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Abstract

In this study, spinel-type lithium titanate was synthesized using the solid-state reaction
method, with lithium carbonate, titanium dioxide, and titanium metal as starting materials.
Doped samples were prepared by adding different amounts of lithium fluoride to the raw
materials. After synthesis, X-ray diffraction (XRD) was used to measure the diffraction
peaks. The positions of the absorption peaks for both undoped and doped samples were
generally consistent with the theoretical values, and the lattice constants showed a slight
increase after doping.

After confirming the crystal structure, the superconducting transition temperature
was determined using measurements of magnetic susceptibility and electrical resistance
as a function of temperature. Resistance measurements showed that the superconducting
critical temperature slightly increased after doping, rising from 11.1 K in the undoped
sample to a maximum of 13.3 K, and then significantly dropping to 11.0 K with excessive
doping. The upper critical field was also measured, showing a slight decrease after doping.

Hall resistance was measured to calculate the Hall coefficient and carrier
concentration. The results showed that lightly doped samples (LiTi,O4and LiTi, 04F o5)
had hole-type carriers, with hole concentration decreasing as temperature increased. In
contrast, LiTi,04F; 75 and LiTi,0,F,; had electron-type carriers, with electron
concentration increasing with temperature.

Magnetoresistance measurements at different temperatures revealed that for hole-
type samples (LiTi,O04and LiTi,04F 5, the negative magnetoresistance became more
pronounced as hole concentration decreased. For the electron-type sample LiTi, 04F o753,
the negative magnetoresistance became more significant as electron concentration
decreased. These observations suggest that the negative magnetoresistance in lithium
titanate originates from spin-dependent scattering of carriers by mixed-valence magnetic

Ti** ions in the crystal.

Keywords: Superconductivity, LiTi2Os4, Doping, Negative magnetoresistance, mixed-
valence effect.
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