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It is apparent froa tha figuxs that ths protracted irradiation obtains* 

rd h ths l<uiear*liw«4 tounws auoh as Tls>182 has, in osrtain difficult 

altuations, wry oatarlal advantagaa m r  conventionally u»*d mtsrials

and proc«?dura3.

yKTCALCUIATEP OR grSIYID ALI3 DO.UJK t

Ths fore^ing analysis on ths rsla*ion of tharapautie ratio 

to ths statistioal prognosis psraits ana to cocjiars ths aarits, and 

psrhapa tr Bale**, for s givan pat ia.it, '.fca nors api ropriats, of ths 

two oowjon radiorthsrai-sutic approaohaa ta ths oonagMawt of -urabla 

oanosr, thixmgh rrwaalculatad and individualized lioaaw schBBS- 

xespsstivcly. » •  tarmr approach lupl las ths proscription of an 

dpti;«al doss dsrived slthsr fror. aocuwula-.sd ax^risass vr by o.'Jculu-x», 

to b# ielivarnd repaid. *ss of ha individual rsaotioni arguing that aiy

departure ftna optima co^^w ou ths basis of an oaxly obaawed raapcoaa,

«mld U  M M I  io • « » «  • •  «• «*» n M i  « * •"—'» “ a 

barn. llhnly to »>• pMl."**. «>■■« at « " •  “ * ” *  • * * "

hud, th. •un>ivia«ii«rt' •ohool m « i » *  “ » *  th“  — n " " *  —

»bM m d  olo«.U « •  « "» -  « « * — * “ * ,M  rl“ 1 1“ * *

° « •  '* rhK*  ” 4u“ " '

1» of 11 - «1M  • ” * «1’ U «

•d d lU o n l  ahould U »  W v » .  n «  « •  * “ ■■" tta» « » “ “ * •

-- ..n .-  .k. d iff ...—  « * « • «

d.p.rt'. upon *-U>M th. W . '  •"* « "  ***

.tool*.-icllj I * . * — *  or t h .— . Xf th *  « .  * « •  *■ “  * * • "

U  M  0 h W  th. ourhhllity of th. -  «- o b T - d

. « »  -  « » » .  — t—  « “ » ** ”  ^  “ * 

Durability of « - « — » — • “ * ^  “  “

h. . m ld«l. Cor-r-ly. If «h. t~ “ •

D»rS»d sarly raastiona aad a tandsnoy to aasrosa
tv*M  oubss a owing wore

, , Sill *1*0 *• °”**4 ■* laWat oo«, r̂at ivaly l o w  oo-sa, sin

d . - . ,  t,  - a *  —  * ’

a .  p- uouo . of .  " - * 1”  “  *“ h —
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In practloe neith.r of th* tl‘«rnd'.lm poetulataa can be wholly 

oonwot• To get a true ;ictiare of t:ie sit .atIon would entail 

aaeiAirwnent af individual redioMnaltivitla. of lumar and akin (possibly 

adapting t!ia Tnphlc&l asthods dsvlaad) in a aufiioisat maab«r of patients 

to parait a atatiatiral analysis of ths coatpcmnta of varianos in both 

ourvws. It appears that there auat be soas lnaaiagttwnt variation In 

tuaour sensitivity to acoo-aat for t*a optinal <lr»sii. e hlstognaa reported 

by Tod (* 180), 'ay Patarr m (* 1J9), qsoroia (» 8\ and Holan and du 

iault (* 135)* hare mist s a *virti.nl oorrelstl^' . in a© fh*

aa chaa-ea in apparent ra iwity aw attribuvabk to doii'etril

fluctuations, which would mfa * the whole treated ana, akin and 

tuaour, stranltansounly* ?ha«a i* *1°° * * •  ewidenos for the e*leteaaa 

of a third eleraer't, a true Individual oorrelati«m b*tvr-ea the radio* 

sensitivity of tumour and host tisouac (* 69, 70, lOfc),

It wist bs c'«clui.d, therefore, t**t sooe Individ ua.li.atioa 

is peraiaaibla *nd rarbapa daalratle, hut only to the extent of a 

at riot ly United daviaticto from *ha preaalonla ad optloun. In tha 

abaence of definite statistical aatlaatao of tha d***ee of correlation 

between the radJeaenftltlvltlas of * in  and tuaour,^ a a»fs.t to aasuaa 

tha major correlated vnriatiou to ho dos ion trio, oo that tha poivdeedble 

lorifttirm froa tha optla.ua *****  1* littto S*aat~ than tha doalaatrl* 

error* Since Ms .copulated error in total doaa,* is, iu noat oli*aa, 

of tla ordar of 1<* one at n m u  allaw no .or. than ♦ 15*

individual adjiartaent* W a  aaaaa that dsn a oour- of tr.at.aat la 

ion# erwiwh to p»/*t evaluation of tha ration  l ^ a l t ,  bafora 

conpl.tion, aar over 4 wekr, it 1. Pemta^la to «duo. or t e a m  

the ■ re so H  ad do.., ^  cording to whathar tha region ia aora or laaa 

aav« re than th. .vena,*, by •  f«*t«r not aaaradi^ 15*.

