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The family of organo-lead halide perovskite materials has generated tremendous interest in the 

field of photovoltaics due to their high conversion efficiencies. There has been intensive 

development of cells based on the archetypal methylammonium (MA) and recently introduced 

formamidinium (FA) based materials, however, there is still considerable controversy over their 

fundamental electronic properties. Two of the most important parameters are the binding energy 

of the exciton (R*) and its reduced effective mass m*.  

Recently Miyata et al. [1] have shown that very high field magneto-optical measurements at low 

temperature provide a direct way to measure both R* (16meV) and m* (0.104me) in MAPbI3, 

and that in the high temperature phase R* falls to values of order 5meV. Such a low binding 

energy explains excellent performance of the devices.  

Here we present extended  magneto optical studies of Cl assisted grown MAPbI3 as well as 

some FA based Bromide and Iodide materials. We fit the excitonic states as a hydrogenic atom 

in magnetic field and also observe Landau levels for free carriers to give R* and m*. Both 

parameters increase slowly with the material band gap and even for the large gap Bromide the 

value of R* (23 meV) remains relatively small [2].  
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Fig. 1 (a)-(c) transition energies obtained from the experimental data and results of the fit to the data for MAPbI3-

xClx, FAPbI3 and FAPbBr3 respectively. The red and blue points correspond to the polarization resolved minima in 

the absorption for σ+ and σ- respectively (data for the FAPbBr3  are not polarization resolved). The stars are the data 

obtained during the short pulsed measurements, where polarization was not used. The results of the theoretical fit are 

presented by grey (interband transitions between Landau levels in the valence and conduction bands) and orange lines 

(the strongly bound levels of the hydrogen - like exciton).  The Zeeman splitting is marked by solid/dashed lines.  
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