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The present topic arises from extending the plasma physics research [1(a)] onto the interdisciplinary field. An attempt of the authors to interpret the results of their analyses of a wide scope of experimental data, accumulated in Kurchatov Institute for various types of electric discharge (tokamaks, Z-pinch, plasma focus), has lead [1(b)] to necessity of working beyond the frames of conventional high-temperature plasma physics, in-between the areas of various disciplines. This included, in particular, the following: 

(i) physics of dusty plasmas in its novel, complementary version, namely, plasmas with microdusty skeletal (i.e. strongly-coupled, condensed-matter) structures, not only plasmas with isolated Coulomb multiply-charged dust microparticles; 

(ii) physics of nanoobjects, first of all, carbon nanotubes (or similar nanostructures composed of other chemical elements and compounds); 

(iii) physics of electric breakdown in its novel, extended version, namely, with allowing for the probable key role of the microdust; 

(iv) physics of ultra-disperse (nano-)materials and its various applications. 

The present survey presents and projects the concept of microdusty skeletal structures [1(b)] onto the field of applied problems, indicating on the possibility to consider such structures as a new type of (nano-)material (nanomaterial is one whose properties are determined by its constituent blocks of the nanometer range size). We give brief annotation survey of 

· main phenomenology of these structures in high-current electric discharges [1(a-c)]; 

· main hypotheses [1(b)] (about skeletons composed of quantum nanoblocks) suggested for interpreting the above phenomenology; 

· verifications of above hypotheses either in very recent experiments (electron micrography of various types of dust deposit in tokamak T-10 [2], laser shadowgraphy of initial stage of vacuum spark discharge) or in analyzing the available databases from former experiments (high-resolution visible light imaging of plasma at electric breakdown stage of discharge in plasma focus LV-2 and tokamak T-6) [1(d)]; 

· some advanced properties of nanostructures and nanomaterials, which have been assumed in hypotheses [1(b)] about skeletal structures and found only in the last 2-3 years; 

· main directions of further proof-of-concept experiments and related technological problems. 

References 

[1] Kukushkin A.B., Rantsev-Kartinov V.A., 
(a) Laser and Part. Beams, 1998, 16, 445; Rev. Sci. Instrum, 1999, 70, 1387; Ibid., 1392; 1421; 
(b) Fusion Energy 1998, IAEA, Vienna, 1999, IAEA-CSP-1/P, Vol.3, pp.1131-1134 (http://www.iaea.org/programmes/ripc/physics/pdf/ifp_17.pdf); In: Current Trends in Int. Fusion Research (Proc. 3rd Symposium, Washington D.C., 1999), Ed. E. Panarella, NRC Research Press, Ottawa, Canada, 2001, pp.107-135; Proc. 26-th EPS PPCF, Maastricht, Netherlands, 1999, pp. 873-876 (http://epsppd.epfl.ch/Maas/web/pdf/p2087.pdf); 
(c) Proc. 27-th EPS PPCF, Budapest, Hungary, 2000, http://sgi30.rmki.kfki.hu/EPS2000/P2_029.pdf, http://sgi30.rmki.kfki.hu/EPS2000/P2_028.pdf, http://sgi30.rmki.kfki.hu/EPS2000/P2_051.pdf; 
(d) In: Current Trends in Int. Fusion Research (Proc. 4th Symposium, Washington DC, 2001), Eds. C.D. Orth, E. Panarella, and R.F. Post. NRC Research Press, Ottawa, Canada, 2002 (to appear). 

[2] Kolbasov B.N., Kukushkin A.B., Rantsev-Kartinov V.A., Romanov P.V., (a) Phys. Lett. A, 2000, 269, 363; (b) Ibid., 2001, 291, 447. 

Authors

Kukushkin A.B., Russia, Moscow, INF RRC "Kurchatov Institute", kuka@nfi.kiae.ru
Rantsev-Kartinov V.A., Russia, Moscow, INF RRC "Kurchatov Institute", rank@nfi.kiae.ru
