
Glossary

Absorbed Dose
the amount of energy imparted to matter by ionizing radiation per unit mass of irradiated material.  The unit
of absorbed dose is the rad, which is 100 ergs/gram.

Absorption
the phenomenon by which radiation imparts some or all of its energy to any material through which it passes.

Activation
the process of making a material radioactive by bombardment with neutrons, protons, or other nuclear
radiation.

Activity
the number of nuclear disintegrations occurring in a given quantity of material per unit time.

Acute Exposure
the absorption of a relatively large amount of radiation (or intake of radioactive material) over a short period of
time.

Acute Health Effects
prompt radiation effects (those that would be observable within a short period of time) for which the severity
of the effect varies with the dose, and for which a practical threshold exists.

Adult
an individual 18 or more years of age.

ALARA
(acronym for As Low As Reasonably Achievable) making every reasonable effort to maintain exposures to
radiation as far below the dose limits 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 strongly ionizing particle emitted from the nucleus during radioactive decay having a mass and charge equal
in magnitude to a helium nucleus, consisting of 2 protons and 2 neutrons with a double positive charge.

Alpha Ray
a stream of fast moving helium nuclei (alpha particles), a strongly ionizing and weakly penetrating radiation.

Anion
a negatively charged ion.

Annual Limit of Intake (ALI)
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.

Atom
smallest particle of an element which is capable of entering into a chemical reaction.



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 density of the beam
when projected through matter.

Background Radiation
ionizing radiation arising from radioactive material other than the one directly under consideration.
Background radiation due to cosmic rays and natural radioactivity is always present.  There may also be
background radiation due to the presence of radioactive substances in other parts of the building, in the
building material itself, etc.

Becquerel
the international (SI) the unit for radioactivity in which the number of disintegrations is equal to one
disintegration per second.  A charged particle emitted from the nucleus of an atom during radioactive decay.

Beta Particle
charged particle emitted from the nucleus of an atom during radioactive decay.  A negatively charged beta
particle is identical to an electron.  A positively charged beta particle is called a positron.

Beta Ray
a stream of high speed electrons or positrons of nuclear origin more penetrating, but less ionizing than alpha
rays.

Bioassay
the determination of kinds, quantities or concentrations, and, in some cases, the locations of radioactive
material in the human body, whether by direct measurement (in vivo counting) or by analysis and evaluation
of materials excreted or removed from the human body.

Body Burden
the amount of radioactive material which if deposited in the total body will produce the maximum permissible
dose rate to the critical organ.

Bremsstrahlung
electromagnetic (x-ray) radiation produced by the deposition of charged particles in matter.  Secondary photon
radiation (x-ray) produced by the deceleration of charged particles through matter.  Usually associated with
energetic beta emitters, e.g., 32P.

Calibration
determination of variation from standard, or accuracy, of a measuring instrument to ascertain necessary
correction factors.  The check or correction of the accuracy of a measuring instrument to assure proper
operational characteristics.

Cation
a positively charged ion.

Charged Particle
an ion.  An elementary particle carrying a positive or negative electric charge.

Chronic Exposure
the absorption of radiation (or intake of radioactive materials over a long period of time), i.e., over a lifetime.

Committed Dose Equivalent
the dose equivalent to organs or tissues of reference 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
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.

Contamination, Radioactive
deposition of radioactive material in any place where it is not desired, and particularly in any place where its
presence may be harmful.  The harm caused may be a source of excessive exposure to personnel or the validity
of an experiment or a procedure.

Controlled Area
an area, outside of a restricted area but inside the site boundary, access to which can be limited by the licensee
for any reason.

Cosmic Radiation
penetrating ionizing radiation , both particulate and electromagnetic, originating in space.  Secondary cosmic
rays, formed by interactions in the earth's atmosphere, account for about 45 to 50 millirem annually.

Coulomb
the meter-kilogram-second unit of electric charge, equal to the quantity of charge transferred in one second by a
constant current of one ampere.

