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Motivation

Ultrafast terahertz spectroscopy
provides a non-damaging probe
of fundamental charge dynamics
INn novel photovoltaic materials.

New Insights drive development
of powerful, globally accessible
energy technology.

® »» Hybrid perovskites?!?

e | belong to perovskite family:
® C + 2+ :

o N ABX3 , BT = cations
o H X" = anion

Hybrid perovskites mix organic and
Inorganic components.
Advantages

« Competitive efficiency with commercial technology
 Cheap and easy synthesis
X
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\ ‘perovskite solution / antisolvent perovskite film
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Energy Today.

* Highly tunable through composition and structure

Obstacles

» Unstable in excess heat, air, water, light, etc.
» Scale-up process difficult
* Incomplete picture of fundamental photophysics
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Advantages Obstacles
* Non-damaging (non-ionizing) ¢ Lack of strong emitters and
« Sensitive to many-particle sensitive detectors
Interactions (e.g. room * EXpensive setup
temperature vibrations) « Steep learning curve
* Full electric field Is
measurable

Ultrafast Terahertz Spectrosco
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Probing Charge Carrier Behavior
Ground State Excited State

Investigate photoexcited charge
movement. Typical techniques
require metal contact deposition
which influences measurement.

Measure Inherent electrical

Challen 0 e: properties. Typical techniques
can be invasive and damaging
to the sample.
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Study influence of practical  Poroveklte iIncluding:
Outlook: device conditions and . Pe"‘“-’“te . « Stellar radiation
. components to enhance ransport Layer + Charge transport interface

Substrate

technological development, * Quantum confinement
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