
 

 

 

Lecture notes prepared by Piotr Piecuch for the mini-course on the single-

reference many-body perturbation theory offered in the College of Chemistry 

and Molecular Engineering of Peking University on November 12-14, 2019. 

PART II: The single-reference many-body perturbation theory (MBPT) and its 

diagrammatic representation, including the discussion of the underlying 

Rayleigh-Schrödinger perturbation theory, wave, reaction, and reduced 

resolvent operators, eigenfunction and eigenvalue expansions, renormalization 

terms and bracketing technique, rules for MBPT diagrams, MBPT diagrams 

in low orders (second-, third-, and fourth-order energy corrections; first- and 

second-order wave function contributions), linked, unlinked, connected, and 

disconnected diagrams, diagram cancellations in fourth-order energy and 

third-order wave function corrections, and linked and connected cluster 

theorems and their implications. 























































































































































 

 

 

 

 

The remaining pages are taken directly from the lecture notes for CEM 993 

class on “Algebraic and Diagrammatic Methods for Many-Fermion Systems,” 

taught by Piotr Piecuch at Michigan State University. The page numbers are 

consecutive, but they do not continue from the last page number in the 

preceding lecture notes prepared for the mini-course on the single-reference 

many-body perturbation theory offered in the College of Chemistry and 

Molecular Engineering of Peking University on November 12-14, 2019. 
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