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Band Structure of Ni,MnSn
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Abstract

The electronic structures of the Heusler alloy Ni,MnSn have been calculated by
the symmetrized augmented plane wave (SAPW) method. In order to see the
characteristic properties of the ferromagnetic Heusler alloys, the present results and
those previously obtained for Cu,MnAl are compared. The E(k) curves and the
density-of-states curves have the common characteristics for both alloys.

For up-spin (minority) electrons, the density-of-states curve has two peaks.
They are separated by a wide low density region in which the Fermi level is situated.
The upper peak arises from the d-bands of Mn and the other one from those of Ni.
The up-spin d-bands of Mn are almost empty.

On the other hand, for down-spin (majority) electrons, the state-density curves
of d-bands of Ni and Mn have respective two peaks and they are overlapped with
each other. These bands are almost occupied.

Thus, the main carrier of the magnetic moment is Mn atom. The magnetic
moment of the alloy has been estimated to be 4.05 up per molecule, which is in good
agreement with the measured value.

It is suggested that the Fermi surfaces for the majority-spin electrons of Ni,MnSn
and Cu,MnAl are similar to each other but ones for minority-spin electrons are different
for two alloys.

The signs of the spin polarization of the s-type conduction electrons in the
inscribed spheres have been consistent with the signs of the measured internal
. magnetic fields due to the conduction electrons.
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nority-spin JREEIZH 35 & D% IR L TV %, minority-spin JRETIL, WD EVWHZ X A
T2RDE—~270HY, ZOBRDIICT =4 I VAR AMET b, NigMn'® v FEEHIC
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Wi, d AV FDOEMARAAI, Mn & Nid d v N% dERREE dy R 1T, %
DIERAK 6, MT7TWERT, X, HEDOAIC CugMnAl EOWTHEBOHELT > el R 2 X
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&D Mn, ZHIZ Ni & Culd, FERICLE - cffEiz b » T b,

IhHDMHS, Mn, Ni(Cu) T R¥E
BRAH D de BF, dy BFOhERDSHZ &

WTED, ZOMRIRDEY TH%, sof  CuzMnAl (Min.spin) .
NisMnSn Tl
y Mn: 59.99% d¢, 40.19% dy 20f .
Ni: 59.99%6 d€, 40.19% dy
CuzMnAl Ti¥ 101 i
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AL & B % 5, :340_ at
3.3 BEAHLEMIE—A> b §30r T
WA E YV REEOBH S HNEITICRLT T 0L 1
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NS~ A v b 2oup (0<2<0.1) % BB E © de By, 4y B (minority-
bbb, Sn KO AL IZAT/PNIHEE— AV spin)o FE#RL de By, AR dy B
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Ni majority | 223 . 248 4.472 .012
minority . 239 . 258 4,432 . 007

Mp | majority | 193 . 203 4,320 014
minority | 145 .169 . 389 .013

Sn majority | 451 .510 . 065 .019
minority . 456 .573 . 060 017

out 1.846 (maj.) 1.749 (min.)
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#£ Il AWREFONERHORKE— 2V b
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[ X (Cu, Ni) Mn | Y (Al Sn) total
CuMnAl | .073(0<z<0.1)®) | 349 | —.046 | 3.73(3.8)®
Ni,MnSn | .024(0<z<0.1)V | 401 | —.062 | 4.10(4.05)'
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BEFORTEE X, EELTS 21 7EEBTOACVYIBICX > TRE 55, MnRFD%Z
NERHL T2 7BTOGBIAKEMTH D, LrL, HADHETIEI Mn D27 EFOL5E
BERLTWILWDT, S 24 FOEGEEEFR IAEFEFORNBRE~DFEDOHED L u#E
2HT EELT,

ATEERC I, SETFDO S EFOAYVHBIINERANTEET 52, BEFEXEZ
T, READAC VB ERFEEED AL Y FBOFBIE LV, £2T, ERTFTYHEHTN
BEERAND s BTDOAY VB E, s GEEF L A2ARRE~DTFEDERE LD % 17-
7o (RIV)

£ IV RAERAD s 24 TEHBTF DAY 488, () Ak szl

BFC L ANERESOERAIE, B, A CvoBRicsL Tt up,
PSRRI/ L Tk KOe

X (Cu, Nl) I Mn Y (A], Sn)
—.016 .046 —.009
Cu,MnAl (—214)» \ (+111)® (£60)®
N —-.016 .048 —.005
Ni,MnSn o l (+111)® (—187%), +937)
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WS ~NOHFLEDOREF L~ T 5, X KT (Ni, Cu) &2\ T, ALVYHRITA TH 50,
CueMnAl @ Cu DRSS D5 & —F T 5, NigMnSn ® Ni O RIBESG L EE D DM AR
hTik, WEBEBI MELR TR WL THS, YT (Sn, A) @ s BEFACVHBIIE & &
RCALVCIFHERZRTHD, ZOMER X, Mn FFDOLRFLESRTH & v Y FF DR
BEBL NigMnSn R L THE &V HBEND 235500, NBREOFEOREIEL - LT5
W BB, WTFRER X, Y EFORBEBIINIWEELTIVWEDERbRS,
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