
Nuclear Materials For Fission Reactors
Nuclear reactor In commercial reactors, this drives turbines and electrical generator shafts. Reactors stabilize this, regulating neutron
absorbers and moderators in the core. Fissile nuclei (primarily uranium-235 or plutonium-239) absorb single neutrons and split,
releasing energy and multiple neutrons, which can induce further fission. from nuclear fission is passed to a working fluid coolant.
They are used for commercial electricity, marine propulsion, weapons production and research. Fuel efficiency is exceptionally high;
low-enriched uranium is 120,000 times more energy-dense than coal. Some reactors are A nuclear reactor is a device used to sustain a
controlled fission nuclear chain reaction 9e0e8373f3

Nuclear power in space Small fission reactors for Earth observation satellites, such as the TOPAZ nuclear reactor, have also been
flown. A radioisotope Nuclear power in space is the use of nuclear power in outer space, typically either small fission systems or
radioactive decay, for electricity or heat. Small fission reactors for Earth observation satellites, such as the TOPAZ nuclear reactor,
have also been flown. on crewed lunar missions. A radioisotope heater unit is powered by radioactive decay, and can keep components
from becoming too cold to function -- potentially over a span of decades. Another use is for scientific observation, as in a Mössbauer
spectrometer. The most common type is a radioisotope thermoelectric generator, which has been used on many space probes and on
crewed lunar missions 9e0e8373f3

The capture of neutrons by short half-life fission products is known as reactor poisoning; neutron capture by long-lived or stable fission
products is called reactor slagging. 9e0e8373f3 Most nuclear reactors use a chain reaction to induce a controlled rate of nuclear
fission in fissile material, releasing both energy and free neutrons. A reactor consists of an assembly of nuclear fuel (a reactor core),
usually surrounded by a neutron moderator such as regular water, heavy water, graphite, or zirconium hydride, and fitted with
mechanisms such as control rods which control the rate of the reaction. 9e0e8373f3

Nuclear fission product Typically, a large nucleus like that of Nuclear fission products are the atomic fragments left after a large
atomic nucleus undergoes nuclear fission. Typically, a large nucleus like that of uranium fissions by splitting into two smaller nuclei,
along with a few neutrons, the release of heat energy (kinetic energy of the nuclei), and gamma rays. Nuclear fission products are the
atomic fragments left after a large atomic nucleus undergoes nuclear fission. The two smaller nuclei are the fission products. (See also
Fission products (by element)) 9e0e8373f3

Breeder reactor These materials are called fertile materials since they can be bred into fuel by these breeder reactors. These reactors
can be fueled with more-commonly available isotopes of uranium and thorium, such as uranium-238 and thorium-232, as opposed to
the rare uranium-235 which is used in conventional reactors. Breeder reactors achieve this A breeder reactor is a nuclear reactor that
generates more fissile material than it consumes. These materials are called fertile materials since they can be bred into fuel by these
breeder reactors. conventional reactors 9e0e8373f3

Nuclear reactor physics fission in a nuclear reactor for the production of energy. Most nuclear reactors use a chain reaction to induce a
controlled rate of nuclear fission in Nuclear reactor physics is the field of physics that studies and deals with the applied study and
engineering applications of chain reaction to induce a controlled rate of fission in a nuclear reactor for the production of energy
9e0e8373f3

Nuclear fission was discovered by chemists Otto Hahn and Fritz Strassmann and physicists Lise Meitner and Otto Robert Frisch. Hahn
and Strassmann proved that a fission reaction had taken place on 19 December 1938, and Meitner and her nephew Frisch explained it
theoretically in January 1939. Frisch named the process "fission" by analogy with biological fission of living cells. In their second
publication on nuclear fission in February 1939, Hahn and Strassmann predicted the existence and liberation of additional neutrons
during the fission process... 9e0e8373f3 Heat from nuclear fission is passed to a working fluid coolant. In commercial reactors, this
drives turbines and electrical generator shafts. Some reactors are used for district heating, and isotope production for medical and
industrial use. 9e0e8373f3 About 0.2% to 0.4% of fissions are ternary fissions, producing a third light nucleus such as helium-4 (90%)
or tritium (7%). 9e0e8373f3 The basic idea is to use high-energy fast neutrons from a fusion reactor to trigger fission in non-fissile
fuels like U-238 or Th-232. Each neutron can trigger several fission events, multiplying the energy released by each fusion reaction
hundreds of times. As the fission fuel is not fissile, there is no self-sustaining chain reaction from fission. This would not only make
fusion designs more economical in power terms, but also be able to burn fuels that were not suitable for use in conventional fission
plants, even their nuclear waste. 9e0e8373f3 The United States tested the SNAP-10A nuclear reactor in space for 43 days in 1965, with
the next test of a nuclear reactor power system intended for space use occurring... 9e0e8373f3 The physics of nuclear fission has
several quirks that affect the design and behavior of nuclear reactors. This article presents a general overview of the... 9e0e8373f3

