
ATOM AND NUCLEUS

The atomic nucleus is the small, dense region consisting of protons and neutrons at the center of an atom, discovered in
by Ernest Rutherford based on the.

Tritium, which is radioactive, is even less abundant. He was able to determine the existence of the negatively
charged particles by studying properties of electric discharge in cathode-ray tubes. Democritus' explanation of
the atom begins with a stone. Electrons have a relative mass of 0. In his plum pudding model, Thomson
suggested that an atom consisted of negative electrons randomly scattered within a sphere of positive charge.
Most odd-odd nuclei are highly unstable with respect to beta decay because the decay products are even-even
and therefore more strongly bound, due to nuclear pairing effects. Originally known as "corpuscles," electrons
have a negative charge and are electrically attracted to the positively charged protons. Atomic radii are
typically pm. Main article: Rutherford model The nucleus was discovered in , as a result of Ernest Rutherford
's efforts to test Thomson's " plum pudding model " of the atom. Experiments in by Lise Meitner and Otto
Hahn , and by James Chadwick in discovered that the beta decay spectrum was continuous rather than
discrete. The term "atom" comes from the Greek word for indivisible, because it was once thought that atoms
were the smallest things in the universe and could not be divided. The residual strong force is effective over a
very short range usually only a few femtometres fm ; roughly one or two nucleon diameters and causes an
attraction between any pair of nucleons. But in fact, high-energy electrons can easily go through a piece of
aluminum foil; so can X-ray photons, high-energy protons, high-energy neutrons, high-energy nuclei, and so
on. In , Rutherford published his version of the atom, which included a positively charged nucleus that is
orbited by electrons. Most elements come in different versions, called " isotopes ", with different numbers of
neutrons. Such forces between atoms are much weaker than the attractive electrical forces that hold together
the atoms themselves i. An atom is mostly empty space. The most notable of these achievements was Ernest
Rutherford's famous alpha-ray scattering experiment, which established that Almost all of the mass of an atom
is contained within a tiny and therefore extremely dense nucleus which carries a positive electric charge whose
value identifies each element and is known as the atomic number of the element. It is common but somewhat
misleading to describe the volume of space in which the electrons of an atom have a significant probability of
being found as the electron cloud. How can we confirm these things? They are also examples of Borromean
systems, in which the nucleus is no longer bound if any one of the three components is removed. The timing
of this scientific breakthrough could hardly have been worse. Another isotope of carbon, carbon 12C , has 6
protons and 8 neutrons, hence and atomic mass of fourteen. Nuclear size is defined by nuclear radius; nuclear
density can be calculated from nuclear size. The competition between this repulsive Coulomb force and the
cohesive nuclear force is what defines the size of the Periodic Table and the number of chemical elements.
The cloud of electrons that "orbit" the nucleus and define the "size" of an atom is roughly , times as large as
that atom's nucleus! However, one proton weighs more than 1, electrons. Carbon has 6 protons, so its atomic
number is 6; oxygen has 8 protons, so its atomic number is 8. Current research on nuclei, their properties, and
the forces that hold them together focuses on studying nuclei at the limits of stability. The two heavy isotopes
of hydrogen are especially importantâ€” so much so that they have names and symbols of their own:
Deuterium accounts for only about 15 out of every one million atoms of hydrogen. If filled with nuclear
matter, it would have a mass of about , tonnes. However, bismuth is also stable to beta decay and has the
longest half-life to alpha decay of any known isotope, estimated at a billion times longer than the age of the
universe. The nuclear force is the force between two or more component parts of an atomic nuclei. But when
an experiment like this is done, the vacuum remains intact! Rutherford's model of the atom is still the basic
model that is used today, despite its limitations. Halo nuclei are fragile objects, are relatively large, and
interact easily with other nuclei have enhanced reaction cross sections. Different isotopes in a sample of a
chemical can be separated by using a centrifuge or by using a mass spectrometer. Groups 3â€”12 are in the
middle of the periodic table and are the transition elements, listed as B in older tables. Conversely, energy is
released when a nucleus is created from free nucleons or other nucleiâ€”known as the nuclear binding energy.
They are sometimes viewed as two different quantum states of the same particle, the nucleon. In close analogy
to atomic structure, we speak of the structure of various nuclei. Even the most exacting weight measurements
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we can make today are subject to experimental uncertainties that limit the precision to four significant figures
at best. The nuclear force is a residual effect of the a strong interaction that binds together particles called
quarks into nucleons. In , Michael Faraday used the term to refer to the "central point of an atom".
Radionuclides occur naturally but can also be produced artificially.


