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# 1  Cofl Al “RKHIB. FRILEGHRE SR (WITERTEIR
THEL SRB(E A H TR ES TH D)

RIA BE/(eV/atom) M/ug
Co, ATAE 2.124 2.85 4
Sk [12] 2.123 2.74 4
SRR [30] 2.310 1.72 4
Al AT AR 2.485 0.92 2
SCHR [31] 2.54 0.904 2
ICik [32] 2.56 0.78+0.08
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BE R~ RN S R, HE AT LR H, A Coy
£ Cos, S HEFE B RT3 IE N 3 up, Cos
2 JEYEIEFE A 1 up. T Co,Al A5 SR Bl R
IR TE 3 F1 1 ug Z (M B A4k, 76 n = 4—7 B,
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Ja, B AR, M n=1,2 f1 8 I, Al B24)5
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b, 5 HH R Coy, Cos Ml Cog BEAT T L% d
T A ek A iE & SCh BT
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Al CorAl H#E5H Co T d LTI HHEM L. A
Bl DLE H, Al 544 Co HIf% )R, 5 Al #H4E Co
JRF d BT E BER A BR 2N T A Co HTR Y
Co JE¥. FHIRIATHHT T MK R B8 O
% 3). AP AN, IV 4 R AR I R e R T 1 R
B SEARE UK. A AR AR FR A T T R R A
T A7 o] ORGP A AR B L o). AR PE B s, R
TR BE B, O HR N, SR ok B8l
x 3 LLE H, Al B4 LLE, Co,Al 115 11 15 4
KIE A FREFERIR &, S5H95 Copyy AR B R
Fa, Co JRF I Ry 3s e N2 A B v, (H SRR AT
SRIRAR. DERAARRLYE Al 8 24 80 Co JH 3R
H e AL BE J1 0k 55 2 s g 1 FE R 3R X — A
Mn $:2% Co Hlf% 58 4 AR 22,
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L

E244+250
EEasugre

HIe#E %

B e &

HOMO LUMO

K6 Co,Al Fl Co,y HIREEARE S5 S REFERE RN AR 1k

Co, % B f e 45 W0 10 JL T JR 18 B e 26 %, Co, Al T 7% B A% 5 45 740 19 HOMO, LUMO AL [ 5 3 B Jie % % (HOMO I
LUMO (25 5 TR AL 0.03 a.u., HHES % T H 2 0.5 au.)

1 LA R o M g kB, FRATT AT LA Al
AT Co A HL 1~ &5 R 0T R 1 FRA 2R 4T 72 143 #T, Co
HAL BT AN HL T 4589 23 5 R 3d74s2, 3s23p!, P
EATH B R #7083 A1 ug. £E Co,Al
G e, Al 54 Co JR 1 [ Bk Bl 1t 48 £,
Co, FFEH Co ¥ Bl 1 R A, AR 5 AL R 0 0,
Coypt1 F Co, Al TR A AT BT 2050798 3n + 3,
3n—1. R EE—A Co JR FHEMER/N 3 ug, 1N
—A AR, BT ARG A, BEE 25 J
1 up, Al J& T AR Co B b P2 1 14 BEAR dup, 1X
FE4 5 S8 FXTEUK Coy Aly BIRE A REMEAS I AR 75
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—0.433 pg
~0.006 up —0.167 ps 2.146 p
_ 2.073 uy O 2.075 ug
2.276 uy —0.276 usg O ®
o— O 1.947 g
‘ b @ 2.285 g 2.096 uy
2.272
2.503 B
B 0.138 uy 2.092 4,
CoAl C.., Co,Al C,, Co, Al C, Co, Al C,, Co, Al C,
—0.317 g —0.321 uy
@) 1.688 uy () 1696 ks
1.884 ug
1.884 5
1.897 .
Hp 1885'%1.740/1}3
—0.244 u,
CogAl Cy, Co,Al C, Co, Al C,
7 Co,Al 1% A e 4544 i 10 J& It
2 Co,Al il Co,y HfEEARE G5HE -T2 A
[#15% 1 2 3 4 5 6 7 8
Copsg 2 ug 2.33 ug 2.5 ug 2.6 ug 2.33 ug 2.14 ug 2 ug 1.89 ug
Co,Al 2.28 g 2.50 g 2.06 g 221 g 2.08 g 1.89 g 1.76 g 1.90 g
0.279
0.274 0.263 0.238
0.248
Co,C,, Cos Oy, Cog Dy,
O O Q
0.209
0.253 9
0 242 0.235
0.246 0.203
0.258 0239 0.242 0.213
Co,AlC, Co,AlC, Co,AlC,

