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Abstract

We study the differential systems arising from Bose–Einstein condensates under the assumption that all
the diffusion constants di are not equal. We give interesting addenda to our previous papers: [J. Funct. Anal.
262 (3) (2012) 1087–1131] and [J. Differential Equations 251 (2011) 2737–2769].
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1. Main results

In the paper [4], for the system

∂ui

∂t
− di�ui = fi(ui) − κui

∑
j �=i

bij u
2
j , (1)

we proved the main theorem under the assumption that all the diffusion constants di are equal
(for related papers, see [5,6] etc.). There we claimed that the proof is also valid in the general
case. However this is not clear because the proof of the Almgren type monotonicity formula is
unknown in the general case. Thus the result is unknown when di are not the same. Note that
results for the elliptic problem are unaffected (by a rescaling).

The same difficulties with this monotonicity formula also affect the proof of the main result
in [3]. However, this is not a real difficulty, because a more careful examination of the blow up
analysis shows that we really only need the result for the blow up limit when there is only one
species.

Assume a sequence of solutions of (1), uκ = (u1,κ , u2,κ,...) converges uniformly to u =
(u1,0, . . .). Then (4.12) in [3] should be (here G is the heat kernel corresponding to d1, and
we refer to [3] for more notation)
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Compared with the case where di are equal, there appears a new term, the second term in the
right-hand side. Because ∇ui,κ converges to ∇ui strongly in L2

loc and ∂ui,κ

∂t
converges to ∂ui

∂t

weakly in L2
loc, as κ → +∞, by our assumption on u, the second term in the right-hand side

converges to 0 and we still get (4.13) in [3]. Following the proof in [3] it follows that the Alm-
gren type monotonicity formula still holds if the singular limit u = (u1, u2, . . .) has only one
component nonvanishing. Note that in this case we can avoid the argument in Section 5 of [3]
and apply the main result in Section 10 of [4] to deduce that u1 satisfies the heat equation every-
where and then use Liouville theorems for heat equations.
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