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”Verbum sapienti sat est”



Cuprins

I Dela Mecanica Clasica (particule) la Campuri Clasice (unde)

II Dela Mecanica Cuantica (unde) la Campuri Cuantice (particule)



Partea I

De la Mecanica Clasica (particule) la
Campuri Clasice (unde)



Lagrangian sisteme oscilante

Ecuatia Euler-Lagrange in mecanica:
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Ecuatia Euler-Lagrange
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Solutia, ecuatia de evolutie oscilator armonic:
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Sistem ecuatii Euler-Lagrange prin
coordonatele de mod normal
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Solutiile de mod normal de oscilatie armonica:
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¢ indica pozitia masei oscilante din lang
(longitudinald)
j indicd modul normal de oscilatie (transversala).

Frecventele w; de mod normal de oscilatie ale
lantului
(grade de libertate, cuantificate)
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Ecuatia de propagare a undelor
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Solutia de unde stationare pe domeniul z = 0 < L
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Ecuatia de evolutie a cAmpului scalar
(ecuatia de propagare a undelor)
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Solutia de undd plana in miscare
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Lagrangean de Camp Scalar Real Masiv -
Klein-Gordon (cu i =c = 1)
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Ecuatia de evolutie a campului
Klein-Gordon
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Lagrangean de Camp Schrodinger
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Ecuatia de evolutie a cAmpului

Schrodinger
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Solutia de undd pland in migcare
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Lagrangean de Camp Dirac
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Ecuatia de evolutie a cAmpurilor Dirac
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Solutiile de undi pland Dirac
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Lagrangean de Camp Maxwell
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Ecuatiile de camp Maxwell
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Partea 11

De la Mecanica Cuantica (unde) la
Campuri Cuantice (particule)



Cuantificarea I (particule — unde)
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Asocierea corpuscul - unda:  p = 3 =hk ; E=hv=hw
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Cuantificarea a II-a (unde — particule)
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Cuantificare oscilator armonic - operatori de creare i si anihilare G stiri
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Solutia generala ca superpozitie de unde plane discrete
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Solutia generala ca superpozme de unde plane continui
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Relatii de comutare pt. operatori de camp, la acelasi timp
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Ecuatia Klein-Gordon (h=c=1)
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Solutia generald ca superpozitie de unde plane continui,
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aceasta este o dezvoltare Fourier.

Ecuatia Dirac
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Solutia generald ca superpozitie de unde plane
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Cuantificare campuri Klein-Gordon
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Ecuatiile de evolutie operatori de camp Klein-Gordon ¢ si 7
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Solutiile operator de cﬁmp ¢ si 7 la acelasi timp sunt:
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Relatii comutare operatori de cAmp KG la acelasi timp
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Relatiile de comutare:
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Operatorul densitate de energie
pt. mode & osc. camp KG (cu h):

Ecuatia de camp electromagnetic
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Cuantificare camp electromagnetic
Solutii operator de camp EM A(F t)
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