
XI. Resonant absorption and a.c. Stark shift
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Equations to be used: 





These expressions 
are easily derived 
from the sum of 
products of four CG 
symbols, that 
follows from the 
definition of the 6j-
symbol. Multiply 

both sides by 
and take a sum over 
γ and φ.



The resonant excitation

Assumption: only one 
polarization 
component is present!

Adiabatic elimination of the excited state



Energy shift and width of the ground 
state irradiated by resonant light





Stark shift



Recall also

and analogous relations for  







A general case
Polarizabilities (u the e.m.field polarization unit vector):
• Scalar     (k=0)            const

• Vector     (k=1)

• Tensor     (k=2)

See, e.g., Fam Le Kien, 
Scheeweiß & Rauschenbeutel, 
PRA 88, 033840 (2013)

Prefactors?





If the absolute value of the detuning is even much larger than the fine splitting of the 
excited state (|Δ| >> 2π · 10 THz), then 

This means that Lg, Lg, k must satisfy the triangle rule. For alkali atoms (Lg = 0) in this 
regime the Stark shift is characterized by scalar polarizability (k = 0) only. 

In particular, the d.c. Stark shift (in a static electric field, ω = 0) is always scalar (k = 0). 

However, the static polarizability, unlike the near-resonant case, is determined by the size 
of the atom.


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

