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Absorbed Dose -- The nean energy inparted to the irradi ated nedi um per
unit mass, by ionizing radiation. Units: gray (GY), rad.

Absorbed Fraction -- Atermused in internal dosimetry. It is that
fraction of the photon energy (emtted within a specified volunme of
material) which is absorbed by the volune. The absorbed fraction
depends on the source distribution, the photon energy, and the size,
shape and conposition of the vol une.

Absorption -- The process by which radiation inparts sone or all of its
energy to any material through which it passes.

Sel f- Absorption -- Absorption of radiation (emtted by radi oactive
atons) by the material in which the atons are located; in
particular, the absorption of radiation within a sanple being
assayed.

Absorption Coefficient -- Fractional decrease in the intensity of an
unscattered beam of x or gammma radiation per unit thickness (Iinear
absorption coefficient), per unit mass (mass absorption coefficient), or
per atom (atonic absorption coefficient) of absorber, due to deposition
of energy in the absorber. The total absorption coefficient is the sum
of individual energy absorption processes. (See Conpton Effect,
Phot oel ectric Effect, and Pair Production.)

Li near Absorption Coefficient -- A factor expressing the fraction
of a beam of x or gammma radi ation absorbed in a unit thickness of
material. In the expression I=[,e"™,I, is the initial intensity,

| the intensity of the beam after passage through a thickness of
the material x, and p is the linear absorption coefficient.

Mass Absorption Coefficient -- The |inear absorption coefficient
per cmdivided by the density of the absorber in grams per cubic
centimeter. It is frequently expressed as p/+, where p is the

| i near absorption coefficient and p the absorber density.

Absorption Ratio, Differential -- Ratio of concentration of a nuclide in
a given organ or tissue to the concentration that would be obtained if
the sane adm nistered quantity of this nuclide were uniformy

di stributed throughout the body.

Activation -- The process of inducing radioactivity by irradiation

Activity -- The nunmber of nuclear transformations occurring in a given
quantity of naterial per unit time. (See Curie.)
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Activity Medi an Aerodynanic Di aneter (AMAD) -- The diameter of a unit-
density sphere with the sane terminal settling velocity in air as that
of the aerosol particul ate whose activity is the nedian for the entire
aerosol .

Acut e Exposure -- Exposure to a chemical for a duration of 14 days or
| ess, as specified in the toxicological profiles.

Acut e Radi ati on Syndronme -- The synptons whi ch taken together
characterize a person suffering fromthe effects of intense radiation
The effects occur within hours or weeks.

Adsorption Coefficient (Koc) -- The ratio of the anount of a chenica
adsor bed per unit weight of organic carbon in the soil or sedinent to
the concentration of the chemical in solution at equilibrium

Adsorption Ratio (Kd) -- The amount of a chenical adsorbed by a sedi nent
or soil (i.e., the solid phase) divided by the ambunt of chemcal in the
sol ution phase, which is in equilibriumwth the solid phase, at a fixed
solid/solution ratio. It is generally expressed in mcrograns of

chem cal sorbed per gram of soil or sedinent.

Al pha Particle -- A charged particle enmtted fromthe nucleus of an
atom An al pha particle has a mass charge equal in magnitude to that of
a heliumnucleus; i.e., tw protons and two neutrons and has a charge of
+2.

Anni hilation (Electron) -- An interaction between a positive and a

negative electron in which they both di sappear; their energy, including
rest energy, being converted into el ectronmagnetic radiation (called
anni hilation radiation) with two 0.51 Mev gamma photons emtted at an
angl e of 180° to each other.

Atomic Mass -- The mass of a neutral atom of a nuclide, usually
expressed in ternms of "atomic nass units." The "atomi c nmass unit is
one-twel fth the mass of one neutral atom of carbon-12; equivalent to
1. 6604x102** gm (Synbol: u)

At omi ¢ Nunber -- The nunber of protons in the nucleus of a neutral atom
of a nuclide. The "effective atom c nunber"” is calculated fromthe
conposition and atom ¢ nunbers of a conpound or m xture. An el ement of
this atom ¢ nunber would interact with photons in the same way as the
conpound or mixture. (Synbol: 2)

Atonmic Weight -- The wei ghted mean of the nasses of the neutral atons of
an el ement expressed in atomi c nmass units.
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Auger Effect -- The enission of an electron fromthe extranucl ear
portion of an excited atom when the atom undergoes a transition to a
| ess excited state.

Background Radi ation -- Radiation arising fromradi oactive materia

ot her than that under consideration. Background radiation due to cosmic
rays and natural radioactivity is always present. There may al so be
background radi ation due to the presence of radioactive substances in
buil ding material s.

Becquerel (Bg) -- International Systemof Units unit of activity and
equal s one transformation (disintegration) per second. (See Units.)
Beta Particle -- Charged particle emitted fromthe nucl eus of an atom

A beta particle has a mass and charge equal in nagnitude to that of the
el ectron. The charge may be either +l or -1

Bi ol ogi ¢ Effectiveness of Radiation -- (See Relative Biol ogica
Ef f ecti veness)

Bone Seeker -- Any conpound or ion which mgrates in the body
preferentially into bone.

