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Pulsed laser deposition(PLD) B}t S2H-8- 083} hexagonal HoMn, _FeOs(x = 0.0, 0.05) E2-& 9120 Z PYTi/Si0./Si
718 $foll FHH}. B3 x-ray diffraction(XRD), atomic force_microscopy(AFM), scanning electron microscope(SEM), =
x-ray photoelectron spectroscopy(XPS)E Ea}o] uhte] A4sa 2 w)y 125 BEAMSIHIL, conversion electron Méssbauer
spectroscopy(CEMS)E- ©| 83} 2713 EAdd)] sl skt BATZEE hexagonal TEEH space group®] Péyem®= £
H31al, single crystalzhs B8] (110) Wakoz A viddS 7111 ZEE9Th. HoMngesFeoosOs BFHe] 79 single crystal
B3-S W] hexagonal unit cell®] ¢, & YA} g, & thh ZhAgho = B ol vl Z&d) ARRE PYTI/SION
Si 71479] lattice mismatch W22 SAHT) Fer} w3 X8 HoMngosFeoosO; 2R AR2olX CEMS 248 =308+ 2
T}, HoMnggs "Fegs05 229 79 magnetic Tye] 72K FZo)=g, AkeolA doublet absorption spectrume] FZH 1, A7)
AFE5A} E-83k(quadrupole splitting; AEp)°] 1.6210.01 mm/sE BlwE 2 2k 7188 gelsisid.
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Fig. 1. XRD patterns of various oxygen pressure of HoMnO; films a)
O, : base pressure, b) O, : 20 mTorr, ¢) O, : 100 mTorr.
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Fig. 2. XRD patterns of HoMn; _,*Fe,0; (x=0.0, 0.05) films, a)
x=0.0, b) x=0.05.

19—

olfal lort AR FA|
785 o] ofd olaMdol vehde
2 sl HE =7 20 g 7.0x107 Torr ©J3pllA &

gtond, 71 opgel 4

Fig. 2= HoMn, JFe,Ox(x = 0.0, 0.05) 2} Ago] i3t
XRD 2A3E Vet 449, TFe X|3ol mE o|x1t
o] upute] ZAwlom, AAEH  targetis
28] F peak’} (110) ““_& hexagonal 752} ab-plane®.
2 SauEdS 7T FAEURS Bolal ok A
o] A@o] Z7kION Tk PIeRiA S,

target® RT3 A7, Fig. 1 ¢)°] HoMngees’ FegsOs
alol Ax} AEE 40 =6.085, ¢g =11398 A= FEAx]o]
target®] ZANG ap = 6.139, ¢ = 11403 A HT} a-F0] c-
ZRt} Ao g go] 1A HolH, o= Pylll) 71
79 lattice mismatch®] oz AT

Fig. 3 FFAARANEE 0]8310] S783F HoMngos' Fegos0s

O] B}\‘——

i
oy
3k
l:]

ek g o]ul] 9 cross section ©H|A| AME LERAAL
vk Z9A% gEigde] 124 52 35 & 5 der

5% 15.0kV 11.6mm x50.0k SE{U)

5% 15.0kV 11.0mm x50,0k SE(U)

Fig. 3. SEM images of HoMnFegsO; film a) surface, b) cross
section.
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Fig. 4. Mossbauer spectra of HoMnggsFeygsO; target powders at

various temperatures.
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Fig. 5. Conversion electron Mdssbauer spectra (CEMS) of
HoMng gsFe 0505 film at room temperature.
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The hexagonal HoMn; _Fe, 05 (x = 0.00, 0.05) thin films were prepared using pulsed laser deposition (PLD) method on Pt/Ti/SiO,/
Si substrate. The microstructure and magnetic properties have been studied by x-ray diffraction (XRD), atomic force microscopy
(AFM), scanning electron microscope (SEM), x-ray photoelectron spectroscopy (XPS), and conversion electron Mdssbauer
spectroscopy (CEMS). From the analysis of the x-ray diffraction patterns, the crystal structure for all films was found to be a
hexagonal (P6;cm), which was preferentially grown along (110) direction. The lattice constant ¢, of the film with x = 0.05 was close to
that of single crystal, whereas lattice constant a, with respect to single crystal shows a slight decrease. This difference of lattice
parameters between film and single crystal was caused by the lattice mismatch between the film and Pt/Ti/SiO»/Si substrate.
Conversion electron Mossbauer spectrum of HoMngesFeg o505 thin film shows an asymmetry doublet absorption ratio at room
temperature, which is due to the oriented direction of crystallographic domains. This is corresponding with analysis of x-ray
diffraction. The quadrupole splitting (A4E,) at room temperature is found to be 1.62+0.01 mm/s. This large AE, was caused by
asymmetry environment surrounding Fe ion.
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