Count
the external indication of a device designed to enumerate ionizing events.  It may refer to a single detected
event or to the total registered in a given period of time.  The term is often erroneously used to designate a
disintegration, ionizing event, or voltage pulse.

Critical Organ
the organ or tissue, the irradiation of which will result in the greatest hazard to the health of the individual or
his descendants.

Curie
the quantity of any radioactive material in which the number of disintegrations is 3.7 x 1010 per second.
Abbreviated Ci.

Daughter Products
isotopes that are formed by the radioactive decay of some other isotope.  In the case of radium-226, for
example, there are ten successive daughter products, ending in the stable isotope lead-206.

Decay, Radioactive
disintegration of the nucleus of an unstable nuclide by the spontaneous emission of charged particles and/or
photons.

Declared Pregnant Worker
a woman who has voluntarily informed her employer, in writing, of her pregnancy and the estimated date of
conception.

Delayed Health Effects
radiation health effects which are manifested long after the relevant exposure.  The vast majority are
stochastic, that is, the severity is independent of dose and the probability is assumed to be proportional to the
dose, without threshold.

Decontamination
the reduction or removal of contaminating radioactive material from a structure, area, object, or person.
Decontamination may be accomplished by (1) treating the surface to remove or decrease the contamination, (2)
letting the material stand so that the radioactivity is decreased as a result of natural decay, and (3) covering the
contamination to shield or attenuate the radiation emitted.



Deep Dose Equivalent
applies to external whole-body exposure and is the dose equivalent at a tissue depth of one centimeter
(1000 mg/cm2).

Department of Transportation (DOT)
a governmental agency responsible for promoting the safe transportation of hazardous materials by all modes
(land, air, water).

Depleted Uranium
uranium having a percentage of uranium-235 smaller than the 0.7% found in natural uranium.  It is obtained
from spent (used) fuel elements or as byproduct tails, or residues, from uranium isotope separation.

Derived Air Concentration (DAC)
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.

Disintegration
see decay, radioactive.

Dose or Radiation Dose
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.

Dose Equivalent (HT)
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 the sievert (Sv).  The ICRP defines this as
the equivalent dose, which is sometimes used in other countries.

Dose Rate
the radiation dose delivered per unit of time.  Measured, for example, in rem per hour.

Dosimeter
a portable instrument for measuring and registering the total accumulated exposure to ionizing radiation. (see
dosimetry.)

Dosimetry
the theory and application of the principles and techniques involved in the measurement and recording of
radiation doses.  Its practical aspect is concerned with the use of various types of radiation instruments with
which measurements are made (see film badge; thermoluminescent dosimeter; Geiger-Mueller counter).

Effective Dose Equivalent
the sum of the products of the dose equivalent to the organ or tissue and the weighting factors applicable to
each of the body organs or tissues that are irradiated.

Efficiency (radiation detection instrument)
a measure of the probability that a count will be recorded when radiation is incident on a detector.  Usage
varies considerably so be aware of which factors (window, transmission, sensitive volume, energy dependence,
etc.) are included in a given case.  At Michigan State University, we are referring to the percent of total
activity present for a given nuclide detected by the radiation detection instrument being used.

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, to radar and radio waves of relatively long wavelength.  All electromagnetic radiations travel
in a vacuum with the velocity of light (see photon).



Electron
negatively charged elementary particle which is a constituent of every neutral atom.  Its unit of negative
electricity equals 4.8 x 10-19 coulombs.  Its mass is 0.000549 atomic mass units.

Electron Capture
a mode of radioactive decay involving the capture of an orbital electron by its nucleus.  Capture from the
particular electron shell is designated as "K-electron capture," "L-electron capture," etc.  X-rays are produced.

Electron Volt
a unit of energy equivalent to the amount of energy gained by an electron in passing through a potential
difference of 1 volt.  Abbreviated eV.  Radioisotopic energy is typically measured in MeV.  (million electron
volts).

Erg
the unit of energy or work in the centimeter-gram-second system; the work performed by a force acting over a
distance of one centimeter so as to result in a one gram mass being accelerated at a rate of one centimeter per
second each second.

