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What is the Nobel Prize?

Nobel was a chemist, engineer, philanthropist 
and inventor of dynamite

The Nobel Prize is awarded to those “who 
conferred the greatest benefit to humankind”

The synthetic element Nobelium was named in 
the honor of Alfred Nobel

The Nobel Prize represents the highest scientific 
distinction



Nobel Prize

• The Nobel Prize is awarded to professionals from six areas
• Physics
• Chemistry
• Physiology & Medicine
• Economy
• Peace
• Literature



Chemistry Around Us



Each Chemical Element Has Its Own Electronic 
Structure Conferring Unique Chemical Properties

Core electrons Valence shell electrons



Mendeleev’s Periodic Law 

I saw in a dream a table where all elements fell into place as 
required. Awakening, I immediately wrote it down on a piece of 
paper, only in one place did a correction later seem necessary.
—Mendeleev, as quoted by Inostrantzev

Law of the Periodic Table of 
Elements in summary:

The elements, if arranged according to their 
atomic weight, exhibit an apparent periodicity 
of properties.



Chemistry Nowadays and Its Applications to the 
Real World



Progress Happens in a Gradual Manner

Discovery  Understanding  Optimization  Output 



What is a Semiconductor?
• Semiconductors are materials whose electrical and thermal 

properties lie in between those of an insulator and a metal.
• Resistance of semiconductors decreases with 
increasing temperature, thus accounting for them
acquiring relevant properties.
The first point-contact transistor was developed 

in 1947 and based on semiconductors.



Examples of Semiconductors

silicon crystals

Can anyone spot some periodic trends?



What Are Quantum Dots?
• Quantum dots are semiconductor particles exhibiting a 

difference in electronic and optical properties compared to the 
bulk materials.

• The origin of the unusual properties of quantum dots is 
quantum mechanical.



More about Quantum Dots



Applications

PbS, PbSe, 
CdSe, CdS, 
CdTe, InAs, 

InP



Applications of Quantum Dots
• Single-electron transistors
• Qubits in quantum information processing 
• Diode lasers
• Amplifiers
• Biosensors
• Transdermal patches
• Photovoltaic devices
• Cellular imaging
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