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3.5 eV— 2.5 eV, -6 eV— —4 eV. b 4 M i 2 A Bt
(PSR, LB E M) T 1 RE s 254 B 4, IR A B
5, - 4ngan T RE R A A A K m i, 3
BT Si i s AR, JFH R ERF S s A FRRE.
Ed N L =L DUSRETY, AR s AR
Pl 7(d) A R, Bositb A seal 25t Co 3d
L5 Si 2p 41K, BE 45 o Em R, a2
tH Co 3d ) tog & 55 Si 1) 2p &AL IMIE . 25 — 4
WIS 5S Ty AN fgatr, &8sk Do, % EE 7(d)
2755 Co 3d, Fes 3d, Fep 3d #2504k, ety 4ik
WoRJE T EF I, FEIE H Fea-Co 2446 %
TR I eg THAE Fep M ey SAMTERL. =
XML I\ JUARBEN S RN Tos, A%
R B IR Co 3d, Fey 3d, Fep 3d #8555 244k, ANk
ey &5 0o — IR, XU 2 Fey-Co 2%
WIE R = E R IHE tag 5 Fep 3d LT 2L TE L,
DRI A = E A 4. B DU A +—. +=
Rely, A8 RUA s, 0] UGS BE B b R B, X Ik S
Btk i) A5 Co 3d F1 Fe 4 3d HL 1, iX iH] Co 3d
Lj Fea 3d Z4b i FE R T At SOBESS, HI 00 FkbE
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ANUERE, TCi2 5 Fep 3d W7 R AEA% 4k, 28 AL Y.
=0 PYSRET, A RN Ty, XA REH &AL T
POKREH UL b, o B a5 FE I, v LLAS I 2k fig ity
% 5244k it /2 H A5 Co 3d Fll Fey 3d H T, JE K
I ey RBERS. SN Fiy 7845 Rga, X
HRey 2 AR RS, T Co 3d Ml Fea
3d ] ey &5 Fep 3d B AL T 5 2, e & 1)
AR K B G R B, RE SRR RO 25
e, nT LA 8(b) B A H 20 I s ik
T, I ASHE S 15 4518, REBR 32 22 th B SE i 9%
KBEHI) try T ey TERK, B2t FR 502 AN B 1 71 B
B /NFN B K BE AV B T I 2.

4 4 ik

R &mT —RAMWNEE &
FesCor_oCr,Si, il i 4 5 5 - B 9 7 % )
o kb AP I LU RIS TR, I
JEAIJH] CASTEP HE47 GGA+U i H5 51 45 5 i i
e K, TTREAE T IR 51 4 4 10 o R

T S 25 A, AEREAE Cr 3 s AN W8 i) ik
T, e R HIFE S N HegoCuTi &5 44 1 8 31 L2, 45
o, FOREE T AN 7 1) B2 4505 iR 2 i
KW 2%, M 4% Fe-Fe, Fe-Co #5401 H, T LIS
& To BN RS SRR 4.82up LML %
B 20 pp, FF6 142 B HEF A BEHURR: i RAUFE M
CENERES SUR 1y N Sl (11957 e L = STl N e e e (1
T D0 H R /N, F8 4% HELRH EE 26 5 7 o A AT P R
FEA G, BIM G, HE /N BRE AL MR s RAE
AR £ DOS EIRF A, 7EREA B FE Y
1, /1T Fe, Co Al Cr Z [0 (1) LTI x40 AE A,
A 4 2 A4 E k. B T A& 4 M FeoCoSi
In] FeoCrSi # AR Id # b, 9K R R AR 3, th e i
(A TV 3 3 A o 1) 415 I, I HLRE BT I 58
& AR, ] FeoCoSi REBR 56 ¥ 0.0552 eV,
WAL B8, 45 FeaCoo.95Cro.75S1 M RERR 58 5 e K, ik
2] 0.7139 eV. fig Bt i B2 5 v 8] & 4 b e S AR E, 1X
wo gt R VU e A 4 vl Re o HA B & 1 etk
e SIS B AP SN R 5 @ A kL
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Structural, magnetic, transport, and half-metallic
properties of Fe;Co_,Cr,Si Heusler alloys™

Du Yin Wang Wen-Hong! Zhang Xiao-Ming Liu En-Ke Wu Guang-Heng

( State Key Laboratory of Magnetism, Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China)

(Received 29 November 201 1; revised manuscript received 30 December 2011 )

Abstract
The structural, the magnetic, the transport and the half-metallic properties of quaternary Heusler alloy FeoCo;_.Cr,Si are in-
vestigated. The studies of X-ray diffraction and temperature dependence of magnetization reveal that FeoCo;_,Cr;Si alloy always
maintains a high degree of order, while the Curie temperature decreases gradually with the increase of Cr concentration . Importantly,
the lattice constant and the saturation magnetic moment of FeoCo; . Cr,Si alloy follow the Vegard law and half-metallic Slater-Pauling
rule, respectively. Based on the band structure calculation, FeoCo1—,Cr,Si alloy keeps a 100% spin polarization and Fermi level moves
from the top of valence band to the bottom of conduction band, depending on Cr concentration . Our results indicate that quaternary

Fe2Co1—,Cr,Si Heusler alloy is a promising robust half-metallic candidate for spintronics applications.

Keywords: magnetic properties, half-metal, Heusler alloys
PACS: 73.61.At, 71.20.-b, 72.15.—v, 72.25.Ba
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