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 The experimental results presented for free clusters [Fe (ferromagnetic clusters) and Cr 

and Mn (antiferromagnetic clusters)] are typically measured using a setup, which is based 

on the Stern-Gerlach experiment (that detected electron spin) which is typically coupled 

with pulsed laser vaporization technique (details in next slide). 

 A collimated cluster beam is guided into a magnetic field gradient (dB/dz). The field 

gradient will deflect a cluster with magnetic moment  by a distance ‘d’ given by the 

equation as below (L  length of the magnet, D  distance from the end of the magnet to 

the detector, M  cluster mass, vx  entrance velocity). 

 For clusters deposited on surfaces other techniques of measurement exist such as: X-Ray 

Magnetic Circular Dichroism, Dichroism in Photoelectron Spectroscopy, Surface 

Magneto-Optical Kerr Effect, UHV Vibrating Sample Magnetometry, etc. 

 For embedded clusters techniques like: Micro-SQUID Measurements, Micro-Hall Probes, 

etc. can be used to measure the magnetic moments. 
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Experimental setup for the measurement of magnetic moments 



 The measurement of magnetic properties in clusters and nanostructures is needless to say 

challenging, as compared to their bulk counterparts. 

 In clusters as the magnetic moment is a sensitive function of the number of atoms in the 

cluster- the number of atoms have to be known precisely.  

 Coagulation or contamination of clusters/nanocrystals- either during production or during 

measurements has to be avoided. Surface oxidation can also severely alter the magnetic 

properties (e.g. Co-CoO system to be considered). 

 Temperature plays a key role in the magnetic behaviour of nanoscale systems and hence 

temperature has to be precisely controlled. 

 The spin alignment in nanoscale systems (to be considered in coming slides) could be very 

different from their bulk counterparts and hence models with which experimental results 

are compared have to take into account the precise geometry of the system and surface 

effects. 

 In the case of particles on a substrate or embedded magnetic nanoparticles, the role of the 

interface and the substrate could be pronounced (i.e. deducing the properties of the free-

standing nanoparticles from those measured could be difficult). 

Issues regarding the measurement of magnetic properties of nanomaterials 
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