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Colloidal quantum dots (cQDs)
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Size-dependent emission
wavelength

Narrow emission spectra
Broad absorption spectra
Easily functionalized
Blinking
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Colloidal quantum dots (cQDs)

An exciton-in-a-box

Shell

Ligands
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» The shell is thin

» Ligands passivate the
surface
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Our cQDs have a CdyZn;_,S shell alloy

CdyxZn1_«S shell grown on CdSe cores

High Zn ———— > Low Zn
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Shell-alloy cQDs are synthesized by the SILAR method

The precursors define the Cd:Zn proportion of the shell
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Shell-alloy cQDs have a varying lattice mismatch

CdSe/CdS ~ 3.9% while CdSe/ZnS ~ 12%
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PLE spectra reveal 15t exciton level split

PL excitation (a. u.)
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More non-radiative pathways = shorter lifetime
trap
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The FT of HRTEM images show the quality of crystals

HRTEM

FFT

x=0.9 x=0

Other indication that "More Zn = More defects”
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Blinking occurs when QDs go from neutral to charged
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Blinking distributions depend on the Zn proportion
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Close-up of blinking time distributions

Probability
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Close-up of blinking time distributions
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Close-up of blinking time distributions
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Distributions bending mean greater diffusion rates
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Conclusion

» Shell-alloy cQDs have a gradually varying lattice-mismatch
» Lattice-mismatch causes strain which leads to defects

» Strain and strain-induced defects cause energy-level splitting
> Defsects lead to shorter radiative lifetimes

<
4.5¢ T .,

4t M=
35¢ .
3t

Lifetime (ns)

251 .
2t = T

15

6 012 0.‘4 0‘.6 018 i
x (proportion of Cd)

Nano and Giga 2009




Conclusion
» Shell-alloy cQDs have a gradually varying lattice-mismatch
» Lattice-mismatch causes strain which leads to defects
» Strain and strain-induced defects cause energy-level splitting
> Defects lead to shorter radiative lifetimes
> Defects correlate with greater diffusion rates
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