






 

 

 
produce the longitudinally slow beam required for the focusing system, the detuning must be 
brought closer to the resonant frequency. To obtain a longitudinal velocity group centred 
about 40ms-1, a slowing laser beam possessing 50MHz red detuning, or ~ -6Γ, must be 
applied. 
The transverse position profile of the beam was determined using a thin wire scanned across 
the beam before the hexapole lens (98cm from the source).  The result of this scan is shown in 
Fig. 3b.  It is observed that the FWHM of this distribution with the 2D collimator operating is 
substantially reduced. It is calculated that the beam density is increased approximately four-
fold.  By comparing this scan to another thin-wire scan taken immediately after the collimator 
(30cm from the source), we find the atomic beam divergence to be approximately 5mrad.  
The magnetic field profile for a single hexapole lens element was obtained and shown in 
Fig.4a.  

This shows good agreement with the theoretically required field and so the field gradient 
obtained from this graph was entered into the beam-modelling program.  Figure 4b shows the 
atomic trajectories through this system.  A focal length of 3cm is determined for these 
elements. 
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Figure 3. a) Longitudinal time-of flight results.  b) Transverse spatial profiles for a collimated and un-collimated 
atomic beam at a distance of 98cm from the source. 

Figure 4 a) Graph of the magnetic field strength as a function of radial position in our hexapole lens (data
points), compared to theoretical field profile (line).  b) Monte-Carlo simulation of atom trajectories through the
atom optical elements. 

a) b) 



 


