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INTERNATIONAL STANDARD

ISO 31/X-1973 (E)

Quantities and units of nuclear reactions and ionizing

radiations

INTRODUGTION

General remarks

This docunllnt, containing a table of quantities and units of
nuclear reaftions and ionizing radiations, is the tenth part
of a mofe comprehensive publication dealing with
quantities |of wunits in various fields of science and
technology | The parts of this publication are :

Part O : (General principles concerning quantities, units
and symbols. 1)

Part | (2hd edition) : Basic quantities and units-of the S/
and quantities and units of space and time.?)

Part |l : |Quantities and units of periodic and related
phenoména.

Part 111 ;| Quantities and units 6f-mechanics.

Part IV | Quantities and urtits-of heat.

Part V :| Quantities ~and units of electricity and
magnetigm.

Part VI | Quantities and units of light and related

electromlagrietic radiations.
Part VII Eﬁu arTtities ard units ot acouStics.

Part Xl : Mathematical signs and symbols for use in the

physical sciences and technology.

General _information regarding the arrangement of the
tables_and the symbols and abbreviations used is to be

found” in the

introduction to Part |, whgre the full

definitions of base units are given as an appendijix.

The statements in the definition column for quantities are
given merely for identification; they are not intended to be

complete definitions.

Special remarks

In this document the term ‘‘particle’”’ includes particles

having a rest mass as well as particles without r

Distribution functions in terms of energy, v
angle etc. correspond to several quantities

document. The subscripts E, v and Q are used
symbol to indicate that the quantity has thed

est mass.

elocity, solid

fisted in this

hs part of the
mension of a

derivative with respect to E,» and resi'ective|y. In

general these distribution functions are only
the remarks column; see for example 10-1
10-29.1 and 10-30.1.

entioned in
D.1, 10-27 .1,

In the case of cross sections, some of thesq distribution

functions are given special hames and are listdd as separate

Part VHI : Quantities and units of physical chemistry
and molecular physics.

Part 1X : Quantities and units of atomic and nuclear
physics.

Part X : Quantities and units of nuclear reactions and
fonizing radiations.

1) - At present at the stage of draft (No. 2180).

items.

Units

As the units of the CGS system are widely used in the field
of atomic and nuclear physics, the CGS units for some of
the “‘mechanical” quantities are given in addition to those

of the International System of Units.

2) The title of the first edition of this document was : ‘‘Fundamental quantities and units of the MKSA system and quantities and units of

space and time"’.
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L] . ] L] L] *
Quantities 10. Nuclear reactions and ionizing radiations
10-1.1...10-6.1 ‘ - ‘

It

hf: Quantity Symbal Definition 1) ‘Remarks

10-1.1| reaction energy Q In a nuclear reaction, the sum of the | For exothermic nuclear reactions Q > 0
kinetic and radiant energies of the | For endothermic nuclear reactions Q < 0
reaction products minus the sum of L
the kinetic and radiant energies of the | For beta-disintegration,
reactants. ‘ see ISO/R 31/Part 1X, item 9-38.

10-2.1] resonance energy E;, Eres The Kinetic energy of an incident par-
ticle in the reference frame of the
far: anance
in a nuclear reaction.

10-3.1| cross section c Area ascribed to a target particle such | The type of process is indicated with
that the number of reactions or pro- | subscripts, exg.
cesses of a specified type which take | absorption cross section op, oa
place per target particle is equal to the | scattering cross section g4 o5
number of incident particles entering a | fission_cross section ot

i sphere of this cross sectional area.

10-3.2] total dress section Otots OT The sumof ali cross sections correspond- /| Inthe case ofanarrow unidifectional beam
ing to the various reactions or processes-|\of incident particles, this is|the effective
between incident particle and target-{ cross section for the removal of an
particle. incident particle from the peam.

See remark to 10-12.1

10-4.1] angulal cross section ag Cross section for ejecting or scattering | The quantities 10-4.1, 10-5]1 and 10-6.1
a particle into an elementof solid angle, | are sometimes called diffgrential cross
divided by this elément. sections.

