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The photoassociation of cold atoms is a promising approach for preparing a cold 
molecular assembly at temperature in the range of the microkelvin [1]. The molecules can 
be accumulated in a magnetic quadrupolar trap [3] or in an optical dipolar trap [3]. Cold 
and dense molecular samples can so be obtained. Unfortunately, the molecules are 
prepared in a bunch of ro-vibrational levels. To control the vibration is still a challenge. 
Raman schemes can offer a possibility to prepare molecules in a well defined ro-
vibrational level [4], but the accumulation of molecules is limited by further laser 
excitation of these molecules. 

 The possibilities to manipulate the vibration of the molecules by using 
femtosecond laser or shaped laser will be discussed. A key of the experiment is the use of 
a REMPI (Resonance Enhanced MultiPhoton Ionization) process to characterize the 
populated levels in the sample [5]. 
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