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Can a single photon interact with a single atom in such a way that the absorption probability is 
'one'? Surprisingly, the answer is yes independent of whether the transition matrix element is small or 
large. There are of course pre-conditions, concerning e.g. the geometry of the wave fronts, the line 
width of the photon and last not least the polarization. As a general rule of thumb it is helpful to study 
the inverse process of photon emission and to use the symmetry of quantum systems with respect to 
time reversal [1]. The field distribution which couples best to an atom also leads to the smallest focal 
spot in free space [2], with possible implications to other optical systems [3].  
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Coffee and tea will be served 15 min before the seminar. 
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