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: : N How This Relates to My
Introduction Optical Characterization STEM Coursework

Professor Ravichandran’s lab had previously synthesized bulk crystals of BaZrS, (BZS), a
novel perovskite chalcogenide material. More recently, they have synthesized thin films of
BZS and are in the process of characterizing the material. Since one of the goals of Dr.
Ravichandran’s lab is to produce optoelectronics from these new materials, it is important
to know how they interact with light. Optical characterization employs a variety of
spectroscopic methods to determine the materials’ optical and electrical properties, which
then inform processing conditions for these devices. | analyzed different data spectra to
determine some of the BZS material properties.

Perovskites are a class of
material with the general form
ABX,, giving them a unique
crystal structure. Their spec-
ific structural composition gives
them highly tunable chemical
and physical properties, making
perovskites highly versatile.

Working in Professor
Ravichandran’s lab has exposed
me to more advanced data
analysis techniques that | will be
able to apply in future STEM
courses. I've been exposed to a
variety of different materials
characterization methods. While
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Research . Photoluminescence Spectroscopy (PL) 500 f * m
Light of various different wavelengths is . e
Professor Ravichandran’s research focuses on the shined onto a sample and the excitation at O e
synthesis and characterization of complex materials each wavelength is measured. The excitation _ o
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UV-Vis Spectroscopy

White light is shined from a source onto
the thin film sample, and we are able to
measure the transmittance and reflectan-
Top Contacts ce of the film by detecting how much

light was reflected off of the surface or
absorbed. Using this information, we can
extract information such as the material’s

P —— absorption coefficient and bandgap energy,

different methods, including
different chemical, structural,
and electrical characterization
methods

processing conditions to make devices, such as solar
cells from these materials.
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2.5 eV. Given that the bandgap is fairly large, the film may be amorphous or have
imperfect stoichiometry, indicating that the synthesis conditions should be refined.




