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0;(t) = [, wi(t)dt

0;(t) = [y [wi(t) - 0;(0)]n;(0)dt

0.(t) = $:(t) = [y fwi(t) — [wi(t) - mi(0)]i(0) }dt

Figure S1: The Schematically illustration of vertical and horizontal components of the total an-
gular displacement. In MSAD, The total angular displacement 6;(¢) is given by 6;(¢) = [§ w;(t)dt,
where @;(t) is the angular velocity of particle i at time 7. In RMSAD, The total reorientational an-
gular displacement ¢;(¢) is defined as ¢;(¢) = [ {@;(t) — [@;(¢) -n;(0)]n;(0) }dt, where @;(t) is the
angular velocity of particle i at time z. Since the quantity @;(¢) — [@;(7) - n;(0)]n;(0) is the vertical
component of w;(¢) along n;(0), ¢;(z) can be regarded as the vertical projection of total angular
displacement along particle orientation at initial time. It is the vertical component of total angular
displacement that makes a contribution to the particle reorientation.
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Figure S2: The temperature dependence of translational o (¢) and rotational & (¢) non-Gaussian
parameters.



