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Sudy on the Optical Properties of Hame Soot in the Terahertz Spectra
Domain

LIU Dong, YAN Jiarhua” , WANG Fei , HUAN G Qun-xing, CHI Yong, CEN Kefa
State Key Laboratory of Clean Energy Utilization, Zhgiang University, Hangzhou 310027, China

Absgtract Flame soot isan import product as a result of incomplete combustion of hydrocarbon fuels, and hasimportant efect on
the generation of some pollutant. The optical propertiesof the soot are the base for the optical combustion diagnostics. Terahertz
time-domain spectroscopy technique was used to study the optical properties of the soot within 0. 221 6 THz and the frequency-
domain spectra were obtained through Fourier trandorm. The complex refractive index of the soot was deduced by the fixed
point iteration. The comparison of the complex refractive index between terahertz spectra domain and thermal radiation spectra
domain was conducted and two methods of extracting the parameters were also compared. The resultsindicated that the soot has
strong absorption in the studied spectra and the difference in the refractive index between the two spectra domains was not obvi-
ous, but the absorptive index variation in the thermal radiation spectra domain was larger. The difference between the two pa
rameter extraction methods was not significant. The deduced results can provide the optical data of soot for the application of ter-
ahertz time-domain spectroscopy technique to the optical combustion diagnostics, and extend the optical combustion diagnostics
application area.
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