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Improving the spatial resolution in time resolved experiments is of utmost 
importance for many applications of ultrafast laser spectroscopy. The high 
sensitivity and lateral resolution of the time-resolved photoemission electron 
microscopy technique (TR-PEEM) is used to verify simultaneous spatial and 
temporal control of nanooptical fields. I will demonstrate that adaptive shaping of 
the amplitude, phase and polarization of ultrashort laser pulses allows to switch 
between two different excitation patterns within a time scale that can be  
controlled almost freely and is limited only by the spectral bandwidth of the used 
coherent light source. This confirms that the polarization-shaped incident laser 
pulse can indeed be an effective tool for nanoscale localization of ultrashort 
optical excitation. In addition, I will discuss the future potential of such coherent 
control experiment in magnetism such as all optical switching on a nanoscale.
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