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Cu(311) PPPW A -13.80 +3.73 -0.14 -0.39 +1.96
FLAPW [10] -12.95 +4.16 -0.60 +0.23 +0.39
PAPW [11] -15.0 +4.0 -0.6 -1.1 +0.4 -0.7
LEED [12] -7.3 +3.7 0.0
LEED [13] -11.9 +1.8
Cu(511) PPPW A -11.01 -14.13 +9.49 -4.85 +2.07 +0.51 -1.21 +1.47 -0.70
FLAPW [10] -10.55 -9.81 +6.17 -4.30 +2.84 +1.33 -2.34 +1.67
FLAPW [14] -17.1 -13.8 +11 -7.4 +0.6 -0.8 -3.7 +0.7 -1.7
PAPW [11] —-11.1 -16.4 +8.4 -4.6 +2.3 -1.5 +0.2 +0.8 +0.3
PPPW [15] -9.3 -10.7 +7.2 -2.9 +1.1 +1.7 -1.5 +1.6 -0.5
LEED [16] -13.2 -6.1 +5.2 -0.1 +2.7
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EAM [20] -10.9 -6.8 +6.0 -1.0 -5.4
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B W 2 T A TR 5 AL R Bt B S 3R A5 R
HFREME AT T RGBS, & 8 Cu(311) A1 Cu
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Abstract

Using the pseudopotential plane wave ( PPPW ) method, we performed first principles calculation for the multilayer
relaxations and the electron properties of the high-Miller-index stepped Cu(311), (511), (331) and (221) surfaces,
which are expressed by 2(100) x (111), 3(100) x (111), 3(111) x (111) and 4(111) x (111), respectively, in
the terrace-step notation, i.e. n(hkl) x (uvw). The interlayer relaxations of them are — + — -

— — 4 — ke - - 4

E} E}

—«-and - - — + — -+ respectively, which follow the atom-row trend; for stepped Cu surface which has n atom rows in
the (100) or (111) terrace, the outermost n — 1 interlayer spaces contract, then the n interlayer space expands, and the
following n + 1 interlayer space contracts again. For the stepped surfaces with the same (hkl) X (uwvw), the larger the
number of atom rows n in the terrace, the greater the contraction magnitude for Ad, ;. We did not find any indication of
anomalous relaxation behavior for Cu(511) and (331) as mentioned in some references. Below Fermi energy level, the
density of states of the first layer atom at stepped edge has the largest peak value in higher energy regions and has no peak
in lower energy regions, so the first layer atom is most unstable and can be dislodged and peeled off more easily than other
surface atoms. For the stepped surfaces with the same (hkl) x (wwvw), the curves of the density of states have similar
shapes for the atoms at the step edge, at the corner, at the terrace and near the corner, and the atoms under the step edge

and near the corner.
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