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Introduction

As one of the most promising lead-free halide double perovskites, Cs,AgBIBr, has received increasing attention, due to its high stability and nontoxicity.
Nevertheless, it still suffers from a low power conversion efficiency (PCE) [1]. To further understand the nature of defects in Cs,AgBIiBr, and to improve
the PCE, the effects of different cooling rates on the solution-based synthesis are investigated. Cs,AgBIBr, single crystals were synthesized in various
timeframes and analyzed by UV-Vis and Raman spectroscopy in order to determine the optical bandgaps and degree of defect formation.
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starts. This leads to further consumption of the
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Fig. 1 (a) single perovskite and (b) double perovskite precursor solution and thus decreases to the
The double perovskite composition of A,B’B”X, has a growth zone, In this zone the resulting nuclel ot
similar structure as the ABX; perovskites [2]. But keeps growing, without new nuclei being
Instead of one B-site atom, it consists of two different B-  precipitated [3]. The key for successful single
site elements that alternate in the lattice as it is shown crystal growth is to stay in the growth zone. - -
In the figure above. These double perovskites have Above the super solubility curve, more nuclei are Time =)
shown rich combinational variations with tuneable precipitated and under the solubility curve the Fig. 2 LaMer diagram for nucleation [4]

optical properties and thus studied with a great potential  ¢rystals are dissolved.
for various applications.

Synthesis Cooling Rate Analytics

= UV/Vis spectroscopy to determine optical
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Resulting crystal size
= Slow cooling = larger crystals Slow cooling Freengeee

S di thod " Fast cooling > smaliCECH/SEN, Indirect Bandgap: Fast cooling = 2.14 eV
S g e Slow cooling - 2.06 eV

= Seeding crystal synthesized beforehand B Comparison
in use Additive
= Dissolve precursors
= placing the seeding crystal in solution
= QObtaining larger crystals

= comparing FWHM of A, peak from
Raman spectra with the estimated
Indirect bandgap from UV-Vis spectra.
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