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Surface Stress and Self-Organization of Steps or shear stress. A step may also have an additional force

dipole, with the character of a diagonal stress, due to its
In a recent Letter, Hanesch and Bertel [1] (HB) reportmicroscopic properties [6].

a spontaneous modulation of the(RD) surface. Their In the absence of bulk stress or other complications, the

discovery is fascinating. However, the interpretation re-energy of an ensemble of steps is then [6]

quires revision. A uniform surface stress could not, by )

itself, account for this self-organization of steps. More- £ = D.Co+ D (Cox + susuCay) (tw = x) 2 (1)

over, the inferences regarding the magnitude of the surface " the ””&".t.o of thenth Step. and.. is its i

stress, based on the structure, are unjustified. These iss €. Xm 1S hosttion enth Step, and, 1S 1ts sign

sk s ) . '
of interpretation and analysis do not detract from the im_te_rrln forrgpoftiroﬂg\{vtrg’tﬁg slsut2r6etc());(:tlrL]Iee“sklifz)cr(e:est(rjlezzl'ean d
portance of the discovery. ; Prop d '

HB reported spontaneous formation and Self_the dipoleC,, is a local property of the step itself.

. : : The step formation energg, could, in principle, be
organization of steps on @10), and attributed this . . L . .
togthe large surfacg stresg 3—\dapting an analysis phegative, and HB recognize that this is more likely in the

Tersoff and Tromp [2] for strained layers (i.ebulk Lase of a large surface stress. But this alone could not ac-

stress), they argued that the absolute surface stress can Oeunt for the experimental observations. Rgr< 0 and

inferred from the self-organized structure. But the effectsaﬁxe riafijﬁy ' [tjhea:]nénér:x?;?gesrgg Ssgflc t:reagggeia?gsvsofﬁ d
of surface and bulk stress are actually quite different. gup ps, equally sp :

) g w N indeed be self-organization; but it is not the structure ob-
A bulk stress gives rise to a “force monopole” at a

step, as shown schematically in Fig. 1(a) for the Cas?%erve.d. FO'C’“’ > Cix, the surface is unstable accordlng
. . [1]; but this reflects the breakdown of that asymptotic

of compressive stress. At the step, there is compress nhear form when the steps are atomically close. In this

material on the left and not on the right, so there is a ne P y '

elastic force to the right. This net force can lead to negativgase’ one might expect some surface reconstruction, such

. i o . as occurs for A(l10), which could be viewed as stress-
step formation energies [3], logarithmic attraction and step O X .

. o . induced self-organization. Or the reduction of the inter-
bunching [4], and even self-organization during step-flow_ _. - . : X -
growth [5] action by elastic nonlinearity, etc., might eliminate the

instability.]

In contrast, a uniform surface stress gives rise only to If. rather than havina independent steps. the surface
a “force dipole” at the step [6], illustrated in Fig. 1(b) for . "’ . 9 P PS,
faceted, a uniform surface stress could lead to self-

the case of a compressive surface stress. The upper al%rjganization [7]. Then it is the streds the facet plane
lower terraces apply equal and opposite forces to the ste L

. . X -nbt the stress of the (110) terrace, which is relevant.
displaced relative to each other by the step height. This

corresponds to a force dipole with the character of a torqu The actual cause of the observed self-organization for
P P 9 E’t(llo) remains unclear. These fascinating results warrant

further systematic study.
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