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Lawsonite: CaAl[Si,0.](OH)..H,O Aims:
T . orthorhombic, Cmcm space group — centrosymmetric * Studying lattice vibrations with respect to the two phase
N | | - - transitions
T..= 273K Structural phase transition; order-disorder, antiferrodistortive, Brillouin * Determining the role of static and dynamic orientations

zone folding, I.e., unit cell multiplication :
of water molecules in the symmetry changes

orthorhombic, Pmcn = Pnma space group — centrosymmetric. Rotation

of water molecules and OH groups within the (100) plane; anomalous Expectations—two soft modes:

Increase In lattice parameter a upon cooling _ _ _ _
» Raman-active soft mode observable below T_, at the antiferrodistortive

transition

Tee=124 K Improper ferroelectric phase transition, 2nd-order, “co-elastic” > Ferroelectric soft mode observable_below T., in both IR and Raman

spectra (A, symmetry) and above T_, in IR spectra only (B,, symmetry)

orthorhombic, space group P2,cn = Pnaz,

o Note: Partial order-disorder character of the transitions may lead to increased
Spontaneous polarization: Ps || a, up to 3 pC/cm? @40 K damping and difficulties in observing the soft mode.

Experimental techniques:

*  Micro-Raman spectrometer Renishaw RM 1000, (10 Infrared and THz spectroscopies Raman spectroscopy
— 4000 cm, 20-300 K)
* Fourier-transform infrared spectrometer Experimental data: Phonon modes:
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> Polarized Infrared and Raman spectra of lawsonite were taken in its all three crystal phases and compared with the factor § a0l AR
group analysis of lattice vibrations. Room-temperature data are in agreement with earlier studies [1]. S o0}
- Antiferrodistortive phase transition at 7_, Is accompanied by H,O rotation and proton ordering [2], as manifested in Raman 100 1)
scattering by quasi-elastic scattering (overdamped low-frequency mode) which disappears far below T7_. No phonon soft TR a’nR énhm[ﬁi] 120 140 160
mode connected with this transition can be identified in Raman spectra below T_, (order-disorder transition). Doubling of unit
cell (Brillouin zone folding) below T_, causes activation of new modes in both IR and Raman spectra.
- Both phase transitions at T_,,T., are connected with a loss of inversion centre — activation of new modes in IR and Raman References
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