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Fig. 1. Density of states (DOS) of the interface atoms in the (a) ZrSi/Zn, (b) ZrSi/Te, (c) Co/Zn, and (d) Co/Te sysetms. The solid line denotes the
interface DOS, whereas the dotted line denotes the DOS in their respective bulk phase.

o A5 2F Co e, 352l “antibridge” #1319 Co¥At
Oﬂ/ﬂt— A HA A=l olAL “antibridge” Ao U=
Co d-del7t ARIAS TedAte] pAdelols 4L 3] o
Folol. Co/Ted] 745 (Fig. l(d)) QA CoZrSiolA -3.0~
-0.5eV ARloll 21 Co dFEIEL Co/ZnolMETH & =4
S}=E 2T WA CopZrSicllA XHH’S(HMAIE) Co dAFENE©]

Ao & (&) dUR|FYeZ olFsl= AEE Cof
Zn®| 7359 316}04 2RI}, TS Co/TAIHANM &g 28
Co d-} Te p deirlole] g EAdol| o) Hl=m]eqA] b}
2 Wojl 2k B2l ARdEZt el HiZgggAdo] 1t
F]l ot H2moUR]oA A AW AEERe] 3he F
o] 7t



- 150 -

Table 1. /-decomposed majority and minority spin electrons inside
the MT spheres, and magnetic moments (in unit of ) for the
interface and subinterface atoms of the ZrSi/Zn, ZrSi/Te, Co/Zn and
Co/Te systems as well as the bulks of Co,ZrSi and ZnTe.

(a) ZrSi/Zn

s (TH) p ) d (TH) M
Zr(D) 0.10/0.10  0.11/0.10  0.76/0.73  0.03
Si(I) 0.38/0.37  041/039  003/004  0.02
Cob(I-1) 0.18/0.16  0.15/0.15  4.15294 123
Co®(I-1) 0.18/0.16  0.150.15 419290 130
Zn(T) 0.35/032 032028  4.88/4.87  0.08
(b) ZrSiTe

s M) p () d (TH) M
Zr(l) 0.09/0.10  0.13/0.13  0.76/0.82  —0.08
Si(N) 0.39/038  0.41/040  0.04/005  0.02
Co®(-1) 0.18/0.16  0.150.15 414296 120
Co™(1-1) 0.19/0.17  0.15/0.15  4.12/3.00  1.13
Te(T) 0.69/0.69 1.05/1.05  5.00/500  0.00
(c) Co/Zn

s (TH) p (TH) d () M
CoP(I) 0.17/0.15  0.10/0.11 4.11/2.96 1.16
Co®(I) 0.15/0.15  0.10/0.12  4.02/3.08 0.93
Zn(l) 0.30/0.31 024/024  4.89/489 —0.02
(d) Co/Te

s (M) p (TH) d (TH) M
Co(D) 0.150.14  0.12/0.13 392322 068
Co®(T) 0.150.14  0.12/0.13 397318  0.78
Te(l) 0.67/0.66  098/0.98  4.99/499  0.00
(e) CorZrSi

s (M) X)) d () M
Co 0.17/0.15  0.15/0.16 412298  1.15
Zr 0.10/0.11 0.13/0.14  0.69/0.80 —0.14
Si 0.35/0.34  042/040  0.04/0.05 0.02
(f) ZnTe

s M) » (M) d (TH) M
Zn 0.59 0.48 9.79 -
Te 1.33 2.04 9.96 -

Aol Mo} s AP oz AHEY] 93] Table I
ZrSi/Zn, ZrSi/Te, Co/Zn®t Co/Te Alo|X AH} AH vl=
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T A dieA] & AHARLY] F spARRSE ZnTed
2ol Bl ZnRAIAE 0.2, TedAIAE 0.1 AE Z7)8}
Atk ZiSiZn(Te)?] Ald Bl2 g2 Qe CodA=e] &
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1.16 5= WA Co,ZrSi 73-9-9] #4 ISz}l “antibridge”
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022 uy A% 7ZH2EATh Co A=Y A |RYUE 7HAE
Co/Te AN F5io] eRfr It} “bridge™9} “antibridge”
AN CodAte] AZIRHEE ZHzt 0.68% 0.78 usEA]
o= WA CoZrSiolA2] Zh(1.15 wp)oll Bk =4 7423
Zkolth. Co,CrAVInP(001)[11], Co,MnGe/GaAs(001)[12] 5
AFAME CodAZE Brls B3 wieA7F Hisle AW
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Co,CrAlA CoPAIe] A IRHE 2R 0.75 4208 Co/lnA]
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o= oF 0.20 0] 1 0.55 13 ALY S 7HTh Av}
capping®d Fe/GaAs(00DAIHNME Fedzte] A7|RHIEZ}
Zaste 3g WHSHEH ol Aso Fe YRl 43k
FHEF WZelth20, 21].
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CoxZrSi®] AR Co &F 23 dAJE7} AdolA] 2431E
I 5L AUAPHOZ o|Fsk= v @R Co,zrSiolA] 7
Znoz] 4&oZ ¢k 08evell AXZF 25 2H (o e,
B-9-27} Aol B olligz] JHoz o)F3le] HZwd
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o1} Co/Ted] ¢ HZrouRollA Age 23 Aedxe
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Half-metallicity and Magnetism of Co,ZrSi/ZnTe(001) Interface:
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We have investigated the half-metallicity and magnetism for the Heusler ferromagnet Co,ZrSi interfaced with semiconductor ZnTe
along the (001) plane by using the full-potential linearized augmented plane wave (FLAPW) method. We considered four types of
possible interfaces: ZrSi/Zn, ZrSi/Te, Co/Zn, and Co/Te, respectively. From the calculated density of states, it was found that the half-
metallicity was lost at all the interfaces, however for the Co/Te system the value of minority spin density of states was close to zero at
the Fermi level. These facts are due to the interface states, appeared in the minority spin gap in bulk Co,ZrSi, caused by the changes of
the coordination and symmetry and the hybridizations between the interface atoms. At the Co/Te interface, the magnetic moments of
Co atoms are 0.68 and 0.78 pp for the “bridge” and “antibridge” sites, respectively, which are much reduced with respect to that
(1.15 up) of the bulk Co,ZrSi. In the case of Co/Zn, Co atoms at the “bridge” and “antibridge” sites have magnetic moments of 1.16
and 0.93 w3, respectively, which are almost same or slightly decreased compared to that of the bulk Co,ZrSi. On the other hand, for the
Z1rSi/Zn and ZrSi/Te systems, the magnetic moments of Co atoms at the sub-interface layers are in the range of 1.13~1.30 45, which

are almost same or slightly increased than that of the bulk Co,ZrSi.

Keywords : half metal/semiconductor, Co,ZrSi, half-metallic, magnetism



