Appendi x B. Definitions.

ABSORBED DOSE - The anount
energy inparted to matter by
ionizing radiation per unit
mass of irradiated material.
(See Rad)

of

ABSORPTI ON - The phenonenon by
which radiation inparts sone or

all of its wenergy to any
mat eri al through which it
passes.

ACTIVITY - The nunber of
nucl ear di sintegrations
occurring in a given quantity
of material per unit tine. (See
curie)

ALPHA PARTICLE - A strongly

ionizing particle emtted from
t he nucl eus during radioactive
decay having a mass and charge
equal in magnitude to a helium
nucl eus, consi sting of 2
protons and 2 neutrons with a
doubl e positive charge.

ALPHA RAY - A stream of fast-
moving helium nuclei (al pha
particles), a strongly ionizing
and weakl y penetrating
radi ati on.

ANNI H LATION (Electron) - An
i nteraction between a positive
and negative electron; their

energy, including rest energy,
bei ng converted into
el ectromagnetic radi ati on

(anni hil ation radiation).

ANNUAL LIMT OF | NTAKE (ALI) -
Means the derived limt for the
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anount of radioactive materi al
taken into the body of an adult
wor ker by i nhal ati on or
i ngestion a year.

ATOM - Smal |l est particle of an
el ement which is capable of
entering into a chem cal
reaction.

BACKGROUND RADI ATI ON - | oni zi ng
radi ation ari sing from
radi oactive material other than
t he one directly under

consi derati on. Backgr ound
radiation due to cosmc rays
and natural radioactivity is
al ways present. There may al so
be background radi ation due to
the presence of radioactive
substances in other parts of
the building, in the building
material itself, etc.

BETA PARTI CLE - Char ged
particle emtted from the
nucl eus of an atom having a
mass and charge equal in
magni tude to that of the
el ectron.

BETA RAY - A stream of high
speed el ectrons or positrons of
nucl ear origin nore penetrating
but less ionizing than alpha
rays.

BREMSSTRAHLUNG -
El ectromagneti c (x-ray)
radi ati on associated with the

decel erati on of char ged
particles passi ng t hr ough
matter. Usual Iy associ ated

with energetic beta emtters
(for exanpl e, phosphorus-32).



EM 385- 1- 80
30 May 97

CAL| BRATI ON - Determ nati on of
variation from standard, or
accuracy, of a measuri ng
i nstrunent to ascertain
necessary correction factors.

COW TTED DCSE EQUI VALENT ( CDE)
- (Hr s0) Means the dose
equi valent to organs or tissues

of reference (T) that wll be
received from an intake of
radi oactive materi al by an
i ndi vidual during the 50 year

period follow ng the intake.

COW TTED EFFECTI VE DOSE
EQUI VALENT (CEDE) - (H,s) IS
the sum of the products of the
wei ghting factors applicable to
each of the body organs or
tissues that are irradiated and
the Commtted Dose Equival ent
to these organs or tissues.

CONTAM NATI ON, RADI QACTI VE -
Deposition of radi oactive
material in any place where it
IS not desi red, and
particularly in any place where
the presence may be harnful.

COUNT (Radi ati on Measurenents)
- The external indication of a
device designed to enunerate
ionizing events. It may refer
to a single detected event or
to the total registered in a
given period of tinme. The term
is often erroneously used to
designate a disintegration,
ionizing event, or voltage
pul se.

CRI Tl CAL ORGAN -
tissue,

That organ or
the irradi ati on of

which wll result in the
greatest hazard to the health
of the individual or his or her
descendant s.

CURIE - The quantity of any
radi oactive material in which
the nunber of disintegrations
is 3.700 x 10 per second.
Abbreviated G .
MIllicurie - One-thousandth
of a «curie (3.7 x 107
di si ntegrations per second).
Abbrevi ated nCi .
Mcrocurie - One-mllionth of
a curie (3.7 X 104
di si ntegrations per second).
Abbrevi ated pG .
Picocurie - One-mllionth of
a mcrocurie (3.7 x 107
di sintegrations per second or

2.22 di si ntegrations per
mnute). Abbreviated pG.
DECAY, RADI OACTI VE -

D sintegration of the nucleus
of an unstable nuclide by the
spont aneous em ssion of charged
particles and/or photons.

