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Interferometric experiment of dual-scan laser speckle
to characterize nano-magnetic particles
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Abstract: A double scanning laser speckle interrferometric experiment was designed to investigate the
movement of nano magnetic particle clusters around 100 nm. In experiments, the interferometric frin-
ges were used as the scales of speckle motion to measure the movement of nano magnetic particles in a
magnetic flow field to avoid large computation and the precision dependent on the subpixel searching
algorithm. Furthermore, the phase delay scanning was used to compensate the additional phase
change caused by a transverse scanning to improve the space resolution of dynamic spackle measure-
ment. An experiment was performed on the nano magnetic clusters with the sizes of 30—100 pm. The
experimental results show that the movement of the magnetic particles in the cluster is nonuniform
motion and a turbulent flow with an average speed of 6. 93 mm/s, which are caused by the nonlinear
changes of magnetic field, the collision and aggregation between the particles, and some unknown

complex factors. Moreover, the method can meet the different measuring requirements for easy preci-
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sion adjustment by changing fringe spaces.
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Fig. 1 Photo of magnetic fluid display device
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Fig. 2 Schematic of operation of magnetic fluid device
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Fig. 3 Schematic of dual-scan laser speckle interfero-

metric experiment
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Fig.4 OPD of subjoin phase of transverse scan plate
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Fig.5 Position angle ws. optical path difference in

transverse scanning
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Fig. 6 Sequent patterns of laser dual-scan speckle in-

terferometry
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Fig. 7 Track of speckle movement
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Fig. 8 Displacement wvs. time curve of magnetic par-

ticle group
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