In accordance with conventions used in
other parts of ISO/R 31 |angular and
spectral cross sections arefindicated by
| the use of subscripts. - :

o= SanQ The information about ijcoming and
outgoing particles may be added be-
tween parentheses, e.g. o¢f . (nEo,pEf)

or 6o ;. (nEoip) or oy 1 (1:p).
The cross section for a progess in which
! . an incoming neutron of| energy E,

10-5.1] spectrpl cross section Oy Cross section for a process in which the | ‘cayses the ejection of a proton within
energy of the ejected or scattered par- | the energy interval (E,E+dE) and in
ticle is in an element of energy, divided | the element of solid angle df2, about
by this element. the scattering angle 0 Is

(] nE,,pEG) dQdE

O = SO‘EdE Q.6 ( P ) .
: Sometimes the incoming and outgoing
particles are indicated by qubscripts, in
which case the subscripts 2 and/or E
indicating the angular ‘aphd/or spec-
tral character could be plated in super-
» script position, e.g. af'g Eo) or af'g.

10-6.1| spectral angular cross dgy Cross section for ejecting or scattering '
section : a particle Into an .element of solid If, however, the subscripts £ and/or E
angle w:jtih.der:je;gy hm andelim:rt\; oef are omitted completely from the cross
energ)l', vided by the product of these | <ection symbol, the angular and/or
two elements. spectral character of the cross section
- 4 then follows only from the occurrence
o SS GQ.E' QE of the variables 6 and/or E for the out-
going particles between the parenthe-
ses, e.g. On,p (Eo.E Q) or on,p (EO).
These variables should then never be
omitted.

1) The statements in this column are given merely for identification and they are not intended to be complete definitions.
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10. Nuclear reactions and ionizing radiations

O

10-6.¢

electronvolt

= 6.24)2 20 x 10-1° m3/(sr - J)

Units
10-1.a...10-6.c
Name of unit
: International |.
l,t\f :.1 ca::: a';bf‘::'i::it?on symbol Definition Converslon factors Remarks
for this name for unit
1 10-1.a( joule J
1 10-1.b| erg erg 1 erg=10-7y (exactly) wissassssisaisssien
1 10-1.c{ electronvolt eV 1 eV=1.60210x10""*y See also ISO/R 31/Part lll,
The quantity 10-1.1 is usually
) expressed in electronvolts.
10-2.a{ joule J
10-2.b] erg erg 1 erg = 10-7J (exactly) '
10-2.c[ electronvoit eV - G IPAVANSR I X [V EVE 1 L I is usually
expressed in electronyoits.
10-3.a) square njetre m?
10-3.b| square céntimetre| em?
10-3.c| barn b 1b=10"22m? 1b =10-2* m? (exactly)
10-4.a| square metre m?/sr
per sterjdian
10-4.b| square ceéntimetre | cm?/sr
per steradian
10-4.c| barnper|steradian | b/sr 1 b/sr =10~ m?/sr (exactly)
10-5.a) square metre m3fJ
per joule
10-5.b| ‘square centimetre| cm?/erg 1 cm?/erg == 10°m3/J (exactly)
per erg
10-5.c| barn pe bjeV 1 bj/eV=6.24220 X 10~ m3y
-| electronyolt i
10-6.a} square rhetfe per | m2/(sr-J)
steradiairjoute
10-6.b| square centimetre| cm?/(sr.erg) 1 cm?/(sr.erg) = 103m2/(sr- J)
per steradian erg (exactly)
barn persteradian | b/(sr-eV) 1b/(sr-eV



