
ABUNDANCE OF LIGHTER ELEMENTS AND NUCLEOSYNTHESIS

This process of light element formation in the early universe is called â€œBig The predicted abundance of deuterium,
helium and lithium depends on the This is an important and detailed test of nucleosynthesis and is further.

The points are not scattered across the whole range of possible values - instead, their distribution is consistent
with a linear relationship: The more oxygen a dwarf galaxy contains, the higher its helium-4 content. The
curve indicates the theoretical prediction for this abundance. During the first three minutes of the universe,
most of the deuterium combined to make helium. Lithium-7 Finally, and most interesting, there is the
abundance of lithium-7 nuclei with 3 protons and 4 neutrons. With competing chains of build up it is not out
of the ordinary to see a dip in the 7Li, from the diminishing of one path tritium, see a , as helium is constant
while the other takes over the scale is logarithmic, the slow increase of He4 could do it. 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. The second reason for researching non-standard BBN, and
largely the focus of non-standard BBN in the early 21st century, is to use BBN to place limits on unknown or
speculative physics. As the universe cooled, the neutrons either decayed into protons and electrons or
combined with protons to make deuterium an isotope of hydrogen. It is possible that the uncertainty might be
higher if, unbeknown to astronomers, there are cosmic clouds between us and the quasars in question, filtering
the quasars' radiation. In this diagram, the vertical axis represents the helium-4 abundance - for instance, a
value 0. One second after the Big Bang, the temperature of the universe was roughly 10 billion degrees and
was filled with a sea of neutrons, protons, electrons, anti-electrons positrons , photons and neutrinos. Putting it
all together Armed with the results described above, we can confront the predictions of Big Bang
Nucleosynthesis with astronomical observation. All carbon-based life on Earth is literally composed of
stardust. Srednicki, Annals of the N. This leads to predicted abundances shown by the circles in the graph,
which are in good agreement with observed abundances. Srednicki Annals of the N. Furthermore, one value of
this baryon density can explain all the abundances at once. Some of those others include the r-process , which
involves rapid neutron captures, the rp-process , and the p-process sometimes known as the gamma process ,
which results in the photodisintegration of existing nuclei. These are elements with nuclei that are produced by
nuclear fusion reactions in stars, but that definitely could not have been produced during Big Bang
Nucleosynthesis. Burbidge , G. Cameron , and Donald D. This section does not cite any sources. That theory
failed to account for the abundance of deuterium, but led to explanations of the source of other light elements.
In order to infer the primordial helium-4 abundance, astronomers turn to certain dwarf galaxies. During the
first three minutes of the universe, most of the deuterium combined to make helium. Fowler , Alastair G. The
presence of elements such as oxygen or nitrogen see above or, in this particular case, the presence of iron
serve as indicators of chemical evolution: Substantial amounts of these elements suggest that a star is young,
produced from the debris of other stars. These pieces of additional physics include relaxing or removing the
assumption of homogeneity, or inserting new particles such as massive neutrinos. Trace amounts of lithium
were also produced at this time.