Exposure
(1) Being exposed to ionizing radiation or radioactive material.  (2) a measure of the ionization produced in air
by x or gamma radiation.  It is the sum of the electrical charges on all ions of one sign produced in air when
all electrons liberated by photons in a volume element of air are completely stopped in air, divided by the
mass of air in the volume element.  The special unit of exposure is the Roentgen.

External Dose
that portion of the dose equivalent received from radiation sources outside the body.

Extremity
hand, elbow, arm below the elbow, foot, knee, or leg below the knee.

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 ).

Film Badge
a packet of photographic film used for the approximate measurement of radiation exposure for personnel
monitoring purposes.  The badge may contain two or more films of differing sensitivity, and it may contain
filters which shield parts of the film from certain types of radiation.

Fiss ion
the splitting of a nucleus into at least two other nuclei and the release of a relatively large amount of energy.
Two or three neutrons are usually released during this type of transformation.

Gamma Ray
very penetrating electromagnetic radiation of nuclear origin.  Except for origin, identical to x-ray.

Geiger-Mueller (G-M) Counter
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.

Gray
The international (SI) unit of absorbed dose in which the energy deposited is equal to one Joule per kilogram
(1 J/kg).



Half-Life, Biological
time required for the body to eliminate 50 percent of a dose of any substance by the regular processes of
elimination.  This time is approximately the same for both stable isotopes and radionuclides of a particular
element.

Half-Life, Effective
time required for a radioactive nuclide in a system to be diminished by 50 percent as a result of the combined
action of radioactive decay and biological elimination.

Effective half-life  =  Biological half-life x Radioactive half-life

Biological half-life + Radioactive half-life

Half-Life, Radioactive
time required for a radioactive substance to lose 50 percent of its activity by decay.  Each radionuclide has a
unique half-life.

Half Value Layer
the thickness of any specified material necessary to reduce the intensity of an x-ray or gamma ray beam to
one-half its original value.

Health Physics
a term in common use for that branch of radiological science dealing with the protection of personnel from
harmful effects of ionizing radiation.  The science concerned with the recognition, evaluation and control of
health hazards from ionizing and non ionizing radiation.

High Radiation Area
an area, accessible to individuals, in which radiation levels could result in an individual receiving a dose
equivalent in excess of 0.1 rem (1 mSv) in one hour at thirty centimeters from the radiation source or from
any surface that the radiation penetrates.

Hot Spot
the region in a radiation/contamination area in which the level of radiation/contamination is noticeably greater
than in neighboring regions in the area.

Individual Monitoring Devices
devices designed to be worn by a single individual for the assessment of dose equivalent such as film badges,
thermoluminescent dosimeters (TLDs), pocket ionization chambers, and personal air sampling devices.

Intake
quantity of material introduced into the body by inhalation, ingestion or through the skin (absorption,
puncture, etc.)

Inverse Square Law
the intensity of radiation at any distance from a point source varies inversely as the square of that distance.
For example: if the radiation exposure is 100 R/hr at 1 inch from a source, the exposure will be 0.01 R/hr at
100 inches.

Ion
an atom that has too many or too few electrons, causing it to be chemically active; such as an electron that is
not associated (in orbit) with a nucleus. Ions may be positively or negatively charged, and vary in size.

Ionization
the process by which a neutral atom or molecule acquires either a positive or a negative charge.



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.  High doses of ionizing radiation may produce
severe skin or tissue damage.

Ionization Chamber
an instrument designed to measure the quantity of ionizing radiation in terms of the charge of electricity
associated with ions produced within a defined volume.

Ionizing Radiation
alpha particles, beta particles, gamma rays, x-rays, neutrons, high speed electrons, high speed protons, and
other particles or electromagnetic radiation capable of producing ions.

Isotopes
nuclides having the same number of protons in their nuclei, and hence having the same atomic number, but
differing in the number of neutrons, and therefore in the mass number.  Almost identical chemical properties
exist between isotopes of a particular element.

Kinetic Energy
the energy that a body possesses by virtue of its mass and velocity, the energy of motion.

