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New and different properties are found at edges of two-dimensional halide perovskites. The source of such 

properties has been sometimes difficult to find. For example there has been a contoversy about the optical 

properties of 2D CsPb2Br5 and its ion exchanged halides. Recently the root cause of such a behavior has 

been revealed [1] by using a combination of techniques (Raman and Photoluminiscence, PL), one statitc 

and the other dynamic with variable hydrostatic pressure. It has been posible to correlate PL with the 

structure and distinguish different mechanisms of PL from point defect versus extended structures. In that 

case, it is shown that brigth green emission is due to the presence of CsPbBr3 nanocrystals overgrown on 

the surfaces and at the edges of CsPb2Br5 platelets, producing a bright edge emission. Electron microscopy 

with atomic resolution has been also helpful in that case to show the structure of the involved phases 

clearly. This work is useful to open up new opportunities to understand, design and engineer other 

inorganic perovskites for novel optoelectronic devices. In the present electron microscopy investigation, 

the involved material is an exfoliated 2D halide perovskite containing a variety of thin crystals. It is of 

relevance to identify the phases as a function of position, starting from the edge of the material so that the 

above describe technique can be applied. The main objective is to obtain insigths on the origin of the edge 

states in 2D perovskytes so that their optical and electrical properties can be controlled. In this 

investigation the sample is produced to have the BA2MA2Pb3Br10 perovskite and it shows properties of 

edge emission. The main objective is to clarify such a property. 

The electron microscope work shows a phase distribution with two main components in the exfoliated 

sample. The edge of the sample is dominated by the MAPbBr3 perovskite while the interior is 

BA2MA2Pb3Br10. The former is obtained by loosing BA. Low dose electrón microscopy in transmission 

mode has been performed to preserve the genuine phase structure, especially in the presence of water, N, 

C and O. Figure 1 shows phase images of nanoparticles that can be found near the edge of the sample. 

The crystalline structure coincides with the expected projection of the [111] zone axis in the MAPbBr3 

perovskyte (sg 221). Figure 2 shows a representative phase image along a zone axis near [104] in the 

BA2MA2Pb3Br10 structure (sg 4). The sample is particularly unstable and only 10-15 images can be taken 

at rather low dose ( 10 e
-
/A

2
s) and 80 keV in the TEAM05 electron microscope of the NCEM-MF. These 

focal series are used to produce the reported phase images. They are obtained by means of an exit wave 

reconstruction procedure [2]. 
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Figure 1. Phase image of nanoparticles at the edge of exfoliated sample. They can be identifiied to the 

phase MAPbBr3. Zone axis [111] 

 
Figure 2. Phase image of BA2MA2Pb3Br10 perovskyte as identified in the zone axis [104] 
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