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LP Fiber Mode Calculator



Abstract

The Fiber Mode Calculator can be
used to calculate linearly polarized
(LP) modes propagating in a
cylindrically symmetric fiber, either
step-index with a single core or
graded-index with an infinite
parabolic profile. The corresponding
polynomials to describe these
modes are Bessel for step-index
fibers and Laguerre for graded-
Index fibers. This use case shows
how to use the calculator and the
configuration of the sampling
parameters of the mode fields.




Configuring the Fiber Structure: Step-Index Fiber
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[] 1: Fiber Mode Calculator

Mode Type I Linearly Polarized Bessel VI
Wavelength | 650 nm|
Core Diameter 10 um

Core Material

™ MName |Silicon Dioxide-SiO2-ThinFilm Q

Catalog Material v |2 S
State of Matter Solid
Cladding Material
Mame |Fused_Silica Q
Catalog Material v |2 S
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2po is core diameter.

The Fiber Mode Calculator allows
for the definition of Linearly
Polarized Bessel modes and
Linearly Polarized Laguerre
modes.

In step-index fibers the
propagating modes are of Bessel
type. For this configuration, the
material for core and cladding
needs to be defined and the
number of propagating modes
must be specified (all other
modes are truncated).




Configuring the Fiber Structure: Graded-Index (GRIN) Fiber
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A is the gradient constant.
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[] 1: Fiber Mode Calculator

Mode Type I Linearly Polarized Laguerre VI Index :
Wavelength [ 650 nm| '
Core Diameter i
Core Material _—
Name |Silicon_Dioxide-5i02-ThinFilm Q ‘;
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Note: The applied GRIN model of this Fiber Mode Calculator (Mode Type

Linearly Polarized Laguerre) neglects a constant refractive index of the cladding.

The Fiber Mode Calculator allows
for the definition of Linearly
Polarized Bessel modes and
Linearly Polarized Laguerre
modes.

For GRIN Fibers, a Gradient
Constant is defined. The
refractive index is then calculated

by

n(p) = Neore(A)1 /1 — 2A (£)2

Po

As in the previous case, the
number of desired propagating
modes needs to be defined.




Calculation of Propagation Constants
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Mode Type Linearly Polarized Bessel v/ Index | Azimuthal Order L | Radial Order M_| Propagation Const.. | Effectiv... Pl‘Opagathn constant ,B for
1 1 142426-07m™" [ 14734 .
R 2 0 2 142136+07 m™ each mode is calculated
3 0 3 14162E+07 m™ 1
Core Diametes : : | e el on-the-fly.
Core Material 5 1 1 142326-07m™ | 14723
6 1 2 141926-07m™ | 14681
Name |Silicon_Dioxidc-5i02-Thinﬁlm @ 7 1 3 14131E-07T m™ 14618
8 2 1 14218E-07m™ | 14709
Catalog Material v] 9 2 2 14167E+07m™ | 14656 Eff - ” - 1
10 2 3 14097E-07m" | 14584 ective retractive Index
StateofMatter  [SENS v| 11 3 1 14201E+07m™ | 14691 / F;
: , 12 3 2 1413%6-07m™ | 14627 . —_ b
Cladding Matesial 13 4 1 14182E-07m™ | 14671 Nefr IS Nefr = P with ko
Name |Fused_Silica Q| 14 4 2 14109E-07m™| 1459 0
| 1 : T atssE0rer 1Al the vacuum wave number.
Catalog Material v) 16 6 1 14134€+07 m 14622
17 7 1 14107€+07m™ | 14593

State of Matter | Solid v|
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Plot Order Indices, Propagation Constants and n

‘Multigraph . . é
3 Propagation Constan..
Mode Type Linearly Polarized Bessel v/ Index | Azimuthal OrderL | Radial Order M | Propagation Const... | Effectiv... . Mode pag
1 1 14242607 m™| 14734 :
Wavelength 2 0 2 14213E-07m™" | 14704
3 0 3 14162E-07m™ | 14651
Core Diameter 4 0 4 1.4094E+07 m™ 1458
Coie Matexial 5 1 1 14232E-07 m: 14723 Numerical Data Array
6 1 2 14192E-07 m 14681 :
Diagram » i
Name |Silicon_Dioxide-SiO2-Thinfilm Q] 7 1 3 14131E-07 m™ | 14618 9ra [Table | Value at x-Coordinate
5 2 1 14218E-07m™| 14709
Catalog Material v 5 2 2| 14167E-07m”| 14656
10 2 3 1A0S7E-07m™| 14584 =
Stateof Matter NS v| 11 3 1 14201E+07m™| 14691 TE B
12 3 2 14139E+07 m™ 14627 @ &
. , S
Ciadding Matesial 13 4 1| tate2E-orm?| 14671 -
Name [FI.Bcd_SiliG Igl 14 4 2 14109E+07 m™’ 14596 e
15 5 1 14159E+07 m™ 14648 S =
Catalog Material v 16 6 1 14134E-07m™ | 14622 5§ &
17 7 1 14107€+07 m™ 53
State of Matter  Solid v| 5 -
g P~
Maximum Azimuthal Index 3
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Calculation and Display of Propagating Modes

7] 1: Fiber Mode Calculator

Mode Type Linearly Polarized Bessel

Wavelength | 650 nm|

10 um

Core Diameter

Core Material

Mame |Silicon_Dioxide-Si02-ThinFilm Q
Catalog Material v |
State of Matter Solid
Cladding Material
MName |Fused_Silica Q
Catalog Material V4
State of Matter Solid
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Numerical Data Array

Y [pm]

Diagram Table

Amplitude of “Mode L=0, M=3" [MV/m]

Value at (x.y)

8.4274
42139
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default sampling parameters
- window size is 3py X 3p,
- sampling number is 151 x 151
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