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Fig. 2. (a) Schematic of homemade THz-TDS s with/a horn shaped tapered parallel plate

waveguide; (b) The structural diagram of houq@ pered parallel plate wave.
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Fig. 3. /THZ-abserption spectrum for o-lactose aqueous solutions, which was measured by the
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Table 1. Assignments of vibration frequencies for lactose monohydrate by PED.
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Fig. 6. Theoretical spectra for a-lactose monohydrate.
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Experimental study and simulation analysis of
Terahertz absorption spectra of o-lactose aqueous
solution’

Houlei Wang Jun-Nan Wang lei Shi Wei'

(Department of Physics, Xi'an University of Technology, Shaanxi 710048, China)

Abstract
Water has strong absorption of terahertz (THz) wave] so ‘it has always
been a difficult problem to study the characteristics ef*aqueous samples
by THz technology. In this paper, THz waves with high field strength are
obtained in the position of sample by using photoconductive antenna
working in high-gain mode and hord shaped graded parallel plate
waveguide in THz time domain, Spectroscopy system, and the direct
detection of THz spectrum of a-lactose solution in the range of 0.1-1.5
THz was realized. Eurthermore, the absorption spectrum of a-lactose
single molecule, model in water environment is simulated by density
functional theory, and the simulation results are in good agreement with
the experimental results. This work has important reference value for the
direct détection of the spectral characteristics of water samples in THz

band.
Keyword: Terahertz waves; Terahertz time-domain spectroscopy system; Density

functional theory; a-lactose
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