Joule
the meter-kilogram-second unit of work or energy, equal to the work done by a force of one Newton when its
point of application moves through a distance of one meter in the direction of the force.

Labeled Compound
a compound consisting, in part, of labeled molecules.  By observations of radioactivity or isotopic
composition this compound or its fragments may be followed through physical, chemical or biological
processes.

L D 5 0 / 6 0
the dose of radiation expected to cause death within 60 days to 50 percent of those exposed.

Licensed Material
source material, special nuclear material, or byproduct material received, possessed, used, transferred or
disposed of under a general or specific license issued by the Nuclear Regulatory Commission.

Licensee
the holder of the license.

Limits
the permissible upper bounds of radiation exposures, contamination or releases.

Member of the Public
an individual in a controlled or unrestricted area (who is not a radiation worker).  However, an individual is not
a member of the public during any period in which the individual receives an occupational dose.

Microcurie (uCi)
a one-millionth of a curie.  (1/1,000,000), (0.000001 Ci) (See Curie.)

Millicurie (mCi)
a one-thousandth of a curie.  (1/1000th), (0.001 Ci) (See Curie.)

MilliRoentgen (mR)
a sub multiple of the Roentgen equal to one-thousandth (1/1000th) of a Roentgen.  (see Roentgen.)



Minor
an individual less than 18 years of age, as pertains to radiation exposure limits, works with radioactive
materials (not a member of the general public).

Molecule
a group of atoms held together by chemical forces.  A molecule is the smallest unit of a compound that can
exist by itself and retain all its chemical properties.

Monitoring
the measurement of radiation levels, concentrations, surface area concentrations or quantities of radioactive
material and the use of the results of these measurements to evaluate potential exposures and doses.

Natural Radiation
ionizing radiation, not from manmade sources, arising from radioactive material other than the one directly
under consideration.  Natural radiation due to cosmic rays, soil, natural radiation in the human body and other
sources of natural radioactivity are always present.  The levels of the natural radiation vary with location,
weather patterns and time to some degree.

Neutron
elementary particle with a mass approximately the same as that of a hydrogen atom and electrically neutral.  It
has a half-life in minutes and decays in a free state into a proton and an electron.

Non-Removable Contamination
contamination adhering to the surface of structures, areas, objects or personnel and will not readily be picked
up or wiped up by physical or mechanical means during the course of a survey or during decontamination
efforts.

NARM
any naturally occurring or accelerator produced radioactive materials.  It does not include byproduct, source, or
special nuclear material.

Neutron
an uncharged elementary particle with a mass slightly greater than that of the proton, and found in the nucleus
of every atom heavier than hydrogen.

NORM
naturally occurring radioactive materials.

Nuclear Regulatory Commission (NRC)
an independent federal regulatory agency responsible for licensing and inspecting nuclear power plants,
universities and other facilities using radioactive materials.

Nucleus
the small, central, positively charged region of an atom that carries essentially all the mass.  Except for the
nucleus of ordinary (light) hydrogen, which has a single proton, all atomic nuclei contain both protons and
neutrons.  The number of protons determines the total positive charge, or atomic number; this is the same for
all the atomic nuclei of a given chemical element.  The total number of neutrons and protons is called the
mass number.

Nuclide
a species of atom characterized by its mass number, atomic number, and energy state of its nucleus, provided
that the atom is capable of existing for a measurable time.



Occupational Dose
the dose received by an individual in the course of employment in which the individual's assigned duties
involve exposure to radiation and to radioactive material from licensed and unlicensed sources of radiation,
whether in the possession of the licensee or other person.  Occupational dose does not include dose received
from background radiation, as a patient from medical practices, from voluntary participation in medical
research programs, or as a member of the general public.

Particle Accelerator
any machine capable of accelerating electrons, protons, deuterons, or other charged particles in a vacuum and
of discharging the resultant particulate or other radiation into a medium at energies usually in excess of 1
MeV.  The National Superconducting Cyclotron Laboratory is a particle accelerator.

Photon
a quantum (or packet) of energy emitted in the form of electromagnetic radiation.  Gamma rays and x-rays are
examples of photons.