DECLARED PREGNANT WORKER -

Means a wonen who has
voluntarily i nf or med her
enpl oyer, in witing, of her
pregnancy and the estimted

date of conception.

DEEP DOSE EQUI VALENT (DDE) -
(Hy) Wiich applies to external
whol e- body exposure, is the
dose equivalent at a tissue
depth of 1 cm (1000 ng/cn¥).

DERI VED
(DAQ) -

Al R CONCENTRATI ONS
Means the concentrati on



of a given radionuclide in air

which, if breathed by the
reference man for a working
year of 2,000 hours under
condi tions of I'ight wor k
(inhalation rate 1.2 n¥# hr),
results in an intake of one
ALl .

DETERM NI STI C ( NON- STOCHASTI C
EFFECTS) - Means heal t h
effects, the severity of which
varies with dose and for which
a threshold is believed to
exi st. Radi ati on-i nduced
cat ar act formation IS an
exanple of a determnistic
effect (also called a non-

stochastic effect).

DOSE - A general term denoting
the quantity of radiation or
energy absorbed in a specified
mass. For special purposes, it
must be appropriately qualified
(for exanple, absorbed dose).

DOSE, ABSORBED - The energy
inparted to matter by ionizing
radiation per unit mass of
irradiated material at the
pl ace of interest. The unit of
absorbed dose is the rad (or

prefixed fornms of the unit such
as mllirad); whi ch IS
100 ergs/gram The SI unit for
the rad is the gray. 1 gray =
100 rads.

DOSE, EQUI VALENT - A quantity
used in radiation protection
expressing all radiation on a
common scale for calculating
the effective absorbed dose.
The unit of dose equivalent is

EM 385- 1- 80
30 May 97

the rem which is nunerically
equal to the absorbed dose in
rads multiplied by certain
modi fying factors such as the
quality factor, the
distribution factor, etc.

EFFECTI VE DOSE EQUI VALENT ( EDE)
- (H) Is the sum of the
products of the dose equival ent
to organ or tissue (H;) and the

wei ghti ng factors (W)
applicable to each of the body
organs or tissues that are
i rradi at ed.

EFFI CI ENCY, I NTRINSIC - A

measure of the probability that

a count will be recorded when
radiation is incident on a
det ect or. Usage vari es
considerably so it is well to
make sure whi ch factors
(wi ndow, transm ssion,
sensitive vol une, ener gy
dependence, etc.) are included

in a given case.

EFFI CI ENCY, ABSCLUTE - A
measure of the probability that

a count wll be recorded when
radiation is emtted by the
sour ce. Absol ute efficiency
includes intrinsic efficiency,
but also includes geonetric
factors.

ELECTRON - Negatively charged

el enentary particle which is a
constituent of every neutral
at om Its unit of negative
electricity equals 4.8 x 101
coulonbs. Its mass is 0.00549
atom ¢ mass units.
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ELECTRON CAPTURE - A node of
radi oacti ve decay involving the
capture of an orbital electron
by its nucl eus. Capture from
the particular electron shel
is designhated as "K-electron
capture," "L-electron capture,”
etc.

ELECTRON VOLT - A wunit of
energy equivalent to the anmount
of energy gained by an el ectron
i n passing through a potenti al
di fference of 1 vol t.
Abbr evi at ed ev. Lar ger
mul tiple units of the electron
volt frequently used are: keV

for thousand or kiloelectron
volts, MeV for mllion el ectron
volts and BeV for billion

el ectron volts.

EXPOSURE - A neasure of the
i oni zation 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

el ectrons |iberated by photons
in volunme elenment of air are
conpletely stopped in air,
divided by the mass of air in
the volune elenent. The
special unit of exposure is the
roent gen.

EXTREM TY - Means hand, el bow,
arm below the elbow, foot,
knee, or |eg bel ow the knee.

EYE DOSE EQU VALENT (LDE) -

Appl i es to t he externa
exposure of the lens of the eye
and is taken as the dose

equi val ent at a tissue depth of

0.3 centineter (300 ng/cn?).