'8 Cos;AlCosAl Fl Co, Al % H Co JET d T H eI

& RO AN, R T e AR SR Co, Al & 42 A1 FE (1 1
PERFE, AT FER B AR Cos A1 CosAl BN
H s—, p— M d- W73 % Z (PDOS) #4773 4. & 9
51T Cos, CosAl, Cos/Co Fll CosAl/Co )53 A%
% (PDOS) K. HIJig R & (EP £ % 5 Jig)PDOS M iE

053101-

{8 B~ (RIZADEE ePDOS e, %) 9%
KAEL VAR ELA) SRR R AE 0 4L, IR BRI
i 2, B TR SOR I LR 2 20RE d BT
A&, M0 s, p SR TR D, R B B e, —
fiin &, BT B e B B e T 2 8] A
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XL AT LLFE 7 A5 H 7 1Y) e A He B AR RS, fi
H, 2% B2 1) B e A2 e 8% 2R B2 ok, B B i
WA dr o, ks ok B e 9 Fos, IR T 9K
REZL LR, EBEM b7 H R o) AR B R KT E e
] N HL - AR THI AR, 57 o () AN 2 20 X AR, T L
H i E 5 R d O 2 A R B TR A X
%, ROVRGRM BB R, X525 —HMAE
SEIIRETEAR B VA 546, TEE R IRATRIN Cos H1#% d
L7 1 [ e A #e B 2 (2.89 eV) B B KT CogAl 1Y
H IEEE 2 (2.47 eV); Cos 115 = 1 XUHE =M T~ 1

| Co JR7HI H IEB5 24E (2.89 eV) HEHHRL CosAl
) Co JHT K (243 eV). IXiE—H U Al B4 )5
FHAR Co 11 B e B 2 ek /S, B B Ak FEAK. T
H Cos Hlf%E d TR EIREEZAE CosAl [ H JiE
BERUA L 2.89 : 247 %5 T 1.17 : 1, FEHHEE HAH
NP HEAE 2 BE 2.6 0 2.21 Z5F 1.18 ¢ 1, CosAl [
H e 8% 2E 5 PG 2 LR 2.89/2.6 = 1.11, Cos
1) E e RS 24ME 53R 2 thoh 2.47/2.21 = 1.12,
KEENE B RME S PR 2 thiia T 1
R 041,

*3  Co,Al Ml Co,p HIRERAE S HIHTEIRKC

[A17% 1 2 3 5 6 7 8
Copi 2.124 A 2217 A 2.389 A 2362 A 2304 A 2360 A 2357 A 2351 A
Co,Al 2471 A 2.392 A 2.398 A 2.381 A 2.385 A 2.366 A 2.369 A 2.395 A

6
20| ElERL — s E)EEE — s
[ p 4t p
= —d - —d
> % 2t
~ ~
) ’ )
) F a o °
[ ‘ [
[ ' -2t .
[ BiER T Co, EhEER Co, /Co
—20 L— . : . : . —4 = . . . . .
-6 —4 —2 0 2 4 6 -6 —4 —2 0 2 4 6
feR eV el /eV
20 6
| BEEmR E — 8 EpEE — s
p 4t p
n 10 t —d T —d
> >
[ [ 2+
~ ~
) ) ;
[ [
—2
—10| BiEET Co, BT Co,Al/Co
6 -4 -2 0 2 4 6 AT 20 2 4 6
feE /eV feE /eV
B9 itEZH Cos, CosAl Cos/Co Fl CosAl/Co 153253 £ (PDOS), & % 55 % )9 0.1 eV
4 %% T R B K I e £, B AL iR 7 39 Ab 7 [ 7% i 5

M2, 1E DFT-GGA 771 F, T4l 1Xt Co,Al (n =
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Abstract

Based on DFT-GGA calculations, we systematically investigate the structures, electronic and magnetic properties of Co,Al (n =
1—S38) clusters. The results indicate that the aluminum prefers to maximize the number of Co-Al bonds by selecting the site which
increases the coordination of cobalt atoms with Al. The doped Al makes the stability of Co, Al clusters weakened and the magnetism
decreased as compared with that of Co,; clusters. The reduction magnitude of magnetism of the doping Al accords well with
recent Stern-Gerlach experimental result for larger CoyAly,clusters. In all of the Co,Al alloy clusters, the Al atom is found to be
aligned antiferromagnetically with its neighbor Co atoms except for CosAl. As compared with the magnetism of pure Co cluster, the
magnetism of Co, Al cluster is reduced, which is attributed mainly to nor-magnetism Al element embeding and the weakening of spin

polarization of the Co atoms.
Keywords: Co,Al alloy clusters, geometrical structure, magnetism, spin polarization
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