
AN INTRODUCTION TO NUCLEOSYNTHESIS

Abstract: Primordial nucleosynthesis remains as one of the pillars of modern cosmology. It is the testing ground upon
which many cosmological.

Some of these are red giants, stars similar to the ones where Technetium's absorption lines were first found.
This is the region of nucleosynthesis within which the isotopes with the highest binding energy per nucleon
are created. These processes began as hydrogen and helium from the Big Bang collapsed into the first stars at
million years. References [1] H. In the years immediately before World War II, Hans Bethe first elucidated
those nuclear mechanisms by which hydrogen is fused into helium. Hydrogen and helium are most common,
residuals within the paradigm of the Big Bang. Their experiment involved "exciting" molecules and elements
by heating them over a flame. In the fusion process, light nuclei collide, recombine their protons and neutrons
into heavier nuclei, and release energy. That paper defined new processes for the transformation of one heavy
nucleus into others within stars, processes that could be documented by astronomers. Synthesis of these
elements occurred either by nuclear fusion including both rapid and slow multiple neutron capture or to a
lesser degree by nuclear fission followed by beta decay. Timeline[ edit ] Periodic table showing the origin of
each element. Elements heavier than iron may be made in neutron star mergers or supernovae after the
r-process. One of the strongest pieces of evidence for the theory of stellar nucleosynthesis is the observation of
absorption lines of the element Technetium from distant stars. CO DOI :. The remaining elements in the
periodic table, including those essential for the molecules in our bodies, were then created in stars through
nucleosynthesis before the earth was formed. Merrill, "Technetium in the Stars," Science ,  This process first
involved the collection and isolation of materials containing the element en masse. As Technetium decayed to
other elements in this period, the compounds containing the resultant stable atoms can be dissolved and
removed with certain chemical solvents. This would bring all the mass of the Universe to a single point, a
"primeval atom", to a state before which time and space did not exist. The atoms that comprise you, me, and
the universe around us were forged in stars. Source: Wikimedia Commons Nucleosynthesis is the process by
which atoms of lighter chemical elements fuse together, creating atoms of heavier elements. Comments: 21
pages, 1 figure, submitted for a special issue on Big Bang Nucleosynthesis Subjects: Cosmology and
Nongalactic Astrophysics astro-ph. Merrill used the process of spectroscopy to find four spectral lines of
Technetium atoms in red giant stars Fig. As it is unstable, its nucleus decays spontaneously to the nucleus of
lighter elements, turning a Technetium atom into a different atom of a more stable element. Burbidge , G.
Mathews , Motohiko Kusakabe , Toshitaka Kajino Submitted on 9 Jun Abstract: Primordial nucleosynthesis
remains as one of the pillars of modern cosmology. Source: Wikimedia Commons The nature the element
Technetium's decay also offers important evidence for the rationale behind nucleosynthesis. Wallerstein et al.
This method, called spectroscopy, was fundamental to the first discovery that supported nucleosynthesis.


