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Detection of Boson Peak of Glass by Terahertz Time-Domain Spectroscopy
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Abstract: We performed a spectroscopic study by terahertz time-domain spectroscopy and
low-frequency Raman scattering on the universal excitation in the terahertz region, called
boson peak (BP), which is one of unsolved problems in glass physics. It was explained how
the BP appears in the infrared spectrum, taking the results on glassy glucose as an example.
The BP evaluation by infrared spectroscopy on glass forming materials has a possibility to
determine the crystallinity of a substance by terahertz light.
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Fig.1 (a) Real part ¢'(y) and (b) imaginary part ¢" (v) of the complex permittivity of glassy glucose
and (c) its BP plot using a()/v2. (d) The Raman spectrum I (), (e) the imaginary part of
Raman susceptibility y" (), and (f) the BP plot using x" () /v of glassy glucose.
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Fig.2 (a) Dispersion relations of the deuterated glassy glucose. The data depicted are from Ref. [7]. (b)
Vibrational density of states g () and g (v) /v? of hydrogenated glassy glucose. The data depicted
are from Ref. [7]. (c) THzTDS results and (d) Raman scattering results for glassy glucose. (e)
¢"(v) spectrum of polycrystalline D-(+)-glucose.
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