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composition, and band gap bowing

Wuzhong Zhang!, Maji Xu!, Mi Zhang®, Hailing Cheng!, Mingkai Li*, Qingfeng Zhang!, Yinmei Lu'",
Jingwen Chen?, Changging Chen?, and Yunbin He!*

1 Hubei Collaborative Innovation Center for Advanced Organic Chemical Materials, Ministry-of-
Education Key Laboratory of Green Preparation and Application for Functional Materials, Faculty of
Materials Science & Engineering, Hubei University, Wuhan 430062, China

2 Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and

Technology, Luoyu Road 1037, Wuhan 430074, China

Highlights:

e We grew quaternary BeZnOS films by PLD with self-made Beo.0sZN0.9400.27S0.73 target and
0.

e Single-phase BeznOs films were grown successfully on c-sapphire for the first time.

e lattice parameter c and E; of single-phase BeZnOS alloys were determined.

e The optical bandgap shows a bowing behavior, and can be adjusted between 3.55 and
3.10eV.

e BeZnOS exhibits enhanced solid solubility of S (y £0.17 or y 2 0.35) compared to ZnOS.

Abstract

In this work, c-axis preferentially oriented BexZni-«01.,S, (BeZnOS) quaternary alloy
films were prepared successfully on c-plane sapphire by pulsed laser deposition for
the first time. By appropriate adjustment of O; pressure during the deposition, the
grown films exhibited a single-phase hexagonal structure and good crystalline quality.
The solid solubility of S in BexZn1.x01.,S, quaternary alloy was significantly expanded (y

<0.17 or y > 0.35) as a result of simultaneous substitution of cation Zn?* by smaller
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