https://standardsiso.com/api/?name=f126a25741dbbc6a3eaa974ea155b7e6

Quantities 10. Nuclear reactions and ionizing radiations (continued)
10-7.1...10-14.1
t
INe ::' Quantity Symbol Definition 1) Remarks
10-7.1] macroscopic z The sum of the cross sections for a reac- | £ = n 0, +...+ oy + ...
cross section tion or process of a specified type over | (n; is the number density and g, is the
(cross section density) all atoms in a given volume, divided by | cross section for atoms of type i).
that volume. When the target particles of the medium
are at rest X'==1//, where [ is the mean
free path, see 10.37.1
10-7.2] total macroscopic Ziots Z1 The sum of total cross sections for all | See remark to 10-11.1
cross section atoms in a glven volume, divided by that
(total cross section density) volume.
10-8.1| partigte-flux-density P ATT RV ; SeEalto 10-29-,wWhere| distribution
of particles incident on a small sphere | functions are also inclided in the “Re-
_ in a time interval, divided by the cross | marks’ column.
sectional area of that sphere and by the | Also called particlefluenge rate.
time interval.
Particle fluence is the time integral of
the particle flux density:]\
Usually the'word particle |s replaced by
the name of a specific particle, e.g. pro-
ton flux density, proton fluence rate.
10-9.1| energy flux density v At a given point in space, the sum of’| Also called energy fluence rate.
the energies, exclusive of rest energy, | Energy fluence is the time integral of
of all the particles incident on\a small | the energy flux density.
sphere in a time interval, divided by
the cross sectional area of that sphere
and by the time interval.
10-10.1| currept density of pirtlcles J.(S) A yector quantity the integral of whose | S is recommended when there is a
normal component over any surface is | possibility of confusion with the sym-
equal to the current of particles | bol J for electric current density.
through that surface. For neutron current dengity the sym-
bol J is generally used. The distribution
functions in terms of speedl and energy,
Jy and Jg, are related to J| by
J={Jodv={JsdE
10-11.1| linear] attenuation i dlfde= —puJ | #is equal to the total macroscopic cross
coefficient where Jis the current density of a beam | section Xio, for removal of particles
of particles parallel to the x-direction. | from the beam.
10-12.1] atomik attenuation lhs, Hat Hs = u/n s Is equal to the total crofs section Giot
coeffigient where n is the number density of atoms | for removal of particles frpm the beam.
in the substance. (See also 10-25.1)
10-13.1| mass attenuation nle, Bpm The linear attenuation coefficient di-
coefficient vided by the mass density of the sub-
stance.
10-14.1] half-thickness, d, fa The thickness of the attenuating layer | For exponential attenuation

half value thickness

that reduces the current density of a
unidirectional beam to one-half of its
initial value.

dqz =(In2)/u

1) See footnote on page 2.
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10. Nuclear reactions.and lonizing .radiations (continued)

