢—go=0.59 g—L==40, b—Lm=325, ¢—L=15 .
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Hy(z) = s:/n}q; sin(¢p—blnt)
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Table 3 1/4 pitch and foeal length of conical fibers (n,=1.5722, L=15)

do 0.59 0.50 0.40 0.30 0.20 0.10
d 9.523 2,948 3.625 4.702 6.665 11.115
S 0.985 1.141 1.890 1.770 2.305 3.287
d 2.662 3.142 3.927 5.236 7.854 15.708
7 1.078 1.272 1.590 2.120 3.180 6.361
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