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1 Nd,FeuB
x y z
Nd 4f 0.268 0.268 0.000
Nd 4¢ 0.140 -0.140 0.000
Fe 16k, 0.223 0.567 0.127 O Nd(H
Fe 16k, 0.037 0.360 0.176 Nd(g)
Fe 8j, 0.098 0.098 0.204 Fe(e)
Fe 8, 0.317 0.317 0.246 Fe(e)
Fe 4e 0.500 0.500 0.114 Fe(Jy)
Fe 4¢ 0.000 0.500 0.000 ,
Fe(j,)
B 4g 0.371 -0.371 0.000
Fe (k)
Fe(kg)
3.2.
® B(g)
Dzw = xu - xl! az + yu yz 2b2 + 2z, - zv 202 "
Diamond | NdyFey B
41 §
44 a Ix
6 1
I, = Iyl 2.
IM
I a 2.
2 NdFe,B
D n, /nm D n, /nm
1 B g —Fe ki 0.210 8 2 Nd f —Fe k, 0.306 8
2 B g —Fe e 0.212 4 23 Nd f —Fe j, 0.307 4
3 Fe j, —Fe k, 0.239 8 24 Nd f —Fe k 0.308 8
4 Fe j, —Fe j, 0.244 2 25 Nd g —Fe k 0.309 8
5 Fe k, —Fe k, 0.246 8 26 Fe k, —Fe k 0.311 4
6 Fe ¢ —Fe k, 0.250 8 27 Nd f —Fe ¢ 0.312 4
7 Fe e —Fe k 0.251 8 28 Nd g —Fe j, 0.314 4
8 Fe k, —Fe k, 0.252 16 29 Nd f —Fe e 0.321 4
9 Fe e —Fe ji 0.253 4 30 Bg—Bg 0.321 1
10 Fe k, —Fe k, 0.256 12 31 Nd f —Fe j, 0.327 4
11 Fe ¢ —Fe k 0.257 8 32 Nd g —Fe 0.328 8
12 Fe j, —Fe k 0.260 8 33 Nd g —Fe k, 0.328 8
13 Fe k, —Fe k, 0.260 4 34 B g —Nd f 0.330 4
14 Fe j, —Fe j, 0.265 8 35 Nd ¢ —Fe ¢ 0.340 4
15 Fe j, —Fe k, 0.266 8 36 B g —Fe ¢ 0.346 4
16 Fe j, —Fe k 0.270 8 37 Nd g —Nd g 0.349 1
17 Fe j, —Fe k 0.276 8 38 B g —Fe j, 0.362 4
18 Fe j, —Fe j, 0.277 4 39 Nd g —Nd f 0.376 4
19 Fe e —Fe e 0.278 1 40 Fe e —Fe k 0.386 8
20 Fe e —Fe j 0.280 4 41 B g —Fe ), 0.388 4
21 B g—Nd g 0.287 2
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3 NdyFeyB
Fe ¢ Fe e Fe j Fe j, Fe k, Fe k, Nd f Nd g B g
Al5 Al3 A10 C3 A7 A8 3 3 1
Iy 0.330 1.220 2.020 3.320 2.510 2.410
m3y 0.301 1.31 2.028 3.459 2.444 2.404
n. 5.699 4.690 3.972 3.000 3.556 3.596 2.096 2.096 1.000
n 0.200 0.873 1.352 1.541 1.629 1.603 0.904 0.904 2.000
R 1 /nm 0.0969 0.1041 0.1092 0.1234 0.1121 0.1119 0.1527 0.1527 0.0798
4 Nd,Fe;,B
n(Z na
D n, /nm D n, /nm D n, /nm D n, /nm
1 8 0.565 0.207 0.210 22 8 0.231 0.301 0.306
2 4 0.384 0.209 0.212 23 4 0.346 0.304 0.307
3 8 0.568 0.236 0.239 24 8 0.216 0.305 0.308
4 2 0.423 0.241 0.244 25 8 0.208 0.306 0.309
5 8 0.486 0.243 0.246 26 4 0.041 0.308 0.311
6 8 0.232 0.247 0.250 27 4 0.103 0.309 0.312
7 8 0.298 0.248 0.210 28 4 0.265 0.311 0.314
8 16 0.386 0.249 0.252 29 4 0.096 0.318 0.321
9 4 0.246 0.250 0.253 30 1 0.002 0.318 0.321
10 12 0.328 0.253 0.256 31 4 0.093 0.324 0.327
11 8 0.180 0.254 0.257 32 8 0.090 0.325 0.328
12 8 0.256 0.257 0.260 33 8 0.099 0.325 0.328
13 4 0.287 0.257 0.260 34 4 0.027 0.327 0.330
14 8 0.326 0.262 0.265 35 4 0.035 0.337 0.340
15 8 0.348 0.263 0.266 36 4 0.002 0.343 0.346
16 8 0.302 0.267 0.270 37 1 0.212 0.346 0.349
17 8 0.240 0.273 0.276 38 4 0.002 0.359 0.362
18 4 0.206 0.274 0.277 39 4 0.075 0.373 0.376
19 1 0.078 0.275 0.278 40 8 0.002 0.383 0.386
20 4 0.151 0.277 0.280 41 4 0.001 0.385 0.388
21 2 0.140 0.284 0.287
AD=|D n, =D n, | =0.0032um T¢=618.9K IAT1/Tc=4.99%
Fe
4. 4s 4s
4p 5
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2 3 Fe
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5 NdyFeB Fe
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Al5 A3 A0 3 A7 A8
My 0.301 1.310 2.028 3.459 2.444 2.404
ng 1.800 1.127 0.648 0.000 0.371 0.397
ne 5.699 4.690 3.972 3.000 3.556 3.596
4s n 0.200 0.873 1.352 1.541 1.629 1.603
4s 0.900 0.563 0.324 0.229 0.185 0.199
4p 1.000 1.000 1.000 1.230 1.000 1.000
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Analysis of valence electron structures and calculation of
magnetic properties of Nd,Fe 4B~
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Abstract

The valence electron structure and magnetic properties of Nd, Fey, B intermetallics have been investigated using empirical
electronic theory of solids and molecules. The calculations fit the experimental data well. It reveals that the magnetic properties
of Nd, Fej4 B are proportion to the 3d electrons of Fe atoms. The moments increase from the Fe at 4 ¢ site to the Fe at 16k, site
which is due to the changes between the valence electrons dumb pair electrons and 3d magnetic electrons. According to the
calculation 78% of dumb pair electrons and 18 % of valence electrons in d orbit change to magnetic electrons this causes the
increase of moments from the Fe at 4c¢ site to the Fe at 16k, site. Both Curie temperature and moments are proportion to the
coordination numbers of the Fe atom however the Curie temperature decrease with the weighted equal bond numbers . The
effect on Curie temperature of non-magnetic elements Nd and B is derived from the change of the Fe—B and Fe—Nd bond

distances.
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