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Abstract: We study the relationship between terahertz dielectric spectra and the volume content of solid
mixture sample components. Through the analysis of CRI (Complex Refractive Index) model, which is an
effective medium theory, the relationship between dielectric parameters and volume content of samples is
obtained. Two kinds of amino acid samples are measured by terahertz time-domain spectroscopy (THz-TDS)
to obtain their dielectric properties in the range of 0.5-2.7 THz at room temperature. In this frequency band,
their refractive index, dielectric coefficient and dielectric loss of samples increase with increasing volume
fraction of amino acids. According to the CRI model, we obtain the linear relations between refractive index
and volume fraction of glutamine and histidine, as well as the quadratic relations between complex
permittivity and volume fraction at feature peaks of THz dielectric loss spectra.The results could help to
expand means of qualitative and quantitative analysis, and also provide a reference for polymer matrix
composites preparation.
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Table 1 Components of amino acid samples

B

FE& PE/mg  Gln/mg  His/mg - FE 5 5 RE Imm
GInl 131.81 7.89 0.030 1.32
Gln2 77.22 12.10 0.073 0.82
GIn3 116.24 20.76 0.085 1.20
Glnd 11261 27.69 0.116 1.18
Hisl 101.58 5.12 0.026 1.08
His2  148.00 17.40 0.062 1.52
His3 103.81 16.49 0.081 1.10
His4 99.38 32.92 0.151 1.18
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Table 2 Comparisons of predictive concentrations from refractive index and absorption coefficient PLS models

FEIR Gin 42 PLS W R PLS  His FEHEPLS  RREPLS
Efg/(mol/L)  SEFRIKEE WA GIn kg THA GIn RIS SEPRiRkIE V5T His kE 5T His W%
GH1 0.206 0.196 0.279 0.198 0.192 0.211
GH2 0.391 0.470 0.336 0.741 0.643 0.761
GH3 0.607 0.549 0.616 0.572 0.626 0.547
B iR 7 0.057 0.053 0.064 0.020
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