Units -
10-7.a...10-14.b
Name of unit
Item and in certain International
No. | cases abbreviation fsymbol Definition Conversion factors ‘Remarks
for this name or unit
10-7.a] reciprocal metre .| m-!
10-7.b| reciprocal em-!
centimetre
10-8.a reciprocal second | s~ - m-2 e f
reciprocal square
metre
10-8.b | reciproca) second | s+ em-2
reciprocal square
centimetite
10-9.a | watt per pquare W/m?
metre
10-9.b | erg per square erg/(cm?.s)
centimetile
second
10-9.c | electronvolt per | eV/(cm?.s) 1 eVi{cm?.s) = 1,60210 x 10-5
square ceptimetre W/m?
- second - :
10-10.a| reciprocal square | m—2.s-
metre reciprocal
second
10-10.b| reciprocaf square | cm=2.s-1
centimetie reci-
procal sezond
10-11.a reclproc:l metre | m™!
10-11.b| reciproca) centi- | cm=
metre
10-12.a| square mptre m?
10-12.b| square ceéntimetre | cm?
10-13.a] 'square metre per | m3/kg
kilogramme
10-13.b| square centimetre | cm?/g
per gramme
10-14.a| metre m
10-14.b| centimetre em
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Quantities . 10."Nuclear reactions and ionizing radiations (continued)
10-15.1...10-23.1
Item - . ‘
No. Quantity Symbol Definition 1) " Remarks
10-15.1| linear stopping power S8 For an ionizing charged particle of | Also called stopping pov«-/er.
gn:rgl gEm:vmg in the z-direction Both collision losses and radiation losses
' are included.
The ratio of the linear stopping power
of a substance to that of a reference
substance is called relative linear
| stopping power. co
- | See also 10-51.1.
10-16.1] atomid stopping power Se Sa= S/n
where nis the number density of atoms -
in the substance.
10-17.1} mass stopping power - Slo, (Sm) ‘The linear stopping power divided by | The ratio of the mass stopping power
the mass density of the substance. of a substance to that of |a reference
; substance is called relative nfass stopping
power.
10-18.1| stopping deq The stopping equivalent for a given | When air is taken as standafd substance
equivajent thickness.of a substance is that thickness | then it should be air at 15°C and 1atm.
of astandard substance that produces
the same energy loss.
10-19.1] mean |inear range R, R The average distance that a particle :
penetrates a given substance under
specified conditions.
10-20.1| nvean Mmass range Rg, (Rm) The mean’ linear range multiplied by
the mass density of the substance.
10-21.1| linear fonization of.a Ny The numBer of elementary charges of | lonizing due to secondary fonizing par-
: particlp one sign produced over an element of | ticles etc. is included. e
length of the path of an fonizing charged ) o
particle, divided by that element.
10-22.1| total ionization of a Ny The total number of elementary charges | This quantity is dimensionless. .
particle o'f‘ oned§ign ip;'odl.llced iby anti ionilitT\g N=S /udl o
charged ‘particle along its entire path. See remark to 10-21.1.
10-23.1| average energy loss - - Wy The initial kinetic energy of an-ionizing | The quantity S;/N11, sometimes called |
: per lon pair formed charged .particle, divided by the total | average energy per ion pair f9rmed.
ionization of that particle. should not be confused with Wi

1) 'See footnote on page 2.
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10. Nuclear reactions and lonizing radiations (continued)

Units
10-15.a...10-23.c
| Name of unit International
tem and i i § ‘
No. cas:s al;‘bf':;::t?on symbol Definition Conversion factors Remarks
for this name for unit
10-15.a} joule per metre J/m
10-15.bt erg per erg/em 1 erg/cm = 102 y/m (exactly)
centimetre
10-15.¢| electronvolt per | eV/em 1eV/em=1.60210x10-"7 y/m | The quantity 10-15.1 is usually
centimetre . expressed in kiloelectronvolts per
micrometre (keV/pm)
10-16.a| joule squpre Jom?
metre
10-16.b| erg square erg - cm? 1erg.cm? = 101 J. m? (exactly)
centimetfe
A 10-16.c| electronyolt eV cm? 1eV.cm? =1.60210 X 10-2J . m?
1 square cgntimetre
10-17.a| joule squ:'e J - m?/kg
metre pgr
kilogramme
10-17.b} erg squafe erg - cm?(g 1erg-cm?/g=10"* J - m?/kg
centimeqre (exactly)
per granjme
10-17.¢c| electronyolt eV : cm?/g 1eV.em?/g The quantity 10-17.1 [is usually
square cgntimetre =1.60210Xx10-2° J - m?/kg | expressed in
per gramme MeV:cm?/g == keV-cra?/mg
10-18.a] metre m
10-18.b| centimetre cm
10-19.a] metre m
10-19.b] centimetre cm
10-20.a| kilogranjme per kg/m?
square metre
10-20.b| gramme|per g/em?
square cpntimetre
10-21.a| reciproqal m~!
metre
10-21.b} reciproqal cm-t
centimetre
10-23.a) joule J
10-23.b| erg erg 1 erg = 107 J (exactly)
S A T VA 16V = 1.60210 x 10-"* The quantity 10-23.1 is usually
10-23.c; eleccronvole eV expressed in electronvolts.
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Quantities

10.-Nuclear reactions and ionizing radiations (continued)

