POSSIBLE EXPANSION OF THE Term "PHASE"
P.P.Fedorov
Prokhorov General Physics Institute, Russian Academy of Sciences, Россия, 
119991 Moscow, Vavilov Str., 38, ppf@lst.gpi.ru
The classical definition that defines a phase as a collection of homogeneous parts of the system, these parts being identical in their thermodynamic properties, faces a problem in interpretation. This definition, as itg is abstracted from the atomic structure of the matter, initially contains some idealization. Moreover, advances in investigative tools (electron microscopy, electron diffraction, NMR spectroscopy)  convincingly demonstrated that some objects, looking homogeneous, for example, for optical microscopy and X-ray diffraction, at high resolution are heterogeneous.
Attention to such objects with nano- and microheterogeneities was enhanced by the development of nanotechnology  . Structurally, these objects are either ordered or disordered. The former are exemplified by protein crystals, which are built of regularly packed large protein molecules in a solvent, this solvent being required for the retention of structure stability; and periodic colloidal structures, also referred to as photonic crystals, nanocrystals, single-crystal colloidal systems (e.g., opals). Another type of order (long-range order with the short-range order being spoiled on account of coherent integration of defect clusters into the matrix) is featured by antiglasses; antiglasses are heterovalent solid solutions including fluoride crystals like M1-xRxF2+x. Disordered nanomaterials are exemplified by reversed microemulsions and disordered opals (chalcedonies).
Once fields for protein crystals have been recognized and existence regions for inverted micelles have been demarcated, along with ordinary solutions, in isothermal sections of phase diagrams, and the like, we can refer to such objects as phases in terms of thermodynamics. For such objects, statistical thermodynamic methods are suitable for calculating thermodynamic functions.
Several dimensional levels of homogeneity and, accordingly, several levels of single-phase state can apparently be introduced. It is advisable to return, on a new level, to the long-standing problem of ordered eutectic structures.
