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AFM-IR, a photo-thermal technique
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Infrared spectroscopy (IR) is A local, short-lived thermal
a powerful technique enabling absorption of IR-light induced
identification of functional by a pulsed, tunable EC-QCL
groups and chemical bonds. source, I1Is measured by the
However, traditional mid-IR sharp tip of a cantilever. The
spectroscopy Is limited by the oscillation amplitude of the
Rayleigh criterion due to the cantilever Is proportional to
S ) ) long wavelength of mid-IR  the optical absorption
Orga—nlc'lnorga—nlc PEIOVSkItES constraining the spatial coefficient [2].
resolution. Photo-thermal

scanning probe microscopy

Hybrid organic-inorganic perovskites are a In recent years additives and stabilizers play absorption

(AFM-IR) can overcome this
spectrum

class of materials with a crystal structure a big role to benefit either film formation or

Issue by combining atomic

resembling the octahedral natural stabilization e.g., starch for viscosity In _ _ _
. _ _ _ _ o . force microscopy with mid-IR
perovskite. The chemical formula of halide- printable ink, polymers or ionic additives for t
spectroscopy.
based hybrid perovskites is , where: retarding thermal degradation. P bY
A Is an organic cation Example of a hybrid organic-inorganic
B is a divalent metal perovskite with an organic cation [1]: o Thus, by tuning the
. (o2
X is a halogen/ pseudo-halogen <5 wavelength of the infrared
O
P -
By changing the constituents A, B and X it - < & laser. | or
Is possible to alter properties like: Q by keeping the wavelength
| fixed and scanning the AFM
absorption coefficient | tip, can be
bandgap tunability recorded.
Perspectives & Challenges Results
Hybrid perovskites are seen Research into these hybrid We are able to study organic-inorganic Furthermore, we were able to show the
as promising materials for perovskites has been going on perovksites topographically with nanoscale distribution of additives and stabilizers in
high-efficiency devices: for two decades [3], however resolution to collect information about e.g., perovskites thanks to AFM-IR - allowing us
. . the challenges regardin crystallization in  solution rocessed to collect chemical- and topographical
photovoltaic devices (PVs) N - _ & -g Y _ _ P _ _ _ _ pograp
. - . stability and longevity remain perovskites even down to a single crystallite. Information simultaneously.
light-emitting diodes (LEDS) h
. L - e same.
light fidelity (LiFi) s g b e e
Advantages over conventional ~ To understand failure modes, :
semiconductors: macroscale characterization z
IS insufficient! .
e.g., solution processing ‘§ 2 2
less energy consuming required to understand -
faillures & optimize devices wavenumber / cm™!

However, state of the art AFM-IR offers both, nanoscale
perovskite  devices  bring spatial resolution & chemical
several challenges: iInformation & is thus suitable.

Conclusions
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— water
iIrreversible degradation

of the perovskite We were able to demonstrate the feasibility of AFM-IR for the nanoscale characterization

— heat
thermal stress can
decompose structure

of hybrid perovskite materials.

v organic-inorganic perovskites, bear huge potential for photovoltaic- &

— oxygen & light QUiCk takes light emitting devices.
scavenger effects in v AFM-IR enables high-resolution chemical imaging, thus can help
structure optimizing future developments.
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