This occlusion 1* supported by Friednan»a ( •  64) ollnloal 

sxperliaent on '.in^le portal, anssiva doaa.*' irradiation af oertaln 

oropharyngeal tuaaura. Proa thia it a }aara that one 1 * t  proaarika
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an taptioal' skin doM of 6000 rad throw-h a 10 am portal dsliaared In 

•qual daily fraction® aver a period of 4 we^k*. Baring th* final

week of tswataent tha avara^a patient (that la at laa*t half of all

aaaaa) will show a moderate de*qvaoa*iv* reaction, which, It is

known froa experleitoa, will r^artually rer.ch an exudative *tiw5B and then

heal uneventfully. In e~r» one** it wnl be distinctly woraa than

average, and treatment may be ourtailed ooiaeebat but nest to lea* than

5000 rad| in others the reaction will be lea* aevere and eat.wnt oan

ba oontinued to ^000 rad. Sirj*, in ths latter inetanoe, th* tiaa-

faotwr hao been extended to 5 we«ke or aere, a further increaee in

doea*«e beonaee poaeible, a:*i doe* a up to 8000 rad have been tolerated

by « few eelented individual*. "ba oure rate has be*n air own to b*

eubatantially ^rs&tsr whan theee vary hifjh «Klu doaee oan b* given.

C ^CL 'J'3I0WS.

/he fores-oin̂  arguaente ’•ere *ore-or-l*ae ri.?orr*.aV baued 

upon etatu* leal oon* Ida rati one, and time «ive a fair eetiKBts of ths 

doee of radiation which ie optiaal in the aenee that it permits ths 

K*wstsst probability of uaooaulicated oure that ocu. be obtuina* within 

tha liaitat.ions aet by ths exteat and inherent radio.-«i»*}tivity of 

the ttaaour. Has of the tern 'opiiaal' in thia r» -axd iat however, 

ove*wel-*plifioatiun. Inplioit in this approaoh is th* aewmption thao, 

while unoomplioated cun ie deairabla, all xailurws, be they early or 

late raounwnoea with or without Mgtwdoee effectb, necroeie or other 

oo^Hoatione, are equally undeairaole. «roa t *  viewpoint of ths 

patient's eell-bein*, it ia obvioualy incorrect to «iva equal weight

to theee various eequelae*

trying r» ex' rene example, ronaidar a lower*** ******  oanesr,

ehioh, it is known, will not induos any diaoonfbrt or ooapUcsd isns ovwr

a period of ranj  year*, in *» ***rljr wboM “<wml

of life is ehortsr than the natural histoay of ths tuaowr. M a r  theae

eircuaetanoae, l«w-doea^ irradiaUea, riving tenporary reaieeion.
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i* obriouuly prafemble to th» ear, re muotlona with th* oonooaitant 

risk of hl*h-do*a* *ff*ot i, unavoidably eeaoolated with optical ouretlwe 

do***, In other aozda, aoa* inuividualiaetion, provided it ia baaed 

upon accurate knoalw , t of the probabilities operating in aaeh eituatioa, 

ie not without writ in oany, if not all ana**.

If all the *eaoci**.*d bioaetrioal exi^enoiee am* to he taken into 

amount, the probability ourt* fox' the tuaour lethal efteet wouU haw* 

to be rei laeed by a auoh note ooaplax atatietioal function, in whioh 

the probable duration, aa wall ae the freqmnoy, of tuaour re#reaeion 

in relation to doaa<̂ * \e e*igh*d againet the tftad* or *.xp**t*d /asarth- 

rate of tt» rwourrent tuaour, and alao agalnat th* *xp«etatl<« of life 

of the patient ee det*r»ii»d by auoh faetore aa a^e, interourrent dieeaee 

or Other ooaplioationa. n>e ’tolerajioa liait • or 'nooroele riek» 

