Appendix 6

GLOSSARY


ALARA
ALARA (acronym for "As Low As Reasonably Achievable") means making every reasonable effort to maintain exposures to radiation as far below the dose limits in this part as is practical consistent with the purpose for which the licensed activity is undertaken, taking into account the state of technology, the economics of improvements in relation to state of technology, the economics of improvements in relation to benefits to the public health and safety, and other societal and socioeconomic considerations, and in relation to utilization of nuclear energy and licensed materials in the public interest.

Alpha Particle
A charged particle emitted from the nucleus of an atom having a mass weight of number 4 and charge (+2) equal in magnitude of a helium nucleus, ie., two protons and two neutrons.  It has low penetrating power and short range.  The most energetic alpha particle will fail to penetrate the skin.  Alphas are hazardous when an alpha-emitting isotope is introduced into the body.

Annual Limit on Intake
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.  ALI is the smaller value of intake of a given radionuclide in a year by the reference man that would result in a committed effective dose equivalent of 5 rems (0.05 Sv) or a committed dose equivalent of 50 rems (0.5 Sv) to any individual organ or tissue. (ALI values for intake by ingestion and by inhalation of selected radionuclides are given in Appendix C of 3701:1-38-12.

Background Radiation
The radiation in man's natural environment, including cosmic rays and radiation from naturally radioactive elements, both outside and inside the bodies of humans and animals.  It is also called natural radiation.

Becquerel (Bq)
A unit in the International System of Units (SI) of measurement of radioactivity equal to one transformation (disintegration) per second. 1 Bq = l dps.

Beta Particle 
Charged particle emitted from the nucleus of an atom, with a mass and charge equal in magnitude to that of the electron.

Bioassay
The collection and analysis of human hair, tissue, nasal smears, urine or fecal samples to determine the amount of radioactive material that might have been taken up by the body.

Biological Half life (tb)
The time required for the body to eliminate one-half of an administered dosage of any substance by regular processes of elimination.  Approximately the same for both stable and radioactive isotopes of a particular element.

Blank/Background Count
The signal resulting fom a sample which is identical in principle, to the sample of interest, except that the substance sought is absent (or small compared to signal).  The blank includes the effects of interferring species.  For example, when analyzing wipe tests on the liquid scintillation counter a clean, unused piece of filter paper in liquid scintillatlion fluid is used as the blank.

Calibration
The check or correction of the accuracy of a measuring instrument to assure proper operational characteristics.

Class (or Lung Class or Inhalation Class)
Class (or lung class or inhalation class) means of classification scheme for inhaled material according to its rate of clearance from the pulmonary region of the lung.  Materials are classified as D, W, or Y, which applies to a range of clearance half-lives:  for Class D (Days) of less than 10 days, for Class W from 10 to 100 days, and for Class Y (Years) of greater than 100 days.

Cold Run
The process of going completely through a radioactive procedure without using the radioactivity.  This process helps the worker prepare all necessary equipment and organize the procedure to decrease the probability of an accident and decrease the amount of time spent using the radioactive material.

Collective Dose
Collective Dose is the sum of the individual doses received in a given period of time by a specified population from exposure to a specified source of radiation.

Committed Dose Equivalent
Committed Dose Equivalent (Ht,50) means the dose equivalent to organs or tissues of reference (T) that will be received from an intake of radioactive material by an individual during the 50-year period following the intake.

Committed Effective Dose Equivalent
Committed Effective Dose Equivalent (He,50) is the sum of the products of the weighting factors applicable to each of the body organs or tissues that are irradiated and the committed dose equivalent to these organs or tissues (He,50 = Wt,Ht,50)

Contamination
Radioactive material which is inadvertently released.  At Ohio University, surveys with counts per minute or exposure (mR/hr.) greater than twice background are considered contaminated.

Curie (Ci)
The number of nuclear transformations (disintegrations) occurring in a given quantity of material per unit time.  The Curie describes the intensity of radioactivity in a sample of material.  One Curie is equal to 37 billion disintegrations per second, which is approximately the rate of decay of 1 gram of radium.  A Curie is also a quantity of any radionuclide that decays at a rate of 
3.7 X lOlO dps.  Named for Marie and Pierre Curie, who discovered radium in 1898.

Decay, Radioactive
The decrease in the amount of any radioactive material with the passage of time, due to the spontaneous emission from the atomic nuclei of either alpha or beta particles, often accompanied by gamma radiation.  These spontaneous nuclear changes result in the formation of new elements.  The process can be alpha particle emission, beta particle emission, particle emission and orbital electron capture.

