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Self-Imaging of Waveguides and Its Potential Applications

in Coherent Combining
Liao Suying Gong Mali Zhang Haitao
(Center for Photonics and Electronics, Department of Precision Instruments and Mechanology ,

Tsinghua University, Beijing 100084, China)

Abstract This paper investigated the self-imaging properties of waveguides and its potential applications in laser
power coherent combing. Based on phase propagation constant and mode propagation analysis method, the self-
imaging formation process of waveguides was analyzed and simulated. The self-image lengths of several regular
waveguides and corresponding requests were confirmed in detail. Its characteristics were also gathered up by the
numbers. Two kinds of waveguides of square and equilateral triangle were used to simulate combining for multi-
beams. The calculation results show applying self-imaging of waveguides to coherent combining will be propitious to
exalt output power and keep high quality beam transmitting. It is a good approach to realize high power and high
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quality laser radiation.
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Fig. 2 Self-imaging process and imaging fidelity varying with propagation distance. (a) Square waveguide, (b) equilateral

triangle waveguide, (c) fiber waveguide
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Fig. 3 Field distribuation of multi-imaging. (a) Square

waveguide, (b) equilateral triangle waveguide

3 ZOLHRIIANT &

WS AR B T LORE e 5 v A% A 3 03 A
Ji S35 ik Ry 22 TG 5 00 A IR AL SRS PR S A
U 00 AT RS XA (9 0 B 52 4 i T R A
1 BRI ER E— DT E e . %8
Je I, Al DUE E X 2 WO BT 2 BN ER W
AR AT B I I 3K 2 i A 7 A R B A —
SEAE AT AEN T R A HSUERTS A & i
T — A~ B 3 73 A o R )T 90 5 19 B SR T
PABEAT ZO6 R A T & . O T BRI — a5 AR 3C
R AL =M B3 BT T 206 A &
B

NIRRT T 45 1 B B S
HREFEER no = 1. 80 Sb, HiAb 2 B 5 i 17 A9 AR ) L 1%
TSP T R R O T R T A S R
WD ISR AR B . R 4 BEOETHRNIEL 3 PR i 4
TR B AT R BB R RO 1Y 3 00 A1 BLAE Y
19 3T 3 A1 0 3 AL A TR i SR 485 41 AR R 9 2 R
P/ACP NAT R D ARAED A A Rl B85 e A
B 4 () 7R - AR s (e 3 B T AL 4% 7 10 B9 4E —
R 5 5 O A FLARAR R /N B DA B
JEAI LA oy S A D R U AE B B L
17 S B S A A A AR A i TR A T A ORR K.
HE W B B R DA LK B 0. 9968, 1 1E = f JE I



BRI LW A BRI R A T A b i R AE T 119

S BRI LN 0. 9732, A 37 1Y 5 R B
LR NG L O = e R R ¥ g e R o E
TR AR DX N 5 BT LSl 2y 238 4% 32 385 K 24 2 B O 1Y
45 B BOCH A i 4 b R, B By
SIRFIE E = MBS0 & OGS i . DG
[ = P R L G 1 B 19SS < Ay S L= 5 5 T
ML T M K405y M, = 1. 021, M, =
1.012 MM, =1.209,. M, =1. 172, =L F W&
(b) square

©

Equitateral
triangle

)05 0.0
Y /um Power ratio

Bl 4 AT A R B A () S A i 43 A1 (b)
Fig. 4 Simulation for coherent combining formation (a)

and intensity distribution of combined field (b)
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Fig. 5 Beam quality factor (a) and imaging fidelity (b) versus displacement
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