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Fig. 1. X-ray diffraction patterns of NdFe,,Ti,,Mog;.
The peaks are indexed by using the tetragonal ThMn,,
symmetry.

Table 1. Lattice parameters a, and Cg, unit cell volume
Vo, Curie temperature T., Debye temperature @ (K)

and saturation magnetization o, of NdFe,,;Ti;,Moy;.

a,(A) colA) Vo(AY) T(K) 8(K) o.lemu/g)
77K 26K

NdFe,,- Ti;;Mo,; 8637 4807 3686 600 340 1275 1124
NdFe -, Tiy 4 8597 478 P21 50 4 1154 926
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Fig. 2. Mossbauer spectra of NdFe ;- Ti,,Mo,,; at low
temperature,
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Fig. 3. Mossbauer spectra of NdFey,;Ti,»Mog, near
the room temperature,
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Fig. 4. Mdssbauer spectra of NdFe,;Ti,,Mo,; near
the Curie temperature,
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Table II. M&ssbauer parameters for NdFe,o; Ti;.Mq; (M =Mo, Ti). H,, is the magnetic hyperfine
field in unit of kOe, 4 E the quadrupole splitting, and 6 the isomer shift relative to metallic iron at

room temperature in unit of mm /s.

Modssbauer sites
compound T(K) Mean
parameter 81, 8i, 8j2 8J1 8f
Hy,y 350 331 308 279 255 305
NdFey; Ti, oMoy, 13 4E, 0.04 0.02 0.05 0.04 0.08
o 0.13 0.06 —0.03 —0.08 —0.11 —0.01
H,y 347 320 303 276 252 300
NdFeo,Ti;s 13 4 E, —0.02 —0.03 0.00 0.00 0.02
é 0.14 —0.02 —0.07 —0.08 —0.12 —0.03
H,, 307 279 259 238 213 259
NdFe o, Ti,;Mog, RT 4 E, 0.08 0.09 0.03 0.06 0.07
o —0.10 —0.11 —0.24 —0.26 —0.25 -0.19
H,y 301 272 252 231 203 252
NdFe,o;Ti; 3 RT 4E, 0.02 0.03 0.00 0.02 0.03
o —0.09 -0.15 —0.26 —0.25 -0.23 —0.20
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Fig. 5. Dependence of magnetic hyperfine fields, Hyy,
on the temperature in NdFe,;Ti;,Mo;.
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Fig. 7. Temperature dependence of the magnetic mo-
ment under an applied field of 10 kQOe for NdFe;Ti,,
Moy;. Solid circles are average normalized magnetic
hyperfine fields taken from Mdssbauer spectra,
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We have studied crystallographic and magnetic properties of NdFe,;Ti;»Mo,, by Mdssbauer spectroscopy, X-
ray diffraction and vibrating‘ sample magnetometer (VSM). The alloys were prepared by arc-melting under an ar-
gon atmosphere, The NdFe,,;Ti,»Mo,, has pure a single phase, whereas NdFe,,Ti,; contains some a-Fe,
conformed with X-ray diffractometry and Mdssbauer measurements, The NdFe,,,;Ti, Moy, has a ThMn,-type
tetragonal structure with a0:8.6371§; and c,=4.807 A. The Curie temperature (T¢) is 600 K from the result of
Méssbauer measurement performed at various temperatures ranging from 13 to 800 K. Each spectrum of below T¢
is fitted with five subspectra of Fe sites in the structure (8i,, 8i, 8j2, 8j1, 8f). The area fractions of the
subspectra at room temperature are 12.3 %, 14.0 %, 21.0 %, 11.8 %, 40.9 %, respectively. Magnetic hyperfine
fields for the Fe sites decrease in the order, H,,(81) > H,,(8)) > H,,(8f). The abrupt changes in the magnetic
hyperfine field, an magnetic moment observed at about 160 K in NdFe,,;Ti;,Mo,, are attributed to spin
reorientations. The average hyperfine field of the NdFe ,,Ti;.Mo,; shows a temperature dependence of

[Hyy (T)—Hy/ (0)1/Hus (0) = =034 T/ Te)**=0.14( T/ Te)** for T/Tc<0.7,
indicative of spin wave excitation, The Debye temperatures of NdFe ,;Ti,; Mo, is found to be ® =340+ 5 K.



