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AT

vacuum vacuum

E1 (MFEG) L2; 458 CooMnAl(100) i CoCo i
T (72) A1 MnAl 3TH (43) 18 R B

Fig. 1. (color online) Supercell models for CoCo
(left) and MnAl (right) atomic terminations in L2;
Co2MnAI(100) surface.
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Fig. 2. (color online) Band structure of spin up (left)
and spin down (right) in L2; structure CooMnAl bulk.
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Fig. 3. (color online) Band structure of spin up (left)
and spin down (right) in B2 structure CooMnAl bulk.
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#1 L2 ZHIF B2 554 CoCo T Ml MnAl S £ J5 T B 5 M0 IR A A2 shBE B (A)

Table 1. The atomic displacements (A) with respect to the unrelaxed atomic positions in CoCo and MnAl

atomic terminations of L27 and B2 structues.

" L2, B2
S5 K i T
CoCo MnAl CoCo MnAl
L1 0.004(Co) 0.060(Mn),0.029(Al) —0.138(Co) 0.026(Mn), —0.080(Al)
L2 0.84(Mn),0.040(Al) 0.079(Co) 0.015(Mn),0.075(Al) 0.047(Co)
L3 0.037(Co) 0.022(Mn),0.036(Al) 0.027(Co) —0.004(Mn), —0.006(Al)
L4 0.005(Mn),0.003(Al) 0.003(Co) 0.007(Mn),0.005 (Al) 0.001(Co)

#£2 L2 45K B2 458 CooMnAl & 4 (100) K 1H %
2R HSE (uB)

Table 2. The atomic magnetic moments (up) of dif-
ferent layers in L2; and B2 structue CoaMnAl(100)

surface.

ey AN i) L1 L2 L3 L4

o CoCo Co: 1.375 Mn: 2.518 Co: 0.848 Mn: 2.604
1

MnAl Mn: 3.497 Co: 0.939 Mn: 2.714 Co: 0.790
CoCo Co: 1.312 Mn: 2.259 Co: 0.746 Mn: 2.740
MnAl Mn: 3.577 Co: 0.806 Mn: 2.736 Co: 0.736

B2

Br IR LRI RN 5 1 R T B AR AL, Ik
i BRI R R S A L. 2% 2 F oy B

7 CooMnAl &4 L2y £5 8 F1 B2 544 (100) 77 7] A
I J5 ity TR 040 4% S 1 WA JE 5 i T A 1 SR
FHREFE R L AT LA H, X F A 4544, CoCo ity
TH] AT Min AL TR 2 R A L1 AT L2 BEAE i T2 21
R AAEK, BT VBB R, CHZ LI
Co Ji 7 F1 Mn Jif - B W FE #0235 52 7F, X2
TR TH 2 T AL b, R AR 55, n
57 dHF R T I R, 45 Co R TR Mn &
TEPAA, 558 SELLA L2 57 RE kg
FIBONHRIIRTE. TEEE I, TR
] CoCo ¥ty [, L2 Mn J&-F-#i bk L4 Mn i T Z1K,
X AT BB H T S /0 2 TR A0 BE sk /N BT 5 ).
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Fig. 4. (color online) Total densities of states and partial densities of states of Co and Mn in CoCo (a) and
MnAl (b) atomic terminations of L2 (left) and B2 (right) structue CoaMnAl(100) surface.
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Fig. 5. (color online) Partial densities of states of various atoms in CoCo and MnAl atomic terminations of
L2 (left) and B2 (right) structue CoaMnAl(100) surface (red line). The L1, L2 and L3 indicate the surface,

subsurface and next subsurface, the blue line present the atomic behaviors in bulk.
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Abstract

Using the first-principles calculations within the generalized gradient approximation frame work, we systematically
investigate the atomic relaxation, electronic structure, magnetism, and spin-polarization in L2; and B2 structure of
Heusler alloy Co2MnAl (100) surface. Due to the difference of Co—Mn and Co—Al bonding, surface atoms in the L2
and B2 structure prefer to move toward and away from the vacuum. By comparison with the bulk, the spin magnetic
moments of surface Co and Mn atoms are obviously enhanced due to the surface effects. Our electronic structure
calculations show that the gap in L2; structure of bulk CooMnAl has been destroyed by the surface states and the spin-
polarization of CoCo atomic terminated surface in both structures decreases. However, the spin-polarization of MnAl
atomic terminated surface is not significantly affected by the surface effects and has a large value in both structures, and

this may be the potential in application to magnetic tunneling junctions.
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