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3.1 SEHEMRT

R T S OAM B TELEF il 1E 4, Ot
LF PR EAA AN REE: — AR N 2 A
AT BR o040, LASEEE OAM #EaC A FRRAH I 4
i 73— RPN AHER I AR Z [ PR AR
AT H2E (> 1071, /I, SteF R IR A )
A TE R LP B ik T 528 OAM AL HE LA
T ROBOR, N BT B AR Lk ARG AR
LT, (HHAZ A BB 5 i k.

LEA IR FIREIR DL ROZOL A RO R 5
HSZ R OAM BiU 8 | 1251 OAM x4l
JE AR AR 25 | . BRI AR L S AT 5L
W25 5, ASCRTT T BE 28 AL IRIE /A 1B
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1 OEF SO B R 2R
Fig. 1. Schematic diagram of the proposed PCF.
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2¢ 1 Schott SF2 A9 Sellmeier %X
Table 1.  Sellmeier coefficients of Schott SF2.

Coefficient By Cy/pm? B,

Cy/pm? By Cy/pm?

Value 1.4734313 0.0109019

0.16368185

0.058568369 1.36920899 127.404933
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70

65

60

55 F

50

The number of supported OAM modes

45 . . . .
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Fig. 2. Number of OAM modes supported by the SBA-
PCFA varies with 7.
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Fig. 8. Relationship between wavelength and (a) the effect-
ive mode area, (b) nonlinear coefficient for different modes.
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Fig. 11. BGS of OAM modes with different topological charge: (a) 1530 nm; (b) 1540 nm; (c) 1550 nm; (d) 1560 nm.
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Fig. 12. Change of the characteristic parameters of BGS with topological charge: (a) gy; (b) vg; (¢) I'p.
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Fig. 13. Values of threshold change with topological charge when (a) Ly = 0.4 m, (b) Ly = 10 m.
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Fig. 14. Gain changes with the pump energy in the SBA-PCFA with an effective optical fiber length of (a) 0.4 m and (b) 10 m.

# 2 AN SBA-PCFA HtERE
Table 2. Properties of the proposed SBA-PCFA in this work.
Number of
supported n/% v/(Wikm?) D/(pskm'nm') Lo/(dB-cm) go/(m-W1) Py /mW wvp/GHz I'g/MHz Gain/dB
OAM modes
66 >99.4 >25 <45 <107 >7 x 107 <14.1 8—8.7 12.6—14.4 <1697.5
# 3 AEHE SBA-PCFA SEUA AT BRI HLAR
Table 3. Comparison between the SBA-PCFA and the existing fiber amplifier.
Ref. [12] Ref. [13] Ref. [8] Ref. [19] Proposed
Gain 45 dB 32 dB 20 dB 20 dB 1697.5 dB
Number of modes 6 38 6 2 66
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Fig. 15. Influence of manufacturing error on (a) the num-
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gain.
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Abstract

A probe made of amino acids is arranged in a linear chain and joined together by peptide bonds between
the carboxyl and amino groups of adjacent amino acid residues. The sequence of amino acids in a protein is
determined by a gene and encoded in the genetic code. This can happen either before the protein is used in the
cell, or as part of control mechanisms. In order to transmit and amplify high-purity orbital angular momentum
mode, a photonic crystal fiber amplifier based on stimulated Brillouin amplification is proposed and designed in
this paper. The transmission properties of the photonic crystal fiber amplifier are systematically analyzed by
using the finite element method in the C-band. The results show that this photonic crystal fiber amplifier can
support the transmission and amplification of 66 orbital angular momentum modes, and all values of the purity
of the orbital angular momentum modes supported by this amplifier are higher than 99.4%. By systematically
analyzing the Brillouin gain spectra of orbital angular momentum modes with different topological charges, it is
found that they have all high Brillouin gain coefficients (> 7 x 107 m/W) which are 4-5 orders of magnitude
higher than the existing OAM amplifiers with the best performance, thus higher signal gain can be obtained.
The comprehensive performance of the proposed photonic crystal fiber amplifier is superior to that of the
existing optical fiber amplifiers based on stimulated Brillouin amplification and the optical fiber amplifiers
doped with rare-earth ions. This makes the amplification and long-distance transmission of OAM mode stable

and accurate and provides a possibility for designing the orbital angular momentum mode laser system.

Keywords: orbital angular momentum, stimulated Brillouin amplification, high signal gain, photonic crystal
fiber
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