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Structures and magnetic properties of Mn-doped (ZnTe) ,, cluster
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Abstract: The structural and magnetic properties of Mn atom monodoped and bidoped (ZnTe),, clusters

have been studied in term of a first-principles method. Substitutional and interstitial dopings are consid-

ered. The substitutional isomers are found to be most favorable for monodoped clusters, while the inter-

stitial isomers are found to be most favorable for bidoped clusters. The magnetic moments are mainly

contributed by the 3d component of Mn atom, the 4s and 4p orbitals also have some contributions. Due

to the hybridization interaction, a small magnetic moment is also induced in nearest neighboring Te and

Zn atoms.
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Fig. 1 The optimized structures of monodoped (ZnTe);, clusters. Big ball, Mn atom; medium ball, Te atom; small

ball, Zn atom
3.1.2 seEREM T ILKRXEHBENRE
PSSR B AL L IR B T B AR HE R

A fie . HOMO-LUMO fEBR. 4585 7% 1 .
it F B MR AL 4 4K A2 2 A5 (8] B 5 2= A



% 144 WA, . Mn 2% (ZnTe), Al £ £ M Fmt bt R 131
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Tab.1 The binding energies (E, , in eV/atom), HOMO-LUMO gaps (Gap, in eV), and fragmentation energies ( AE, in eV) of

various monodoped (ZnTe ), clusters. The total magnetic moments (o » in ) s local charges (Qu, > in a. u.) and mag-
netic moments (py, s in pp) of Mn atom and the bonding Zn, Te atoms (uz, and gy s in pp) are also shown
Isomer E, Gap AE 1tz et Qun . P
4s 4p 3d total
Al —2.229 1.58 0. 00 / 0.13 0. 45 0.16 0.14 4,44 4. 74 5
A2 —2.205 0. 45 —0.58 —0.10 0.16 0.01 0. 15 0.05 4.75 4.94 5
A3 —2.223 1.25 —0.14 0.02 0.12 0. 36 0.19 0.16 4. 44 4.78 5
A4 —2.199 1.23 —0.72 —0.03 0.05 0. 30 0.32 0.12 4. 49 4.93 5
A5 —2.214 0. 82 —0.37 0. 06 0.14 0.25 0.25 0.15 4.32 4.72 5
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Fig. 2 The optimized structures of substitutional bidoped (ZnTe),; clusters
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Tab. 2

The distances of two Mn atoms ( d » in A), binding energies ( E, , in eV/atom), HOMO-LUMO gaps (Gap, in

eV), and total magnetic moments ( p s in py) of substitutional bidoped (ZnTe),, clusters. The magnetic mo-

ments ( gy, s inpp ) of Mn atom and the bonding Zn, Te atoms ( pz,and pr. s in pp ) are also shown

Lomer B TR/ S

d E, Gap /Nn HMTe ot d E, Gap AMn HTe ot
Bl 3.28 2.303 1.18 4.78 0.22 10 2.91 2.315 1.68 4.58 0 0
B2 4.08 —2.307 1. 30 4.76 0.28 10 3.96 —2.309 1.59 4.70 0 0
B3 6.11 —2.307 1.47 4.74 0.28 10 6.11 —2.307 1. 60 4.73 0 0
B4 6.66 —2.307 1.47 4.74 0.28 10 6.65 —203.7 1.61 4.73 0 0
B5 7.35 —2.307 1.50 4.74 0.26 10 7.36 —2.307 1.57 4.74 0 0
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Fig. 3 The optimized structures of interstitial bidoped (ZnTe),, clusters
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Fz3 EEWNBZE(ZnTe)  BAFHEHR  Mn EFEBE(J), REEE(E, ), HOMO-LUMO BB (Gap), Bl # W B RE 46

( poe )y Mn JRFRIBHEEE (g )ARABEE Zn R FH Te B FHIBEIE ( g0y e ).
Tab.3 The distances of two Mn atoms (d » in A), binding energies ( E, , in eV/atom), HOMO-LUMO gaps (Gap, in

eV) of interstitial bidoped (ZnTe); clusters. The magnetic moments ( uy, » in g ) of Mn atom and the bonding

Zn, Te atoms ( pz, and pre » in gy ) are also shown.

Lomer R SRR g 2
d E, Gap i e s2vin d E, Gap s e /3in
C1 2.61 —2.112 0.70 —0.09 —0.23 4.13 2.87 —2.123 1.31 0 0 4.55
C2 5.28 —2.138 0. 86 0. 05 0. 30 4.76 5. 24 —2.138 0.97 —0.06 —0.09 4.76
C3 6.67 —2.119 1. 24 0. 05 0. 25 4.78 6.69 —2.119 1. 27 —0.07 —0.09 4.78
C4 8.82 —2.115 1. 09 0. 06 0. 26 4.76 8. 80 —2.115 1. 17 0 0 4.76
C5 8.93 —2.107 1.02 0.07 0. 26 4.76 8. 81 —2.107 1. 15 0 0 4.76
C6 2.56 —2.140 0. 80 —0.21 0.11 4.05 2.60 —2.142 0.73 0 0 4.26
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