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Experimental efforts toward detection of magnetic fields originating from single electron spin 
and/or nuclear spin are attracting much attention.  One of the promising approaches is to 
utilize single nitrogen-vacancy (NV) center in diamond as a sensor.  For example, it is 
expected to be possible to detect a magnetic field originating from a nuclear spin of single 
proton placed on a surface of the diamond, given that the NV sensing center is placed within 
the distance of 5 nm.  However, intrinsic surface defects of diamond very often do not allow 
near surface NVs to be in the negatively charged state; the charge state needed to function as a 
sensor.  In order to overcome this difficulty, we have developed a special CVD growth 
method that allows us to place negatively charged NV centers near the surface [1].  This 
presentation reports successful introduction of negatively charged NV centers within 5 nm 
thick diamond epitaxial film and detection of a small number of proton nuclear spins [2] and 
electron spins [3] situating at the diamond surface.  
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