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Awardees

Moungi Gabriel Bawendi 
born 1961 in Paris, France

Aleksey Ivanovič Yekimov 
born 1945 in the former USSR 

Louis Eugene Brus 
born 1943 in Cleveland, OH, US
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Scientific background

Density Of States in different samples 

Bulk ➞ quantum well ➞ quantum wire ➞ quantum dot  
Dimensions 3 ➞ 2 ➞ 1 ➞ 0



Scientific background

The basic theoretical concept underlying quantum dots is referred to as the ‘particle-in-a-box’ 
problem. When a quantum mechanical particle, such as an electron, is confined inside a ‘box’ 
with a size L comparable to the particle’s de Broglie wavelength, the energies of the wave 
function’s allowed eigenstates depend critically on L, and the energy spacing ∆E scales as 1/L2. 
This concept has been textbook material since the very early days of quantum mechanics.6 

6In this respect the the Swedish Nobel Committee highly recommends the Dispense del corso di Fisica Generale 3 used by students at the Math Department of UNIMI
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The heart of the matter

Size dependent 
quantum effects



The heart of the matter

Size dependent 
quantum effects

?

size dependent emission and  
absorption in Cadmium selenide 
(CdSe) nanoparticles

Visible light : E ∼ 2-3 eV; λ ∼ 400-700 nm; ν ∼ 4-8 × 1014 Hz

E ∼ 2-3 eV; λ ∼ 400-700 nm; ν ∼ 4-8 × 1014 Hz
Visible light relevant ranges



Original patterns and guiding formulae

from Scientific Background to the Nobel Prize in Chemistry 2023 



Original patterns and guiding formulae
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Original patterns and guiding formulae

aā(Å) ∼ λ(nm)
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Detailed achievements

In the early 1980s, Aleksey Yekimov succeeded in creating size-dependent 
quantum effects in coloured glass. The colour came from nanoparticles of copper 
chloride and Yekimov demonstrated that the particle size affected the colour of 
the glass via quantum effects. 



Detailed achievements

A few years later, Louis Brus was the first scientist in the world to prove size-
dependent quantum effects in particles floating freely in a fluid. 



Detailed achievements

In 1993, Moungi Bawendi revolutionised the chemical production of quantum 
dots, resulting in almost perfect particles. This high quality was necessary for 
them to be utilised in applications. 



Production strategies 

Top down: bulk ➞ nano Bottom up: nano ➞ atom



Production strategies 

• lattice structures slightly 
different in size from those of 
the material upon which the 
films are grown

• hot injection of 
organometallic reagents into 
a hot solvent leading to 
nucleation taking place at 
well-defined times



Applications

QLED displays Q Dots-based biosensors



Group picture

Finally, a picture!
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