FILM BADGE - A packet of
phot ographic fil mused for the
appr oxi mat e measur enent of
radi ation exposure for

per sonnel nonitoring purposes.
The badge may contain two or
nor e filns of differing
sensitivity, and it may contain
filters which shield parts of
the filmfromcertain types of
radi ati on.

GAMVA RAY - Very penetrating
el ectromagnetic radiation of
nucl ear origin. Except for
origin, identical to x-ray.

GEl GER- MUELLER (G- M COUNTER -

Highly sensitive gas-filled
det ect or and associ at ed
circuitry used for radiation

det ecti on and neasur enent.

GENETI C EFFECT OF RADI ATI ON -

| nheritable changes, <chiefly
mut ati ons, produced by the
absorption of i oni zi ng
radi ati on. On the basis of

present know edge these effects

are purely additive, and there
IS no recovery.
HALF-LIFE, BIOLOG CAL -(By),)

The tinme required for the body
to elimnate one-half of an
adm ni stered dose of any
subst ance by t he regul ar
processes of elimnation. This
time is approxi mtely the sane

for bot h stabl e and
radi onuclides of a particular
el enent .



HALF- LI FE, EFFECTIVE -(E;,)
Time required for a radi oactive
nuclide in a system to be
dimnished 50 percent as a
result of the conbined action
of radi oactive decay and
bi ol ogi cal elim nation.

Evz = (Byz X Ty2)/(Byz + Typ)

HALF- LI FE, RADI QACTIVE - (T,
Time required for a radi oactive
substance to | ose 50 percent of
its activity by decay. Each
radi onucl i de has a uni que hal f -
life.

HALF VALUE LAYER (Hal f
t hi ckness) - The thickness of
any specified mat er i al
necessary to reduce t he
intensity of an x-ray or gama
ray beam to one half its
original val ue.

HEALTH PHYSI CS -
concerned wth

evaluation and control of
health hazards from ionizing
and non-ionizing radiation.

The science
recognition,

H GH RADI ATI ON AREA - Means an
area accessi ble to individuals,
in which radiation | evels could
result in an i ndi vi dua
receiving a dose equivalent in
excess of 0.1 rem (1 nBv) in 1
hour at 30 centinmeters fromthe

radi ation source or from any
surface that the radiation
penetr at es.

| N\VNERSE SQUARE LAW - The
intensity of radiation at any
di stance from a point source

varies inversely as the square
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of that distance. For exanple:

If the radiation exposure is
100 R'’hr at 1 inch from a
source, the exposure wll be

0.01 R'hr at 100 i nches.

ION - Atomc particle, atom or

chem cal radical bearing an
el ectrical char ge, ei t her
negati ve or positive.

| ONI ZATION - The process by
which a neutral atom or
mol ecule acquires either a

positive or a negative charge.

| ONI ZATI ON CHAMBER - An
i nstrunment designed to neasure

t he gquantity of i oni zi ng
radiation in ternms of the
char ge of electricity

associated with ions produced
within a defined vol une.

| ONI ZATION, SPECIFIC - The
nunber of ion pairs per unit
length of path of ionizing
radiation in a nmedium (for
exanpl e, per centineter of air
or per mcron of tissue).

| ONI ZI NG  RADIATION - Any
el ectromagnetic or particul ate
radi ati on capabl e of producing
ions, directly or indirectly,
inits passage through matter.

| SOTOPES - Nuclides having the
sane nunber of protons in their
nucl ei, and hence having the
same atom c nunber , but
differing in the nunber of
neutrons, and therefore in the
mass nunber. Al nost identi cal
chem cal properties exist
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bet ween I sot opes of a
particul ar el enent.

M LLI ROENTGEN (nR) - A
submultiple of the roentgen
equal to one one-thousandth
(1/ 1000t h) of a roentgen.

MONI TORI NG, RADI CLOd CAL -
Peri odi c or conti nuous

determ nation of the anount of
i oni zing radi ation or
radi oactive contam nati on
present in an occupied region
as a safety neasure for
pur poses of health protection.
For exanple, Area Monitoring
Routine nonitoring of the |evel

of radiation or of radioactive
contam nation of any particul ar
ar ea, bui | di ng, room or
equi pnment . Per sonnel
Moni t or i ng: Moni toring any
part of an individual, or any
part of his ~clothing (See
Radi ol ogi cal Survey).

