107 JOINT
MMM/INTERMAG

- CONFERENCE
JANUARY 7-11, 2007
BALTIMORE, MARYLAND

ABSTRACTS




GQ-05. Fe valence states and fermmagnetlsm ovecurring in reduced
anatase T, ;. Fe, 0y » 4 Lee' K Choi'and ©, Kim'J, Physics, Kookmin
Liniversdry, Seoul, South Kerea

Since the theorelical predictions of mom lemperature ferromagnetism (R]-
Fid) | the wide band-gap semiconductor with p-type Uoping, the various
oxide semiconductor materials have been extensively investiputed as thebd
matrices for spinfronic devices, With many hopeful reports on the obarg
tion of RT-TM in these oxide svatemns, recenily some experimentsl readh
hove supzested that there is 2 strong cormelation between the enhancementd
I and the oxyeen deficianey [ 1-3]. b thiswork, to resolve ilie oéourmns
of P\ after vacuim annegling, we have investigated the magnetic behiwdo i
Fe lons In TiD, an atomic scale. Anatase T, .-Fe .0, pobyerystaliine i
films were grown on thermally oxidized Si substrate by a sol-gel meethpl
Precursor Tilms were annealed m air first ond further omoealed i
ambience. Arr-annested insulating film showed paramagnetic (PM) belinie
at RT, However, when the film was further annealed in & vacuum, the BTN
was nbserved with the magnetic moment of 0.42 W,/Fe. The Hall effect bt
suggest that the carriers of yacuum-annealed film ure p-type, which turm sl
to be independan of the oheerved FM. Conversion electron Miksbiuer s
trn of atr-arrealed Tim at RT show i single doublet, stiepestinp tht thef
jons are PM. Isomer shifl value (&) of the PM douhlet is found o be U2
mmims relative to the metallie Fe, which is consistent with the Fe'' cinm
atate. On the other haml the sbsorption spectrn after vacuum-anncslig)
exhibit two doublets st BT, In which one is ihe same companen) wail i
amnealed Tl and the other is new doabiet (&= (.81 mmv's) correspondingiy
Fe'' state. We note that; after vacuum-anneating, the RT-FM occurred sme
taneously with the new Fe*' doublet. This result seems to indicate that "
ions erested as a result of vacuum annealing are resporsible fr the phsers

£ i this system