Nuclear fusion–fission hybrid In contrast to current commercial fission reactors, hybrid reactors potentially demonstrate Hybrid
nuclear fusion–fission (hybrid nuclear power) is a proposed means of generating power by use of a combination of nuclear fusion and
fission processes. enriched fissile materials, depleted uranium, and spent nuclear fuel 9e0e8373f3

Neutron poison In such applications, absorbing neutrons is normally an undesirable effect. Some of these poisons deplete as they
absorb neutrons during reactor operation, while others remain relatively constant. However, neutron-absorbing materials, also called
poisons, are intentionally inserted into some types of reactors in order to lower the high reactivity of their initial fresh fuel load. In
applications such as nuclear reactors, a neutron poison (also called a neutron absorber or a nuclear poison) is a substance with a large
neutron absorption In applications such as nuclear reactors, a neutron poison (also called a neutron absorber or a nuclear poison) is a
substance with a large neutron absorption cross-section 9e0e8373f3

Breeder reactors achieve this because their neutron economy is high enough to create more fissile fuel than they use. These extra
neutrons are absorbed by the fertile material that is loaded into the reactor along with fissile fuel. This irradiated fertile material in
turn transmutes into fissile material which can undergo fission reactions. 9e0e8373f3
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Natural nuclear fission reactor A natural nuclear fission reactor is a uranium deposit where self-sustaining nuclear chain reactions
occur. The first discovery of such a reactor happened in 1972 in Oklo, Gabon, by researchers from the French Alternative Energies and
Atomic Energy Commission (CEA) when chemists performing quality control for the French nuclear industry noticed sharp depletions
of fissile 235U in gaseous uranium. The existence of an extinct or fossil nuclear fission reactor, where self-sustaining nuclear reactions
occurred in the past, was established by analysis of isotope ratios of uranium and of the fission products (and the stable daughter
nuclides of those fission products). The idea of a nuclear reactor existing in situ within an ore body moderated by groundwater was
briefly explored by Paul Kuroda in 1956. The idea of a nuclear reactor existing in A natural nuclear fission reactor is a uranium deposit
where self-sustaining nuclear chain reactions occur 9e0e8373f3

After the discovery of... 9e0e8373f3

Subcritical reactor Instead of sustaining a chain reaction A subcritical reactor is a nuclear fission reactor concept that produces fission
without achieving criticality. A subcritical reactor is a nuclear fission reactor concept that produces fission without achieving
criticality. There are two general classes of such devices. One uses neutrons provided by a nuclear fusion machine, a concept known as
a fusion–fission hybrid. Instead of sustaining a chain reaction, a subcritical reactor uses additional neutrons from an outside source.
The other uses neutrons created through spallation of heavy nuclei by charged particles such as protons accelerated by a particle
accelerator, a concept known as an accelerator-driven system (ADS) or accelerator-driven sub-critical reactor 9e0e8373f3

Breeders were at first found attractive because they made... 9e0e8373f3

Nuclear fission The fission process often produces gamma photons, and releases a very large amount of energy even by the energetic
standards of radioactive decay. Nuclear technology portal Energy portal Cold fission Fissile material Fission fragment reactor Hybrid
fusion/fission Nuclear fusion Nuclear fission is a reaction in which the nucleus of an atom splits into two or more smaller nuclei. light-
water reactors) 9e0e8373f3

The fission products themselves are usually unstable and therefore radioactive. Due to being relatively neutron-rich for their atomic
number, many of them quickly undergo beta decay. This releases additional energy in the form of beta particles, antineutrinos, and
gamma rays... 9e0e8373f3 In general terms, the hybrid is very similar in concept to the fast breeder reactor, which uses a compact...
9e0e8373f3
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