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High magnetic field spectroscopy of inorganic perovskite nanocrystals
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Introduction 
The striking optical properties of the perovskite nanocrystals (NCs) have in the past few years attracted much attention. In particular, the high quantum yield (up to 90% at room temperature) and great stability of colloidal cesium lead halide NCs, combined with the ease of the chemical synthesis and wide spectral range makes them very attractive for many applications, such as photovoltaics or light emitting diodes. However, even despite recent intensive studies, the optical properties of those NCs still present some unsolved puzzles, e.g. the exact nature of optical transitions visible in the photoluminescence spectrum. Here we perform a detailed magneto-optical spectroscopy on such NCs, which gives more insight into those transitions.
Experiment

Two types of colloidal cesium lead halide NCs (CsPbX3, X=Cl, Br) were synthesized, and deposited on glass substrates. The samples were then placed inside liquid helium-cooled cryostat mounted inside a 65T pulsed magnet. In such a setup we performed polarization-resolved low-temperature (4.5 K) transmission and photoluminescence studies in magnetic field up to 60 T (Fig. 1.). 
Results
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The transmission spectra of each sample show two features, marked with arrows in Fig. 1.  High field measurements enable us to determine the values of g-factors and diamagnetic shifts related to these features, which are close to the values expected for ground states of neutral and charged excitons observed for similar NCs [1]. However, the photoluminescence spectra present more complex structure, with at least three different features visible for each sample. Moreover, the g-factors and diamagnetic shifts of those features have remarkably different values from those observed in transmission measurements. For example, all three features of the CsPbCl3 spectrum show negative diamagnetic shift. This indicates that the origin of these features is more complex than in the case of transmission spectra, with some higher excited states involved in the optical transition. However, further studies are needed to reveal the exact nature of those states.  
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Fig. 1. Transmission (a-b) and photoluminescence (c-d) spectra of  ensembles of CsPbBr3 and CsPbCl3 nanocrystals in zero and high magnetic field.








