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NEUTRON DIFTRACTION STUDY ON FeBSn ALIOY

The purposc of this study was to study the magnetic
property of FeBSn Alloy at room temperature and liqurd naitrogen
temperature by Neutron Diffraction. The experiment was cariied
on at Tne Office of Atomic Energy for Peaces.

The results of this study showed that The FCBSn with
Hexagonal Do19—type structure, was ferromagnctic which the
magnetic unit c¢cll was cqual to the chemical unit cell. The
orientation of magnetic moment was perpendicular to c-axis with

magnetic moment of 1.88 Bohr magnetons and 2.2. Bohr magnetons

at room temperature and ligquid nitrogen temperature respectively.
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A TR Terperature factor e eV
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MIIN 1. WHAY  Neutron diffraction patiern 204 Fe_‘,)Sn

bk 1 a sin 6 | o | 26

100 | 4.72676 | 0.12555 712 35 | 14 25 10
001 4.36100 0.13608 ?° 49 5" 15° 38 10
101 3.20521 | 0.18515 | 10 39 56 | 21 19 52
110 2.72900 0.21746 27 33 1" es 6 3a
200 2.36339 0.25110 14 2 13 | 29 26
111 2.31338 0.25653 14 51 29" | 29 52 58
002 2.18050 0.27216 15 47 12" | 31” 34 24
201 | 2.07787 | 0.28561 16 3 18" | 38 19 36
102 | 1.97958 | 0.29973 | 17 26 3 | 34 2

210 1.78655 0.33218 19" 23 35 | 38 47 10
112 1.70351 0.34837 20 22 45 | 40 45 30
211 1.65320 0.35897 21 1 @' | 322
202 | 1.60260 | o0.37030 | 21 43 3" | 43" oy

300 1.57559 0.37665 227 3| a4 14

301 | 1.48185 | o.40048 | 23 35 55" | 477 11 s0
003 1.45367 0.40824 24° 5 5 48° 0 10
103 1.38944 0.42711 5 16 27" | 50 32 54
212 | 1.38193 | 0.42943 | 2, 25 17 | 50 50 34
220 1.36450 0.43492 25: 16 12: 51z 2 24
310 1.31097 0.45268 26 54 18 53 48 36
221 1.30224 0.45571 27 6 - 54 12 -
113 1.28300 0.46255 27 32 26 | 55 a 52
302 1.27708 0.46469 27 49 48" | s5° 21 36
311 1.255.47 0.47269 26 11 52" | 56 23 44
203 1.23820 0.47929 23" 37 38" | 57 15 16
400 1.18165 0.5022 30: S 48: 60: 17 3 '
222 1.15669 0.51306 0 51 19 61 42 38
401 1.14052 0.52033 3 21 17" e’ 2 34
213 1.12756 0.52631 3 44 38" | 63 29 16
312 | 1.12354 | o.se820 | 317 s2 15" | 63T 4q 30




Ll

MY 2. UASIRY  puclear structure factor IINTHTIIUIN
hk 1 3 L |72, X 10™2H
100 6 31.97275 0.51032
001 27.25412 0
101 12 14.84192 0.16166
110 6 10.83249 0.42065
200 6 B.19242 11.92680
111 12 7.86102 0
002 2 7.01496 48.7204
201 12 6.39610 35.86332
102 12 5.83395 0.51032
210 12 1.80419 0.14151
112 12 4.39525 0.42024
211 24 4.15728 0.99032
202 12 3.92537 11.92680
300 6 3.80461 0.5630
301 12 3.40224 1.53906
003 2 3.28640 0
103 12 3.03123 0.16166
212 24 3.00221 0.14444
220 12 2.53548 45.92000
310 12 2.73641 .38266
221 12 2.70479 0
113 12 2.63590 0
302 12 2.61494 0.56301
311 24 2.53936 0.05394
203 12 2.48002 35.83937
400 6 2.29247 11.36788
222 12 2.21294 45.92
401 12 2.16258 33.64765
213 24 2.12283 0.76643
312 24 0.36427

2.11061
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MIIN - 3. UENIANDDY magnetic form factor (f£) magneiic

