
FROM STELLAR NUCLEOSYNTHESIS

Stellar nucleosynthesis is the process by which elements are created within stars by combining the protons and
neutrons together from the nuclei of lighter elements. Hydrogen formed pretty much instantly and even helium (with
nuclei containing 2 protons) formed in relatively short.

They fuse helium until the core is largely carbon and oxygen. The periodic table chart at the bottom of this
page summarizes the processes that have made the various elements in our solar system. Hydrogen and helium
are most common, residuals of Big Bang nucleosynthesis. Hydrogen fusion nuclear fusion of four protons to
form a helium-4 nucleus [18] is the dominant process that generates energy in the cores of main-sequence
stars. CNO-I cycle The helium nucleus is released at the top-left step. The combinations go in this order:
Carbon plus helium produces oxygen. If the star is massive enough this rises the temperature to a level where
C12 - C12 collisions start producing heavier elements such as Mg24, and O16 - O16 collisions producing S
The difference in energy production of this cycle, compared to the protonâ€”proton chain reaction, is
accounted for by the energy lost through neutrino emission. Because Iron is the most bound element, all
subsequent reactions will be endothermic requiring energy supply and no more energy supply will be provided
to support the star against gravitational collapse. These 3 elements play the role of a catalyst to synthesise 4
protons into Helium with the same energy outcome as the PP chain. Reaction rate[ edit ] The reaction rate per
volume between species A and B, having number densities nA,B is given by: r. The most massive stars
become supergiants when they leave the main sequence and quickly start helium fusion as they become red
supergiants. A probe to nucleosynthesis in our Galaxy is given by the chemical abundances in the solar system
which testify for their abundance at the time of formation of the solar system. After helium is exhausted in the
core of a star, it will continue in a shell around the carbon-oxygen core. Neon plus helium produces
magnesium. In higher-mass stars, the dominant energy production process is the CNO cycle , which is a
catalytic cycle that uses nuclei of carbon, nitrogen and oxygen as intermediaries and in the end produces a
helium nucleus as with the proton-proton chain. Hydrogen formed pretty much instantly and even helium with
nuclei containing 2 protons formed in relatively short order part of a process referred to as Big Bang
nucleosynthesis. All of the atoms on the Earth except hydrogen and most of the helium are recycled
materialthey were not created on the Earth. Without the heat of fusion, the star collapses and explodes in a
shockwave. The atoms heavier than helium up to the iron and nickel atoms were made in the cores of stars the
process that creates iron also creates a smaller amount of nickel too.