Decay Product
A nuclide resulting from the radioactive disintegration of a radionuclide, formed either directly or as the result of successive transformation in a radioactive series.  A decay product may be either radioactive or stable.  Example:  radon is a radioactive decay product of radium.

Deep-Dose Equivalent
Deep-Dose Equivalent (Hd), which applies to external whole-body exposure, is the dose equivalent at a tissue depth of 1 cm (1000 mg/cm2).

Derived Air Concentration
Derived air concentration (DAC) means the concentration of a given radionuclide in air, which if breathed by the reference man for a working year of 2,000 hours under conditions of light work (inhalation rate 1.2 cubic meters of air per hour), results in an intake of one ALI.  DAC values are given in Appendix C of 3701:1-38-12.

Derived Air Concentration-Hour
Derived air concentration-hour (DAC-hour) is the product of the concentration of radioactive material in air (expressed as a fraction or multiple of the derived air concentration for each radionuclide) and the time of exposure to that radionuclide, in hours.  A licensee may take 2,000 DAC-hours to represent one ALI equivalent to a committed effective dose equivalent of 5 rems (0.05 Sv).

Dose Equivalent
Dose equivalent (Ht) means the product of the absorbed dose in tissue, quality factor, and all other necessary modifying factors at the location of interest.  The units of dose equivalent are the rem and Sievert (Sv).

Dose or Radiation Dose
Dose or Radiation Dose is a generic term that means absorbed dose, dose equivalent, effective dose equivalent, committed dose equivalent, committed effective dose equivalent, or total effective dose equivalent, as defined in other paragraphs of this section.

Effective Dose Equivalent
Effective dose equivalent (He) is the sum of the products of the dose equivalent to
the organ or tissue (Ht) and the weighting factors (Wt) applicable to each of the body
organs or tissues that are irradiated (He = S WtHt).

Effective Half Life (teff)
Time required for a radioactive element in an animal body to be diminished 50% as a result of the combined action of radioactive decay and biological elimination.

Effective half-life (teff ) = Biological half-life X Radioactive half-life
                                         Biological half-life + Radioactive half-life

Exposure
This quantity measures the ability of photons to produce ionization in air.  It is presently defined as the sum of the charge of one sight (+ or -) produced by photon irradiation per unit mass of air.  The traditional unit of exposure is the Roentgen, abbreviated R. The SI unit defined for exposure is 2.58 x 10-4 Coulomb/kg.

External Radiation Hazard
Radiation from a source outside the body.  The radiation must penetrate the skin.  Examples of sources which can be external radiation hazards include Cs-137, P-32, X-Ray machines.  Time, distance and shielding are three general ways to be protected from external radiation.

Eye Dose Equivalent
Eye dose equivalent applies to the external exposure of the lens of the eye and is taken as the dose equivalent at a tissue depth of 0.3 centimeter (300 mg/ cm2).

Gamma Counter
Equipment used to detect gamma radiation.  A NaI crystal is used to detect gamma radiation.  Many other materials and types of equipment may be used to detect gamma radiation but NaI is most frequently used in the biological sciences.

Gamma Radiation
High-energy, short wavelength electromagnetic radiation (a packet of energy) emitted from the nucleus.  Gamma radiation frequently accompanies alpha and beta emissions and always accompanies fission.  Gamma rays are very penetrating and are best stopped or shielded against by dense material, such as lead.  Gamma rays are similar to X-Rays, but are usually more energetic.

GM Survey Meter
A radiation detection and measuring instrument.  It consists of a gas-filled tube containing electrodes, between which there is an electrical voltage but no current flowing.  When ionizing radiation passes through the tube, a short, intense pulse of current passes from the negative electrode to the positive electrode and is measured or counted.  The number of pulses per second measures the intensity of radiation.  It was named for Hans Geiger and W. Mueller who invented it in the 1920s.  It is sometimes called simply a Geiger counter or a GM Survey Meter.

Gray (Gy)
A unit in the International System of Units (SI) of absorbed dose which is equal to 1 Joule per kilogram. 1 Gy = 100 rad.

Interlock
A device, usually electrical and/or mechanical, to prevent activation of a control until a preliminary condition has been met, or to prevent hazardous operation.  Its purpose is to provide safety.  For example, a door may automatically lock when an X-Ray machine is in use to prevent people from entering a hazardous situation.

Internal Radiation Hazard
Radiation from a source within the body as a result of deposition of radionuclides in body tissues.  Inhalation, ingestion and absorption are three routes of entry into the body.

Ion
An atom that has too many or too few electrons, causing it to be chemically active; an electron that is not associated (in orbit) with a nucleus.

Ionizing Radiation
Any radiation capable of displacing electrons from atoms or molecules, thereby producing ions.  Examples:  alpha, beta, gamma, X-rays, neutrons and ultraviolet light.

