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The study of interparticle forces is important in many aspects of physics. For instance, if
such forces are determined, the macroscopic structures of various physical systems may
be determined. The interparticle forces between rotating particles are very important in
the study of a variety of systems, e.g., colloidal suspensions including electrorheological
fluids and magnetorheological suspensions, living cells suspensions, and so on, since the
particles in these fluids may rotate under a shearing flow. Recently Tao and Lan [R. Tao
and Y. C. Lan, Phys. Rev. E. 72, 041508 (2005)] experimentally reported that the
rotation of a dielectric or metallic particle can reduce significantly the attracting
interparticle force between the rotating particle and a stationary one in argon gas.
Based on the Gu-Yu-Hui theory of relaxation [G. Q. Gu, K. W. Yu, and P. M. Hui, J.
Chem. Phys. 116, 24 (2002)], we have developed a theory to account for the Tao-Lan
observations explicitly. Excellen

t agreement between the theoretical results and the Tao-Lan experimental data shows
that the reduction is due to the effect of charge relaxation. We also show that the
relaxation time of touching rotating particles can be accurately determined with the aid
of the developed theory, for which, however, the well-known Maxwell-Wagner relaxation
time is no longer valid. In this connection, we also theoretically show that it is possible
to detect the relaxation time (and rotation speed) of rotating particles by studying their

nonlinear alternating current susceptibilities.
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