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Report: 

 

In this experiment we have measured the anisotropic dynamics of colloidal ellipsoids of aspect ratio ρ=2.8 over 

a wide concentration range (φ=0.17 to φ=0.42) at the nearest neighbour length scale. Since these particles had 

magnetic cores coated with silica shells, we had also applied external magnetic fields to tune their interactions. 

At zero field we have observed de Gennes narrowing at all concentrations. We have calculated the 

hydrodynamics function H(q) following 𝐷/𝐷0 = 𝐻(𝑞)/𝑆(𝑞) [Fig. 1 (a), (b), (c)]. 

 

 
 
Figure 1: a) Variation of a) structure factor S(q), b) diffusion coefficients D(q), c) hydrodynamic function H(q) 

as a function of volume fraction φ. For dynamics we have considered the q- values marked by open symbols in 

(a). Different colour corresponds to different φ. 

 

 

 



In presence of the external field, not only the diffraction pattern became anisotropic but also the dynamics. 

However, both along and perpendicular to the direction of the external field, inverse of diffusion coefficients 

follows I(q) as can be seen from Fig. 2. 

 

 
Fig.2 Left panel shows the diffraction pattern at 1000mT, at φ=0.17. Middle and right columns represent the 

data parallel and perpendicular to the direction of the external fields. Top panel indicates the structural 

correlation while the bottom one shows the dynamic behaviour as a function of q. Different colour represents 

different magnetic fields.    

 
Finally, we have compared the “cage dynamics” (the dynamics corresponds to a q- value which corresponds to 

the structure factor peak as indicated by the black dashed line in Fig. 1(a)) at zero field (D),  at 1000 mT (𝐷∥ and 

𝐷⊥ ) with hard sphere system. We have found that there is a significant difference in arrest transition for 

ellipsoids compared to hard sphere as can be seen in Fig.3. 

 

 
 
Fig.3. Comparison of normalized cage diffusion coefficients of ellipsoids with hard spheres. 


