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Tablel-1

Fe16N2

1990 [8, 19, 20, 21, 22, 23, 24, 25, 26, 27] MBE GaAs
a"-FegN3
29kG (3.2 ug / Featom) 4.2K  34kG 3.5pg/ Fe atom
330kOe  a-Fe
1992 [28, 29, 30, 31] Ar+N,
MgO 100 3000A o-Fe + (0"+ a')-FegN,
os 220emu/g [32] a"
240 emul/g a” Fe
200 a" a+y' a" a
X
FeisN, N [33]
a" Komuro
[34]
[35, 36] Ar Fe-N
o
a"-FeigN;
y-Fe high-spin low-spin
high-spin low-spin a"-FegN,
3.2ug 2.4up
a"-FeigN;
a"-FegNs [1] Fe-N
a“-FeiN; (i)
o
[1,20]



O("—Fe16N2
a"-FeigN,
Ax=0
Fe(8h)
Genderen

(iii)

a"-FeigN,
Jack a"-FeigNy
Fe(8h)
[37]
o
X
Fe(4e)

x=0.2466 ( Ax=0.034)

Ax Ax=Az/14

Q

Fe(8h)
x=0.25
Genderen  [38]

a"-FegNo
z=0.297 ( Az=0.047)
Az, Ax 0.25
AX
Fe(8h) x



Table 1-1;

Magnetization
Authors Year Methods Phases g
(method) a” net value
RE oa+g” 315 emu/g
C. Gao et al. [39] 1993 sputtering (TEM) (29.3kG) 247 emulg
M. Komuroetal.[8] 1991  MBE (XOF(\’"II)) 200kG  29.0kG
rapid o+ 310 emu/
X. Bao [40] 1994  quenching oa+a vy 9 170 emu/g
(nowder) (XRD) (28.9 kG)
DC a'+a"
D.C.Sunetal. [41] 1996 sputtering (XRD) 28.7 kG
. vacuum o+a'+a”

T. K. Kimetal. [1] 1971 evaporation (TEM) 28.3 kG 25.7 kG
W. E. Wallace et al. 1994 qugrifélho!ng ao'+a'+y 280 emu/g 189 emulg
[42] (powder) (XRD) (26.2 kG)

rapid -
J. M. Coey etal. [43] 1994 quenching o (Jrl\(/lxo; Y Z(Zé gnlllé/)g 205 emu/g
(powder) '
S. Okamoto et al. [35] 1996 IBS O&g[;)y 25 kG 32 kG
RE o 260 emul/g
C. Oritz et al. [44] 1994 sputtering (XRD) (24.0 kG) 250 emu/g
ion g+ 257 emu/g
K. Nakajimaetal. [3] 1990 implantation (XRD) (24.0kG) 245 emulg
. DC a'+a" 240 emu/g
?gé] Takahashi et al- 199, cittering  (XRD+ M) (22.3kG)
M. A. Brewer et al. 1996 DC a'+a" 240 emu/g
[45] sputtering (XRD) (22.3 kG)
. ion assisted a+a'+a" 237 emu/g
H. Jiang etal. [46] 1994 evaporation (XRD) (22.1 kG)

a



1-3. FeigN»

1989 Kanamori [47]
Sakuma [48]
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Jack x=0.31
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Table 1-2; FeieN2

Method
Authors Method Fe(4e) Fe(8h) Fe(4d) N(2a) Ave. (Ug)
A. Sakuma [48] LMTOVBH]  2.27 2.25 283 -0.07 2.39
B. I. Min [52] LMTOvVBH) 2.3 2.50 2.85 0.06 2.50
S. Mater [53] ASW 2.30 2.37 2.74 -0.01 2.42
S. Ishida et al. [54] LMTO 1.96 241 291 242

R. Coehoorn et al. [55] FLAPW 204 233 282 -0.03 2.37
J.M.Coeyetal. [56] LMTO-ASA 230 237 286 2.48
K. Miura [50] Dv-Xa 198 209 282 2.25

H. Nakajima [57] LDA+LAPW 198 228 289 -0.03 2.35
W.Y. Lai et al. [49] LDA+U 2.36 2.75 353 -0.01 2.85
Sawada et al. [51] APW force  2.043 2295 2759 -0.058 2.40

* 2.002 2295 2757 -0.043 2.40

K.Uminoetal. [58] FLAPW+SIC 196 248 2.73 2.39

LMTO: linear muffin-tin orbital method.

vBHJ: the local spin-density approximation as formulated by von Barth and Hedin
[59]and parameterized by Janak [60].