Branching -- The occurrence of two or nore nodes by which a radionuclide
can undergo radioactive decay. For exanple, radium C can undergo * or

f decay, *Cu can undergo B, B', or electron capture decay. An

i ndi vidual atom of a nuclide exhibiting branching disintegrates by one
node only. The fraction disintegrating by a particular node is the
"branching fraction" for that node. The "branching ratio” is the ratio
of two specified branching fractions (also called nmultiple

di sintegration).

Brenmsstrahl ung -- The production of el ectromagnetic radiation (photons)
by the negative acceleration that a fast, charged particle (usually an
el ectron) undergoes fromthe effect of an electric or nagnetic field,
for instance, fromthe field of another charged particle (usually a
nucl eus) .

Cancer Effect Level (CEL) -- The | owest dose of chenmical in a study, or
group of studies, that produces significant increases in the incidence
of cancer (or tunors) between the exposed population and its appropriate
control

Capture, Electron -- A node of radi oactive decay involving the capture
of an orbital electron by its nucleus. Capture froma particul ar
el ectron shell is designated as "K-electron capture,” "L-electron

capture, Il etc.
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Capture, K-Electron -- Electron capture fromthe K shell by the nucl eus
of the atom Also |oosely used to designate any orbital electron
capture process.

Car ci nogen -- A chemi cal capabl e of inducing cancer

Carcinona -- Malignant neopl asm conposed of epithelial cells, regardless
of their derivation

Cataract -- A clouding of the crystalline lens of the eye which
obstructs the passage of |ight.

Ceiling Value (DL) -- A concentration of a substance that should not be
exceeded, even instantaneously.

Chroni ¢ Exposure -- Exposure to a chemical for 365 days or nore, as
specified i n the Toxicol ogical Profiles.

Conpton Effect -- An attenuation process observed for x or gamma
radiation in which an incident photon interacts with an orbital electron
of an atomto produce a recoil electron and a scattered photon of energy
| ess than the incident photon

Cont ai nnent -- The confinenent of radioactive material in such a way
that it is prevented frombeing dispersed into the environnent or is
rel eased only at a specified rate.

Cont am nati on, Radi oactive -- Deposition of radi oactive material in any
pl ace where it is not desired, particularly where its presence may be
har nf ul

Cosmic Rays -- High-energy particulate and el ectronmagnetic radiations
whi ch originate outside the earth's atnosphere.

Count (Radiati on Measurenents) -- The external indication of a

radi ati on- neasuri ng device designed to enunerate ionizing events. It

may refer to a single detected event to the total nunber registered in a
given period of tinme. The termoften is erroneously used to designate a
di sintegration, ionizing event, or voltage pul se.

Counter, Geiger-Mieller -- Hghly sensitive, gas-filled
radi ati on-measuring device. It operates at voltages sufficiently
hi gh to produce aval anche ioni zation

Counter, Scintillation -- The conbi nati on of phosphor
photmul tiplier tube, and associated circuits for counting |ight
em ssi ons produced in the phosphors by ionizing radiation
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Curie — A unit of activity. One curie equals 3.7x10" nucl ear
transformati ons per second. (Abbreviated C.) Several fractions of the
curie are in conmon usage.

Megacurie -- One million curies. Abbreviated M .

Mcrocurie -- One-millionth of a curie (3.7x10*di si ntegrations
per sec). Abbreviated pG.

MIlicurie -- One-thousandth of a curie (3.7x10"di si ntegrations
per set). Abbreviated nCi.

Nanocurie -- One-billionth of a curie. Abbreviated nG .
Picocurie -- One-nillionth of a mcrocurie (3.7x10?

di sintegrations per second or 2.22 disintegrations per ninute).
Abbrevi ated pCi; replaces the term puc.

Decay, Radioactive -- Transformation of the nucl eus of an unstable
nucl i de by spontaneous emni ssion of charged particles and/ or photons.

Decay Chain or Decay Series -- A sequence of radioactive decays
(transformations) beginning with one nucleus. The initial nucleus, the
parent, decays into a daughter nucleus that differs fromthe first by
what ever particles were emtted during the decay. If further decays

t ake place, the subsequent nuclei are also usually called daughters.
Sonetinmes, to distinguish the sequence, the daughter of the first
daughter is called the granddaughter, etc.

Decay Constant -- The fraction of the nunber of atoms of a radioactive
nucl 1 de which decay in unit time. (Synbol ¢). (See Disintegration
Const ant).

Decay Product, Daughter Product -- A new isotope forned as a result of
radi oactive decay. A nuclide resulting fromthe radi oactive
transformati on of a radionuclide, forned either directly or as the
result of successive transformations in a radi oactive series. A decay
product (daughter product) nmay be either radioactive or stable.

Delta Ray -- Energetic or swiftly noving electrons ejected froman atom
during the process of ionization. Delta rays cause a track of secondary
i oni zations along their path.

