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Abstract

In this dissertation, we “have systematically. studied the Sn-doped manganites
Ls;»SnMnO; (x=0.1 — 0.5) uSing 'various-rexpetimental probes. Due to the inherent
difficulties of preparing pure phase ‘samples; the ‘issue of the substitution of tetravalent ion
Sn*" into LaMnO; manganite remains controversial and further studies are in order. We
compared the detailed magneto-transport behaviors, electronic structure and microstructure
analyses, and provided solid evidences that clarified some of the outstanding issues in this

research field.

Firstly, we study the fabrication of single-phase Lay7Sny;MnO; thin films on SrTiO;
substrates by pulsed laser deposition (PLD). The as-deposited films, though were insulating
with no sign of insulator-metal transition (IMT), did display paramagnetic-ferromagnetic
transition (PFT) around 170 K. Ex-situ annealing the films not only significantly improves the
crystallographic quality but also raises IMT and PFT to 315 K and 320 K, respectively. The

transport properties can be drastically changed by the strain originates from large ion-size
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misfit between Sn and La and film/substrate epitaxial relation. The preliminary x-ray
absorption spectroscopy (XAS) shows signature of Mn®**/Mn*" mixed-valence indicating that

tetravalent Sn ions does result in electron-doping into the e, band of Mn.

We also prepared the single-phase Lag;Sny3MnO; thin films on LaAlO; substrates by
PLD. The as-deposited films, like those grown on STO substrates; all exhibit ferromagnetic
insulator behaviors. The XAS of the as-deposited Lay;Sngs;MnO; films also showed
characteristics of Mn®"/Mn”" mixed-valence suggesting the realization of the electron-doping
into the e, band of Mn via the doping of tetravalent Sn ions. The transmission electron
microscopy (TEM) analyses on the as-deposited Lag7Sny3MnOs films further confirmed that
the films are epitaxial with uniform composition distributions. It is suggestive that the doping
level of x = 0.3 in La;,Sn,MnO; can be achieved without disrupting the perovskite
structure or any composition inhomogeneity-On the other hand, ex-sifu annealing in oxygen
as well as in argon atmosphere; though both drive the films to display IMT and a marked
enhancement in the transition temperature, the preservation of Laj;Sng3MnO; phase is
somewhat doubtful. In the oxygen-annealing case, the evidence from the XAS measurements
on Sn ions though showed the existence of tetravalent characteristics, the Hall measurements
indicated that the obtained Laj7Sn3MnOs films are p-type in nature. Furthermore, the TEM
analyses also revealed the emergence of the Sn-compounds, which may ultimately drive the

obtained films into La-deficient La;.,MnOj3 phases.

Finally, we investigated the magnetic properties and electronic structure as a function of
doping concentration for La;..Sn,MnO; with x=0.1—0.5. The as-deposited films were all
ferromagnetic insulators with no sign of insulator-metal transition (IMT). It is believed that
the structural disorder may have obstructed the long range magnetic ordering and resulted in
ferromagnetic-insulator characteristics. Moreover, it is found that both the crystalline structure

and saturated magnetization of the as-deposited films deteriorates with the increasing doping
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level of Sn. The XAS of the as-deposited LSnMO films showed signatures of Mn®/Mn*"
mixed-valence indicating that tetravalent Sn ions indeed have resulted in electron-doping into
the e, band of Mn. The origin of the additional magnetic transition near 44K observed for x >
0.3 will be discussed base on the experimental results obtained from x-ray diffraction (XRD),
and transmission electron microscopy (TEM). The phase diagram of the La;.Sn,MnOs;
reveals that the properties of the electron-doped manganites are not symmetric to their

hole-doped counterparts.



