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Abstract

Mean �eld solutions and the ordering behaviors in the liquid regime in

�elds strictly parallel to the layers are studied in terms of the Lawrence-

Doniach model and within the lowest Landau-level. It is found that, in

b � 2�Bd2
p
�=�0 < 1:2, where B is the 
ux density, d the layer spacing,

and � the mass ratio, the mean �eld solution is the 
oating solid familiar

in the anisotropic GL model, except in very narrow �eld-windows where the

commensurability e�ect changes the positional structure of vortices, while the

mean �eld solution in b > 1:5 is the triangular solid stabilized by the layering

in which all interlayer spacings include vortices. In 1:2 < b < 1:5, however, a

waving structure with a local triangular solid similar to that observed by Hu

and Tachiki seems to become stable, although the energy di�erence from the

regular triangular solid is quite small. Further, we investigated perturbatively

within the same model the positional and phase orderings on cooling in the

liquid regime. It is emphasized that, in any model with no magnetic screen-

ing, the positional ordering tends to occur �rst not across but along the layers

because of the intrinsic anisotropy of phase ordering. This tendency becomes

more remarkable with increasing b and is opposite to the scenario favoring a

vortex smectic phase in which the full magnetic screening was assumed. It is

argued based on the details of positional ordering that the freezing transition

should be, strictly speaking, of �rst order.