Devel opnental Toxicity -- The occurrence of adverse effects on the
devel opi ng organismthat nmay result from exposure to a chemical prior to
conception (either parent), during prenatal devel opnent, or postnatally
to the tinme of sexual maturation. Adverse devel opnental effects may be
detected at any point in the lifespan of the organi sm
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Di sintegration Constant -- The fraction of the nunber of atons of a
radi oactive nuclide which decay in unit time; 3, is the synbol for the
decay constant in the equation N=N,e™ where N, is the initial nunber

of atoms present, and N is the nunber of atoms present after sone tine,
t. (See Decay Constant.)

Di si ntegration, Nuclear -- A spontaneous nuclear transformation

(radi oactivity) characterized by the em ssion of energy and/or nmass from
t he nucl eus. When | arge nunmbers of nuclei are involved, the process is
characterized by a definite half-life. (See Transformation, Nuclear.)

Dose -- A general termdenoting the quantity of radiation or energy
absorbed. For special purposes it nust be appropriately qualified. If
unqualified, it refers to absorbed dose.

Absorbed Dose -- The energy inparted to matter by ionizing
radi ati on per unit mass of irradiated material at the place of
interest. The unit of absorbed dose is the rad. One rad equals
100 ergs per gram In Sl units, the absorbed dose is the gray
which is 1 J/kg. (See Rad.)

Cunul ati ve Dose (Radiation) -- The total dose resulting from
repeated or continuous exposures to radiation

Dose Assessment -- An estinmate of the radiation dose to an

i ndi vidual or a popul ation group usually by neans of predictive
nodel i ng techni ques, sonetinmes supplemented by the results of
neasur enent .

Dose Equivalent (DE) -- A quantity used in radiation protection
It expresses all radiations on a common scale for cal culating the
ef fective absorbed dose. It is defined as the product of the
absorbed dose in rad and certain nodifying factors. (The unit of
dose equivalent is the rem In Sl units, the dose equivalent is
the sievert, which equals 100 rem)

Dose, Radiation -- The amount of energy inparted to natter by
ionizing radiation per unit nmass of the matter, usually expressed
as the unit rad, or in Sl units, 100 rad=l gray (Gy). (See

Absor bed Dose.)

Maxi mum Per nmi ssi bl e Dose Equi val ent (MPD) -- The greatest dose
equi val ent that a person or specified part thereof shall be
allowed to receive in a given period of tinme.

Medi an Lethal Dose (M.D) -- Dose of radiation required to kill
within a specified period, 50 percent of the individuals in a

| arge group of aninals or organisnms. Also called the LDs,.



95
9. GLOSSARY

Threshol d Dose -- The ni ni mum absorbed dose that will produce a
det ect abl e degree of any given effect.

Ti ssue Dose -- Absorbed dose received by tissue in the region of
interest, expressed in rad. (See Dose and Rad.)

Dose, Fractionation -- A method of admi nistering radiation, in which
relatively smal|l doses are given daily or at |onger intervals.

Dose, Protraction -- A nethod of administering radiation by delivering
it continuously over a relatively long period at a | ow dose rate.

Dose-di stri bution Factor -- A factor which accounts for nodification of
t he dose effectiveness in cases in which the radi onuclide distribution
i's nonuni form

Dose Rate -- Absorbed dose delivered per unit tine.

Dosimetry -- Quantification of radiation doses to individuals or
popul ations resulting from specified exposures.

Early Effects (of radiation exposure) -- Effects which appear within 60
days of an acute exposure.

Electron -- A stable elenmentary particle having an electric charge equa

to £1.60210x10"° C (Coul onbs) and a rest nmass equal to 9.1091x10-' Kkg.
A positron is a positively charged "electron."” (See Positron.)

El ectron Volt -- A unit of energy equivalent to the energy gai ned by an
el ectron in passing through a potential difference of one volt. Larger
multiple units of the electron volt are frequently used: keV for

t housand or kilo electron volts; MeV for million or mega electron volts.
(Abbrevi ated: eV, 1 eV=1.6x10" erg.)

Enbryotoxicity and Fetotoxicity -- Any toxic effect on the conceptus as
a result of prenatal exposure to a chenical; the distinguishing feature
between the two ternms is the stage of devel opment during which the
insult occurred. The terns, as used here, include nalfornmations and
variations, altered growh, and in utero death.

Energy -- Capacity for doing work. "Potential energy" is the energy
i nherent in a nmass because of its spatial relation to other nasses.
"Kinetic energy" is the energy possessed by a nass because of its
motion; MKSA unit: kg-m*sec’ or joul es.

Bi ndi ng Energy -- The energy represented by the difference in mass
bet ween the sum of the conponent parts and the actual mass of the
nucl eus.



96
9. GLOSSARY

Excitation Energy -- The energy required to change a system from
its ground state to an exited state. Each different excited state
has a different excitation energy.

| oni zing Energy -- The average energy lost by ionizing radiation
in producing an ion pair in a gas. For air, it is about 33.73 eV.

Radi ant Energy -- The energy of el ectromagnetic radiation, such as
radi o waves, visible light, x and ganma rays.