10-24.1...10-32.1
It o
NG:.‘ © Quantity Symbo! Definition 1) Remarks
10-24.1| mobility b, p The average drift velocity imparted to
a charged, particle in a medium by an
electric field, divided by the field
strength. -
10-25.1{ ion numl?er density, nt, n- The number of positive or negative n is the general symbol for number
ion density lons in an element of volume, divided | density of particles.
. by that element.
10-26.1| recombination o Coefficient in the law of recombination
coefflicilent dn+ dn- ant -
ar T Ta Tomnm
10-27.1| neutron number density n The number of neutrons in an element | Thendistribution functions [in terms of
: of volume, divided by that velume. speed and energy n. and ng are related
to n by
n= Sn”dvn SnEdE
10-28.1| neutrop speed a’ The magnitude of the neltron velocity.
10-29.1| neutron flux density ® At a given-point in space, the number | See also 10-8.1
of neutrohs incident on a small sphere | The distribution functions|in terms of
in a time interval, divided by the cross | speed and energy ¢, and |pg are re-
sectional area of that sphere and by | lated to ¢ by
the'time interval. p= Sq’ud” = S ¢ dE
p,=n,vandp=ndv)
where (v ) Is the average neutron
speed.
@ is sometimes called neutron flux.
10-30.1) diffusion coefficient, dif- | D, Dy z==-— Dy on/ox ‘ The distribution function n terms of
fusion foefficient for neu- where J. is the x-component of the | speed J,,  is related to J, by
tron ngmber density neutron current density and n is the | y - SJ” 2dp
number density of neutrons. )
10-31.1| diffusign coefficient for Dw’ (D) Jo=— D¢ dp/ox For neutrons of a given spped
neutroh flux density where J; Is the x-component of the | J _=-—Du(v}on,/x
neutron current density and ¢ is the ! =—Dg (v)dp |ox
T T ft demnsity: L y)
bbbl 7 where 0Dy, (1) = Da(
10-32.1| total neutron source S The rate of production of neutrons | The distribution functions in terms of

density

in an element of volume, divided by that

. element.

speed and energy S, and Sg are related

S={S,dv={S,dE

1) Seé footnote on bage 2.
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10.'Nuclear reactions and lonizing radiations (continued)

Units

reciprocal cubic
centimetre

10-24.a...10-32.b
" Name of unit
ltem and in certain International
No. | cases abbreviation symbol Definition Conversion factors Remarks
for this name for unie

10-24.a1 square metre per | m2/(V-s)
volt second

10-25.a] reciprocal m-?
cubic metre

10-25.b|] reciprocal cm=3
cubic ceqretrvetre

10-26.a} cubic mptre m?/s
per secgnd

10-26.b| cubic centimetre | cm?/s
per secgnd

10-27.2| reciprodal cubic m-?
metre

10-27.b| reciprogal cubic | em—?

