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In their comment on our paper, Cichocki and Felderhofcouragement that we can reliably extend our simulations to
point out that our conclusion about the shape independendte case of concentrated suspensions of non-spherical ob-
of the long-time tail in the angular momentum correlationjects.
function must be incorrect because it contradicts a “rigor- Next, let us consider the case discussed in Ref. 2, viz.
ous” result that they have obtained previously. Moreoverthe effect of reorientation on the dynamics of the particle.
they stress that we have incorrectly stated that their theoretregrientation is important because, on a sufficiently long
cal results are limited to the case that the orientation of thgmescale, i.e., in the truly asymptotic regime, reorientation is
particle is fixed. _ _ _ always important. In Ref. 2 we stressed that the theory con-

To start with the second point: It is obvious from Ref. 1, i,ine in Ref. 1 assumes that reorientation is negligible and
that Cichocki and Felderhof dwot consider the case of large is therefore not appropriatéet alone “rigorous”) in this

i
amplitude reorientational motion. In fact, they say as muct]. . . . . .
) L imit. However, the microscopic theory contained in Ref. 4
in the preamble to the derivation in Ref. 1 where they state P Y

that they consider the case of “small amplitude motion.” In Should apply in the limit of large-amplitude reorientation. It

our paper, we referred to this case as the limit that the oriP redicts that reorientation changes the decay of the AVACF

entation is “fixed.” Admittedly, it would have been more in such a way that it becomes identical to the result for a

accurate to speak about an orientation that is “essentiall??her'Cal iject W't_h the same mpmgnt of |n'ert|a. A cgreful
fixed,” rather than literally fixed. We thought this to be un- Microscopic analysis produces kinetic equations that, in the
necessarily verbose, because truly fixed orientations ar@rownian limit, reduce to the Navier—Stokes equatiqplas
unrealistic—in this limit the angular velocity autocorrelation @Ppropriate boundary conditions\ot all the mode-coupling
function (AVACF) does not exist. or kinetic theory treatments, which have been proposed, give
Let us then compare the two cases of real interestthis limit correctly.3 This is possibly the reason why
namely the Cichocki—Felderhof limit of small amplitude an- Cichocki and Felderhof, in their comment, are somewhat
gular motion and the limit of large amplitude reorientation skeptical about the reliability of such theories. However, the
that we considered in our paper. theory contained in Ref. 4 is not a normal mode coupling or
Cichocki and Felderhof point out that for small ampli- kinetic theory. In macroscopic terms it amounts to obtaining
tude motion, the AVACF does depend on the shape of théhe long time limit of the friction coefficient by solving the
particle, andwe completely agreeMore interestingly, we time dependent Navier—Stokes equations for fluid flow
were happy to notice that the theoretical predictions ofaround a particle whose orientation at a given time is deter-

Cichocki and Felderhof for this limit are excellent agree- mined by the rotational diffusion equation. In these terms it
mentwith the numerical results that for nonspherical objectsig gimilar to the theory contained in Ref. 1—except that it

under conditions where the angular displacement is negliygeg not impose the restriction that the orientation of the

g|ble. I;or ts:cn.altl. amphtt;f@g mt()Flon, the ts_hapletar:ﬁ frequencyobject remains unchanged. In any event, for our simulations,
ependen Triction coetliclent 1 proportional to the Memory,, . g4 not have to assume thay of the theoretical treat-

function of the AVACF and gives a shape dependent tail. . .
. o .. ._ments were correct. The purpose of the computer simulations
Thus, so far as the calculation of the friction coefficient is .
was simply to test theory.

concerned, the particle is fixe@dessentially fixed” in our i _ _
In essence, the simulations reported in Ref. 2 showed a

present terminology The calculation described in Ref. 1 ) ] )
neglects the effect of the particle’s orientational motion onS"aP€ dependent amplitude for the long-time tail for a par-

the frequency dependent rotational friction coefficient. Oufticle undergoing small amplitude motion, as expected. In or-
simulations show quite convincingly, that for a particle thatder to study the effects of reorientation we also performed

is “essentially fixed,” a shape dependent decay of theSimulations where the angular displacement was large. The
AVACEF is indeed observed. It is reassuring that our modelextent of the angular displacement during the simulation was
which uses a relatively crude lattice representation of a nonvaried by varying the initial angular velocity of the particle.
spherical object, is in essentially quantitative agreement witlBy arranging for a large reorientatiaiusing a high initial

the relevant theoretical predictions. This gives us great envelocity), we saw that the amplitude of the AVACF was
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an effect of the high initial velocity and not of the reorienta-

I 1 tion. This would be surprising because the dynamics of the
Lattice Boltzmann fluid in which we immersed the object are
12t : governed by the linearized Navier—Stokes equations. As de-
scribed by Ladd, this is easily arranged by using a suitable
10 7 equilibrium distribution. The only possible nonlinearity
= e T comes from the way the boundary conditions are imposed. In
08T el ] our work we checked that the effect we saw was genuinely
> os - 7 | due to reorientation rather than the magnitude of the initial
’ //  Rectangle 601 deg yglpcity. Toldo this we re.peated the calgulation with the high
04 4/ — —~ Rectangle 8=130 deg. (free) , |n|t|aI.veIOC|ty, but considered the par'qcle to be tethereq.
/ o Tethered particle That is, we updated the angular velocity, so the dynamics
o2 td/ 1 were determined by the time-dependent velocity fields, but
/ we did not change the orientation. The results of this proce-
00 I 2000 3000 4000 5000 6000 dure were omitted from Ref. 2 in the interests of brevity.

' However, in light of the comment we include the results here

in Fig. 1. Clearly, the results for the tethered particle with

FIG. 1. The angular velocity autocorrelation functiat), for a rectangle  high initial angular momentum are essentially identical to the
of width 3 and length 11 in two dimensiongit) has been normalized by the - results for the(untetheregl particle undergoing negligible ro-

theoretical long-time resuly;(t), for a disk with the same initial angular tation. We can conclude that the effect we see when we
velocity and moment of inertia. The solid line is the result for a rectangle )

undergoing an angular displacement of 0.1 deg, the broad dashed line is t@tyally allow the _partic_le to reorient itself i_S an _e_ffeCt due
result for a rectangle undergoing an angular displacement of 130 deg. Thentirely to the reorientation and not to the high initial veloc-
circles are the results for a rectangle with the same initial angular momenity,.
tum as for the run with a large angular displacement, but in this case teth-
ered(i.e., we have not updated the orientajion
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