
Graphene2019                                                                 June 25-28, 2019 Rome (Italy) 

The Energy Applications of 2D Halide Perovskites 
 

Hemamala Karunadasa 
 

Stanford University, Stanford, United States 

 

hemamala@stanford.edu 

 

 

The 3D lead-iodide perovskites have 

recently been identified as low-cost 

absorbers for high-efficiency solar cells. 

Although the efficiencies of devices with 

perovskite absorbers have risen at an 

impressive rate, the materials’ intrinsic 

instability may impede their 

commercialization. We found that their 2D 

derivatives, with thick inorganic sheets 

(Figure 1), served as absorbers with 

enhanced stability, allowing devices to be 

fabricated in air [1-2]. We also discovered 

that certain 2D perovskites with thin 

inorganic sheets (Figure 2) emitted 

broadband white light (similar to sunlight) 

when excited by UV light [3-5]. I will discuss 

how these materials, which do not contain 

extrinsic dopants or obvious emissive sites, 

could emit every color of visible light, which 

is promising for artificial illumination. 

Photogenerated carriers in 2D perovskites 

may form free carriers, free excitons, or self-

trapped excitons. I will present our 

understanding of how synthetic design can 

control the fate of photogenerated carriers 

in 2D perovskites.  
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Figure 1: Derivation of 2D perovskite solar-cell 

absorbers; MA = CH3NH3+, PEA = C6H5(CH2)2NH3+ 

[1-2] 

 

 
 

 

 

Figure 2: Derivation of 2D perovskite white-light 

emitters; EDBE = +H3N(CH2)2O(CH2)2O(CH2)2NH3+ 

[3-5] 

 

 

 

 

 

 


