Collective properties of unconventional superconductors
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        Study of collective excitations in the USC had carried an exotic character up to recent times due to a couple of  reasons. While there was some evidence of a nontrivial type of pairing in some superconductors (HFSC (heavy-fermion SC), HTSC (high-temperature SC) etc.) there was no superconductor in which unconventional pairing had been established exactly. Secondly, an evidence of existence of the collective excitations in superconductors didn’t seem to appear.

         The situation has changed drastically within the last few years directing study of the collective excitations in the USC into the real plane. In light of recent experiments this topic appears to become a very important one. First of all, a few years ago an amplitude mode (with frequency of order 2$\Delta$) was observed in films of ordinary superconductors. Secondly, the type of pairing is now well-established for a number of superconductors ( s-pairing in ordinary superconductors and electron-type HTSC; p-pairing in Sr$_{2}$ RuO$_{4}$  (HTSC), UPt$_{3}$ (HFSC) and d-pairing in hole-type HTSC, organic superconductors, some HFSC (UPd$_{2}$ Al$_{3}$, CePd$_{2}$ Si$_{2}$, CeIn$_{3}$, CeNi$_{2}$ Ge$_{2}$  etc.).

 2D and 3D models of p- and d- wave  superconductors (SC) (and their mixtures) have been constructed with use of the path integration technique (PIT). We calculated the collective excitations in different USC. Results obtained could be used for an interpretation of  sound and  microwave absorption data as well as for an identification of the actual type of pairing and the order parameter in USC.
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