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Abstract 

In the framework of the Standard Model of elementary particles, the generation of the              
visible mass in the Universe is closely related to condensation phenomena of originally             
massless particles and fields. These mechanisms, in turn, are believed to be accompanied             
by phase transitions associated with the fundamental forces in Nature. In the electroweak             
phase transition, at about 10 picoseconds after the Big Bang, the recently discovered Higgs              
Boson condensed, giving rise to large W- and Z-boson masses, but to only small masses of                
the light up- and down-quarks. On the other hand, in the strong-force transition, at about               
10 microseconds after the Big Bang, quark and gluon fields condensed giving rise to the               
confinement of color charges into hadrons, and generating ~98% of their mass. We discuss              
ideas and possible mechanisms underlying these phenomena, and how they can be tested,             
14 billion years later, in the laboratory using high-energy collisions of heavy nuclei.  
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