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One-dimensional photonic crystals (1D PC) with single CdS defect layer in TiO, /SiO, dielectric thin films
stack with different periods and structural parameters were fabricated by vacuum deposition. Two-photon absorption

(TPA) of the CdS defect layer in the photonic crystals was investigated by pump-probe measurement. Experimental

incident light wavelength.

results show a significant enhancement of TPA coefficient in the CdS defect layer in one-dimensional photonic crystal.
the electric field enhancement due to the light localization in the CdS defect layer. The electric field enhancement in
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Different magnitude of enhanced two-photon absorption coefficient of CdS defect layer in one-dimensional photonic

crystal with different photonic band gap has been observed. The enhanced two-photon absorption effect results from
=]

defect laser was determined by the structural parameters of one-dimensional photonic crystal such as period, the

position and width of bandgap and defect mode. The highest electric field intensity at defect layer is obtained with the
alternated quarter-wavelength dielectric thin films of high and low refractive indexes and a defect mode matched with
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Table 1 Thicknesses of TiO, (du), SiO;(d.) and CdS (dp), the average electric field intensity | E |2
in CdS defect layer and the TPA coefficient 3

Sample Period dy /nm d. /nm dp/nm | E|? B /(ecm/GW)
A4 4 90 130 364 1.75 60. 2
A8 8 90 130 364 4,75 164.0
B4 4 98 146 335.5 1.49 18.0
B8 8 98 146 335.5 2.77 71.4
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Fig.1 Geometrical layout of the pump — probe beams
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schematic of the composition of 1D photonic

measurement relative to the sample.

crystal (8 periods) with a defect layer is shown in

the inset
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Fig. 2 Transmission spectra of 1D photonic crystal with different structure parameters. (a) Experimental results of sample

A4 and A8, (b) experimental results of sample B4 and B8, (¢) simulation of sample A4 and A8, (d) simulation of
sample B4 and B8
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Fig. 3 Calculated average electric field intensity |E|?
versus of TPA coefficient . The inset is the

transient time evolution of the four samples
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Fig. 4 Calculated average electric field intensity ( | E|?) distribution in 1D photonic crystal structure with incidence

wavelength at 800 nm. The dense diagonal pattern block in the center represents CdS defect layer
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