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Beam combining of high energy fibre lasers
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Abstract: Beam combining of high energy fibre lasers is the research hotspot especially for the directed
energy application in recent years, which can overcome the output power lever limits of one single -
mode fibre laser, and establish the theoretical foundation for the application of laser weapons with high
power and perfect beam quality. Research status of fibre laser incoherent combining and coherent
combining were presented. In the section of incoherent combining, the combining principle and combining
level of beam overlap and spectral beam combining were introduced. In the section of coherent
combining, the key combining apparatus of transmission -type and reflection -type equivalent large
aperture laser array output and optical element of single aperture output were analyzed in detail. The
advantages and disadvantages and range of application of high power fibre laser beam coherent combining
and incoherent combining were compared briefly.
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Fig.1 Incoherent combining
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Fig.3 (a) Prism combining; (b) grating combining
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Fig.4 Spectrum combining based on prism
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Fig.5 Spectrum combining of two beams based on VBG
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C1-5: Fiber laser collimators
M1-9: Steering mirrors

G1-4:Reflecting VBGs S, 4
D: Detector or beam dump G4 @ M5
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Fig.6 5-channel spectrum combining based on VBG
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Fig.7 5-channel spectrum combining based on MVBG
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Fig.8 Spectrum combining based on MLDG
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Fig.9 Experimental setup for 4-channel spectrum combining

based on MLDG

2007 4F | 3% I/ A (Lockheed Martin Aculight) 3
T 2240 AT HHE G 52 8 3 B MLDG Jti &
B, BTG TR 200 W, £ 58 1 GHz, & B i
YiA 522 W 9, 5 38R 93% ., 2013 4F, i HATBA
Honea fif AR #EEAEXT 12 BRIBEOCLTHOE R (B¢
R M2=1.1) HEAT 635 G BLSE 50 U R4S T R A AR
A OCE OGP 70 A /£ 1 051~1 068 nm Z [,
BITEH )R 300 W, £k 58 3 GHz, & s fi i ol %
3.1 kW, GiE4 mUSOR 97% , MG 4R % 39% , Ok
FOF A M?=1.35, 2015 4F  Honea 251X R4 &
HLFEF Y R 2 96 U BTG R )R ATE S 300 W,
258 3 GHz , JGil% & nUf th DR 1k 5] 30 kW,
1.2.4 WA K E S AR

KOG A 1 B FE A J5 B R 8 AN & 10 fT o |,
i Z AR D RO O AT AR, PR AT
e IR 10 6 SR Tt T A S 2 25 T 3 A T T
DA B 8 4 R AT IR SRE A S G ORI SO R AT,
1505 SO A R BN ], SO R R
PIEFRAR T XL FEMER

0103011-4


http://www.irla.cn

bk AR

% 1 www.irla.cn % 47 %
Fiber — Collimator Each beam 1 G o B SO 2R T F 52 O R A R — fL AR
outputs lenses collimated

% Combined beam

Grating 2

10 WO A R = K

Fig.10 Spectrum combining based on dual-grating
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Fig.11 7-channel spectrum combining based on

dual-grating with 11.27 kW output
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Fig.12 Coherent combining
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Fig.13 Diagram of Active Segmented Mirrors(ASM)
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Fig.14 (a) Correct only piston aberration, (b) correct only tip&tilt

aberration, (c) correct both piston aberration

and tip&tilt aberration
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Fig.15 (a) Hexagonal prism combiner, (b) combining of hexagonal

prism combiner, (c) splitting of hexagonal prism combiner
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Fig.16 (a) Step combiner, (b) combining principle of step

combiner, (c) combination spot
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Fig.17 (a) Frontside of collimating array,

(b) backside of collimating array
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Fig.18 (a) APPLE 19-channels, (b) excalibur 21-channels
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Fig.19 (a) Excalibur 7-channels, (b) IOE 7-channels
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Fig.20 9-channel coherent combining based on

self imaging waveguide
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Fig.21 Coherent combining based on DOE
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Fig.22 Coherent-polarization combining
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