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Student positions are available on these projects

Figures from: Adv. Mater. 2021, 33, 2006545; 

J. Phys. Chem. C 2019, 123, 36, 22470–22477; 

Thin-film solar cells for space

Luminescence in low-dimensional halides

NSF Grant DMR-2045490

Solution syntheses of multinary halides

DOE Grant DE-SC0021158NASA Grant No. 80NSSC19M0140
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K2CuX3 (X = Cl, Br): Improved stability and radioluminescence

Chem. Mater. 2020, 32, 14, 6197–6205

Rb2CuX3 (X = Cl, Br): Blue emitters with PLQY ≈ 100% at RT

Adv. Optical Mater. 2020, 8, 1901338 

Cs3Cu2X5 (X = Br, I): 0D blue emitters with PLQY ≈ 100%

ACS Appl. Electron. Mater. 2019, 1, 3, 269–274

CsCu2X3 (X = Cl, Br, I): 1D emitters with tunable PL

ACS Materials Lett. 2019, 1, 4, 459–465
ACS Energy Lett. 2021, 6, 7, 2584–2593

Rotation Project 1: Metal Halides for High-Efficiency Luminescence
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Rotation Project 1: Metal Halides for High-Efficiency Luminescence

In recent years, we have prepared several new families of high-efficiency photo-

luminescent materials. These compounds emit tunable light with efficiencies up to 

100%, which is remarkable as most compounds do not luminesce at room 

temperature. In addition, our materials are based on inexpensive element copper, 

and can be processed at room temperature using simple solution processing. 

These characteristics make our materials candidates for variety of applications 

including in LED bulbs, and in sensors and detectors.

In this project, the students will work on improving the environmental stability of our 

copper(I) halides. Despite their outstanding light emission properties, our current 

copper(I) halides degrade quickly due to oxidation. The student will make targeted 

chemical modifications to our materials to improve their stability.Specific Tasks:

Synthesis

Task 1: Synthesize hybrid organic-inorganic copper(I) halides in which Cs+ is replaced with a hydrophobic organic cation

Task 2: Synthesize compounds in which Cu(I) is replaced with Ag(I)

Characterization

Task 4: Characterize chemical composition and crystal structures using powder and single crystal X-ray diffraction

Task 5: Characterize optical properties through diffuse reflectance, optical absorption and photoluminescence

Cs3Cu2I5 Cs2CuCl4



Project 2: Investigations of the Solution Chemistry of Metal Halides
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Rotation Project 2: Solution Chemistry of Metal Halides

In recent years, metal halides have emerged as excellent class of 

low-cost and high-performance materials for energy applications 

(e.g., solar panels, LED bulbs, detectors etc.). Their low-cost in 

part derives from their low-temperature solution processability, 

however, little is known about the solution chemistry of metal 

halides.

In this project, the students will study solution chemistry of several 

exciting metal halide systems (e.g., indium halides). The project is 

collaborative and involves researchers from Oak Ridge National 

Laboratory and Oregon State University.

Specific Tasks:

Task 1: Prepare metal halide solutions in various solvent systems

Task 2: Perform optical spectroscopy measurements on the resultant solutions to elucidate their chemical content

Through Collaborations:

Task 4: Perform computational work to support the experimental results

Task 5: Perform Small Angle X-ray Scattering (SAXS) and ElectroSpray-Ionization Mass Spec (ESI-MS)


