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Optical self-energy of superconducting Pb in the terahertz region
T. Mori," E. J. Nicol,>* S. Shiizuka,' K. Kuniyasu,® T. Nojima,* N. Toyota,' and J. P. Carbotte*

'Physics Department, Graduate School of Science, Tohoku University, Sendai 980-8578, Japan
’Department of Physics, University of Guelph, Guelph, Ontario, Canada N1G 2W1
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“Institute for Materials Research and Center for Low Temperature Science, Tohoku University, Sendai 980-8577, Japan

*Department of Physics and Astronomy, McMaster University, Hamilton, Ontario, Canada LSS 4M1
(Received 5 March 2008; revised manuscript received 6 May 2008; published 28 May 2008)

New terahertz data on the optical conductivity of Pb are presented, as well as a detailed Eliashberg analysis
with particular emphasis on phonon-assisted processes not included in a BCS approach. Consideration of the
optical self-energy instead of the conductivity itself helps highlight the differences with BCS predictions.
Predicted coherence peaks are observed in the optical scattering rates. Impurities enhance the optical effective
mass at zero frequency by an order of magnitude and induce a large peak at twice the gap in agreement with
theory. This work illustrates the usefulness of the optical self-energy for the analysis of data.
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Boson peak dynamics of glassy glucose studied by integrated terahertz-band spectroscopy

Mikitoshi Kabeya,' Tatsuya Mori,'*" Yasuhiro Fujii,> Akitoshi Koreeda,” Byoung Wan Lee,? Jae-Hyeon Ko,? and Seiji Kojima'
! Division of Materials Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8573, Japan
>Department of Physical Sciences, Ritsumeikan University, 1-1-1 Noji-higashi, Kusatsu, Shiga 525-8577, Japan
3Department of Physics, Hallym University, 1 Hallymdaehakgil, Chuncheon, Gangwondo 24252, Korea
(Received 7 October 2016; revised manuscript received 25 November 2016: published 21 December 2016)

We performed terahertz time-domain spectroscopy, low-frequency Raman scattering, and Brillouin light
scattering on vitreous glucose to investigate the boson peak (BP) dynamics. In the spectra of a(v)/v? [a(v)
is the absorption coefficient], the BP is clearly observed around 1.1 THz. Correspondingly. the complex dielectric
constant spectra show a universal resonancelike behavior only below the BP frequency. As an analytical scheme,
we propose the relative light-vibration coupling coefficient (RCC), which is obtainable from the combination of
the far-infrared and Raman spectra. The RCC reveals that the infrared light-vibration coupling coefficient Cig(v)
of the vitreous glucose behaves linearly on frequency which deviates from Taraskin’s model of Cir(v) = A + Bv?
[S. N. Taraskin et al., Phys. Rev. Lett. 97, 055504 (2006)]. The linearity of Cig(v) might require modification
of the second term of the model. The measured transverse sound velocity shows an apparent discontinuity with
the flattened mode observed in the inelastic neutron scattering study [N. Violini ef al., Phys. Rev. B 85, 134204
1% (THZ) (2012)] and suggests a coupling between the transverse acoustic and flattened modes.
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“Boson peak, elasticity, and glass transition temperature

in polymer glasses: Effects of rigidity of chain bending”
N. Tomoshige, T.M. et al., submitted to Sci. Rep. arXiv:1907.10899

100 R. Milkus et al.,

Macromol. 51, 1559 (2018).
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