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2.3 kW fiber laser spectral beam combination

based on dichromatic mirror
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Abstract: Spectral beam combining technology based on dichromatic mirror can overcome the limitation of the
output power limit of one single-mode fiber laser, which is an effective technical means to obtain laser output
with high power and perfect beam quality. Theoretically, the influence of the beam position shift and tilt error on
the quality of the combined beam was preliminarily explored. The results show that the beam tilt error has a
significant influence on the output characteristics of the combining system. In the experiment, the combining
experiment of two narrow linewidth fiber lasers was carried out. Using dichromatic mirrors as the combining
element, a high beam quality and common-aperture combining with 2355 W combined output power was
achieved, the beam quality factor M* was 1.9, and the efficiency was greater than 99%, which proves that the
dichromatic mirror has high efficiency for both the reflection and transmission cases. The experiment result shows
that it is possible to achieve a common aperture laser output with higher power and better beam quality by further
increasing the number and power of the channel.
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Fig.l Schematic diagram of beam combining
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Fig.3 Influence of optical axis tilt error
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Fig.4 Transmittance of the dichroic mirror at different wavelengths

BT AR GG & L I as i an 151 5 R, 5
ARG = ARy JEURER S« A A3 A
Oy o RO IEK R0 1071.5 nm Fl 1080.5 nm () FP T
25 1ok TOURCRN S JCRE B AT D RS 43 i i R —
AR (DM) T ALE 55 A, NS84 .
B UG O 2 i U R 99.9% 1Y R BE (HR2)
Je H S kW DRI SE BT R 0 &, i k4
o IS F G BT E R GHE AT A RGO
R RN RS (HR1 A HR3) F SR ek 28 % o 1Y)
R4 75 1), [ B 368 Ao K %5 R A B 3R ' B o i 1 7
B BRI ORAEAS R T AR A2
BotLpotmtOtRE R MEhES. 254
BRSO IR D53 518 1198 W FI 1217 W

20200385-3



ISk A2

%28

www.irla.cn

______________________________________

Power Beam

. } HRI meter quality
: analyzer

: Phase ]
modulator
S —— ;]
Seed Pre- Main-
oo 2mplifier amplifier |
1 071.5 nm laser
S e e e N s e e e e ]
‘ Phase .
¢ modulator E
E Seed Pre- Main- i
: amplifier  amplifier |

1 080.5 nm laser

s

[ 5 JET AR RDLHE G R T B

Fig.5 Experimental device diagram of spectrum beam combining based on dichromatic mirror
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Fig.9 Cascade design based on dichromatic mirror
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