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F1 AMKERETEEELLKE 2 58(%)
Al = 53 i ®
Ei] Adp Ada Adsg Adys | BAERYE | Adp  Adi Adi Ades | BIERE
(100) 1.8 XERI9] | 0.79  0.06 0.01  0.00 =X
1.2 0.2 -0.1 X#R[19]
0.7 0.2 0.4 JCHR[20]
-4.8 2.3 #k[21]
-4.9 -2.24 -2.25 -2.4 | x#k[22]
-3.0 CHR[23]
(110) | -10.0 THERIS] | -9.64 271 4.30 -2.76| EX
-8.4 4.9 -1.6 xwkl6] | -9.1 1.3 ik[21]
-8.6+0.8 5.0+1.1 -1.6+1.2 1.0+1.3 | X#[7] | -10.0 4.0 -3.0 ik [24]
-8.5+1.0 5.5+1.1 2.2+1.3 THR[8] | -6.8 3.5 -2.0 LHR[25]
-5.35 1.15 -3.04 ik[20]
-10.47 3.64 -2.93 -—1.4 | x@Ek[22]
-10.4 3.14 -2.75 1.4 | x#k[26]
-7.0 XER[23]
(111) 5.0 k(10| 2.73  0.25 0.02  0.00 Es
-5.0 x#[11] | 1.0 HR[27]
-8.1 XE[12) | 0.5 SR [28]
2.2 TE[13] | -3.26 -1.70 -1.76 —1.8 | x@k[22]
0.9%0.5 xik[14] | -3.9 2.1 SCER[21]
1.7£0.3 0.5+0.7 X#k[15]
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Ei] Adp Ady Adsy Adys | BAERYE | Adp  Adi Ady Ads | BIERE
(210) |-15.5%2.4 —0.8£2.9 8.922.6 -—4.43.6| XM[16] | -16.9 -7.30 12.18 -3.93 | AX
-27.7  -10.2 259  -12.8 | X@k[24]
(331) |-11.7£2.3 —-4.1£3.1 10.23£3.1 —4.8+4.1| X@[17] | -8.90 -3.10 7.27 -2.46 | %X
-4.84 -9.27 1.4 Xmk[21]
(311) | -13.3+1 8.8%1.5 18] | -15.79 6.50  3.07 -3.18 | AKX
-9.51 0.2 -3.09 3.95 | @k[21]
(211) -9.08 -10.63 11.52  1.67 'S
-7.73  -4.55 -1.62 -4.86 | Xm[21]
(310) -7.44 -11.22 -2.38  7.67 E3's
-7.25 -5.05 -9.08 1.87 | x@[21]
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H1(110) R T8 4hE Sk VLIE 5 Be(0001) B 41 12 18 44 B B 9 BL 32 41 D, % 28 6 ot 7%
TR — 5B R p A TR, s AB TN, ATSHE 58— RIET
T A1 2 B M B P T 7 8 02 0 0 3 oK R . (2) ALC110) 35 1 i 4 £ B 2 BT 70
B LB T A R R S (B = B8 DU R LT o A B B A B
). KT ERER RSB R MEETHEE SR E. KR AI(110) X
eV MB g, T FLIF) % I 9 72 A /b R TR 0, 3 T A e T 9 78 6 AE( & 2 9 7 i 2 A1)
Bk,
#3 BBRAFRAMELERTHRALANENEE o it R ERT/LEY

(100) 1 2 3 4 5
) 0.7832 1.0000 1.0000 1.0000 1.0000
o 0.7791 0.9969 0.9998 1.0000 1.0000
Ap —0.0041 -0.0031 -0.0002 0.0000 0.0000
Ady/ % 0.791 0.060 0.004 0.000 0.000
E, -3.1197 —-3.5800 —-3.5800 —3.5800 —3.5800
E, -3.1203 —3.5798 -3.5799 —3.5800 —3.5800
AE —0.0006 +0.0002 +0.0001 0.0000 0.0000
(111) 1 2 3 4 5
) 0.8209 1.0000 1.0000 1.0000 1.0000
o 0.8052 0.9892 0.9990 0.9999 0.9999
Ap —0.0157 —-0.0108 —-0.0010 0.0001 0.0001
Adi/ % 2.726 0.245 0.225 0.002 0.000
E, —3.3055 —3.5800 —3.5800 —3.5800 —3.5800
E, —3.3130 -3.5774 —3.5799 —3.5800 —3.5800
AE -0.0075 +0.0026 +0.0001 0.0000 0.0000
(110) 1 2 3 4 5
o 0.7433 0.9345 1.0000 1.0000 1.0000
o 0.7674 0.9370 0.9916 0.9924 1.0005
Ap 0.0241 0.0025 —0.0084 —0.0076 0.0005
Ady/ % -9.629 2.711 4.292 —2.748 1.109
Ey —2.9329 —3.5241 —3.5800 —3.5800 —3.5800
E, —2.9501 —3.5307 —-3.5776 —3.5756 —3.5794
AE -0.0172 —0.0066 +0.0024 + 0.0044 + 0.0006
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MULTILAYER RELAXATION OF Al SURFACE

APPLICATION OF THE MODIFIED EMBEDDED-ATOM POTENTIALS

SHEN SAN-GUO WAN JUN FAN XI.QING
( Physics and Engineering College, Zhengzhou University, Zhengzhou 450052)
(Received 22 November 1996)

ABSTRACT
The multilayer relaxation of AI(100), (110), (111) and (210), (211), (310), (311) and
(331) surfaces is calculated using the modified embedded atom method. The results are in good
agreement with the experimental data and first-principle calculations. Especially, the results for
AlI(100) and (111), which show “anomalous” behaviors in surface relaxation, that is both exhibit
expansions between the first two layers, are consistent with the experimental data. It is suggested
that these expansions are mainly due to the increase of electronic s state and the decrease of p state in

the bonds between the first two layers.
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