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Analogous to the interaction of charged particles with electric fields in a linear accelerator, the interaction of neutral polar molecules with
electric field gradients can be used in a Stark decelerator to accelerate, decelerate, or guide a molecular beam. Using arrays of electric
field electrodes that are switched to high voltage at appropriate times, bunches of state-selected molecules with a computer-controlled
velocity and with a low longitudinal temperature can be produced.a When combined with an electrostatic trap, the Stark deceleration
technique offers the possibility to confine rovibronic ground-state molecules for times up to seconds.b

Here we demonstrate feedback control optimization for the Stark deceleration and trapping of neutral polar molecules using evolutionary
strategies. In a Stark decelerator beamline pulsed electric fields are used to decelerate a beam of OH radicals and subsequently store
them in an electrostatic trap. The efficiency of the deceleration and trapping process is determined by the exact timings of the applied
electric field pulses. After automated optimization of these timings an increase of 40 % of the number of trapped OH radicals is obtained.
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