B

EEERIK

3x 1 YeTKTHELI 30 pm £.L0EeT
OB AR ]

B% . 278, X KT 28, AR, KW

[ Bl BB R F AW 2 BB, Wim KV 410073

WE Bt il TR R SXIOGTITE  EH 5G4 EERN 30 pm B ZBOGL G Hz, b 25 1)
& ] S8 B TR n] A Y BT L S T LA AT AR T S Y e I %}%T;‘L?H%%%
JGEF U AT HAR R PTG % FR G0 R T R ML T AT 8 B T IR SR vk X A o 14 4% (8% AR 057 9 1 2% AT E Bh i 2497
i o8 50k R AT P ) SR A, 2B £ s O A R S M 85 %0 RAE B E g M B FRUEAE 1. 18 L
T 53 Sk i P AR 37 5 7 o BB O R R TR I T BB L Y A BRI B R B — s A R R S L
ity 1412 e YR B A 95 %%,

KR OLLOLF; O B AENDEE; JEIREIE

FES XS TN242 XHERER A doi: 10.3788/A0S202141.1736001

Laser Mode Control in Fiber with Core Diameter of 30 pm
Based on 3 X1 Photonic Lantern

Lu Yao , Jiang Zongfu, Liu Wenguang, Chen Zilun, Jiang Man ",
Zhou Qiong, Zhang Jiangbin
College of Advanced Interdisciplinary Studies, National University of Defense Technology,
Changsha, Hunan 410073, China

Abstract By optimizing the parameter design, this paper prepared a 3 X 1 photonic lantern with excellent
performance. It was fused with a multimode fiber with a core diameter of 30 pum. The stable and controllable quasi-
single-mode output is achieved by spatial mode adaptive control and the traditional design principle of photonic
lantern mode matching is broken through. Moreover, the optional range of the core diameter at the photonic lantern
multimode fiber end is expanded. The stochastic parallel gradient descent (SPGD) algorithm is used to actively
control the phase modulator at the input end. When the evaluation function is selected as the barrel power, the
fundamental mode proportion of the output beams at the multi-mode fiber end is higher than 85%, and the quality
factor M* of the beams is stably below 1.18, which provides a possibility to solve the problem of mode instability in
large-mode-field fiber laser. When the evaluation function is selected as the mode content of a single high-order
mode, the corresponding high-order mode content at the output end exceeds 95% .
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Fig. 1 Diagram of photonic lantern structure and mode evolution process. (a) Diagram of photonic lantern structure;

(b) cut end face of waist region of single-mode fiber bundle observed under microscope; (c¢) mode evolution of ideal

beam in 3 X1 photonic lantern
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Fig. 2 Spatial pattern adaptive control system based on photomc lantern
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Fig. 3 Image of fundamental mode output
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Fig. 4 Images of high-order mode outputs. (a) LP;;, mode; (b) LP;,. mode
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