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Introduction

Perovskites are a family of crystalline compounds with a unique
crystal structure and can be used as photodetectors.

Figure 1. Chemical formula of perovskite
https://www.doria.fi/handle/10024/177684

e Research Objectives Figure 2. Photodetection Applications

» Create designs of experiments to assess the effects of doping on
the base perovskite.

 Fabricate and test the effects of iron addition on microcrystals.

* Enhance optical properties and reduce the bandgap of
crystals.
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Figure 4.Samples befor and after 24 hours on hoplae

Sample # Bi:Fe(lll) Ratio Measured Fe

1 1:0 0 mg

2 1:0.25 99 mg

3 1:0.50 119.76 mg
4 1:0.75 179 mg

S 1:1 239.53 mg
6 1:1.25 299 mg

Figure 5. Measured Iron amounts
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Figure 8. (a) XRD patterns of respective samples, (b) Zoomed in image of largest peaks.

—1.25
=—1.00
=—0.75
=—10.50
== 0.25

—1:0.00
—1:0.25
—1:0.50
—1:0.75
—1:1.00
—1:1.25

L

200 300 400 500 600 700
Wavelength (nm)

o
o
']

()]
o
L

N
o
1

Reflectance(%)

Weight Percentage (%)

[l
o
[ ]

842.93°C
872.16

o
1L A

400 600 800
Temperature (Celsius)

Figure 9. (a) Reflectance data of samples with varying ratios, (b) TGA data of samples with varying ratios

Conclusion & Future Work

1. XRD data shows that peaks have shifted to show contraction
In samples.

2. TGA reflects increased thermal stability, and high reflectance
found in some, but not all, samples.

Future Work: Test the emission properties of the crystals via the

Photoluminescence test. Improve humidity stability of the perovskite
through encapsulation.
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Figure 3. Sample Fabrication Process Figure 7: SEM images of (a) 1:0.25, (b) 1:0.50, (c) 1:0.75, (d) 1:1, (e) 1.25 program.
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