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The X-ray diffraction patterns of an FesN: film epitaxi-
ally grown on an Ine;GaosAs (001) substrate at 300 K were
measured. Clear peaks were detected in several planes in-
volving the a-axis of Fe,gN,. The lattice constants of the
a- and c-axes of the Fe;sN; film at 300 K were 5.723A and
6.277 A, respectively. In addition, X-ray diffraction pat-
terns were measured in the temperature range between
20K and 300 K in order to evaluate the temperature de-
pendence of a unit cell volume of FejgN,. The lattice con-
stants of the a-axes increased slightly with decreasing tem-
perature while those of the c-axes decreased. The lattice
constants of the a- and c-axes of the FeN; film at 20 K
were 5.730 A and 6.261 A, respectively. The unit cell
volume of Fe N, is likely to be constant below 300K that
is around 205.6 A3 The magnetic moment per Fe atom
for Fe 6Ny, calculated from the unit cell volume and satura-
tion magnetization was 3.23 pp at 300 K and 3.53 g5 at
20 K.

Key words: Fe¢N,, lattice constant, unit cell volume, mag-
netic moment, X-ray diffraction, body center tetragonal,
giant magnetic moment, transmission electron micro-
sScopy
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T Target (Cu) 200 kV, 250 mA
S: Siit

SP : Sample

a . Titting angle

B : Rotating Angle of tiit

DS : Divergence slit

RS : Receiving slit

M ¢ Crystal monochromator

6. Incident angle

20 : Diffraction angle

Fig. 1 Schematics of X-ray diffraction measurement.
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Fig.2 XRD peaks for Fe;sN»(002) and (004) planes at 300 K.
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Fig. 3 S-Scan profiles for FesN, at 300 K.
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Fig. 4 XRD peaks of FeiN; films for several planes
including a-axes at 300 K.
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Fig. 5 XRD peaks of Fe;sN; at 300 K and 20 K for (002) and
(114) planes.
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Fig. 6 Temperature dependence of the lattice constants of
a- and c-axes, and unit cell volume for Fe;sN2.
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Table 1 Results of XRD measurement for Fe;sN:

300 K 20K
A-axis 5723 A 5.730 A
C-axis 6277 A 6.261 A
Unit cell volume 205.59 A3 205.57 &3
Saturation magnetic  29.3 kG 32.0kG
flux density
Magnetic moment 3.23 pg 3.53up

Table 2 Comparison of magnetic moment of FeisN:

Fe1eN2 Fe
Atomic number 2.42X1017 7.17X1017

density (atoms/cm? )

Samples 8 mmo 6 mmo
340 A 860 A
Saturation 0.00400emu 0.00405
magnetization
Magnetic moment  3.53 ug 2.16 ug
(RBS)
Magnetic moment  3.23 ug 214 pg

(XRD, thickness)
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