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Gauge Transformation
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Hamiltonian

e Hamiltonian for a particle of electric change e ( e<O for the electron)
subjected to the electromagnetic field.
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p: canonical momentum

dx eA
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kinematical (or mechanical) momentum
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Condition

V-A=0
A=A +A, V-A =0
VxA“ =0

A | : Transverse component of A
A, - Longitudinal component of A
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Fourler DecomEosition |
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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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§uantized Radiation Field | |
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§uantized Radiation Field || |

A(X,t) _ %ZK:ZC\/E[&M): (0) el@girio 0 (@) g-ikexio ]
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Vacuum Fluctuation |

(0[E -E[0) |(0[EI0) = (0[E-E[0) = =
E=(yAV)| Ed’x

(O[E-E|0) ~ Ac/(Al)* Casimir effect
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Uncertaintz Relation | |

::ichgﬁ?’(x—x’)

E, (x.t)B,(X,t)

E, (xt)B,(x,t)=0 for (x-x) -{/c?Jt-t'f =0
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Uncertaintz Relation || |
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Atom-Photon Interaction | |

H. . = Z[_L(p, AR AGG L S Al A, ,t)]
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 Photon Absorption
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Atom-Photon Interaction || |

n h .
K, g(a)elkx—la)t
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Time-Dependent Perturbation Theory | |
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Time-Dependent Perturbation Theory || |
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Time-Dependent Perturbation Theory || |

absorption

emission
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Fermi’s Golden Rule |

VIK[* dKjdQ Ve’ dO
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Fermi’s Golden Rule

E —E +ho=0
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Spontaneous Emission in the Dipole Approximation | |
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Spontaneous Emission in the Dipole Approximation I

p? x|=—2inp
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Spontaneous Emission In the Dipole Approximation 111
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