
BIG BANG NUCLEOSYNTHESIS ELEMENTS

In physical cosmology, Big Bang nucleosynthesis refers to the production of nuclei other than those of the lightest
isotope of.

BBN did not convert all of the deuterium in the universe to helium-4 due to the expansion that cooled the
universe and reduced the density, and so cut that conversion short before it could proceed any further. Stars
have a layered structure - nuclear fusion reactions take place in the inner, hotter regions, but not in the
outermost layers. This high percentage of helium argues strongly for the big bang model, since other models
gave very small percentages of helium. Unsourced material may be challenged and removed. The next
diagram shows the results for helium-3 and deuterium: [Adapted from an image by E. As this work
progresses, we are much more likely to learn about stellar physics than about the early universe. The curve
indicates the theoretical prediction for this abundance. Hence observations about deuterium abundance suggest
that the universe is not infinitely old, which is in accordance with the Big Bang theory. Some History In ,
Physicist George Gamow hypothesized that all of the elements might have been made in the hot and dense
early universe. In order to test the predictions of Big Bang Nucleosynthesis, we need to identify astronomical
objects in which the original abundance values are preserved as well as possible - and we need to account for
any remaining influences of chemical evolution. For very old stars, that element abundance should be closer to
the primordial values. The reactions at right also produce helium and usually go faster since they do not
involve the relatively slow process of photon emission. Vangioni, Institut d'Astrophysique de Paris private
communication, ; for further information about these calculations, see Coc, A. The problem was that while the
concentration of deuterium in the universe is consistent with the Big Bang model as a whole, it is too high to
be consistent with a model that presumes that most of the universe is composed of protons and neutrons.
Skillman, Astrophysical Journal , p. According to stellar theory, deuterium cannot be produced in stellar
interiors; actually, deuterium is destroyed inside of stars. It also predicts about 0. Let us start with helium
[Adapted from an image by E. 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.
The WMAP satellite is able to directly measure the ordinary matter density and finds a value of 4. A single
value of the baryon density fits 4 abundances simultaneously. These pieces of additional physics include
relaxing or removing the assumption of homogeneity, or inserting new particles such as massive neutrinos.
His main area of research is stellar physics. The deuterium abundance shows impressive agreement with the
eta value for the WMAP data as well as with the higher of the two possible values for helium According to the
Big Bang theory, the temperatures in the early universe were so high that fusion reactions could take place.
This ratio is significant as a test of cosmological models since it will be affected by the time period from the
time when the temperature dropped below that necessary to produce neutrons from protons to the time when
the deuteron became stable, halting the decay of the free neutrons. By this extrapolation, we obtain an estimate
for the primordial helium-4 abundance. Consequently, these fusion processes can only destroy, but never
produce deuterium. All investigations of this type result in a primordial helium-4 mass fraction of 24 per cent,
with an uncertainty of little more than one per cent. Stars like the sun Details were discussed in the section on
Fusion.


