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optical properties with a new synthetic approach
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New synthetic approach for colloidal perovskite QDs = Pel.lLeC
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Size and shape of the resulting perovskite QDs == Po|.l.oC
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Optical spectra of the newly synthesized QDs = Pol.l.oC
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Diagrammatic view of optical properties == Pol.l.oC
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Diagrammatic view of optical properties == Pol.l.oC
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Diagrammatic view of optical properties == Pol.l.oC
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Diagrammatic view of optical properties

== Pol.lLoC
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Diagrammatic view of optical properties - SHAPE == Pol.l.oC
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Theoretical approach to understand the effect of shape = Pol.|l.oC
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Theoretical approach to understand the effect of shape

== Pol..oC
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The effect of symmetry on the QD optical spectra

== Pol.lLoC

All QDs have similar level of size dispersion
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Optical absorption of excited states of exciton = Pol.l.oC

Copious data from in-situ measurements!
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Optical absorption of excited states of exciton

== Pol..oC

Optical properties
relatively independent
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Diagrammatic view of optical properties — SIZE (correlation) = Pol.l.oC
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Correlation effect in the optical absorption spectrum = Pol.l.oC
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Diagrammatic view of optical properties — SIZE dispersion = Pol.l.oC
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Inhomogeneous broadening in QD absorption spectra == Pol.l.oC

Theoretical transition energies
and oscillator strength of

L=7.0 nm QD
=
NCD
£ 0.08f :
(8]
< 1s
2006
<
2 1f 1d
©0.04
%
S
®
= 0.02
2 1p
o
ol M ‘ ‘
600 400 200 0

Energy - E1s 1s of lowest exciton (meV)

10.21203/rs.3.rs-1236393/v1

o O(E) = 3 Zun gon(E — Eun)

eh |
Broadening line shape

)
gen(o,Tyu) = [ G(o,u') L(T,u — ') du
Jo

l Gaussian standard deviation
o= Z o(z)(cisize)’ statistical randomness in size
i

\ size dispersion

a'(z) = (—1)2[(’5 ‘|‘ ]-)Econf —|— ECOUI]

Taylor-series coefficients

(0 Experimental full width at half maximum (FWHM) = 43.8 meV at T = 14 K

0 Using 6

size

= 10%, estimated FWHM = 44.5 meV at low-T

19



Inhomogeneous broadening in QD absorption spectra = Pol.l.oC
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Diagrammatic “view"” of optical properties - TEMPERATURE = Pol.l.oC
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== Pol.l.oC

Temperature-dependent homogeneous broadening
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Temperature-dependent absorption spectra

= Pol.l.oC
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Temperature-dependent absorption spectra == Pol.lLoC
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Final remarks and outlook == Pol.l.oC
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Final remarks and outlook == Pol.l.oC
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Final remarks and outlook == Pol.l.oC
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Final remarks and outlook == Pol.l.oC
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