Liquid Scintillation Counter
Intimate mixing of the radioactive atoms being counted with the detector atoms in liquid form, the so-called scintillation cocktail, allow this instrument to have very high counting efficiency.  The cocktail is made up of a solvent and a scintillating solute.  The solute absorbs the decay energy from the solvent and re-emits the energy as light.  The intensity of light flash is directly proportional to the energy deposited in the cocktail.  The LSC is most often used for measuring low energy beta emitters but can be used to detect alpha and gamma emitters.  For tritium, the lowest known energy beta emitter, there is virtually no other type of detector that has the necessary sensitivity.

Physical/Radioactive Half Life
The time in which half the atoms of a particular radioactive substance transform/disintegrate to another nuclear form.  Measured half-lives vary from millionths of a second to trillions of years.

Pig
A container of or with a pig iron (lead) liner used to ship or store radioactive materials.  The thick walls protect the person handling the container from radiation.

Quality Factor
Quality factor (Q) means the modifying factor (listed in paragraphs A and B of 3701:1-38-11) that is used to derive dose equivalent from absorbed dose.

Rad
This quantity actually measures the energy deposited in some given mass.  One rad is the dose delivered to anything which receives 100 ergs of energy deposited per gram of material.  The rad stands for Radiation Absorbed Dose and was adopted in 1953 as a replacement quantity for exposure.  The new SI system unit is the gray (Gy) which equals 100 rads.

Rem
Rem is the special unit of any of the quantities expressed as dose equivalent.  The dose equivalent in rems is equal to the absorbed dose in rads multiplied by the quality factor (1 rem = 0.01 Sievert).

Restricted Area
Any area to which access is controlled for the protection of individuals from exposure to radiation and radioactive materials.

Roentgen (R)
Is the unit used to measure exposure. 1 R = 2.58 X l0-4 Coul/kgair

Sealed Source
A radioactive source sealed in an impervious container which has sufficient mechanical strength to prevent contact with and dispersion of the radioactive material under the conditions of use and wear for which it was designed.

Shallow-Dose Equivalent
Shallow-dose equivalent (Hs), which applies to the external exposure of the skin or
an extremity, is taken as the dose equivalent at a tissue depth of 0.007 centimeter (7 mg/cm2) averaged over an area of 1 square centimeter.

Shielding
Any material or obstruction that absorbs radiation and thus tends to protect personnel or materials from the effects of ionizing radiation.

Sievert
Sievert is the SI unit of any of the quantities expressed as dose equivalent.  The dose equivalent in Sieverts is equal to the absorbed dose in Grays multiplied by the quality factor (1 Sv = 100 rems).

Source Material
(1)	Uranium or thorium or any combination of uranium and thorium in any physical or chemical form; or
(2)	Ores that contain, by weight, one-twentieth of 1 percent (0.05 percent), or more, of uranium, thorium, or any combination of uranium and thorium.  Source material does not include special nuclear material.

Special Nuclear Material
(1)	Plutonium, uranium-233, uranium enriched in the isotope 233 or the isotope 235, and any other material that the Nuclear Regulatory Commission, pursuant to the provisions of section 51 of the Atomic Energy Act, determines to be special nuclear material, but does not include source material; or
(2)	Any material artificially enriched by any of the foregoing but does not include
source material.

Thyroid Uptake
A single observation of the thyroid to determine the activity contained within 6 - 72 hours after the use of I-125 or I-131.  It is normally conducted by using a NaI crystal which is held up to the neck for approximately 10 minutes.

Wipe Test
A sample made for the purpose of determining the presence of removable radioactive contamination on a surface.  It is done by wiping, with a slight pressure, a piece of soft filter -paper over a representative type of surface area.  It is also known as a swipe sample or smear.

Whole Body
Whole body means, for purposes of external exposure, head, trunk (including male gonads), arms above the elbow, or legs above the knee.

Working Level
Working level (WL) is any combination of short-lived radon daughters (for
radon-222:	polonium-218, lead-214, bismuth-214, and polonium-214; and for
radon-220:	polonium-216, lead-212, bismuth-212, and polonium-212) in 1 liter of
air that will result in the ultimate emission of 1.3 x 105 MeV of potential alpha particle energy.

X-rays
Penetrating electromagnetic radiation (photons) having a wavelength that is much shorter than that of visible light.  These rays are usually produced by excitation of the electron field around certain nuclei.  Photons originating around the nucleus are referred to as gamma rays and those originating in the electron field (within the nucleus) of the atom as X-Rays.  Also called Roentgen rays after their discoverer, W. K. Roentgen.















