: centimetre

10-28.2| metre Tr second | m/s

10-28.b| centimefre cm/s
per secgnd

10-29.a reciprOJaI second | s=' - m—2?
reciprodal square
metre

10-29.b| reciprodal second | s—'-ecm-2
reciprolal square
centimetre

10-30.a| square fhetre per | m3/s
second

10-30.b] square gentimetre | cm?(s
per secend

10-31.a| metre m

10-31.b centimT:re cm

10-32.a| reciprocal second | s~ - m™?
reciprocal cubic
metre

10-32.b| reciprocal second | s='- em—?
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Quantities 10. Nuclear reactions and ionizing radiations (continued)
10-33.1...10-41.1
Item
No. Quantity Symbol Definition 1) Remarks
10-33.1| slowing down q The number density of neutrons slow-
density ing down past a given energy value
during a small time interval, divided by
that time interval.
10-34.1( resonance escape p The probability that _a neutron in [ This quantity is dimensionless,
probability a slowing down process without leak-
age will traverse the resonance energy
range without being absorbed.
10-35.1] lethargy u The lethargy of a neutron of energy E | This quantity\is-dimensiorfless.
is defined as
u = In (Eo/E)
where E, is a reference energy.
|10-36.1| average logarithmic & The average value of the increase in-}\This quantity is dimensionless.
energy decrement lethargy in a neutron collision.
10-37.1| mean free path LA The average distance which 4 particle | See remark 10-7.1.
travels between two successive speci-
fied reactions or processes:
10-38.1| slowirlg down area L2, La? In an infinite homogeneous medium, | When the Fermi age theory is applicable
onhe sixth of the“mean square distance | this quantity is equal td the "Fermi
between thelsource of a neutron and | age”, 7.
the point-where the neutron reaches a
given energy.
10-38.2| diffusipn area L In<an_infinite homogeneous medium,
one,sixth of the mean square distance
between the point where a neutron
enters a specified class and the point
where it leaves this class.
[10-38.3| migration area M? The sum of the slowing down area
from fission energy to thermal energy
and the diffusion area for thermal neu-
trons.
10-39.1| slowing down length Lg, L The square root of the slowing down’
area,
10-39.2 dlﬁ'usl[m length L The square root of the diffusion area.
10-39.3| migration length The square root of the migration area.
10-40.1} neutrpn yleld per fission | » The average number of neutrons, both | These quantities are dimegsionless.
prompt and delayed, emitted per neu-
tron fission,
10-40.2| neutron yleld per absorp- | # The average number of fission neutrons | 7/» is equal to the ratio of the macro-
tion produced per neutron absorbed in fuel | scopic cross section for fission to that
material. for absorption, both for neutrons in
the fuel material.
10-41.1] fast fission factor & The ratio of the number of fission | This quantity is dimensionless.
neutrons dueto neutrons of all energies,
to that due to thermal neutrons only.

1) See footnote on page 2.

10
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ol

10. Nuclear reactions and lonizing radiations (continued)

Units
10-33.a...10-39.b
Name of unit
International
I,t\f :1 casa:sdaigb:-::ti:::?on symbol Definition Conversion factors Remarks
for this name for unit ’
10-33.a réciprocal second | s~t- m-?
reciprocal cubic
metre
10-33.b] reciprocal second | s-'- cm-3
reciprocal cubic
centimetre
|
|
|
10-37.a] metre m ’
10-37.b céntlmeg-e cm
10-38.a| metre squared m?
10-38.b| centimetite squared| em?
10-39.a] metre m
10-39.b{ centimetfe cm

1
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Quantitles
10-42.1...10-49,1

10. Nuclear reactions and ionizing radiations (continued)

Item
No.

Quantity

Symbol

Definition 1)

Remarks

10-42.1

thermal utilization factor

The ratio of the number of thermal
neutrons absorbed in fuel material to
the total number of thermal neutrons
absorbed.

This quantity is dimensionless.

10-43.1

non-leakage probability

The probability that a neutron will not
escape from the reactor during the
it dif-

This quantity is dimensioniess.

fuses as a thermal neutron.

10-44.1

10-44.2

10-44.3

multiglication factor

infinite medium
multlTlcatlon factor

effective multiplication
factor

kets

The ratio of the total number of fis-
sion or fission dependent neutrons
produced during a time interval to the
total number of neutrons lost byabsorp-

tion and leakage during the same interval.,

The multiplication factor for an infinite
medium or for an infinite repeating
lattice.

The multiplication factor for a finite
medium.

These quantities are dimensioniess.

For-a-thermal reactor:
koo = ?7€Pf

10-45.1

reactiyity

ket — 1
kot

This quantity is dimensionless.

10-46.1

reactof time constant

The time required for the neutron flux
density in“a' reactor to change by the
factor.elwhen the flux density is rising
or.falling exponentially.

Also called reactor period

10-47.1

activity

The number of nuclear transformations
or transitions occurring in a certain
amount of a radionuclide or in a radio-
active source in a small time interval,
divided by that interval.

Values given for activities afe not always
unambiguous unless the radionuclide or
the radioactive source and| the type of
transformation or transitign are speci-
fied.

