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Abstract

TRE L)

DV(Discrete Variation)-Xe cluster calculation was employed to calculate the electronic states of ¥'~-FeN

which was one of iron nitride phases synthesized from plasma ion nitriding to improve surface hardness and wear
resistance. The result of calculated electron density of states for Fe was similar to the result of band calculation. The
cluster used for calculation of electronic states of y'-Fe.N was based on Fei N cluster which comprises 15 atoms.

Finally the electronic states of ¥'-Fe.N such as net-charge, band order, energy level, electron wave-function, and
contour map for electron density were derived by the calculation.
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Fig. 1. Cluster model for FeuN of fcc Fe employed in the calcu-
lation.

cluster = shi}e] UALE SA 02 AT\ A2EA
[ AE 22jste] A4bslz] $9& cluster model 24,
£ AT N2 $422 AL, A2TF Fes 27
8lo] FA4% FeuN cluster® A=H3}sich. o] Zdldxe
ZAl9] Octahedral sitesl] N3} = 3] A1ZHSA < &
Alell 6709] Fe & A2TA X2l 24 8§71¢] Fed=t
2 9 A9A e F2E FHo Yt 283, of F3
28 Zdo) AM-E AAAEE 3795ANWE Aslgen,
Oh(X, Y, 25 2+2el) C7t 2T, 2 9} Cso] QTht®) 9]
NALE o] &3kt

3. Znt ¥ nH

3.1 HXte| AT
Fig. 2& DV-XoFej28 yo2 A4 bec Fed &
AU (Fig. 2(b)) &, W= A Aol 28 Fedf A
(Fig. 2(a))" % vlugdt AxE vebd 7otk dEsHA
E F AR el 7k zpo)7} 2lent, Energy (eV) 7t 0
Tl A F T4 25 S AAE A, -29 -4 &
%"1]*15 ZZt AL EPER, o]F2 ME 2 dAs}
L Age Bolx 98 & 4 ot o, AT BAL B3
A= AL, =58 35EAY AR At obi, NE A
7V 7-%-¢] Wizle]d, Fig. 13 72 B3 15709 Q==
T3 FelaE 2dRs, AX 9 A4S F el
35 3’\1‘:}—-74" o 4= slt}h'®

3.2 ofl{x| &

DV-Xa 751]/‘1-‘:50111\-]“ populationd]A]-& APs}ey 2tz
o FAHAE) Aug GAAE AEeE FAEUSTHE
o 4= ojck, DV-Xa B35 A4t 23k population )
AL o] EAiAs 27 24 UAAEY Algel 74
A= 7] F7HA] FAHE YelE $3FEE AT
Mulliken 2] populationd]4]&- 83t A olc}.'?

Fig. 32 Feoll N& A48 UAE Fie A
7] A= E Yehith o] 2™ oA,

%9 U
7 2519149 Fe



46 FxAeF3A A2 A1z (2002)

8
&
o
&
£
[
&
o

1 I {

-10 8 £ 4 -2 0 2
ENERGY (EV)

(a)
8
3
B
£
&

T T v T v 1 T T T
<10 8 6 4 -2 0 2
Energy (eV)
(b)

Fig. 2. Comparison of the electron density of states for fcc Fe
between (a) the band calculation and (b) the cluster calculation.
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Fig. 3. Energy level for FeuN of fcc Fe employed in the calcula-
tion.
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Table 1. Net Charge for Fe,N of fcc Fe employed in the
calculation.

NEQ Electron Net Charge
N 7.00144 -0.00144

1Fe 26.11341 -0.11341

2 Fe 25.91476 0.08524

Table 2. Bond Order for Fe..N of fcc Fe employed in the
calculaiion.

N-Fe
0.3243

Total
0.6675

Fe-Fe
0.3432
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Fig. 4. Contour maps of (101) plane for (a) electron density and
(b) electron wave-funtion of Fe.N of fcc Fe employed in the
calculation.
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