P i g
a container (usually lead or plastic) used to ship or store radioactive materials.  The thick walls protect the
person handling the container from radiation.  Large containers are commonly called casks.

Pocket Dosimeter
a small ionization detection instrument that indicates radiation exposure directly.  An auxiliary charging device
is usually necessary.

Positron
particle equal in mass, but opposite in charge, to the electron; a positive charge.

Principal Investigator (P.I.)
a faculty member, assistant professor or higher (no visiting faculty), appointed by the licensee, who has been
approved through the Radiation Safety Committee for the purchase and use of radioactive materials.

Protective Barriers
barriers of radiation absorbing material, such as lead, concrete, plaster and plastic, that are used to reduce
radiation exposure.

Proton
an elementary nuclear particle with a positive electric charge located in the nucleus of an atom.

Public Dose
the dose received by a member of the public from exposure to radiation and to radioactive material released by
a licensee, or to another source of radiation.  It does not include occupational dose or doses received from
background radiation, as a patient from medical practices, or from voluntary participation in medical research
programs.

Quality Factor (Q)
a modifying factor that is used to derive dose equivalent from absorbed dose.  It corrects for varying risk
potential due to the type of radiation.

Rad
the special unit of absorbed dose.  One rad is equal to an absorbed dose of 100 ergs/gram or 62.4 X 106 MeV
per gram.

Radiation Area
an area, accessible to individuals, in which radiation levels could result in an individual receiving a dose
equivalent in excess of 0.005 rem (0.05 mSv) in one hour at thirty centimeters from the radiation source or
from any surface that the radiation penetrates.



Radiation Worker
an individual who uses radioactive materials under the licensees control.  Individuals must be trained and have
passed a radiation safety examination prior to beginning work with radioactive materials.

Radiography
the making of shadow images on photographic film by the action of ionizing radiation.

Radioisotope
a nuclide with an unstable ratio of neutrons to protons placing the nucleus in a state of stress.  In an attempt
to reorganize to a more stable state, it may undergo various types of rearrangement that involve the release of
radiation.

Radiology
that branch of medicine dealing with the diagnostic and therapeutic applications of radiant energy, including x-
rays and radioisotopes.

Radionuclide
a radioactive isotope of an element.

Radiosensitivity
the relative susceptibility of cells, tissues, organs, organisms, or other substances to the injurious action of
radiation.

Radiotoxicity
term referring to the potential of an isotope to cause damage to living tissue by absorption of energy from the
disintegration of the radioactive material introduced into the body.

Reference Man
a hypothetical aggregation of human physical and physiological characteristics arrived at by international
consensus.  These characteristics may be used by researchers and public health workers to standardize results of
experiments and to relate biological insult to a common base.

Relative Biological Effectiveness
for a particular living organism or part of an organism, the ratio of the absorbed dose of a reference radiation
that produces a specified biological effect to the absorbed dose of the radiation of interest that produces the
same biological effect.

Rem
the special unit of dose equivalent.  The dose equivalent in rems is numerically equal to the absorbed dose in
rads multiplied by the quality factor, distribution factor, and any other necessary modifying factors.

Removable Contamination
contamination deposited on the surface of structures, areas, objects or personnel that can readily be picked up
or wiped up by physical or mechanical means during the course of a survey or during decontamination efforts.

Restricted Area
an area, access to which is limited by the licensee for the purpose of protecting individuals against undue risks
from exposure to radiation and radioactive materials.  Restricted area does not include areas used as residential
quarters, but separate rooms in a residential building may be set apart as a restricted area.

Roentgen (R)
the quantity of x or gamma radiation such that the associated corpuscular emission per 0.001293 gram of dry
air produces, in air, ions carrying one electrostatic unit of quantity of electricity of either sign.  Amount of
energy is equal to 2.58 x 10-4 coulombs/kg air.  The Roentgen is a special unit of exposure.



Scintillation Counter
a counter in which light flashes produced in a scintillator by ionizing radiation are converted into electrical
pulses by a photomultiplier tube.

