Preface

Since1983I have beendelivering lecturesat BudapesUniversity thatare
mainlyattendedby chamistry studenswhohavealreadystudiedquanumchem-
istry in theamountrequiredby the (undegraduatehemistrycurriculumof the
University andwish to acquiredeepetinsightin thefield, possiblyin prepara-
tion of amasters or Ph.D.thesisin theoreticathemistry In suchasituation,|
have the freedomto discussjn detail,a limited numberof topicswhich | feel
areimportantfor onereasonor another The exact coveragemay vary from
yearto year but | usuallyconcentraten the generalprinciplesandtheorems
andotherbasictheoreticalresultswhich | foreseewill retaintheirimportance
despitethe rapiddevelopmentof quantumchemistry

I commonlyorganizemy lecturesby treatingthe subjectfrom the begin-
ning, withoutreferringexplicitly to any actualpreviousknowledgein quantum
chemistry—onlysomefamiliarity with its goals,approacheand,to alessemex-
tent,techniquess supposedl concentratentheformulaeandtheirderivation,
assuminghe audienceessentiallyunderstandshe reasondor derving these
results.

This bookis basicallyderived from the materialof my lectures. The spe-
cial feature distinguishingit from mostothertextbooks,is thatall resultsare
explicitly provedor derived,andthedervationsarepresented@ompletely step
by step. Trueunderstandingf atheoreticakesultcanbeachiered only if one
hasgonethroughits derivation.

Accordingly this book may be considered textbook “from the beginning
but not for beginners."This meansthat to fully understandhe book, only
a familiarity with the simplestnotionsof quantummechanicsare required.
Thesenotionsarethe conceptsf wave functions,operatorsandtheir matrix
elementsthe time-dependenandtime-independenBchibdingerequation,as
well as somebasicknowledge of calculus,linear and matrix algebra. Any
materialwhich | supposehat may be absentrom a chemists curriculumis
includedeitherin thetext orin anappendix.Therefore anybodyto whomthe
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book appeargo be of interestbaseduponits title shouldhave the necessary
knowledgeto readit. Thebook,however, is notintendedasafirstintroduction
to quantumchemistry(except, possibly for a professionalphysicist); much
emphasiss putontheformulaeandtheir derivationandlittle ontheir practical
utilization. (For thesepracticalaspectd canrecommendstudyingVeszpémi
andFeter’s Quantum Chemistry, Kluwer Academic/PlenunPublishers 999.)
Thus, despitethe limited amountof knowledgeassumedthe book doesnot
represenvery easyreading: it requiresthe ability to follow the (sometimes-
not-so-shortderivationsandproofs. | think thetitle of the bookreflectsthese
aspects—relate simplicity andtheemphasigput on formalism.

The book containsmary resultssupposedo be familiar to professionals
working in thefield, but notincludedin introductorytextbooks. At the same
time, it mayberatherdifficult to find sourcesontainingdetailedderivationsor
proofsof thesé‘commonplaces,éspeciallysuchderivationswhichdonotusea
morerefinedformalism,e.g.,secondjuantization No secondjuantizationno
densitymatrices no diagramsandpracticallyno grouptheoryareusedin this
book,soit is alsosuitedwell to the needsf thosewho have their background
in chemistryratherthanin theoreticalphysics.

Whereaghe bookis mainly intendedfor future professionalg¢studentsand
youngspecialists)n theoreticathemistryandrelatedfields(spectroscop ma-
terialresearchmoleculamphysicsetc.) | hopemy fellow quantunchemistsand
molecularphysicistswill alsofind the book a usefulsourceof simple proofs
andderwvationswhenthey prepareheirlectures.

The materialin the bookis presenteagssimply aspossible. The treatment
remainsat the so-called‘physicallevel of rigor". | did not follow the corven-
tional presentatiornif | could developabetterone. In particular | treatall the
variationalproblemsbasedon the sameequvalentreformulationof the varia-
tion principle Eq.(2.13) which leads,for instancefo a very simplederivation
of the Hartree-lock equationsvia the Brillouin theorem. (However, in some
caseghealternatve derivationsby usingthe Lagrangiarmultiplier technique
arealsoshawvn for completeness.)

Thebookis self-containe@ndfor themostpartavoidsquestion®f priority.
Thereforeit doesnot containextensve literature suneys, only shortbiblio-
graphicalnotesquotingsomebasicreferencegndgiving creditto the sources
wherel have learnedsomenon-standardnaterial.

Last,but notleast,| shouldexpresamy gratitudeto my colleagueDr. Andrea
Hamzawho hasreadthe entiremanuscripgndmadesubstantiatontritutions
to its improvement,| also thank ProfessorPeter R. Surjan, ProfessoiDalia
Satlovskiene,Dr. Imre PapaiandDr. Gabor Schubertfor their usefulcom-
mentson somepartsof the manuscript.The preparatiorof themanuscriphas
beendone,for the mostpart, by ZsuzsaKertesz. | amindebtedto herfor her
meticulouswork in placingthe bulky formulaeinto LaTeX.



