Piednasejici: Michal Sumbera
Nazev prednasky: Extrémni stavy hmoty

Anotace: Pfednaska je ivodem do problematiky stavi hmotu v extrémnich podminkach.
Zabyva se Sirokym spektrem jevill po¢inaje elektromagnetickym plazmatem, pokracuje fazemi
jaderné hmoty pii vysokych teplotdch a/nebo hustotach a kon¢i vysoce spekulativnimi
formami hmoty, které by mohly byt zodpovédné za pocatecni zrychlenou expanzi vesmiru
V jeho nejrannéjSim stadiu vyvoje (inflace) nebo za jeho soucasné zrychleni (temnd energie).
Prednaska mize téZ poslouzit jako kratky iivod do téch partii moderni kosmologie, jez maji
vztah K jaderné a ¢asticové fyzice.

Piehled problematiky

Plazma

Fyzika kvark-hadronového fazového ptechodu
Kratky uvod do moderni kosmologie
Expanzni zdkon vesmiru

Jednoduché kosmologické modely

Horky velky tfesk

Fazové piechody v ranném vesmiru

. Pocatecni nukloeosyntéza a ptivod lehkych prvkia
10. Kompaktni hvézdy

11. Temna hmota, temna energie

12. Inflacni vesmir

CoNoOTAWNE

Literatura

An introduction to modern cosmology.
Andrew Liddle
Chichester, UK: Wiley (1998) 129 p.

The Big Bang
Joseph Silk

Quark-gluon plasma: From big bang to little bang.
K. Yagi, T. Hatsuda, Y. Miake
Camb.Monogr.Part.Phys.Nucl.Phys.Cosmol.23:1-446,2005.

Hadrons and quark - gluon plasma.
Jean Letessier, Johann Rafelski
Camb.Monogr.Part.Phys.Nucl.Phys.Cosmol.18:1-397,2002.



Lecturer: Michal Sumbera
Title: Extreme states of matter

Annotation: Lecture is an introductory course on states of matter under extreme conditions. It
covers a broad range of phenomena ranging from electromagnetic plasma through high
temperature and/or high density phases of nuclear matter to highly speculative forms of matter
why may be responsible for the initial accelerated expansion of the Universe at its earliest
moments (inflation) or for its recent acceleration (dark energy). The lecture may also serve as
a brief introduction to nuclear and particle physics related chapters of modern cosmology.

Overview

Plasma

Physics of quark-hadron phase transititon
Short introduction to modern cosmology
Expansion law of the Universe

Simple cosmological models

Hot Big Bang

Phase transitions in the early universe

. Primordial nucleosynthesis and the origin of light elements
10. Compact stars

11. Dark matter, dark energy

12. The inflationary universe
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