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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5% Name of sample(s) and chemical formula, or compositions including physical form.

Liquid metnanol-d4 (CD;0D)
Liquid methanol-d (CH;0D)

2. EBRAERVER (EBENSEWVDEAST-HE . TOEAZEBRLTZE,)

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Liquid methanol was sealed into a rectangle cell made of aluminum. Inner dimensions of the cell were 30 x
30 x 9.5 mm’. Indium wire was used for seal. The cell was stored in the vacuum chamber of the HRC
spectrometer. The measurement was performed at room temperature. Phononic excitations in a liquid methanol
were measured with E; = 102 meV and 4E= 2.0 meV. The background-subtracted spectra showed excitation
peaks and a resolution-limited elastic peak. The excitation peaks were fitted with a damped harmonic oscillator

(DHO) function convoluted with the resolution width multiplied by a temperature factor.
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where 4y and 7 are the intensity and width of a central peak, respectively. 4(Q) and /(Q) are the intensity and
width (damping factor) of the inelastic peaks, respectively, at positions £Q(Q) of an DHO peak due to inelastic

scattering.




2. REEAERUSKER (DDEF) Experimental method and results (continued)

Fig. 1 shows a typical spectrum of methanol-d4 at room temperature. Solid line indicates the fitting result by
the DHO model. The high frequency sound velocity of liquid methanol-d4 is obtained from the dispersion
relation between the inelastic excitation peak Q(Q) and the momentum transfer Q. Since the adiabatic sound
velocity of liquid methanol is 1094 ms™, the positive dispersion of liquid methanol-d4 is about 50 %. This is
similar value obtained from inelastic X-ray scattering of protonated methanol [1].

Elastic peak of methanol-d was higher than that of methanol-d4 due to the incoherent scattering of hydrogen
atoms of methanol. Since DHO peaks were relatively small, the fitting process was difficult. The inelastic
excitation peak Q(Q) was ~2.4 meV, independent of Q. To assign this mode, MD simulation of liquid methanol

will be performed.

[1] K. Yoshida, N. Yamamoto, S. Hosokawa, A.Q.R. Baron, T. Yamaguchi, Chem. Phys. Lett. 440 (2007)
210-214.

0.05 .

Intensity
e
S o
S K
T T T

e

=

2
—

=
(=]
—_

E/ meV

Fig.1. The neutron Brillouin spectrum of liquid methanol-d4, S(Q, E) at O = 0.375 A" at room temperature. The
solid line indicates the fitting result by the DHO model
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Fig.2. Dispersion relation between the inelastic excitation peak £(Q) and the momentum transfer Q for liquid
methanol-d4 at room temperature. The dashed line show the least-square fit in a low Q-region. The
high-frequency sound velocity was obtained from the slope of the fit. The solid line shows the adiabatic sound

velocity of liquid methanol.




