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Laser modulation dielectric properties of SBN:Ce ceremics
using the Terahertz Time-Domain Spectroscopy
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Abstract: The dielectric response of SBN:Ce ceramics to the 532 nm cw laser was investigated at room temperature by
means of a terahertz time-domain spectroscopy. When the external laser field is imposed onto the SBN:Ce ceramics, the
permittivity of the sample shows an appreciable change with amplitude variation up to 8. 5% and the dielectric loss in-
crease 15% , respectively. The refractive index | An| varies linearly with the intensity of the applied laser. The photo-
ferroelectric physical mechanisms of SBN:Ce ceramics can be attributed to the internal space field in the ceramics caused
by the light excited free carries with the analytic models. The results present important references for design and selection
of the terahertz tunable devices.

Key words: terahertz time-domain spectroscopy, Sr, Ba Nb,O,:Ce ceramics, photorefractive effect, spontaneous po-
larization
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Fig.2 (a)Time domain transmission waveform of SBN.Ce
ceramics and (b) its time shift under different external opti-
cal fields at room temperature
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Fig.3 Frequency dependence of (a) real part and (b) i-
maginary part of complex dielectric constant of SBN; Ce ce-
ramics with different external optical fields
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Fig.4 Light intensity dependence of dielectric constant of
SBN:Ce at (a) 0.4THz and (b) 0. 6THz. The data points
are measured values, and the solid lines are the fit by Eq.
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Fig.5 Light intensity dependence of variation of refractive
index at (a) 0.4THz and (b) 0.6THz of SBN;Ce. The da-
ta points are measured values, and the solid lines are the fit
by Eq. (2)
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ceramics at different temperature
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