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Dynamic criticality of a 3d- and 2d-Ising system
made of 3-picolin/D2O and antagonistic salt
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After the static criticality of 3-picolin/D2O and 3-picolin/D2O/sodium tetraphenylborate having been identi-
fied to be of the 3d-Ising and 2d-Ising type, respectively, we investigated the dynamic criticality of the two
systems using dynamic light scattering and neutron spin-echo spectroscopy. The first method yields the
hydrodynamic diffusivity, while the second method observes the dynamics of the critical fluctuations. The ex-
perimental data could be interpreted in terms of the crossover function of Kawasaki with slight modifications
[1], yielding a dynamic critical exponent z of 0.06 for the first system and z ≈ 0 for the second system. The
result for the first system agrees with the measured critical exponent of the viscosity x = 0.04 and z = x/ν
(ν = 0.63). The result z ≈ 0 for the second system appears consistent with the critical exponent of the heat
capacity in two dimensions [2] being zero. The observation of rather undisturbed classical random walk diffu-
sion in the 2d-Ising system contradicts the Pomeau divergence [3] that would predict a completely different
diffusion behavior at larger times [4]. We believe that the wave fronts of the charge density waves of the
antagonistic salt, that take place at very large wavelengths, confine the spatial extent of the 3-picolin/D2O
composition fluctuations. However, this is not a very strict confinement and so the system can enter the
third dimension at a typical breakout time that we would connect to the charge density waves of the system
(observed by DLS). We present this paper as a combination of SAXS, SANS, DLS, NSE and viscosity measure-
ments. To our knowledge this is the first time that dynamic criticality in a 2d-Ising system has been observed
experimentally.
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