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THz-TDS study of the electrical and optical properties of ion tracks
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Abstract: The electrical and optical properties of ion tracks in PS and PE irradiated with high energy
heavy ions were investigated by Terahertz Time-Domain Speciroscopy(THz-TDS). It was found that the
refractive index and absorption coefficient in THz frequency range of ion track in irradiated PS were larger
than those of virgin PS, while the refractive index of ion track in irradiated PE lower than that of virgin PE,
and the absorption coefficient of track in irradiated PE larger than that of virgin PE. The different change
trends of refractive index of ion track in PS and PE were attributed to the polymer structures. The optical
constants of ion track were extracted using Effective Medium Theory(EMT). The DC resistivity and carrier
mobility of ion track were obtained by analyzing the results with Drude-Lorentz theory. The difference of
the electrical constants obtained from this method and contacting measurements was attributed to the
discontinuity of the energy density deposited by the ions. The THz-TDS results could be related to the
electrical properties of ion track with the higher energy density.
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Fig.1 Electronic energy loss values along the projected ranges of
1.157 GeV Fe ions in PS and PE. TRIM 98 calculation.
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Fig.2 THz-TDS for reference, virgin PS and PS irradiated by Fe
ions to different energy losses at the fluence of 6x10'%/cm?
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Fig.3 Fourier transform spectra of THz-TDS for reference, virgin

PS and PS irradiated by Fe ions to different energy losses
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Fig.4 Refractive index of virgin PS and PS irradiated to different
energy losses
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Fig.5 Absorption coefficients of virgin PS and PS irradiated to
different energy losses
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Fig.6 Refractive index of virgin PS,PS irradiated to 3.37 keV/nm and ion Fig.7 Absorption coefficients of virgin PS, PS irradiated to 3.37 keV/nm and
track in irradiated PS. The solid line is the result of DL fitting ion track in irradiated PS. The solid line is the result of DL fitting
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Fig.8 Refractive index of virgin PE, PE irradiated to 6x10'>cm? and Fig.9 Absorption coefficients of virgin PE, PE irradiated to 6x10'°cm™ and
ion track in irradiated PE. The solid line is the result of DL fitting ion track;in il:radiated PE. The solid line is the TC§UIt of DL fitting
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