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Abstract Hybrid organic inorganic perovskite (HOIP) has become an important emerging material for solar cell research due to its simple and low-cost production 

and the capability to achieve high power conversion efficiency. Here we selected four commonly studied HOIP samples: FAPbI3, FAPbBr3, MAPbI3, and MAPbBr3 

(FA=Formamidinium and MA=methylammonium) to investigate their optical properties. FTIR, Raman, and PL spectroscopy were performed and compared for the four 

samples. We find that the spectral features of FTIR can distinguish the organic part (FA or MA) of the HOIP samples, while the spectral features of Raman measurements 

can be used to analyze both the organic and inorganic part of HOIP.  Furthermore, the FTIR and Raman spectra show several similar peaks from the organic part. Finally, 

the PL spectra are sensitive to the sample preparation method.  
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FTIR and Raman measurements  

Figure 2 Raman and FTIR spectra of (a) MAPbBr3 (b) FAPbBr3 (d) FAPbI3 (c) 

MAPbI3. Raman features from organic part of MAPbI3 and FAPbI3 were not 

observed in (c) and (d). In (a) and (c), 10 cm-1 shifts of peak can be observed. The 

peak assignments are from reference [1-4] 
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Photoluminescence measurement 

Figure 4 PL spectra of (a) MAPbBr3, (b) FAPbBr3, (c) MAPbI3, and (d) FAPbI3 

excited by 450 nm laser. The red lines are the spectra of powder samples and blue 

lines are the spectra of samples prepared by dispersing powder samples in 95% 

ethanol and dried on silicon. In (a) and (b), the peak shifts can be observed in the 

spectra of the ethanol dispersed samples. In (c) and (d), the change of PL spectra 

indicates the degradation of the iodide sample, where the material structures change 

from MA(FA)PbI3 to PbI2. 
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Hybrid organic inorganic perovskite 

Figure 1 (a) Crystal structure of MAPbI3 and FAPbI3 perovskite. (b) Powder 

samples of MAPbBr3, FAPbBr3, MAPbI3, and FAPbI3. 
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THz Raman measurement 

Figure 3 532 nm THz Raman measurement of (a) MAPbI3 and (b) FAPbI3. The low 

wavenumber Raman shifts are associated with the inorganic part of HOIP. The red 

lines are the spectra of powder or crystal samples, and the blue lines are the spectra 

of samples prepared by dispersing powder sample in 95% ethanol then dried on 

silicon. In (a) and (b), the peaks at about 71, 96, 110, and 214 cm-1 are typical Raman 

features associated with PbI2 [5]. Presence of these features indicates the degradation 

of the iodide samples. 
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