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Many applications that utilize Ramsey or spin-echo spectroscopy techniques for interferometric 
measurements using atoms probe the so-called ̀ clock’ transition, which is insensitive to magnetic 
fields to first order. In environments with perfectly static and uniform magnetic fields, the magnetic 
Raman transitions will behave in precisely the same way as the clock transition, apart from a 
dependence of the resonance frequency on the value of the field. However, current experiments 
that we are working on require the presence of a magnetic field gradient (Fig 1(a)). We show that 
this gradient can cause dephasing in Ramsey and spin-echo interference in two ways. Firstly, 
due to the spatial extent of the cold atom cloud in the presence of the magnetic gradient, many 
atoms do not receive a perfect π/2 pulse, leading to a loss of contrast. We show that peak Raman 
amplitude can be restored (but not to 100%) by proper frequency chirping of the Raman fields 
(Fig 1(b)). Secondly, the atoms across the cloud precess at different rates, leading to a dephasing, 
which can be interpreted as non-closure of the interferometer. This dephasing is not reversible 
by standard spin echo techniques. We demonstrate that a four-pulse sequence will properly close 
the interferometer. Finally, we update the status of our experiments to measure a T3 contribution 
to the phase of the interferometer [1]. 
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Figure 1(a): Plot of the magnetic field as a function 
of position in the chamber.  

Figure 1(b):  Plot of the Raman spectrum with (red 
curve on top) and without (blue curve on bottom) a 
frequency chirp.  