NEUTRON - Elenentary particle

with a nmass approximtely the
sane as that of a hydrogen atom
and electrically neutral. I t
has a half-life in mnutes and
decays in a free state into a
proton and an el ectron.

NUCLIDE - A species of atom
characterized by its mass
nunber, atomc nunber, and
energy state of its nucleus,
provided that the atom is
capable of existing for a
measur abl e tine.

OCCUPATI ONAL EXPOSURE: The

exposure received by an

individual in a restricted area
or in the course of enploynent
in which the individual's
assi gned duties i nvol ve
exposure to ionizing radiation
or radioactive material from
I icensed or unlicensed sources
of radiation, whether in the
possession of the |icensee or
anot her person. Cccupati onal
exposure does not i ncl ude
exposure to backgr ound
radiation, as a patient in
medi cal practi ces, from
vol untary application in
medi cal prograns, or as a
menber of the general public.

PLANNED SPECI AL EXPOSURE ( PSE)
- Means an infrequent exposure
to radiation, separate from and

in addition to the annual NRC
(Tier 1)dose limt.

PROTECTI VE BARRI ERS - Barriers
of radi ation absor bi ng
mat eri al , such as | ead,
concrete, plaster, and plastic,
t hat are used to reduce

radi ati on exposure.

Protective Barriers, Primary:
Barriers sufficient to
attenuate the wuseful beam to
the required degree.

Protective Barriers, Secondary:
Barriers sufficient to
attenuate stray or scattered
radiation to the required
degr ee.

RADI ATION - 1. The em ssion and
propagati on of energy through
space or through a material
medium in the form of waves;
for instance, the em ssion and



propagati on of el ectromagnetic
waves, or of sound and el astic
waves. 2. The ener gy
propagated through a nmateria

medi um as waves; for exanple,

ener gy in t he form of
el ectromagnetic waves or of
el astic waves. The term
"radi ation" or "radi ant
energy, " when unqual i fi ed,

usual ly refers to
el ectromagneti c radi ation

Such radiation commonly is
classified accordi ng to
frequency as Hert zi an,

i nfrared, vi si bl e (light),

ultraviolet, x-ray, and gammma
ray. 3. By ext ensi on,

corpuscul ar em ssions, such as
al pha and beta radiation, or
rays of m xed or unknown type,

as cosm c radiation.

RADI ATI ON AREA - Means an area,
accessible to individuals, in
which radiation |evels could
result in an i ndi vi dua
receiving a dose equivalent in
excess of 0.005 rem (0.05 nBv)
in 1 hour at 30 centineters.

RADI ATI ON SURVEY - Eval uation

of t he radi ati on hazar ds
incident to the production, use
or existence of radioactive

materials or other sources of
radi ati on under a specific set
of conditions. Such evaluation
customarily includes a physical
survey of the disposition of
materi al s and equi pment ,
nmeasurenents or estimates of
the levels of radiation that
may be i nvol ved, and a
sufficient know edge of
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processes using or affecting
these materials to predict
hazards resulting from expected
or possi bl e changes in
mat eri als or equi pnent.

RADI ONUCLIDE - A nuclide with
an unstable ratio of neutrons
to protons placing the nucl eus
in a state of stress. In an
attenpt to reorganize to a nore
stable state, it may undergo
vari ous types of rearrangenent
that involve the release of
radi ati on.

RADI OTOXICITY - Termreferring
to the potential of an isotope
to cause damage to living
ti ssue by absorption of energy
fromthe disintegration of the
radi oactive material introduced
into the body.

RELATI VE Bl OLOGI CAL
EFFECTI VENESS (RBE) - For a
particular |iving organism or
part of an organism the ratio
of the absorbed dose of a
reference radi ation t hat
produces a specified biological
effect to the absorbed dose of
the radiation of interest that

produces the sane biological
effect.
REM - The special unit of dose

equi val ent . The dose
equi val ent in rens IS
numerical ly equal to t he
absor bed dose in rads
multiplied by the quality
factor, distribution factor,
and any ot her necessary

nodi fyi ng factors.
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ROENTGEN (R) - The amount of X
or gamm radi ati on bel ow 3 MeV
in energy which produces 2. 58E-
4 coul onbs per kil ogram (C kg)
of dry air. The roentgen is the
special unit of exposure.