Enriched Material -- (1) Material in which the relative anpunt of one or
nore isotopes of a constituent has been increased. (2) Uraniumin which
t he abundance of the *°Uisotope is increased above nornal

EPA Health Advisory -- An estimate of acceptable drinking water |evels
for a chenmical substance based on health effects information. A health
advisory is not a legally enforceable federal standard, but serves as

techni cal gui dance to assist federal, state, and |l ocal officials.

Equili brium Radioactive -- In a radioactive series, the state which
prevails when the ratios between the activities of two or nore
successi ve nmenbers of the series remains constant.

Secular Equilibrium-- If a parent elenent has a very nuch | onger
half-1ife than the daughters (so there is not appreciabl e change
inits ampunt in the tine interval required for |later products to
attain equilibrium then, after equilibriumis reached, equa
nunbers of atons of all menbers of the series disintegrate in unit
time. This condition is never exactly attained, but is

essentially established in such a case as radiumand its series to
Radi um D. The half-life of radiumis about 1,600 years; of radon
approxi nately 3.82 days, and of each of the subsequent nenbers, a
few minutes. After about a nonth, essentially the equilibrium
amount of radon is present; then (and for a long tine) all nenbers
of the series disintegrate the sane nunber of atons per unit tine.

Transient Equilibrium-- If the half-life of the parent is short
enough so the quantity present decreases appreciably during the
peri od under consideration, but is still |longer than that of
successi ve nenbers of the series, a stage of equilibriumwll be
reached after which all nenbers of the series decrease in activity
exponentially with the period of the parent. An exanple of this

is radon (half-life of approximtely 3.82 days) and successive
nmenbers of the series to RadiumD. Equilibrium Radiation -- The
condition in a radiation field where the energy of the radiations
entering a volune equal s the energy of the radiations |eaving that
vol une.
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Equi li brium Fraction (F) -- In radon-radon daughter equilibrium the
parents and daughters have equal radioactivity, that is, as nany decay
into a specific nuclide as decay out. However, if fresh radon is
continually entering a volume of air or if daughters are | ost by
processes other than radi oactive decay, e.g., plate out or migration out
of the volume, a disequilibriumdevel ops. The equilibriumfraction is a
nmeasure of the degree of equilibriumdisequilibrium The working-I|evel
definition of radon does not take into account the anmount of
equilibrium The equilibriumfraction is used to estimate working

| evel s based on neasurenent of radon only.

Excitation -- The addition of energy to a system thereby transferring
it fromits ground state to an excited state. Excitation of a nucl eus,
an atom or a nolecule can result from absorption of photons or from
inelastic collisions with other particles. The excited state of an atom
is a metastable state and will return to ground state by radiation of

t he excess energy.

Exposure -- A neasure of the ionization produced in air by x or gama
radiation. It is the sumof the electrical charges on all ions of one
sign produced in air when all electrons |iberated by photons in a vol une
el ement of air are conpletely stopped in air, divided by the mass of the
air in the volune elenment. The special unit of exposure is the

roent gen.

Fi ssion, Nuclear -- A nuclear transformation characterized by the
splitting of a nucleus into at |least two other nuclei and the rel ease of
a relatively large anount of energy.

Ganma Ray -- Short wavel ength el ectromagnetic radiati on of nucl ear
origin (range of energy from10 keV to 9 MV).

Cenetic Effect of Radiation -- Inheritable change, chiefly nutations,
produced by the absorption of ionizing radiation by germcells. On the
basi s of present know edge these effects are purely additive; there is
no recovery.

Gay (GQy) -- SI unit of absorbed dose. One gray equals 100 rad. (See
Units.)

Hal f-Life, Biological -- The tine required for the body to elimnate
one-hal f of any absorbed substance by regul ar processes of elinination
Approxi mately the sane for both stable and radi oactive isotopes of a
particular elenent. This is sonmetines referred to as half-tine.

Hal f-Life, Effective -- Tine required for a radioactive elenment in an
ani mal body to be di m nished 50% as a result of the conbined action of
radi oactive decay and biol ogical elimnation
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Effective half-life: = Biological half-life x Radioactive half-life
Bi ol ogical half-life + Radi oactive half-life

Hal f-1ife, Radioactive -- Tine required for a radioactive substance to
| ose 50% of its activity by decay. Each radi onuclide has a unique halflife.

| mredi atel y Dangerous to Life or Health (IDLH) -- The maxi num

envi ronnental concentration of a contam nant from which one coul d escape
within 30 mnutes without any escape-inpairing synptons or irreversible
heal t h effects.

I mmunol ogi ¢ Toxicity -- The occurrence of adverse effects on the inmmune
systemthat may result from exposure to environmental agents such as
chem cal s.

In Vitro -- Isolated fromthe living organismand artificially
mai ntai ned, as in a test tube.

In Vivo -- Cccurring within the Iiving organi sm

Intensity -- Amount of energy per unit time passing through a unit area
perpendi cular to the Iine of propagation at the point in question

I nt ernedi ate Exposure -- Exposure to a chemical for a duration of 15 to
364 days as specified in the Toxicol ogical Profiles.

