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Fig.1 Transverse phase constant U

versus the normalized frequency
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Fig. 2 ‘Transverse phase constant U versus

the normalized frequency V'
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Tab.l  Calculated fitting parameters Us and a for the lowest ten LP modes

IPHAR  LPy LPy, LPy LPos LPy, LPy; LPy LPy LFe LPs:

Tﬁﬁﬂ [1.10] [2.5.10] (3.9.10) [3.9,10] [5.2,10] [5.6,10] [6.4,30) {7.1,10.7) [7.1,10} [7.6.10]

Us 23840 3,9155 5.2588 S5.8715 65366 74637 7.7739 49501 95275 9.0067

3 0.8908 10962 1.1642 1.4568 1.2136 1.5838 1.2429 1.6525 1.9973 L2926
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Tab.2 Comparision of relative errors for U versus V in the range[1,10]

LP M8 VEnE

HRE E=|Uny. Ve |V s (%)

Snyder Gloge Miyagi this work
0.4~9.7 0.5~1.5 0.01~1.6 <0.17
LPa 1~10 1.0 1.0 0.1 0.01
<3.7 0.9~7.6 <2.0 <C2.0
LPu 2.5~10 1.0 1.0 0.1 0.1
<2.8 0.7~1.7 <0.6 <0.98
LEs 3.9~10 0.1 1.0 0.1 0.1
0.02~8.7 <5.0 0.02~5.6 <3.5
LPu 3.9~10 1.6 1.0 1.0 1.0
0.02~2.0 0.01~0.7 0.1~0.3 <0.38
LPx 5.2~10 1.0 0.1 0.1 0.1
0.3~5.0 <3.3 0.04~2.6 <0.9
.6~10
LPu 5.6~1 1.0 1.0 0.1 0.1
0.2~1.6 <0.4 0.2~0.5 <C0.26
. 4~10
LPu 6.4~1 1.0 0.1 0.1 0. 05
0.7~3.5 0.1~2.5 0.08~1.5 <0.55
LPu 7.1~10 1.0 1.0 0.1 0.1
0.9~5.6 0.3~4.6 0.2~3.4 <1.3
LPu T1~10 1.0 1.0 1.0 0.1
0.4~1.3 <0.4 0.4~0.6 0.1
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Fig.3 Variation with V of the percentage

error in various approximations for

the transverse phase constant U

Fig.4 Varistion with V of the percentage

error in various approximations for

the transverse phase constant U
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Numerical Simulated Solution of the Characteristic Equation
for Lower-order LP-modes in Weakly Guiding Fibers

Cai Zhiping
(Dept. of Phys.)

Abstract  This paper deals with exactly solving the characteristic equations of
weakly guiding fibers for the lowest ten LP(Linearly Polarized) modes by means of aumeri-
cal method. Moreover, the method of least squares has been used in simulating the U versus
V curves for these modes, and a simulated analytical formula of the transverse constant U as
a function of normalized frequency V is obtained. In the range 1<{V<10,in comparison with
other method this work possesses lower relative errors of U, better approximate quality and
simpler form of the formula. That is valid to practice in fiber design and theoretical analyse.
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