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Abstract:
A fully three dimensional neutron diffraction study has been carried out on CSH2PO4 in the pressure
induced antiferroelectric phase. At 100.0 K and a hydrostatic pressure of 3.6 kbar the structural
parameters are a = 1 5.625( 9), b = 6.254(2) , c = 4.886( 1) å, γ' = 108.08(3)° and Z = 4. Atomic
positions and thermal parameters were determined using full-matrix least-squares methods which yield
final agreements of Rw(F2) = 0.07 93 for space group P21 and Rw(Fz) = 0.082 9 in space group P2 1
/a. Hydrogens bonding in b-chains, which are disordered in the paraelectric phase, show
antiferroelectric. ordering such that ferroelectrically ordered b-axis chains are arranged in ferroelectric
b-c planes with neighboring planes in the a direction ordered in the opposite sense. This ordering leads
to a doubling of the. structure along the a axis.

A high-pressure low-temperature nuclear magnetic resonance apparatus was constructed to investigate
the dynamics of the phase transitions in CSH2PO4. This apparatus was used to measure the 133Cs
spin-lattice relaxation time in the paraelectric phase at pressures of 0.001, 1.5, 3.0, 3.3 and 3.6 kbar.
Relaxation data were interpreted in terms of a pseudo-Ising model yielding a correlation time for
cesium motions of 1.OX10-12 seconds. Interaction strengths and pressure dependences along each
principal axis were found to be Jb/k = 266.0 K - 12.0 K/kbar * P, Jc/k = 2.1 K - 0.13 K/kbar * P and
Ja/k =. 0.3 K - 0.09 K/kbar * P.

Based on the resonance results a second antiferroelectric phase is predicted at pressures above 16.2
kbar and temperatures below 38 K. For this phase each ordered b-axis H-bond chain would have four
nearest neighbor chains ordered in the opposite sense. 
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