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Fig. 2. Proposed structure of the normal incidence type
dichroic filter.
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Fig. 3. Design process of the filters for pump protectors.
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Fig. 4. Transmittance graph of the SPF for pump pro-
tectors. (ZrO2/SiO2)
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Fig. 5. Characteristics analysis of the SPF using Run-
Sheet & Simulator. (ZrO2/SiO2)
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Fig. 6. Transmittance graph of the AR coating design.
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Fig. 7. Characteristics analysis of the AR coating using
RunSheet & Simulator. (ZrO/SiOs)
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Fig. 8. (a) Comparison of the design and fabrication
characteristics of the filter using ZrOy/SiO;. (b) Com-
parison of the design and fabrication characteristics of
the filter using TagO5/Si0,.
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Fig. 9. Experimental setup for filter operation test using
1064 nm high power fiber laser.
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Table 1. Output characteristics of the fiber laser at max-
imum output power.

Beam Diameter 0.8 mm
Pulse Width 15 ns
Pulse Repetition Rate 20 kHz
Average Power (Pqug) 7.5 W
Peak Power (Ppeak ) 25 kW
Average Intensity (Iavg) 0.3 MW /cm?
Peak Intensity (Ipeak) 1 GW/cm?
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We designed and fabricated dichroic filters for high-power fiber lasers to protect the pumping
laser diode from counter-propagating laser beams. The transmittance at laser diode wavelengths of
905 nm ~ 925 nm was designed to be more than 99.9 %, and the transmittance at the fiber laser, or
Brillouin scattering, wavelengths of 1020 nm ~ 1100 nm was designed to be less than 0.1 %. Since
oxide materials have good adhesion to SiO2 substrates, TaxOs and ZrO2 were used on common SiO2
substrates. Filters using Ta2Os and ZrO2 were designed and fabricated, and their characteristics
were measured and compared. The filters using TazOs and ZrOz showed transmittances of 99.5 %
~ 99.9 % at 905 nm ~ 925 nm and of 0.01 % ~ 0.09 % at 1020 nm ~ 1100 nm, which coincides
with the required standards.
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*E-mail: ymjhon@kist.re.kr



