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Abstract: In both physical and biological science, we are often concerned with the 
dynamics of the small particles, which are suspended and carried about by the 
motion of the fluid. The first complete mathematical treatment of the problem has 
been given by Einstein in 1905, who considered the case of spherical particles and 
gave a simple formula for the increase in the viscosity. Jeffery extended this work to 
characterize the rotation of anisotropic particles in a simple linear shear flow in 1922, 
which is usually referred to as Jeffery orbits. Previous experiments showed many 
fascinating dynamics of anisotropic particles even in simple flows. But flow in nature 
is usually complicated and turbulent. The fast advances in imaging technology have 
made it possible to obtain time-resolved rotation dynamics of anisotropic particles in 
turbulence using high-speed stereoscopic imaging. We have developed a general 
methodology to experimentally measure the time-resolved orientation and solid body 
rotation rate of anisotropic particles with arbitrary aspect ratio, which are designed 
and fabricated through 3D printing technology. In order to measure the flow 
surrounding the anisotropic particles, we built a scanning particle tracking system to 
measure the velocity of high concentration tracer particles along with the orientation 
of a small concentration of anisotropic particles. We found that the long axis of the 
anisotropic particle is preferentially aligned with the direction of the vorticity vector. 
The reason for that is because both the anisotropic particle and vorticity vector tend 
to be independently aligned with the largest stretching direction.  
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