SCI NTI LLATION  COUNTER - A

counter in which light flashes
produced in a scintillator by
i oni zing radi ation are
converted into el ectrical
pul ses by a photonultiplier
t ube.

SHALLOW DOSE EQUI VALENT ( SDE) -
(H) VWihich applies to the
external exposure of the skin
or an extremty, is taken as

t he dose equivalent at a tissue

depth of 0.007 centineters (7
ng/ cnf) averaged over an area
of 1 squar e centineter

Shal | ow Dose Equi val ent, Whol e
Body (WB) neans for purposes of

ext ernal exposure, head, trunk
(it ncluding nmale gonads), arns
above the el bow or |egs above
the knee. Shal l ow Dose
Equi val ent, Maxi num Extremty
(ME) nmeans for purposes of
external exposure, arns bel ow
the elbow or legs below the
knee.

SHI ELDI NG MATERI AL - Any
material which is wused to
absorb radiation and thus
effectively reduce t he
intensity of radiation, and in
sone cases elimnate it. Lead,
concrete, alumnum water, and
pl astic are exanpl es of
commonl y used shi el di ng
mat eri al .

SI EVERT - The Sl
equi val ent, 1
equal s 100 rem

of dose
(Sv)

uni t
si evert

SMEAR (Smear or Swipe Test) - A

procedure in which a swab, for
exanple,, a circle of filter
paper, is rubbed on a surface

and its radioactivity measured
to determne if the surface is

cont am nat ed wth | oose
radi oactive material .

SPECIFIC ACTIMITY - Tot al
radi oactivity of a gi ven

nucl i de per gram of a conpound,
el enent or radioactive nuclide.

STOCHASTI C
health effects

randomy and for
probability of the effect
occurring, rather than its
severity, is assuned to be a
linear function of dose w thout
threshold. Hereditary effects
and cancer i nci dence are
exanpl es of stochastic effects.

EFFECT - Means
t hat occur

which the

TOTAL EFFECTI VE DOSE EQUI VALENT
(TEDE) - Means the sum of the
Deep Dose  Equival ent (for
external exposures) and the
Comm tted Effective Dose
Equi val ent (for i nt ernal
exposures).

TOTAL ORGAN DOSE EQUI VALENT
(TODE) - Means the sum of the
Deep Dose Equivalent (H;) and
the Commtted Dose Equival ent

(Hrs0) to any individual organ
or tissue, other than the |ens
of the eye, being equal to 50

rems (0.5 Sv).



THERMOLUM NESCENT DOSI METER - A
dosi net er made  of certain
crystalline material which is
capable of both storing a
fraction of absorbed ionizing
radiation and releasing this
energy in the form of visible
photons when heat ed. The
anount of |ight released can be
used as a neasure of radiation

exposure to these crystals.

VERY H GH RADI ATION AREA -
Means an area, accessible to
i ndi vidual s, in which radiation
levels could result 1in an
i ndi vi dual recei vi ng an
absor bed dose in excess of 500
rads (5 grays) in 1 hour at a

meter from a radiation source
or from any surface that the
radi ati on penetrates.

VEEI GHTI NG FACTORS (W) - For an
organ or tissue (T) is the
proportion or the risk of

EM 385- 1- 80
30 May 97

stochastic effect resulting
fromirradiation of that organ

or tissue of the total risk of
stochastic effect when the
whol e body IS irradi ated
uni formy.

X- RAYS - Penetrating
el ectromagneti c radi ati ons
having wave |engths shorter
than those of visible |ight

They are wusually produced by
bonmbarding a netallic target
with fast electrons in a high
vacuum I n nucl ear reactions
it is customary to refer to
photons originating in the
nucleus as gammma rays, and
t hose originating in t he
extranucl ear part of the atom
as Xx-rays. These rays are
sonetines called roentgen rays
after their discoverer, WC
Roent gen.



