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Cadmium sulfide CdS is a kind of very important and practical direct band-gap 

semiconductor compound in II-VI Group with its bandwidth at room temperature of 2.42eV. 

[8]. Moreover, CdS has important application prospect due to their optoelectronic 

performance, such as LEDs, nanolasers and optoelectronic detectors in the visible spectrum 

range [9]. Due to the unique physical and chemical properties, it is used as the window 

material of the solar cell. Meanwhile, it has high infrared transmittance and hence has a very 

extensive research value in light absorption, photoluminescence, nonlinear optics, 

photovoltaic conversion, photochemical catalysis, stimulated radiation, laser application and 

other fields because of its excellent optical performance. Featured with low work function, 

high refractive index and mobility, high chemical and thermal stability, high transmission rate 

and prominent piezoelectric properties, etc., CdS has a very distinct advantage in the 

application to flat-panel display, field emitter, nonlinear optical devices, transistor, optical 

detector, optical waveguides, laser and other devices. [10-13]. 
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Figure1 shows the tube furnace of CVD system. 
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3. Optical Waveguide Effect of Cadmium sulfide Nanowires 

 The one-dimensional semiconductor nanostructure has axial dimension is large and the radial 

dimension is smaller or nearly equal to the visible wavelength. so, the photon is under the 

confinement effect along the radial direction and can only transmit along the axial direction. 

Hence, the one-dimensional  semiconductor nano-structure may produce optical waveguide 

effect and have the functions of optical waveguide devices[15]. The waveguide generated by 

the semiconductor nano-structure is from spontaneous light, which is conducive to coupling 

and can greatly reduce the optical loss. Besides, because the semiconductor structure has large 

refractive index, its refractivity with the air can help enhance the binding effect of the light 

beam[16,17]. A titanium sapphire femto second laser at 800nm wavelength was radiated a  

single CdS NWs  to obtain fluorescence spectra. Figure 3. In the figure we can see that there 

is a very strong luminescence peak at the nanowire 537.8 nm, which is half-high The width is 

relatively small, the emission peak originates from the intrinsic emission of the spontaneous 

emission of sulfide free excitons at room temperature, and the peak spectral curve It is very 

smooth and no other impurity peaks appear, indicating that the grown nanowires have no 

defects or impurities. Luminous spectrum The sample quality  is represent to a pure single 

crystal and has no defects As shown in the inset of Fig. 3, the bright field and dark field 

images taken by the CCD under the optical confocal microscopy system. For example, it can 

be observed from the bright field image that the nanowire is very smooth and flat at both 

ends, which is conducive to forming a resonant cavity. When the laser is focused in a certain 

position in the nanowire, it can be seen from the dark field image that the cadmuim sulfide 

has a strong two-photon excitation The green light is emitted and propagates along the 

vertical axis and emits a significant spot at both ends of the nanowire, while in other parts of 

the nanowire. The light is very weak and almost impossible to observe, indicating that the  

sulfur, and cadmium nanomaterials have very good optical waveguide properties. Become a 

good optical waveguide device. 
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 Figure3 Optical Waveguide Spectrum of Cadmium sulfide Nanowires 

 

4. Second-Harmonic Generation Experiment  

 An optical confocal microscope configuration was used for SHG experiment  at room temperature. A 

femtosecond laser (800 nm, 50 fs, 80 MHz) was used to study the nonlinear optical SHG of CdS. 
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5. Summary 

In summary, the femtosecond lasers have played a very important role in the promotion of 

semiconducting nanomaterials. The nonlinear of the nanowires were investigated using an 

optical confocal microscope platform. CdS nanowires have been synthesized by chemical 

vapor deposition (CVD), The structural characterization of the samples observed by SEM , 

XR.D and EDS. A femtosecond laser(800 nm, 50 fs, 80 MHz) was used to study the nonlinear 

optical properties of CdS nanowires, such as the Second Harmonic Generation(SHG) and 

optical waveguide effect. CdS NW has a second harmonic generation with a blue emission 

bands at a wavelength of 400 nm . Finally, based on the dark field image of the CCD taken 

and combined with the spectrum, it is proved that CdS NW has an optical waveguide effect. 
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