Quantized Light — Matter Interactions

More Cavity QED — Dressed States
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“Bare” states (g =0, eigenstates of Hy)

Quantized Light — Matter Interactions
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Quantized Light — Matter Interactions
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The Jaynes-Cummings Ladder
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Vacuum Rabi splitting

Consider the following experiments

Cavity + Atom, A =0,
one collective exciation
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Jaynes Cummings Ladder
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Wigner-Weisskopf Theory of Spontaneous Decay

Today: Decay of atomic excited state
due to interaction with the
quantum electromagnetic field

Setup

Hamiltonian: (Schrodinger Picture)
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Wigner-Weisskopf Theory of Spontaneous Decay

Expand
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Wigner-Weisskopf Theory of Spontaneous Decay
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Wigner-Weisskopf Theory of Spontaneous Decay

Thus, in the Continuum Limit
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Wigner-Weisskopf Theory of Spontaneous Decay

Thus, in the Continuum Limit
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Wigner-Weisskopf Theory of Spontaneous Decay

Thus, in the Continuum Limit
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We define the “polarization average”

Convert sum to integral over modes:

lg(uoﬁ,ll: E Sd[m |%m]2.-
S - (43T DCEY = [ Rl ()l D x
B

381003 —»
2 &\Z! Tu
. f ks oo, 2 DR = ik ooy Dlow) alie V)S

- HliWg A
where ﬁz'-‘:@z/& is a unit vector along z and 2&8 v
o /%% i ! Putting it together:
& ., tJ ()
C % D[O\)g)'-'-'(_:{;jg"c_? . g 'E.(w o) (- 4
. T (o 0té) = =2 19, ge wentte, o ok
R BA o
/ 'By
W, mode density in shell of = O/D t H(wortog) (- ')
Pl %, =-~de latwp! -l )(olé'e' R e,
ks Wey, - % - space of radius Way, 6 SR # X 20t)




Wigner-Weisskopf Theory of Spontaneous Decay

Thus, in the Continuum Limit Dr. Wigner & Dr. Weisskopf:
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