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Gauge Transformation
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Hamiltonian

• Hamiltonian for a particle of electric change  e ( e<0 for the electron ) 
subjected to the electromagnetic field.
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Transversality  Condition
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Fourier Decomposition
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Hamiltonian of Field
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Quantization of Radiation Oscillators
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Photon Number State
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Quantized Radiation Field I
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Quantized Radiation Field II
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Vacuum Fluctuation

∞=Ε⋅Ε=Ε−Ε⋅Ε 000000
2

( )∫Δ ΕΔ=Ε
V

xdV 31  

( )4~00 lc ΔΕ⋅Ε h Casimir effect



Seoul National University NRL  HoloTech

Uncertainty Relation I

( ) ( )[ ] ( )xxxx ′−=′ΒΕ ∂
∂ 3,,, δzyx ictt h

( ) ( )[ ] ( ) ( )( ) 010,,, 222 ≠′−−′=′′ΒΕ ttctt yx x-xfor       xx



Seoul National University NRL  HoloTech

Uncertainty Relation II
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Atom-Photon Interaction I
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Atom-Photon Interaction II
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Time-Dependent Perturbation Theory I
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Time-Dependent Perturbation Theory II
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Time-Dependent Perturbation Theory III
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Fermi’s Golden Rule
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Spontaneous Emission in the Dipole Approximation I
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Spontaneous Emission in the Dipole Approximation II
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Spontaneous Emission in the Dipole Approximation III
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