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	The optimization and research of multi-component quantum dot material devices based on CuInS2/CuInSe2, focusing on the ligand and structure of photodiode devices and the optimization of the electron transport side.
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	Short introduction & description of the PhD project
	Colloidal quantum dots (CuInS2 QDs) do not contain toxic heavy metals and have large absorption coefficients in a wide spectral range, and is becoming a new type of quantum dot material that has attracted plenty of attention in recent years. The broad photoluminescence tunability from visible to near-infrared light makes this material a potential for high-quality detectors.
At present, there are still several major problems in the application of this material in the field of detection. First, the device structure of CuInS2 used in sensing still needs to be optimized, and it is necessary to find a suitable ligand to form an excellent PN junction; second, the current experiments of this quantum dot material data show that its stability is not good, its lifespan is relatively short, and it cannot meet the requirements of industrialization, which still needs to be improved. We try to optimize the performance of the detector by modifying the ligands of the quantum dots and by optimizing the structure of the electron transport side device. The ultimate goal is to make a complete device structure that can be used for optical detection. In the following research, we will introduce the concept of self-assembly, construct a long-range ordered quantum dot structure, and explore methods to control self-assembly, in order to pursue better performance and mechanism of quantum dots.


	Contact points
	Informal inquiries may be addressed to Dr Lei Qian (Qianlei@nimte.ac.cn) and Dr Jing Wang (Jing.Wang@nottingham.edu.cn).





