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Terahertz time-domain spectroscopy has been attracted numerous attention due to its nondestructively, non-ironically and high penetration toward non-or semiconductive material. In this project, reflection spectra as well as advanced signal-post processing techniques have been applied to characterization the thickness of plastic sheets. Moreover, the nature of frequency-dependent dispersion is also discussed based on transmission spectra.

I. INTRODUCTION

Terahertz time-domain spectroscopy (THz-TDS) is a competitive method for thickness characterization of objects due to its significant penetration into many common nonconducting materials, as well as not causing harmful photoionization in biological tissue. In this work, six polycarbonate (PC) plastic sheets (2, 4, 6, 8, 10, and 12 mm) were measured by THz-TDS in reflection. Moreover, Frequency-wavelet domain deconvolution(FWDD), sparsity-based deconvolution (SD) as well as cross-correlation (CC) have also been applied to further investigate the thickness of these PC sheets. The dielectric properties with PC plastic sheets are measured by Transmission spectra of THz-TDs.

II. RESULT

FWDD and SD, have been applied to the measured signals. Due to the influence of frequency-dependent pulse spreading (dispersion), which broadens and decrease the amplitude of the reference signal as it propagates inside the material, as well as low signal-to-noise ratio(SNR) at second pulse region, both that degrade the depth resolution of SD and FWDD for identifying weak reflections from the back surface of relatively thick samples.

In order to characterize dispersion, the reflection spectra of all PC sheets were studied; the frequency-dependent refractive index is assumed to be linear in frequency. i.e., only lowestorder dispersion is accounted for, providing an excellent fit to n(f) = -0.0096f + 1.673 where n(f) is the frequency (f) dependent refractive index where f is measured in THz, as shown in Fig. 1.

. A simple model is designed to accounts for dispersion. [START_REF] Redo-Sanchez | Terahertz time-gated spectral imaging for content extraction through layered structures[END_REF], [START_REF] Dong | Terahertz super-resolution stratigraphic characterization of multilayered structures using sparse deconvolution[END_REF] A sequence of quasi-𝛿-functions are used to simulate the impulseresponse function. We identify that when choosing optimal parameter for quasi-𝛿-function, the width of second pulse could be simulated precisely, as shown in Fig. 2.

CC, [START_REF] Chen | Matched filtering and Orthogonal matching pursuit for terahertz coded-aperture imaging[END_REF] an approach to qualify the degree of similarity or interdependence between two signals, has been applied to identify the weak reflection from the back surface for thicker samples. The CC result with and without dispersion for sample: d=2mm, displayed in Fig. 3. The reflected pulse from the back surface is enhanced in the CC accounting for dispersion, which means that the modified CC technique is an effective approach for thicker sample. Frequency(THz) 

Fig. 1 .

 1 Fig. 1. Frequency-dependent refractive index n(f) for all PC sheets. Inset shows comparison between n(f) = -0.0096f+1.673 and measurement.

Fig. 3

 3 Fig.3 The comparison among CC result with dispersion(red), CC result without considering dispersion(blue) and raw measured signal (black) for PC sample: d=2mm.

Fig. 2 ,

 2 Fig. 2, Comparison between the calculated width of pulse reflected from back surface of sample and the measured width.
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