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[Abstract] Ice I is the most stable phase under the ambient atmosphere. For thorough
understanding of molecular structure and dynamics of single-crystalline ice I, Raman
spectroscopy can provide fundamental information. Polarized Raman spectra of hexagonal
single-crystalline ice I, were reported by Scherer and Snyder [1], but they measured the
spectra without locating the a and b axes that are perpendicular to the ¢ axis. Last year, we
prepared single crystals of ice with face orientations fully specified and measured the Raman
spectra in the OH stretch region with all the polarization-face combinations [2]. Here we
report polarized Raman spectroscopy of isotopically diluted single-crystalline ice Iy to
disentangle broad spectral features in the OH stretch region. We will further discuss the
temperature dependence of polarized Raman spectra of isotopically pure and diluted
single-crystalline ice Ip.
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[EBRHE]  BfESEOK 1 13 Griggs-Coles 15 [3] AW THEUWEL 72, H/D &34 % Ril
D H,0 JREE % 100%, 67%, 20% & L 7= 3 FE O RAARRI figeds L OIR L 7oK Z
ENHE L7z, Fig. 1a lZR 3 K 91K TSN T dbRIZIR L, basal [lX ¢ fifl, primary prism
M3 b i, secondary prism il a WIZE AT 5. 1§ O BAE AKX Shultz & D ik
[4] (> TREEDOm ATV L7z, =y F Y MNE [5] Ik o T2 EH TR
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[ - BE] H0 IBEZ 100%, 67%, 20% & L 7= HifEdhoK I, @ 245 K (2815 OH
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H0 IREN TR HIZ2o0T, Bl v 7 ) o 7R S 41, OH MiffEfEikd N R
E— 7 ENEREANZ T B L, RS oo T Z ERbnD. £, H0 K
D 3150 cm™ f7 U DS FMEFEREN RS S DRV N ROFREEA, JefTarge [1] &
X720, cc L aa E TR BHZE, Fl2aa & bb, ca k be DHEITIELL DT &
WEEEWRE L2y [2], [RREAEAIR LA SOKDEGETEH, 6 iy OmE O BIf%R
FFRETH D2 EN DD -T2, BETIHRERFEICOWTHERT D.

(a) (b)
c-axis
basal

primary prism .
secondary prism

b-axis

_| He-Ne laser 633 nm ‘
CCD Camera

HC—__—
Cryostat %}[ Polychromator
a-axis Sample
|

L G D P L

Fig. 1. (a) Crystal structure of hexagonal ice I;. (b) Schematic of the optical system. H: half wave plate, I: iris, G:

Glan-Thompson prism, D: depolarization plate, N: notch filter.
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Fig. 2. Polarized Raman spectra of single-crystalline ice I, with H,O concentration of 100%, 67%, 20% at 245 K.
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