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    A BRIEF HISTORY OF TIME: FROM THE BIG BANG TO BLACK HOLES




    A SUMMARY OF HUMANITY’S STUDY OF THE UNIVERSE




    Stephen Hawking guides the reader through 2000 years of cosmological investigation that lead us to our current understanding of the universe. He presents the theories of major scientists and explains how they build on each other — from knowledge of our spherical earth in a heliocentric solar system to discussing the impact of quantum mechanics on gravity. This book holds a unique position, being the contribution of a leader in cosmology and theoretical physics that was widely embraced by a popular audience. Hawking weaves together a narrative lecture that explains the seismic shifts in cosmological understanding.
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Anthropic principle: “We see the universe the way it is because if it were different we would not be here to observe it.” (p. 235)




            	
Antiparticle: “Each type of matter particle has a corresponding antiparticle. When a particle collides with its antiparticle, they annihilate, leaving only energy.” (ibid.)




            	
Big bang: “The singularity at the beginning of the universe.” (p. 236)




            	
Big crunch: “The singularity at the end of the universe.” (ibid.)




            	
Chandrasekhar limit: “The maximum possible mass of a stable cold star, above which it must collapse into a black hole.” (ibid.)




            	
Conservation of energy: “The law of science that states that energy (or its equivalent in mass) can neither be created nor destroyed.” (ibid.)




            	
Cosmology: “The study of the universe as a whole.” (ibid.)




            	
Dark energy: “An unknown form of energy which is accelerating the expansion of the universe and is believed to permeate all of space.” (ibid.)




            	
Dark matter: “Matter in galaxies, clusters, and possibly between clusters, that cannot be observed directly but can be detected by its gravitational effect. As much as 90 percent of the mass of the universe may be in the form of dark matter.” (p. 237)




            	
Friedmann models: “Descriptions of the evolution and fate of the universe, based on Einstein’s general relativity. For sufficiently high densities of matter, these models predict that the universe will eventually collapse in on itself in a ‘big crunch.’” (p. 238)




            	
Grand unification energy: “The energy above which, it is believed, the electromagnetic force, weak force, and strong force become indistinguishable from each other.” (p. 239)




            	
Grand unified theory (GUT): “A theory which unifies the electromagnetic, strong, and weak forces.” (ibid.)




            	
Imaginary time: “Time measured using imaginary numbers.” (ibid.)




            	
Light cone: “A surface in space-time that marks out the possible directions for light rays passing through a given event.” (p. 240)




            	
Mass: “The quantity of matter in a body; its inertia, or resistance to acceleration.” (ibid.)




            	
No boundary condition/proposal: “The idea that the universe is finite but has no boundary (in imaginary time).” (ibid.)




            	
Planck’s quantum principle: “The idea that light (or any other classical waves) can be emitted or absorbed only in discreet quanta, whose energy is proportional to their wavelength.” (p. 241)




            	
Quantum: “The indivisible unit in which waves may be emitted or absorbed.” (p. 242)




            	
Quantum mechanics: “The theory developed from Planck’s quantum principle and Heisenberg’s uncertainty principle.” (ibid.)




            	
Quark: “A (charged) elementary particle that feels the strong force. Protons and neutrons are each composed of three quarks.” (ibid.)




            	
Red shift: “The reddening of light from a star that is moving away from us, due to the Doppler effect.” (ibid.)




            	
Singularity: “A point in space-time at which the space-time curvature becomes infinite.” (ibid.)




            	
Space-time: “The four-dimensional space whose points are events.” (p. 243)




            	
Spin: “An internal property of elementary particles, related to, but not identical to, the everyday concept of spin.” (ibid.)




            	
String theory: “A theory of physics in which particles are described as waves on strings. Strings have length but no other dimension.” (ibid.)




            	
Uncertainty principle: “The principle, formulated by Heisenberg, that one can never be exactly sure of both the position and the velocity of a particle; the more accurately one knows the one, the less accurately one can know the other.” (p. 244)




            	
Wormhole: “A thin tube of space-time connecting distant regions of the universe. Wormholes might also link to parallel or baby universes and could provide the possibility of time travel.” (ibid.)
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