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#2  TigCrSn, TiaCrSnj_;Siy Al TiaCrSny_,Ges, (z = 0.5, 0.75) A& MSHL

e TisCrSn Ti2CrSng.5Sig.5 TisCrSng.25Sig.75 Ti2CrSng.5Geg.5 TisCrSng.o5Geqg.75
a/A 6.39 6.23 6.15 6.23 6.2
Egl,/eV 0.39 0.00 0.01 0.07 0.03
Edown eV 0.84 0.57 0.01 0.56 0.03
Miotal /1B 0.00 0.00 0.00 0.00 0.00
Mrica)/ 1B 2.20 2.04 0.00 2.06 0.00
Mylay, a/ 1B 6.91 6.89 — 6.90 —
Mg 4 /1B 4.86 4.93 — 4.93 —
Mrys)/1B 1.66 1.52 0.00 1.54 0.00
Mgy, a/bB 6.64 6.59 — 6.60 —
M%%n)}d/mg 5.04 5.12 — 5.13 —
Mcy/pg —3.84 —3.56 0.00 —3.56 0.00
MEY 4/mB 5.39 5.56 — 5.55 —
ME® /up 9.16 9.05 — 9.05 —
Msn/pB —0.02 0.00 0.00 0.02 0.00
Mgp orar/ HB 2.64 2.75 — 2.67 —
M/ 1B 2.65 2.75 — 2.67 —
Mg;/Ge/ 1B — —0.02 0.00 —0.06 0.00
élip/Ge,total/'uB — 2.00 — 2.13 *
Mdewn /uB — 2.01 — 2.17 —
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2 s

BT (A) J5 7 B BRI G T E B N I RE
FE R AR IR RE BRI IR A7 AE, RA2 RERR T8 A2 /DN,

2 s

A 2 J5 BATE BB T T 10 6E iy 48 3%
KT Ak 1) E SRS OT A R AL B, Fe JRL T 012
ANRARLIEIE T Fe, Cr 5115 TiJ5 7 [A] (1 i
TEM, /3 REHE TR T BN RS RRESKX
AT T NS FTid AR TS B E e
L RE A BT L RE SRR A [ T B e ) L
RETHF A RERT AR, PR L L BE KR 98 2 245 i 2k
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4l BIS™, Sp,

SN Miota1 X My (y = Ti(A), Ti(B), Cr, Fe, Mn, Sn)

i Egoym/eV Sp/eV  Migta/ps  Mriay/ps Mryg)/ps Mer/ps My /pu  Msn/pB
Ti2CrSn 0.84 — 0.00 2.20 1.66 —3.84 — —0.02
TizCrg.5Feq.55n 0.60 0.25 100 2.08/1.96 1.42 —3.56 —1.12 —0.10
TiaCro.25Feq.755n 0.61 0.28 1.50 1.98/1.90 1.32 —3.44 —1.02 —0.16
Ti2Crg.75 Mng.255n 0.67 0.47 0.25 2.18/2.16 1.72 —3.74 —3.06 —0.06
TisCrg.25Mng.755n 0.65 0.44 0.75 2.12/2.06 1.70 —3.60 —2.70 —0.12
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Abstract

The electronic structures, band-gap origins and magnetisms of TisCr-based alloys with CuHg,Ti-type structure are
studied using the first principles calculations. It is found that TioCrK (K = Si, Ge) alloys are semiconductors TiaCrK
(K = Sb, Bi) alloys are predicted to be half-metallic ferrimagnets and their half-metallic band gaps are affected directly
by the S states of Sb and Bi atoms. TixCrSn alloy is a completely-compensated ferrimagnetic semiconductor. Due to
the different band-gap origins of Ti2CrSn alloy in two spin directions, we can adjust the width of band gap by doping
engineering. The ferrimagnetic spin-gapless materials are achieved by substituting Si or Ge for Sn. Substituting Fe or
Mn for Cr, we gain a series of half-metallic materials. TizCri_,Fe;Sn and TizCri_Mn,Sn alloys are in ferrimagnetic
states. All the half-metallic Ti>Cr-based alloys follow Miotal = Zy — 18 rule (Miotar is the total magnetic moment and

Z is the valence concentration).

Keywords: Heusler alloy, half-metallic material, spin-gapless materials
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