Internal Conversion -- One of the possible nechani sns of decay fromthe
nmet astabl e state (isoneric transition) in which the transition energy is
transferred to an orbital electron, causing its ejection fromthe atom
The ratio of the nunber of internal conversion electrons to the nunber
of gamma quanta emtted in the de-excitation of the nucleus is called
the "conversion ratio.|

lon -- Atomic particle, atom or chem cal radical bearing a net
el ectrical charge, either negative or positive.

lon Pair -- Two particles of opposite charge, usually referring to the
el ectron and positive atonmic or nolecular residue resulting after the
interaction of ionizing radiation with the orbital electrons of atons.

loni zation -- The process by which a neutral atomor nolecule acquires a
positive or negative charge.

Primary lonization -- (1) In collision theory: the ionization
produced by the primary particles as contrasted to the "total
i oni zati on" which includes the "secondary ionization" produced by
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delta rays. (2) In counter tubes: the total ionization produced
by incident radiation without gas anplification

Specific lonization -- Nunber of ion pairs per unit length of path
of ionizing radiation in a nedium e.g., per centimeter of air or
per mcronmeter of tissue.

Total lonization -- The total electric charge of one sign on the
i ons produced by radiation in the process of losing its kinetic
energy. For a given gas, the total ionization is closely
proportional to the initial ionization and is nearly independent
of the nature of the ionizing radiation. It is frequently used as
a neasure of radiation energy.

| oni zation Density -- Nunber of ion pairs per unit vol une.

| oni zation Path (Track) -- The trail of ion pairs produced by ionizing
radiation in its passage through matter.

| sobars -- Nuclides having the same mass nunber but different atomc
nunbers.

I soners -- Nuclides having the same nunber of neutrons and protons but

capabl e of existing, for a neasurable tine, in different quantum states
with different energies and radi oactive properties. Comonly the isoner
of hi gher energy decays to one with | ower energy by the process of
isoneric transition.

| sotones -- Nuclides having the sane nunber of neutrons in their nuclei

| sotopes -- Nuclides having the sane nunber of protons in their nuclei
and hence the sane atom ¢ nunber, but differing in the nunber of
neutrons, and therefore in the nass nunmber. Al nost identical chenica
properties exist between isotopes of a particular elenent. The term
shoul d not be used as a synonym for nuclide.

Stabl e Isotope -- A nonradioactive isotope of an el enment.

Joule -- The unit for work and energy, equal to one newton expended
along a distance of one nmeter (1J=INxlny.

Label ed Conpound -- A compound consisting, in part, of |abeled

nol ecul es. That is nolecul es including radionuclides in their
structure. By observations of radioactivity or isotopic conposition
this conmpound or its fragments may be foll owed through physi cal
chemical, or biological processes.
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Late Effects (of radiation exposure) -- Effects which appear 60 days or
nore foll owi ng an acute exposure.
Let hal Concentration g o (LCo) -- The |owest concentration of a chenica

in air which has been reported to have caused death in hunans or
ani mal s.

Let hal Concentration (s (LCs) -- The cal cul ated concentration of a
chemical in air to which exposure for a specific length of tine is
expected to cause death in 50% of a defined | aboratory ani na
popul ati on.

Let hal Dose oy (LDio) -- The lowest dose of a chemical introduced by a
route other than inhalation that is expected to have caused death in
humans or ani nal s.

Let hal Dose (s5(ILDsg) -- The dose of a chemical which has been
calcul ated to cause death in 50% of a defined | aboratory anim
popul ati on.

Lethal Time o (LTso) -- A calculated period of time within which a
specific concentration of a chemical is expected to cause death in 50%
of a defined | aboratory ani mal popul ati on.

Li near Energy Transfer (LET) -- The average amount of energy transferred
locally to the nediumper unit of particle track |ength.

Low LET -- Radiation characteristic of electrons, x-rays, and
ganma rays.

H gh- LET -- Radi ation characteristic of protons or fast neutrons.

Average LET -- is specified to even out the effect of a particle
that is slowing down near the end of its path and to allow for the
fact that secondary particles from photon or fast-neutron beans
are not all of the sanme energy.

Lowest - Cbser ved- Adver se- Ef fect Level (LOAEL) -- The | owest dose of
chemical in a study, or group of studies, that produces statistically or
biologically significant increases in frequency or severity of adverse
ef fects between the exposed popul ation and its appropriate control

Li near Hypothesis -- The assunption that a dose-effect curve derived
fromdata in the high dose and high dose-rate ranges nay be extrapol at ed
t hrough the | ow dose and | ow dose range to zero, inplying that,
theoretically, any amount of radiation will cause some damage.
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Mal formations -- Permanent structural changes in an organi smthat may
adversely affect survival, devel opnent, or function

Mass Nunbers -- The number of nucl eons (protons and neutrons) in the
nucl eus of an atom (Synbol: A

M nimal Risk Level -- An estimate of daily hunman exposure to a chemnica
that is likely to be without an appreciable risk of deleterious effects
(noncancerous) over a specified duration of exposure.

