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Progress

We strive to cool and trap metastable, krypton atoms while utilizing velocity mapped ion imaging (VMII) to detect the atoms. As a 
first step, we are investigating the influence of our cooling laser (811 nm) on the krypton velocity distribution. To do this, three 

lasers are used to prepare and ionize our krypton sample; the ions are subsequently detected by the velocity mapped ion imaging. 

Abstract

Creating Metastable States of Krypton
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Future Endeavors
The next step is to cool and trap the atoms using a combination of optical and magnetic fields.  This spatial configuration of the 

fields is referred to as a Magneto-Optical Trap (MOT). Using the MOT, we anticipate cooling the atoms to micro-Kelvin 
temperatures. 

Experimental Process 

• Lowest two energy levels 
or krypton require ~100 
nm photons which is not 
experimentally feasible

• To circumvent this 
complication we utilize a 
2-photon transition
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Characterizing the width of the cycling transition of metastable krypton
• Data was collected using a photomultiplier tube while scanning the frequency 

of the 811 nm laser light

The influence of the 811 nm laser  on the velocity distribution using VMII
• Images of thermal krypton were taken using a CCD at different frequencies of the 811 

nm laser

Together the fields create a system where the atoms preferentially absorb photons where the net momentum change is always oriented towards the  center of the trap.
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