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Fig 1 Schematic diagram of THz TDS system
[6,7] BS: Beam splitter; PM : Parabolic mirror ;
’ HWP: Haf-wave plate; QWP: Quarter-wave plate;
' BL : Balanced photodiode; A : Aperture; M: Mirror
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Fig 3 Predicted vibrational frequencies by B3LY P/ 6-31G
THz TDS together with experimental data for ascorbic acid
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Fig 2 Terahertz absorption coefficient and
refractive index of L-ascor bic acid
1: Abs; 2: n

Fig 4 Terahertz absorption spectra of tablets
of vitamin C and L-ascor bic acid
1: Tabletsof vitamin C; 2: L-ascorbic acid
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Terahertz Time-Domain Spectroscopy of L-Ascor bic Acid
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Abgtract The present paper reports the theoretical and experimental vibrational frequencies of L-ascorbic acid in the frequency
rangefrom Q. 2 to 2 4 THz respectively. The vibrational frequencies of L-ascorbic acid in the THz range were smulated by
Becke 3-L ee Yang Parr (B3L YP) algorithm of density functional theory. Smultaneoudy, the absorption and refractive index
spectra of L-ascorbic acid were obtained using terahertz time-domain spectroscopy (THz TDS) . Based on the resultsfrom dens-
ty functional calculations, the observed vibrational peaks were assigned with the aid of Gaussan View 3 07. Findly, the tera
hertz absorption spectra of tablets of vitamin C were compared with those of L-ascorbic acid. It was found that L-ascorbic acid
had some distinct fingerprint spectrain the THz region and the theoretical results were in good agreement with the experimental
results. The observed vibrational peaks were induced jointly by the intramolecular and intermolecular vibrations. The absorption
peaks of L-ascorhic acid could be observed in the absorption spectraof the tabletsof vitamin C. Our researchis helpful to under-
standing the role of L-ascorbic acid in biologica reactions. Still , the research results show the potentia of the application of
THz TDSin the quantification of L-ascorbic acid.
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