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Abstract. Recently, organometal halide perovskites are widely considered as promising 
materials in light emitting and lasing devices due to their potential optical properties. The 
luminescence characteristics of CH3NH3PbI3-xClx perovskite material have investigated by 
temperature-dependent PL measurements. We suggest that the tetragonal inclusions in the 
orthorhombic phase of CH3NH3PbI3-xClx thin film at low temperature result in the 12 K PL 
spectrum with a broad emission band. In addition, the PL peak of CH3NH3PbI3-xClx thin film as 
a function temperature shows a tendency of buleshift, which is contrary to the typical tendency 
of redshift for traditional semiconductor materials. 

1. Introduction 
Methylammonium lead iodide perovskite material CH3NH3PbI3 have attached much attention, because 
it has unique optical of a direct bandgap with high absorption coefficients over the visible to near-
infrared range and small exciton binding energies for the application of solar cells [1-3]. Comparing to 
the widely used CH3NH3PbI3 material, the mixed halide CH3NH3PbI3-xClx material has further been 
used as the active layer of the highly efficient solar cells owing to its improved optical properties [4-5].  
The wavelength emission of CH3NH3PbI3-xClx material can be tunable from ultraviolet to near infrared 
by substituting iodine with chlorine and bromine, and these perovskite films can possess significant 
photoluminescence (PL) characteristics, which make them potential candidates for use in light-
emitting devices [5-6]. However, only a few studies of the temperature dependence of the photo-
physics of organic–inorganic perovskites present. Temperature-dependent steady state PL 
measurements allow the depiction of a complex photoexcitation performance, and the low-temperature 
PL spectra are also used to elucidate the basic photophysical properties of the perovskite materials. In 
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4. Summary 
In this work, we have discussed the luminescence behavior of CH3NH3PbI3-xClx perovskite material by 
temperature-dependent PL spectra. We suggests that the broad PL shapes are originated from the 
excitons transitions between the complication of orthorhombic and tetragonal phases in CH3NH3PbI3-

xClx thin film. The tendency of PL peak as a function temperature of CH3NH3PbI3-xClx perovskite 
material presents a buleshift, which is contrary to that of traditional semiconductor materials belonging 
to redshift. Our results provide useful luminescence properties of hybrid perovskites to be applied in 
advanced optoelectronic devices. 
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