Picosecond soft X-ray science and the variable pulse length storage ring BESSY-VSR
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With the ongoing upgrade of BESSY II into the variable pulse length storage ringe BESSY VSR [1,2], interlaced short and long X-ray pulses at MHz repetition rates become an experimental reality. Science on structure-function relationships and the governing principles gain new impetus. In particular what limits rate and selectivity in molecular dynamics and kinetics, how to boost the efficiency of phase transitions and transient phases for switching and what advances light harvesting, charge separtion and energy storage. To translate these scientific endevours into experimental capabilities, unique experimental infrastructures for NEXAFS [3,5], RIXS[6,7,8], PES [4,5], have been and are being implemented. Recent scientific findings are discussed and brought into this perspective. 
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