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Glossary

Accelerator: A device employing electrostatic or electromagnetic fields to input kinetic energy to molecules, atomic, or subatomic particles.  This training is provided because accelerators are capable of creating a radiological area or other radiological hazards.

Access control system: Engineered or administrative systems that manage radiation dose to personnel by limiting personnel entry.

Actinide Transmutation: Transformation of actinides through neutron activation.

Activity:  The rate at which a source emits radiation is called its activity.  Activity is measured in terms of the number of disintegrations that take place every second.  The unit for activity used at DOE sites is the curie (Ci).  One curie is equal to 37 billion (3.7 x 1010) disintegrations per second.

 Annual Limit on Intake (ALI): Means the derived limit for the amount of radioactive material taken into the body of an adult worker by inhalation or ingestion in a year.  (see 10CFR 835)

Attenuation:  The process by which a beam of radiation is reduced in intensity when passing through some material.  It is the combination of absorption and scattering processes and leads to a decrease in flux intensity.

Beam:  A flow of electromagnetic or particulate radiation that is either collimated and generally unidirectional, or divergent from a small source but restricted to a small solid angle.

Beam scrapers:  Beam scrapers remove particles that have wandered from the central area of the beam.

Bremsstrahlung: Secondary photon radiation produced by deceleration of charged particles passing through matter.

Collider:  An accelerator in which two opposed beams of particles collide head-on.  

Continuous Air Monitor (CAM):  Instrument that continuously samples and measures the levels of airborne radioactive materials on a "real time" basis and has alarm capabilities at preset levels.

Cryostat:  An instrument or device that maintains low temperature for superconducting magnets.

Cyclotron:  A cyclic accelerator in which the charged particles spiral outward from the center of the machine as they gain energy.

Glossary - Continued
Decommissioning:  The process of closing and securing a nuclear facility, or nuclear materials storage facility, so as to provide adequate protection from radiation exposure and to isolate radioactive contamination from the human environment.

Depleted Uranium:  Uranium having a percentage of uranium-235 smaller than the 0.7% found in natural uranium.

Derived Air Concentration (DAC): The airborne concentration that equals the ALI divided by the volume of air breathed by an average worker for a working year of 2,000 hours (assuming a breathing volume of 2,400 m3).

Detector:  Any device that can detect the presence of an energetic electromagnetic radiation particle or nuclear fragment and measure one or more of its properties.

Electromagnetic Radiation:  A traveling wave motion resulting from changing electric or magnetic fields.  Familiar electromagnetic radiations range from X-rays and gamma rays of short wavelength, through the ultraviolet, visible and infrared regions, radar and radio waves of relatively long wavelength.

Enclosed Beam:  All possible X-ray beam paths are fully contained in protective enclosures so that no part of the body can intercept the beam during normal operation.

Electron volt:  A unit of energy equivalent to the energy gained by an electron in passing through a potential difference of one volt.

Exclusion Area:  Any area to which access is prohibited for the purposes of protection of individuals.

Fail-Safe:  A design feature built into a system or system component so that the most likely mode of failure causes the production of X-rays to be turned off.  If fail-safe design is not possible or cost-effective, the system or system component should be designed so that no single failure will cause unsafe operation.

Interlock:  A safety device that automatically renders an area safe from prompt radiation when the device is actuated.

Linear accelerator:  A device that accelerates charged particles along a straight line.

Mixed Waste: Waste containing both radioactive and hazardous components as defined by the Atomic Energy Act and the Resource Conservation and Recovery Act, respectively.

Muon:  An elementary particle apparently identical to the electron except for being 200 times heavier. 

Glossary - Continued
Neutron:  Elementary particle with a mass approximately the same as that of a hydrogen atom and electrically neutral.

Nucleus:  The small, central, positively charged region of an atom that carries essentially all the mass.

Pion:  A cosmic particle with a mass about 273 times that of an electron and a half-life of 2/100,000,000 (2 x 10-8) of a second.  Positive, negative, and neutral pions exist.

Primary Beam:  Radiation that passes through the window, aperture, cone, or other collimating device of the source housing.  Sometimes called useful beam.

Prompt radiation:  Radiation resulting from the accelerator beam or the interaction of the accelerator beam with surrounding matter that ceases shortly after the beam is removed.  Activation products and area contamination are not considered prompt radiation.

Proton:  An elementary nuclear particle with a positive electric charge and an atomic weight of approximately one.

Radiation:  Radiation refers to the emission and propagation of waves or particles through matter or space.  Matter absorbs energy from radiation.  In a microwave oven, for example, food absorbs energy from microwave radiation and is heated and cooked.

Radiation alarm system:  A system providing notification, including activation of a radiation warning system, that a radiation condition exists that exceeds preset limits.  An alarm system may initiate mitigating action.

Radiation warning light:  A system that alerts personnel to a potential or actual change in the radiation level in a working environment.  A warning system does not initiate mitigating actions.

Radioactivation or Activation:  The process of producing a radioactive material by bombardment with neutrons, protons, or other nuclear particles.

Redundancy:  Duplication or repetition of elements in electronic or mechanical equipment to provide alternative functional channels in case of failure.

Scattered Radiation:  Radiation that, during passage through matter, has been deviated in direction.  It may have been modified also by a decrease in energy.

Scram switch:  An interlock that is intended for emergency use only.  Scram switches are usually placed within exclusion areas where personnel may be caught during pre-start-up or actual operations.

Search:  (This is commonly referred to as a sweep.)  A physical inspection carried out under controlled conditions to ensure that no personnel are left inside exclusion areas.

Glossary - Continued
Septa: An area associated with an accelerator beam line where the beam is split into two or more beams, normally through the use of magnets.  This area is prone to radioactivation due to the interaction of the beam with structural materials.

Spectra: A visual display, a photographical record, or a plot of the distribution of the intensity of radiation at a given kind as a function of its wavelength, energy, frequency, momentum, mass, or any related quantity.

Spallation:  A term used to denote a nuclear reaction induced by high-energy bombardment and involves the ejection of two or more particles.

Superconductivity:  The ability of some materials to carry an electric current with no power loss, owing to the complete absence of electrical resistance.  To date, superconductivity has been found only in a few metals and alloys and at very low temperatures.

Synchrotron:  An accelerator in which the energy of charged particles is increased as they travel around a circular orbit of fixed radius.

Useful Beam:  Radiation that passes through the window, aperture, cone, or other collimating device of the source housing.  Sometimes called primary beam.

Volt:  The term potential difference symbolized by V is defined as the work per unit charge done in moving a charge from one point to the other.
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