~cattering ampli.ude {p) magnelic Structure (F7)

magnetic interaction vector ()

b1 % sin © i f p? E rt"r‘zagx':o'al+ } q°
100 0.103_1 0.923 0.06201 0.11801 0.5
001 0.114 | 0.906 0.05974 0 1.0
101 0.155 | 0.823 0.04930 0.11380 0.7701
110 0.183 | 0.759 0.04193 0.15885 0.5
200 0.211 | 0.695 0.03516 0.30847 0.5
111 0.216 | 0.685 0.03415 0 0.64071
002 0.229 | 0.652 0.03094 1.11384 1
201 0.24 N.626 0.02852 0.75217 0.61352
102 0252 | 0.6 0.02620 0.04986 0.91227
210 0.279 | 0.546 0.02170 0.00124 0.5
112 0.293 | 0.519 0.01960 0.07423 0.8051¢9
211 0.302 0.492 0.01761 0.08043 0.57185
202 0.311 | 0.472 0.01621 0.14222 0.77010
300 0.317 | 0.459 0.01533 0.06457 0.5
301 0.337 | 0.413 C.01241 0.02072 0.55774
003 0.343 | 0.406 0.01199 0 1
103 0.359 | 0.376 0.01029 0.02790 0.95680
212 0.361 | 0.372 0.01007 0.00057 - 0.70084
220 0.366 | 0.359 0.00937 0.31389 0.5
310 0.381 1 0.333 0.00807 0.01321 0.5
221 0.383 | 0.328 0.00783 0 0.54599
113 0.389 | 0.319 0.00740 0 0.88949
302 0.3%1 | 0.313 0.00713 0.03003 0.67152
311 0.358 | 0.3 0.00655 0.01180 0.54144
203 0.403 | 0.292 0.00620 0.16351 0.89707
400 0.423 | 0.259 0.004188 0.03940 0.5
222 0.432 | 0.246 0.00440 0.14740 0.64071
401 0.438 ] 0.239 0.00415 0.10134 0.53424
213 0.443 | 0.233 0.00395 0.01599 0.80084
312 0.145 | 0.229 0.00381 0.00608 0.63276




MTI 4.

LAANAY Temperature factor

46

Internaiional Tables for Xerays Diffraction volume 2

a1
Fllums araod Frasnen

' B = 0.5 ; B = 1.9
h k1 §&£_9 R -2w o -1 - 2% )
C e (]

100 0.105 | 0.9945 0.98903 0.979 0.95844
001 0.114 | 0.9936 0.98724 0.9756 0.95179
101 0.155 | 0.988 0.97614 0.9555 0.91298
110 0.183 | 0.983x 0.96707 0.9382 0.88021
200 0.211 | 0.9778 0.95609° 0.9233 0.84492
111 0.216 | 0.9768 0.91410 0.9198 0.84603
002 0.229 | 0.9742 0.94906 0.9048 0.81866
201 Q.24 0.972 0.94478 0.896 0.80281
102 0.252 | 0.9686 0.93818 0.8862 0.78535
210 0.279 | 0.9622 0.92582 0.8629 0.74459
112 0.2%3 | 0.9581 0.21795 0.8493 0.72131
211 0.302 | 0.9554 0.91278 0.841 0.70728
202 0.311 | 0.9527 0.90763 0.832 0.69222
300 0.317 | ©.9509 0.90421 0.826 0.68227
301 0.337 | 0.9449 0.89283 0.806 0.64963
003 0.343 | 0.9431 0.88943 0.797 0.63952
103 0.359 | 0.9374 0.87871 0.783 0.61308
212 0.361 } 0.9367 0.87740 0.7809 0.60980
220 0.366 | 0.9362 0.87459 0.7754 0.60124
310 0.331 | 0.9297 0.8643 1 0.7589 0.57592
221 0.383 | 0.9291 0.86322 0.7567 0.57259
113 0.389 | 0.9273 0.85988 0.7501 0.56265
302 0.391 | 0.9266 0.85858 0.7749 0.55935
311 0.398 | 0.9238 0.85340 0.7402 0.54789
203 0.403 | 0.9218 0.84971 0.7358 0.53978
400 0.423 | 0.9148 0.83685° 0.7117 0.50651
222 0.432 | 0.9112 0.83119 0.7004 0.49224
401 0.438 | 0.9088 0.82591 0.6944 0.48330
213 0.443 | 0.9068 0.82228 0.6887 0.47430
312 0.445 | 0.9060 0.82083 0.6865 0.47128
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