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      One of the main advantages of electrostatic ion beam traps (EIBT) [1,2], in which keV-

ions are kept oscillating for seconds between two electrostatic mirrors, is the large field-free 

region in the center of the trap. The high energy and the directional focusing of heavy 

fragments from reactions processes induced to the stored ions allow the detection of these 

products with high efficiency. The field free region facilitates the incorporation of targets [3] 

and additional detectors [4] into the trap. Recently, a velocity-map imaging (VMI) photo-

electron detector has been integrated into a cryogenically cooled EIBT by Johnson et al. [5] to 

investigating photo-dissociation dynamics of molecules by electron-fragment coincidence.   

       We are presently designing a VMI system to be incorporated into our bent EIBT setup 

[4]. Photo-electrons induced by a short laser pulse will be extracted by a small electrostatic 

field perpendicular to the ion beam, and accelerated towards a position sensitive detector. To 

correct for the deflection of the ion beam by the extraction field the repeller of the standard 

VMI design is split into a repeller and a corrector which are oppositely biased. In addition, 

however, our design also contains an Einzel lens which which allows to alternate the 

magnification while maintaining the focus of the VMI electrons.  SIMION [6] program was 

used to optimize the design and to investigate its properties. The design and simulation results 

of the VMI system are presented. 
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