10-48.1

energy imparted

Ep

The energy imparted by ionizing radi-
ation to the matter in a volume is the
difference between the sum of the
energies of all the directly ionizing (char-
ged) and indirectly ionizing (uncharged)
particles which have entered the volu-
me and the sum of the energies of all

the rgy

E, =\Ddm
where dm is an element of mass of the
irradiated matter.
Also called integral absorbed dose.

oF
equivalent of any increase in rest mass
that took place in nuclear or elementary
particle reactions within the volume.

10-49.1

absorbed dose

For any lonizing radiation, the energy
imparted to an element of irradiated
matter, divided by the mass of this
element.

1) See footnote on page 2.
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10. Nuclear reactions and ionizing radiations (continued)

O

Units
10-46.2...10-49.b
Name of unit
Item and in certain International
No. | cases abbreviation | SYMbol Definition Conversion factors Remarks
for this name for unit
10-46.2| second s
10-47.a| reciprocdl second | s~
10-47.b{ curie Ci 1Ci& 3.7 x 1005 1 Ct = 3.7 x 10% s~ (exactly)
10-48.a| joule J The special unit, gramme rad, for
the quantity 10-48.1 |s defined
10-48.b| erg erg by 18 .rad = 10-2J =100 erg
10-49.a| joule per J/kg The special unit, rad, for the
kilogramme quantity 10-49.1 is defined by
' 1 rad =10-2 J/kg == 102 erg/g
10-49.b| erg per gramme | erg/g

13
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10. Nuclear reactions and ionizing radiations (end)

transfer coefficient

charged) particles

K
'uK/ez o
where p Is the energy flux density.

Quantitles
10-50.1...10-57.1
';f:.‘ Quantity Symbol - Definition 1) Remarks
10-50.1| absorbed dose rate D Absorbed dose in a small time inter- | D= 4
: val divided by that interval. dt
10-51.1} linear energy transfer L For an ionizing charged particle, the | This quantity is not completely defined
energy locally |mpm—tmwwmmwr in the term
traversing a small distance, divided by | “locally imparted energy’/[are specified;
- that distance. e. g. energy transfers\in ¢ollisions be-
low aspecified maximum may be consi-
dered,
10-52.1| kermp K For indirectly ionizing (uncharged) | The name kerma is derived from Kinetic
particles, sum of the initial kinetic ener- | Energy Released in MAtter.
gies of all charged particles liberated
in an element of matter, divided by the
mass of that element.
10-53.1| kerma rate K Kerma in a certain time interval, divided | K = :—K
by that interval. t
10-54.1| mass |energy Mk, UK/0 For a beam oflindirectly ionizing (un- | The quantity (ux/| g) (1-G), whereG is the

fraction of the energy of the secondary
charged particles that is lpst to Brems-
strahlung, is called mass epergy absorp-
tion coefficient.

See also 10-13.1.

110-55.1 exposure, (ionization expo- | X

sure)

For X- or gamma radiation, the total
electric charge of the ions of one sign,
produced when all the electrons liber-
ated by photons in an element of air
are stopped in air, divided by the mass
of that element.

The ionization arising from the absorp-
tion of Bremsstrahlung
the secondary electrons liberated in the
element is not included.

This - quantity should not be confused
with the quantity radiant exposure,
see 6-25.1.

For any ionizing radiation the total elec-
tric charge of the ions of|one sign pro-
duced in an element of gir divided by
the mass of that element Is called ion
dose,

emitted by

10-56.1 expofure rate, (lonization | X

expofure rate)

lonization exposure in a certain time
interval, divided by that interval.

; 9X
= dt

10-57.1| specific gamma ray r

constant

For a nuclide emitting gamma radiation
r=9oX

A -
where X is the exposure rate which
would exist at a distance a from a point
source of this nuclide having the activity
A, if there were no attenuation of the
gamma radiation along the intervening

path,

For aciivity, see 10-47.1.

1) See footnote on page 2.
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