PHYSICAL REVIEW E 71, 058602(2005

Reply to “Comment on ‘Soliton ratchets induced by excitation of internal modes’”

C. R. Willis and M. Farzaneh
Department of Physics, Boston University, 590 Commonwealth Avenue, Boston, Massachusetts 02215, USA
(Received 22 December 2004; revised manuscript received 17 March 2005; published 27 May 2005

In this Reply to the Comment of Quinteet al, we show that the energy curreidlt) is a very different
physical quantity than the energy currét) defined in our original papgPhys. Rev. E69, 056612(2004)].
Consequently, to assume they are the same physical quantity, as is done in the Comment, renders the Comment
devoid of meaning.
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The derivation of the energy current equation of motion, E=TM[x-X1)],
Eg. (10), in the Commen{1], namely

I = - BI) — \Qf(t)

is correct and was derived many years ago by Olsen and d(x,t) = 0(§) + x(&1).
Samuelsor2]. The definition of the curreni(t) is

and where the solution of the damped ac-driven SG is

- The function x(&,t) is defined on the phonon states of
= the SG.
3 f . A (x 0, (.0, @) The two energy current¥(t) defined in Eq.(1) and P(t)
defined in Eq.(3) are completely different from each other
and lead to completely different time-averaged currents. The
fact that the infinite time average d€t), namely(J(t)) van-
D u(X1) = P (X,1) = = U'[b(X,1)] = Bd(X,1) + f(1). (2) ishes has absolutely no relevance to our very different non-
vanishing infinite time averagé>(t)) plotted as a function of
the phase anglé in Fig. 1 of Ref.[3].
P(t) and J(t) are very different physical quantities.

where ¢(x,t) satisfies the damped driven sine-Gord&®)
equation

In Ref.[3], we defined a completely different energy cur-
rent P(t) for the damped ac-driven SG equation, namely

* Therefore, to treat them as the same physical quantity as is
P(t) = - f o(§ox(&dx, ©) done in the Commeritl] makes their constructed contradic-
- tion pointless, and with it the whole comment is devoid of
where meaning.
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