Mut agen -- A substance that causes nmutations. A nutation is a change in
the genetic material in a body cell. Mitation can lead to birth
defects, mscarriages, or cancer

Neurotoxicity -- The occurrence of adverse effects on the nervous system
foll owi ng exposure to chem cal

Neutrino -- A neutral particle of very small rest nmss originally
postul ated to account for the continuous distribution of energy anbng
particles in the beta-decay process.

No- Qbser ved- Adver se- Ef fect Level (NQAEL) -- The dose of chem cal at
which there were no statistically or biologically significant increases
in frequency or severity of adverse effects seen between the exposed
popul ation and its appropriate control. Effects may be produced at this
dose, but they are not considered to be adverse.

Nucl eon -- Conmon nane for a constituent particle of the nucleus.
Applied to a proton or neutron

Nuclide -- A species of atomcharacterized by the constitution of its
nucl eus. The nucl ear constitution is specified by the nunmber of protons
(Z2) nunber of neutrons (N), and energy content; or, alternatively, by
the atom ¢ nunber (Z), mass nunber A=(N+Z), and atomic mass. To be
regarded as a distinct nuclide, the atom nust be capable of existing for
a neasurable tinme. Thus, nuclear isonmers are separate nuclides, whereas
pronptly decayi ng excited nucl ear states and unstable internmediates in
nucl ear reactions are not so considered.

Cct anol -Water Partition Coefficient (Kow) -- The equilibriumratio of
t he concentrations of a chemcal in n-octanol and water, in dilute
sol uti on.

Pai r Production -- An absorption process for x and ganma radiation in
whi ch the incident photon is annihilated in the vicinity of the nucl eus
of the absorbing atom w th subsequent production of an el ectron and
positron pair. This reaction only occurs for incident photon energies
exceedi ng 1. 02 MeV.
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Parent -- A radionuclide which, upon disintegration, yields a spec ified
nuclide--either directly or as a |later nenber of a radioactive series.

Photon -- A quantity of electronagnetic energy (E) whose value in joules
is the product of its frequency (v) in hertz and Pl anck constant (h).
The equation is: E=hv.

Phot oel ectric Effect -- An attenuation process observed for x- and
ganma- radiation in which an incident photon interacts with an orbita
el ectron of an atomdelivering all of Its energy to produce a recoi

el ectron, but with no scattered photon

Positron -- Particle equal in mass to the el ectron (9.1091x10°' kg) and
havi ng an equal but positive charge (+1.60210x10™" Coulombs). (See
El ectron).

Potential lonization -- The potential necessary to separate one el ectron
froman atom resulting in the formation of an ion pair

Power, Stopping -- A neasure of the effect of a substance upon the
ki netic energy of a charged particle passing through it.

Progeny -- The decay products resulting after a series of radioactive
decays. Progeny can al so be radioactive, and the chain continues unti
a stable nuclide is forned.

Proton -- Elenentary nucl ear particle with a positive electric charge
equal nunerically to the charge of the electron and a rest nmass of
1. 007277 mass units.

qi* -- The upper-bound estinmate of the | ow dose slope of the doseresponse
curve as determined by the nultistage procedure. The q;* can

be used to calculate an estimate of carci nogeni c potency, the

i ncrenental excess cancer risk per unit of exposure (usually ug/L for

wat er, ng/ kg/day for food, and ,ugm’® for air).

Quality -- Atermdescribing the distribution of the energy deposited by
a particle along its track; radiations that produce different densities
of ionization per unit intensity are said to have different "qualities."

Quality Factor (QF) -- The linear-energy-transfer-dependent factor by
whi ch absorbed doses are multiplied to obtain (for radiation protection
purposes) a quantity that expresses - on a common scale for all ionizing
radi ation - the effectiveness of the absorbed dose.

Rad -- The unit of absorbed dose equal to 0.01 J/kg in any medium (See
Absor bed Dose.)
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Radi ation -- (1) The emnission and propagati on of energy through space or
through a material nediumin the formof waves; for instance, the

eni ssion and propagati on of el ectronagnetic waves, or of sound and

el astic waves. (2) The energy propagated through space or through a

mat eri al medi um as waves; for exanple, energy in the form of

el ectronagneti ¢ waves or of elastic waves. The termradiation or

radi ant energy, when unqualified, usually refers to el ectro-nmagnetic
radi ati on. Such radiation comonly is classified, according to
frequency, as Hertzian, infra-red, visible (light), ultra-violet, X-ray
and gamma ray. (See Photon.) (3) By extension, corpuscul ar em ssion
such as al pha and beta radiation, or rays of m xed or unknown type, as
cosmic radiation.

Anni hil ati on Radiation -- Photons produced when an el ectron and a
positron unite and cease to exist. The annihilation of a
positron-electron pair results in the production of two photons,
each of 0.51 MeV energy.

Background Radi ation -- Radiation arising fromradioactive
material other than the one directly under consideration
Background radi ation due to cosmc rays and natural radioactivity
is always present. There may al so be background radiation due to
the presence of radioactive substances in other parts of the
building, in the building material itself, etc.