Sealed Source
radioactive material that is permanently bonded or fixed in a capsule or matrix designed to prevent release and
dispersal of the radioactive material under the most severe conditions which are likely to be encountered in
normal use and handling.

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

Shielding Material
any material which is used to absorb radiation and thus effectively reduce the intensity of radiation, and in
some cases eliminate it.  Lead, concrete, aluminum, water and plastic are examples of commonly used
shielding material.

Sievert
The international unit (SI) of dose equivalent (DE, human exposure unit), which is equal to 100 rem.  It is
obtained by multiplying the number of grays by the quality factor, distribution factor, and any other necessary
modifying factors.

Site Boundary
that line beyond which the land or property is not owned, leased, or otherwise controlled by the licensee.

Somatic Effects of Radiation
effects of radiation limited to the exposed individual, as distinguished from genetic effects, which may also
affect subsequent unexposed generations.

Source Material
1. uranium or thorium in 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%), 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 in the isotope 235, and any other

material that the Nuclear Regulatory Commission 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.

Specific Activity
total radioactivity of a given nuclide per gram of a compound, element or radioactive nuclide.

Stable Isotope
an isotope that does not undergo radioactive decay.

Stochastic Effects
health effects that occur randomly and for which the probability of the effect occurring, rather than its severity,
is assumed to be a linear function of dose without threshold.  Hereditary effects and cancer incidence are
examples of stochastic effects.

Survey
an evaluation of the radiological conditions and potential hazards incident to the production, use, transfer,
release, disposal or presence of radioactive material or other sources of radiation.  When appropriate, such an
evaluation includes a physical survey of the location of radioactive material and measurements or calculations
of levels of radiation, or concentrations or quantities of radioactive material present.



Terrestrial Radiation
the portion of the natural radiation (background) that is emitted by naturally occurring radioactive materials in
the earth.

Thermoluminescent Dosimeter (TLD)
crystalline materials that emit light if they are heated after being they have been exposed to radiation.

Total Effective Dose Equivalent (TEDE)
the sum of the deep dose equivalent (for external exposures) and the committed effective dose equivalent (for
internal exposures).

Tracer, Isotopic
the isotope or non natural mixture of isotopes of an element which may be incorporated into a sample to
make possible observation of the course of that element, alone or in combination, through a chemical,
biological, or physical process.  The observations may be made by measurement of radioactivity or of
isotopic abundance.

Tritium
a radioactive isotope of hydrogen (one proton, two neutron).  Because it is chemically identical to natural
hydrogen, tritium can easily be taken into the body by any ingestion or inhalation path.  Decays by beta
emission. Its radioactive half-life is about 12.5 years.

Unrestricted Area
an area, access to which is neither limited nor controlled by the licensee.

Unstable Isotope
a radioisotope.

Uptake
quantity of material taken up into the extracellular fluids.  It is usually expressed as a fraction of the
deposition in the organ from which uptake occurs.

Very High Radiation Area
an area accessible to individuals, in which radiation levels could result in an individual receiving an absorbed
dose in excess of 500 rads (5 grays) in one hour at one meter from a radiation source or from any surface that
the radiation penetrates.

Weighting Factor (WT)
for an organ or tissue (T) is the proportion of the risk of stochastic effects resulting from irradiation of that
organ or tissue to the total risk of stochastic effects when the whole body is irradiated uniformly.  Presently,
the organ dose weighting defined by the NRC and the ICRP differ.

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

Wipe (smear or wipe test)
a procedure in which a swab, e.g., filter paper or cotton tipped applicator, is rubbed on a surface and its
radioactivity measured to determine if the surface is contaminated with loose (removable) radioactive material.

X-rays
penetrating electromagnetic radiations having wave lengths shorter than those of visible light.  They are
usually produced by bombarding a metallic target with fast electrons in a high vacuum.  In nuclear reactions it
is customary to refer to photons originating in the nucleus as gamma rays, and those originating in the
extranuclear part of the atom as x-rays.  These rays are sometimes called Roentgen rays after their discoverer,
W.C. Roentgen.




