
STELLAR NUCLEOSYNTHESIS HELIUM

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.

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. Titanium plus helium produces
chromium. What follows can only be explained by nuclear physics. The alpha process then combines helium
with carbon to produce heavier elements, but only those with an even number of protons. The continuation of
this nucleosynthesis process will be made difficult by the high Coulomb barrier that the nuclei have to
overcome. They fuse helium until the core is largely carbon and oxygen. The goal of the theory of
nucleosynthesis is to explain the vastly differing abundances of the chemical elements and their several
isotopes from the perspective of natural processes. Processes[ edit ] There are a number of astrophysical
processes which are believed to be responsible for nucleosynthesis. Cameron , and Donald D. These processes
are able to create elements up to and including iron and nickel. The star has now entered its red giant phase.
After helium is exhausted in the core of a star, it will continue in a shell around the carbon-oxygen core. The
atoms in your left hand probably came from a different star than in your right hand, because million stars have
exploded to make up the atoms in your body. Burbidge , G. If the star is less massive about 1 solar mass it
enters the white dwarf degeneracy state. In the cores of lower-mass main-sequence stars such as the Sun , the
dominant energy production process is the protonâ€”proton chain reaction. Fowler, and Donald D. All the
remainder are residuals of supernovae. Although the particulars of various nucleosynthesis processes are
beyond the scope of this website see Johnson's "Origin of the Elements in the Solar System" blog entry and
Ivans' "Origins of the Elements" website for the particulars , it is important to note a couple of things: The
stellar nucleosynthesis theory correctly predicts the observed abundances of all of the naturally occurring
heavy elements seen on the Earth, meteorites, Sun, other stars, interstellar cloudseverywhere in the universe.
Physicist Lawrence Krauss notes that it takes , years for the carbon to burn into oxygen, 10, years for the
oxygen to burn into silicon, and one day for the silicon to burn into iron and herald the collapse of the star. A
few minutes afterwards, starting with only protons and neutrons , nuclei up to lithium and beryllium both with
mass number 7 were formed, but hardly any other elements. Other fusion pathways create the elements with
odd numbers of protons. Updated May 30, 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. It is
thought that the primordial nucleons themselves were formed from the quarkâ€”gluon plasma during the Big
Bang as it cooled below two trillion degrees. Fred Hoyle 's original work on nucleosynthesis of heavier
elements in stars, occurred just after World War II. Creating the Heavier Elements The burning of helium to
produce heavier elements then continues for about 1 million years. Population II stars are poor in metals
whereas Population I are 2 orders of magnitude richer. Without the heat of fusion, the star collapses and
explodes in a shockwave. Clayton, and W. During a complete CNO cycle,  Stars around the mass of our Sun
can synthesize helium, carbon, and oxygen. Hull, and B. 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. To be more correct I should have said that the oxygen atoms were moved or broken off from one
set of compounds [carbon dioxide CO2 and water H2O ] to form a molecule of two oxygen atoms bound
together O2 and a molecule of carbohydrate made of carbon atoms, hydrogen atoms, and oxygen atoms
C6H12O6. Fowler, Nuclear quasi-equilibrium during silicon burning,Astrophys. In this way, the alpha process
preferentially produces elements with even numbers of protons by the capture of helium nuclei.


