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Abstract: 
Spin-Polarized Scanning Tunneling Microscopy (SP-STM) provides new insight into spin 

structures at a length scale and a sensitivity level which are inaccessible by other magnetic-sensitive 
measurement techniques [1]. The combination of atomic resolution in direct space, single spin sensitivity, 
and high energy resolution nowadays offers unique possibilities for probing spin-dependent states and 
interactions in natural or artificially created nanostructures. Moreover, spin-state manipulation based on 
spin-current induced switching and spin-state read-out by SP-STM methods offers another novel exciting 
research direction [2,3]. Ultimately, a new type of magnetic recording technology might be developed 
based on spin-state writing and read-out rather than using magnetic stray fields. While the detection of 
magnetic stray fields becomes more and more difficult as the magnetic bit size is further reduced, the 
concept of spin manipulation and spin-state determination has already been demonstrated down to the 
atomic level using SP-STM based techniques.   

Besides spin-resolved studies of nanometer-scale structures, the magnetism of individual atoms 
on surfaces has become a focus of research in recent years. The ultimate goal has been the combination 
of spin-resolved imaging with atomic resolution and magnetometry at the single-atom level in order to 
probe spin states and magnetic interactions of individual adatoms and nanostructures at solid surfaces in 
a most direct way. This challenging goal has recently been achieved by operating a SP-STM system at 
temperatures below 1 Kelvin and in external magnetic fields up to several Tesla [4,5]. The new method of 
single-atom magnetometry with an unprecedented degree of magnetization measurement sensitivity is 
applicable to metallic [4,5] as well as to semiconducting [6] and molecular systems [7]. The combination of 
single-atom manipulation techniques and single-atom magnetometry allows unprecedented insight into the 
magnetic properties of artificially created nanostructures [8].  Moreover, the recent demonstration of 
atomic-scale spin logic devices based on the combination of atomic manipulation and spin-sensitive read-
out by SP-STM offers great potential for future information technologies using spins rather than charges 
for computation and information transmission at the atomic level.  
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