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  We present a new synthetic route and characterization for ultra small sized PbS quantum dots in 
extreme quantum confinement with 1.5 to 2.9 nm in diameter. We obtained a series of nanocrystals 
with first absorption wavelength ranging from 580 to 820 nm (2.1-1.5 eV). To get this result, PbS 
quantum dots size is finely controlled by adjusting the growth temperature in the range of 70-95℃. 
We demonstrate that photoluminescence (PL) shows a red shift with respect to the first absorption 
peak that increases with decreasing PbS quantum dots size and ranges from about 500 to 125 meV 
as the mean PbS quantum dots diameter increases from 1.5 to 2.9 nm. We further created the as-
sembled PbS quantum dot solids and investigated the transport properties for energy applications.
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