ASW: augmented spherical wave.

LAPW: linearized augmented plane wave.

FLAPW: full-potential LAPW.

Dv-Xa: discrete variational Xa method.

LDA: local spin density approximation.

U: on-site Coulomb interaction addition.
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2-2-2.
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Table 5-2; FegN,
MUB
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Coehoorn et al. |-0.03 2.33 2.04 2.82 2.37
Nakajima et al. 2.5 1.3 3.8 2.5
this work
(Ax=0.000) -0.02 2.28 1.97 2.78 2.32
this work
(Ax=0.030) -0.03 1.95 2.17 2.74 2.20
2.2-2.3up
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Appendix A.

3 3
diffuse fundamental
diffuse
scattering IP Kinematical theory
IP
diffuse Fig.A-1
CO* 7)2>*
fundamental *
spot 0
*
a0
Fig. A-1; diffuse
spike <102>*
spike Fig.A-1
diffuse =0
background fundamental spot
002a' 1
Brillouin zone diffuse l4(h)

Patterson P(u)

P(u)=I lq(h)cos2mhu du J' <AV(r)><AV(r+u)> dr

AV(r): (AV(r) =<V(r)>+AV(r)

—116—



P(u) AV(r) AV(r) la(h) la(h)
Fig.A-2 (oon*
l¢=Aexp[-0i(I-1o)’]
Fig. A-2; 00l
P(u)=A J' exp[-cx(l-lo)z] exp[-2milu]dl
=A J’ exp[-a(l-lo)z] exp[-2mi(I-lg)u] exp[-2milou]dl
=A J’ exp[-a(l-lo)?] cos2m (I-lo)ud(l-lo)x cos2milau
Vg o,
=A,[— exp[-—u]cos2mlyu
a a
Fig.A-3
|total(u)'|bragg(u) AV(I’)
. cluster
Fig.A-3  P(u)
1 0 /
cluster ~ ‘ /
cluster
2 1/|0 (IO: cluster )
Fig. A-3; Fig.A-2
cluster
cluster
cluster
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Appendix B.

FeleNg

TSPACE[1]

Sawada FegN» optical mode
2A1g+Ag+3A +B1g+2Bg+Boy+3E4+H4E,
[2
FeisN> Fig.B-1
Fig.B-1 Q
4/mmm

[3] Table B-1
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Table B-1;