Characteristic (Discrete) Radiation -- Radiation originating from
an atom after renoval of an electron of excitation of the nucl eus,
The wavel ength of the emitted radiation is specific, depending
only on the nuclide and particular energy |evels invol ved.

External Radiation -- Radiation froma source outside the body --
the radi ati on nust penetrate the skin.

Internal Radiation -- Radiation froma source within the body (as
a result of deposition of radionuclides in body tissues).

I oni zing Radiation -- Any el ectromagnetic or particulate radiation
capabl e of producing ions, directly or indirectly, in its passage
t hrough matter.

Monoenergetic Radiation -- Radiation of a given type (al pha, beta,
neutron, ganmm, etc.) in which all particles or photons originate
with and have the sane energy.

Scattered Radiation -- Radiation which during its passage through
a substance, has been deviated in direction. It may al so have
been nodified by a decrease in energy.
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Secondary Radiation -- Radiation that results from absorption of
other radiation in matter. It nay be either el ectronmagnetic or
particul ate.

Radi oactivity -- The property of certain nuclides to spontaneously emt
particles or gamma radiation or x radiation following orbital electron
capture or after undergoi ng spontaneous fission

Artificial Radioactivity -- Man-made radi oactivity produced by
particle bonmbardment or el ectronagnetic irradiation, as opposed to
natural radioactivity.

I nduced Radioactivity -- Radioactivity produced in a substance
after bonmbardment with neutrons or other particles. The resulting
activity is "natural radioactivity" if formed by nuclear reactions
occurring in nature, and "artificial radioactivity" if the

reacti ons are caused by nman.

Nat ural Radi oactivity -- The property of radioactivity exhibited
by nore than 50 naturally occurring radionuclides.

Radi oi sot opes -- A radioactive atom c species of an element with the
sanme atom ¢ nunber and usually identical chemical properties.

Radi onuclide -- A radi oactive species of an atom characterized by the
constitution of its nucleus.

Radi osensitivity -- Relative susceptibility of cells, tissues, organs,
organi sns, or any living substance to the injurious action of radiation
Radi osensitivity and its antonym radioresistance, are currently used in
a conparative sense, rather than in an absol ute one.

Reaction (Nuclear) -- An induced nuclear disintegration, i.e., a process
occurring when a nucleus comes in contact with a photon, an elenmentary
particle, or another nucleus. In many cases the reaction can be

represented by the synbolic equation: X+a—Y+b or, in abbreviated form
X(a,b) Y. Xis the target nucleus, a is the incident particle or
photon, b is an emitted particle or photon, and Y is the product

nucl eus.

Ref erence Dose (RfD) -- An estinate (with uncertainty spanni ng perhaps
an order of nagnitude) of the daily exposure of the hunman population to
a potential hazard that is likely to be without risk of deleterious
effects during a lifetime. The RFD is operationally derived fromthe
NQAEL (from ani mal and human studi es) by a consistent application of
uncertainty factors that reflect various types of data used to estimte
Rf Ds and an additional nodifying factor, which is based on a
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prof essi onal judgrment of the entire database on the chemcal. The RfDs
are not applicable to nonthreshold effects such as cancer

Rel ative Biological Effectiveness (RBE) -- The RBE is a factor used to
conpare the biological effectiveness of absorbed radi ati on doses (i.e.
rad) due to different types of ionizing radiation. Mre specifically,
it 1s the experimentally determined ratio of an absorbed dose of a
radiation in question to the absorbed dose of a reference radiation
required to produce an identical biological effect in a particular
experimental organismor tissue. NOTE: This term should not be used in
radi ation protection. (See Quality Factor.)

Rem -- A unit of dose equivalent. The dose equivalent in remis
nunerically equal to the absorbed dose in rad multiplied by the quality
factor, the distribution factor, and any ot her necessary nodifying
factors.

Reportabl e Quantity (RQ -- The quantity of a hazardous substance that
i s considered reportable under CERCIA. Reportable quantities are (1) 1
Ib or greater or (2) for selected substances, an ampunt established by
regul ation either under CERCLA or under Section 311 of the C ean Water
Act. Quantities are neasured over a 24-hour period.

Reproductive Toxicity -- The occurrence of adverse effects on the
reproductive systemthat may result from exposure to a chenical. The
toxicity may be directed to the reproductive organs and/or the rel ated
endocrine system The manifestation of such toxicity may be noted as
alterations in sexual behavior, fertility, pregnancy outcones, or

nodi fications in other functions that are dependent on the integrity of
this system

Roentgen (R) -- A unit of exposure for photon radiation. One roentgen
equal s 2.58x10* Coul onb per kil ogram of air

Short-Term Exposure Limt (STEL) -- The maxi mum concentration to which
wor kers can be exposed continually for up to 15 mnutes. No nore than
four excursions are allowed per day, and there nmust be at |east 60

m nut es between exposure periods. The daily TLV-TWA nay not be
exceeded.

SI Units -- The International Systemof Units as defined by the Cenera
Conference of Wights and Measures in 1960. These units are generally
based on the neter/kil ogranf second units, with special quantities for
radi ati on including the becquerel, gray, and sievert.

