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Design of 1064 nm Laser Narrowband Filter Film Based on
the One-dimensional Photonic Crystal
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Abstract: In order to obtain a 1064 nm laser narrowband filter with a wide cut-off band, two different
structures were designed based on one-dimensional photonic crystals with defects. The effects of the defect
layer introduction method, optical thickness, refractive index of the defect layer, number of photonic crystal
cycles, and optical position of the defect layer on the position, width, and intensity of the narrow band were
analyzed, and the influence rule was clarified. By optimizing the structural parameters of the photonic crystal,
the narrow band of the filter film was optimized, and the cut-off band was broadened. A multilayer structure
filter film with a cutoff range of 200-1500 nm and a 1064 nm transmittance of more than 90% was designed.
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Fig.2 The transmittance spectrum with changing of optical thickness variable H of defect layer
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Table 1 The relation between the narrow band parameters of

structure 1 and the optical thickness variable H

Optical thickness Narrow pass Half peak Peak value
variable of position /nm width of narrow of narrow
defect layer H passband /nm  passhand /%

0.5 918.60 4.28 81.51

0.8 1004.25 2.98 88.07

1.0 1064.00 2.94 97.72

1.3 1153.94 3.74 98.32

15 1212.58 4.84 98.49
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Fig.3 The transmittance spectrum after relative frequency conversion
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Table 2 The relation between the narrow band parameters of

structure 2 and the optical thickness variable H

Optical thickness Narrow pass Half peak Peak value
variable of position /nm width of narrow of narrow
defect layer H passband /nm  passband /%

15 913.22 5.62 85.45

1.8 1001.77 4.28 88.88

2.0 1064.00 4.26 95.31

23 1157.56 5.34 96.91

2.5 1218.30 6.70 98.10
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Fig.4 The transmittance spectrum with difference refractive index of defect layer
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Table 3 The relation between the narrow band parameters of structure 1 and the refractive index of defect layer
Different defect Refractive index of  Narrow pass Half peak width Peak value
layer materials  defective layer nc position /nm  of narrow passband /nm  of narrow passband /%
MgF, 1.38 1064.00 2.94 97.72
SiO, 1.45 1064.00 2.98 96.39
Ta,05 2.14 1064.00 3.62 75.26
Si 3.55 1064.00 4.62 37.56
K4 G2 RS ES R E T R AR AR R
Table 4 The relation between the narrow band parameters of structure 2 and the refractive index of defect layer
Different defect Refractive index of  Narrow pass Half peak width Peak value
layer materials  defective layer nc  position /nm  of narrow passband /nm  of narrow passband /%
MgF, 1.38 1064.00 4.26 95.31
Sio, 1.45 1064.00 4.36 95.31
Tay0s5 2.14 1064.00 5.34 95.31
Si 3.55 1064.00 6.48 94.80
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Fig.5 The transmittance spectrum with the changing of single-side cycle number N
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Table 5 The relation between the narrow band parameter of structure 1 and the single-side cycle number N

Number of one-sided  Narrow pass Half peak width Peak value
cycles N position /nm  of narrow passband /nm  of narrow passband /%
2 1064.00 17.96 98.48
3 1064.00 2.94 97.72
1064.00 0.50 93.32

6 42 WSS BONE PN 2 AR SE R

Table 6 The relation between the narrow band parameter of structure 2 and the single-side cycle number N

Number of one-sided  Narrow pass Half peak width Peak value
CyclesN position /nm  of narrow passband /nm  of narrow passhand /%
2 1064.00 26.46 95.81
3 1064.00 4.26 95.31
1064.00 0.72 92.35
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Table 7 The relation between the narrow band parameter of

structure 1 and the location of defect layer N’

Defect layer Narrow pass Half peak width  Peak value
position N*  position /nm  of narrow of narrow
passband /nm passband /%
2 1064.00 8.10 13.04
1064.00 2.94 97.72
4 1064.00 10.10 8.37
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Table 8 The relation between the narrow band parameter of

structure 2 and the location of defect layer N’

Defect layer Narrow pass Half peak width  Peak value
position N'  position /nm  of narrow of narrow
passband /nm passband /%
2 1064.00 16.40 7.08
3 1064.00 4.26 95.31
4 1064.00 11.10 15.35
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