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Apstrakt

Metod Grinovih funkcija je jedan od veoma moćnih i pouzdanih kvantno-statističkih metoda teorijskih istraživanja u fizici čvrstog stanja, jer njega čini potpuno zatvoreni formalizam, u kom okviru se može u potpunosti rešiti problem sistema čestica i kvazičestica, odnosno izračunati energije i vek trajanja elementarnih pobuđenja, kao i statističke srednje vrednosti odgovarajućih fizičkih veličina. Grinove funkcije zavise i od prostornih i od vremenskih varijabli, te se ovaj metod može uspešno primeniti i na proučavanje veoma specifičnih osobina nanoskopskih struktura. U ovom radu smo prezentovali opšti postupak definisanja Grinovih funkcija i način njihove upotrebe radi izračunavanja mikroskopskih i makroskopskih osobina posmatranog fizičkog sistema. U drugom delu, ovaj postupak je ilustovan na određivanju termodinamike feromagnetika, te na analizu optičkih svojstava molekulskih kristala.
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Abstract

The method of Green's functions is one of the most powerful and reliable quantum-statistical methods of theoretical research in solid state physics, because it consists of a completely closed formalism, in which the problem of particle and quasiparticle systems can be completely solved elementary excitations, as well as statistical mean values ​​of corresponding physical quantities. Green's functions depend on both spatial and temporal variables, and this method can be successfully applied to the study of very specific properties of nanoscopic structures. In this paper, we present the general procedure for defining Green’s functions and the manner of their use in order to calculate the microscopic and macroscopic properties of the observed physical system. In the second part, this procedure is illustrated on the determination of the thermodynamics of ferromagnetic, and on the analysis of the optical properties of molecular crystals.
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