E 2C4 C, 2Cy 2Cy i 2S, Oh 20y 204
() | ) -Qy) -1x) (1) @Qy) -1 @Qy) (1) -1x) -(1y)
Iy) [ y) I -1y) -1y @) -1y -1 (1y) 1y -(Ix)
12 | 120 @12 (12 -(120 -(12 -(12) -(120 -(12) (12) (12
2) | 2 -@y) -@) () (@) -@) Gy 2 -3 -(2y)
@2y) | @) () -@y) -GBy) (@ -@y) -0Cx) (@) @y -(2%
220) | 22) (32) (420 -(bz) -4y -(420 -52) -(22) (32 (22
3x) | Bx) -(dy) -5 ) @y) - @) (&) -(2x) -(5y)
@By) | Gy @) -By) -(4y) (G -(By) -2 @Qy) (2y) -(5%)
(B2) | B2) ((4z) (52) -(4z) -(3z) -(52) -(2z2) -(32) (2z) (52)
@) | ) -Gy) -2 ) (2 (29 @) @) -5 -(4y)
(4y) | (4y) (%) -(@2y) -@y) (2x) -@2y) -Gx) @y Gy -4
42) | 42) (Bz) ((22) -(32) -(2z2) -(2z) -(3z2) -(4z) (52) (42)
Gx) | &%) -@2y) -3 (29 (By) -3) (@) (6 -4x) -@Qy)
Gy) | Gy) @) -By) -@2y) (¥ -Qy) -4 (Gy) @4y -(3%)
5z2) | G2) (2z) ((3z) -(2z) -(5z2) -(3z) -(4z) -(52) (4z) (32)
(6x) | (6x) -(By) -(6x) (7)) (7y) -(7) (7y) (7)) -(6x) -(6y)
6y) | (6y) (6x) ~-(6y) -(7y) (7x) -(7y) -(7x) (7y)  (6y) -(6x)
(6z) | (62) (62) (62) -(72) -(72) -(72) -(72) -(72) (62) (62)
(™) | (™) -(7y) -(7x) (6x) (6y) -(6x) (6y) (6x) -(7x) -(7y)
() | (7y) (1) -(7y) -(6y) (6x) -(6y) -6x) (6y) (7y) -(7%)
(72) | (7z) (7z2) (7z2) -(6z) -(62) -(62) ~-(62) -(62) (72) (72)
8x) | 8) -(9y) -(Bx) () (By) -(9) (@By) () -(8x) -(%)
@y) | By) (9% -@By) -(9y) (Bx) -(9y) -(Bx) (%) (By) -(9)
Bz) | B) (92) (@) -(92) -(Bz) -(92) -(8z) -(92) (Bz) (92)
%) | ) -@By) -(9%) (@) (9y) -B) (y) (&) -(9%) -(8y)
Oy) | Oy) (Bx) -Oy) -@By) (Ox) -@By) -(9%) @y) (9y) -(8)
92) | ©2) @Bz) (92) -(8z) -(9z2) -(Bz) -(92) -(Bz) (92) (82

27 3 -5 -1 -5 -3 -3 5 5 5

E 2C4 C2 2C2’ 2C2" i 284 Oh 20'\/ 20d
X 27 6 -5 -2 -10 -3 -6 5 10 10

4/mmm
Table B-2 4/mmm
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Table B-2; 4/mmm
E 2C, C, 2C° 2C" i 25, ©, 20, 204 [4/mmm]
Ayl 1 1 1 1 1 1 1 1 1 1 X2y, 7
Ayg 1 1 1 -1 -1 1 1 1 -1 -1 R,
By[1 -1 1 1 -1 1 -1 1 1 -1 x2-y?
Bag 1 -1 1 -1 1 1 -1 1 -1 1 Xy
Eg 12 0 -2 0 0 2 0 -2 0 0 /]MRuRy]| (xz,¥2)
Ay 1 1 1 1 1 -1 -1 -1 -1 -1
Ay | 1 1 1 -1 -1 -1 -1 -1 1 1 z
B1u 1 -1 1 1 -1 -1 1 -1 -1 1
B, J]1 -1 1 -1 1 -1 1 -1 1 -1
E. 2 0O -2 0 0O -2 0 2 0 0 (x,y)
Aqg: [27+6+(-5)+ (-2)+ (-10)+(-3)+ (-6)+5+10+10]/16=2
Agg: [27+6+(-5)- (-2)- (-10)+(-3)+ (-6)+5-10-10]/16=1
Bug: [27-6+(-5)+ (-2)- (-10)+(-3)- (-6)+5+10-10]/16=2
Bag: [27-6+(-5)- (-2)+ (-10)+(-3)- (-6)+5-10+10]/16=1
Eq: [2x 27-2x (-5)+2x (-3)-2x 5]/16=3
Aw [27+6+(-5)+ (-2)+ (-10)-(-3)- (-6)-5-10-10]/16=0
Aoy [27+6+(-5)- (-2)- (-10)-(-3)- (-6)-5+10+10]/16=4
B [27-6+(-5)+ (-2)- (-10)-(-3)+ (-6)-5-10+10]/16=1
B..: [27-6+(-5)- (-2)+ (-10)-(-3)+ (-6)-5+10-10]/16=0
E.: [2x 27-2x (-5) -2x (-3) +2x 5]/16=5

M=Ayu+E,
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Fig. B-1
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