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Mixed anion compounds, which contain more than two anions in the same crystal, have attracted attention as new
materials having useful functionalities. For the development of visible light absorbing materials, it has been reported that the
use of the elements which have stereoactive lone pair electrons (e.g. Ph?*, Sn") in mixed-anion compounds can narrow band
gaps by the unconventional mechanisms. However, there are not only few reports on their synthesis, but also the relationship
between crystal structures, visible light absorption properties, and band structures has not been sufficiently understood. In
this thesis, novel visible light responsive mixed-anion compounds which contain the elements possessing lone pair electrons
were synthesized and their light absorption properties and band structures were evaluated.

In Chapter 1, the importance and overview of this study were explained, based on the background of the research.

In Chapter 2, lead-based oxyhalide apatites, Pbs(VO,4)sX (X = F, CI, Br, 1) were synthesized by a facile solution phase
method. Although some of these materials are so common as to be found as natural minerals, their light absorption properties
and band structures have been scarcely studied. Visible light absorption was observed only for X = | specimen, which was
due to the predominance of the I-5p orbitals rather than the O-2p orbitals at the valence band maximum. X = | specimen was
also found to possess a photoelectric conversion ability that responds to visible light.

In Chapter 3, a tin-based perovskite oxyhydride, H-doped BaSn,,Y303.5, Which exhibits long-wavelength visible light
absorption up to 600 nm were synthesized. This is a novel synthetic method wherein Sn?* is generated by H- substitution for
a part of 0% in Sn**-containing oxides, which leads to band gap decrease.

In Chapter 4, the A-site element substituents, H-doped ASny;Y303.5(A = Ba, BagsSrgs, Sr), were synthesized. It was
also confirmed that the band gaps are almost the same regardless of the A-site element, and all of those responded to
long-wavelength visible light.

In Chapter 5, the achievements of this thesis are summarized and future prospects are described.
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