Si ckness, Radiation -- (Radiation Therapy): A self-limted syndrone
characterized by nausea, vonmiting, diarrhea, and psychi c depression
foll owi ng exposure to appreci able doses of ionizing radiation
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particularly to the abdom nal region. Its nmechanismis unknown and
there is no satisfactory renedy. It usually appears a few hours after
irradiation and may subside within a day. It may be sufficiently severe
to necessitate interrupting the treatnent series or to incapacitate the
patient. (General): The syndrome associated with intense acute

exposure to ionizing radiations. The rapidity with which synptons
develop is a rough nmeasure of the |evel of exposure.

Sievert -- The SI unit of radiation dose equivalent. It is equal to
dose in grays tinmes a quality factor times other nodifying factors, for
exanple, a distribution factor; 1 sievert equals 100 rem

Specific Activity -- Total activity of a given nuclide per gram of an
el enent .
Specific Energy -- The actual energy per unit nass deposited per unit

volume in a given event. This is a stochastic quantity as opposed to
t he average val ue over a | arge nunber of instance (i.e., the absorbed
dose) .

Standard Mrtality Ratio (SMR) -- Standard nortality ratio is the ratio
of the disease or accident nortality rate in a certain specific
popul ati on conpared with that in a standard popul ation. The ratio is
based on 200 for the standard so that an SMR of 100 neans that the test
popul ation has twice the nortality fromthat particular cause of death.

St oppi ng Power -- The average rate of energy |loss of a charged particle
per unit thickness of a material or per unit nmass of material traversed.

Sur f ace- seeki ng Radi onuclide -- A bone-seeking internal emtter that is
deposited and remains on the surface for a long period of tinme. This
contrasts with a vol une seeker, which deposits nore uniformy throughout
t he bone vol une.

Target Organ Toxicity -- This termcovers a broad range of adverse

ef fects on target organs or physiol ogical systens (e.g., renal

cardi ovascul ar) extending fromthose arising through a single linmted
exposure to those assuned over a lifetinme of exposure to a chem cal

Target Theory (Ht Theory) -- A theory explaining sone biologica
effects of radiation on the basis that ionization, occurring in a

di screte volune (the target) within the cell, directly causes a | esion
whi ch subsequently results in a physiological response to the damage at
that location. One, two, or nore "hits" (ionizing events within the
target) may be necessary to elicit the response.

Teratogen -- A chenical that causes structural defects that affect the
devel opnent of a fetus.
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Threshold Limit Value (TLV) -- An allowable exposure concentration
averaged over a normal 8-hour workday or 40-hour workweek,

Toxic Dose (TDsq) -- A calculated dose of a chemical, introduced by a
route other than inhalation, which is expected to cause a specific toxic
effect in 50% of a defined laboratory animal population.

Transformation, Nuclear -- The process by which a nuclide is transformed
into a different nuclide by absorbing or emitting a particle.

Transition, Isomeric -- The process by which a nuclide decays to an
isomeric nuclide (i.e., one of the same mass number and atomic number)
of lower quantum energy. 1Isomeric transitions, often abbreviated I.T.,
proceed by gamma ray and/or internal conversion electron emission.

Tritium -- The hydrogen isotopes with one proton and two neutrons in the
nucleus (Symbol: °H or T).

Unattached Fraction -- That fraction of the radon daughters, usually
218po (Radium A), which has not yet attached to a particle. As a free
atom, it has a high probability of being retained within the lung and
depositing alpha energy when it decays.

Uncertainty Factor (UF) -- A factor used in operationally deriving the
RfD from experimental data. UFs are intended to account for (1) the
variation in sensitivity among the members of the human population, (2)
the uncertainty in extrapolating animal data to the case of human, (3)
the uncertainty in extrapolating from data obtained in a study that is
of less than lifetime exposure, and (4) the uncertainty in using LOAEL
data rather than NOAEL data. Usually each of these factors is set equal
to 10.

Units, Radiological --

Units Equivalents
Becquerel* 1 Bq = 1 disintegration per second = 2.7x107!! Ci
Curie 1 ¢i = 3.7x10! disintegrations per second = 3.7x10%0
Bq
Gray¥ 1 Gy =1J/kg = 100 rad
Rad 1 Rad = 100 erg/g = 0.01 Gy
Rem 1 Rem = 0.01 Sievert
Sievert* 1 Sv = 100 rem

*International Units are designated (SI).
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Worki ng Level (W) -- Any conbination of short-lived radon daughters in
1 liter of air that will result in the ultimte em ssion of 1.3x10°MeV
of potential al pha energy.

Worki ng Level Month (WM -- Inhalation of air with a concentration of 1
W. of radon daughters for 170 working hours results in an exposure of 1
WM

X-rays -- Penetrating el ectromagnetic radiati ons whose wave | engths are
shorter than those of visible Iight. They are usually produced by
bonbarding a netallic target with fast electrons in a high vacuum In
nucl ear reaction, it is customary to refer to photons originating in the
extranucl ear part of the atomas X-rays. These rays are sonetines

call ed roentgen rays after their discoverer, WC. Roentgen