function* wmld b*o ae ewen ooia ooaplex ni would nea*auarily o-wpriee 

j- uapondembI* yurt *j lee euoh a* th* pqyehologloal, aoonoai*, 

oooujwtloml and aoolal iaplioatione of a radic-«n«orotia laaion| ita 

*ii tint ion, extent end **w*rity, th* aubjeet *e threanold for pain nr 

oOar iiaoonfort | th* *uit*bility and affloaey af *n*l«**l* or tahabl- 

litativ* aalieatioat end the anavoaiieal extent ef tha leeion ie relation 

to poaaibl* r*i*aratiwa wurvary or *th*r tra—duia* d**i*n*d for 

aynptoaatio r*li*f,

^»* Mtlaatioal proedure required to ooî ’ut* th* • quantva of 

•atiafaotien* aaeodatad with a *l**n treat oant in relation t* th* 

fnsa*>ln* atatiet ioal aad pareoal oooaUexntleua, i* eaneedingly 

complex and beyond the eoope of thie theeia, It 1* probably a*t, to 

•one extent, by «uoh aodem atatietieeJ approaches a* tb* 't aory ef

___-i (* }]) the karoblea b'lci •■a*wtlally on* of a c nap lax strategy

with inooavlet* inforaation, Jo*h rebleae art a*l>-euited t* th* cap*, 

oity of the larwer digital ooaputere.
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It  now m h  that a  n*w and tvd io al rrtvano* in  t h j rad iatio n  

therapy  o f  huaan ouuoar aig^t  beeoa poe>tible. W ith  th* introduction  

o f  thw rad , physical dosiaetxy  haa b t o o w  sufi'ioiar .tly  aonurat* and 

ooneiet*sit f o r  t ru *  intern atio nal o o ap arlao a* , p a re d ‘ tirv; tha 

exohana* o f  d a t a  and ex p er ia n o n , to  b *  Tad* with oo n fid *no*«  J*oondly» 

t h *  d *w *lo p a*n t  and w id* aco^ptano* o f  r^fiawrlt«\^ >pn*ra ora fo r  

t h » r a p *u t i*  u a * , haa elim inated  a l l  ,iur*ly phy*ioAl facto r* M a l t i n g  

t ; «  a b il it y  o f  thr p x o e c r ib in *  r-diotherapiut to d e i i w r  a  d * " i r * d  

d o a*  to a t uaou’ in  alaowt any situ ation#  F in a lly , the bio ao trlcal 

method* dw v*lop*d  in  t h i *  t h *e i*  pw tui’ one va * * * • • •  and control th* 

* f l '* e t *  o f  a  v ar iety  w f  b io lo g ica l  A o e a ,»  f a * *o r *t and poirt th* W]r 

to t»a p o s s ib il it y  o f  ooaputinff o p t iia l  d o ** *  and other co n ditio n * o f  

trer.twant*

It le fblt tu t th* next logical *t*p should b* an international 

oonferwr.o*, or .inilar cono.: ^  effort, to bring to**th*r th* oo*bin*d 

resources if iadi*th«apists and bioa*tri*ian*. It* aain ob>*t would 

b* to m  t)m lat«at advanocs in ocapwt >r teohnnlogy, ia order -o 

calculate optimal doaaw* parwawter* for all huaan 'umoura. Uian th* 

YKt dace* of quantitatiw* information on tha *at«*al history and 

TW.’ ona* to treatment of all cano*r patiente ha* baan extracted fra* 

hoarital racorf* thi-u*hout tha -orld and *ubj*ctad tc th* appropriate 

*tati.tioal operation*, it will no doubt bairns ro«dbl* to d*wi*a 

indiwiduali**d awi w*li-baInroad pr**crlptioa* for clini*al canoar 

thaiapy, It -ay not be too opt4ai.*ic to «  w*t that thia apprca*h 

wiuld lead to substantially lnj.r wed our* rat*.*

at*v or chai^ xb vii.

U.1»«  t» .
pr«t too* oni.Dt.ri. tn* ° ' t l «  i tu»»ur tr

trwht^i with *ny r« uireu ■» f « *w r »  t»ro» tfce
computed. The %h.  r *l»tlT* of tha
pronnoal* i» , TrA4 i *mmA do*a«* *on*«ee •owT'ay«4.
prwooloule’ted and f><ollltatln* the ’vadtloal us* o*
CllBloal do*n*e noao«rei»«, ^r< oon,t m *t *d . it 1*

optlM l dooM* S r ' i W ' 4  olltiloal

oure-r*ie».
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Mu oh of th* terminology applied la tala vwrlc la naed 

In « saoro limited aad n n at  a an* * th*a *n th* aaaal ellalaal 

context. Tha naalyala nlao aatwlla th* juxtnnoaltloa of 

t*0nni0f<l t a n a  from aararal dlaalplinai - biology, physics 

n '1  mntnamntloa - in whloh tn* axae worda h*we dlatlnet 

n.«*alng*. for tn pa a renaoaa, tn* following list of t a n a ,

re- leflned In thatraatrlated aanaa of tala tneala, la aoranded:
\

BIOLOOIOaL DOStOK: I f ,  with « glwaa *at of t*ohnle*»l fietora, a 

poyalonl do*a of '0* rada gl*ea tha aa*a blologle*l ani 

raault • •  'I *  r«da would indar it iid w d  rendition* (a 

a Inula oipoaara of hl*h-energy radiation to a 10 an 

f ie ld ) , t h # ''* *  la tha blolocla 1 doaa oorreapoadiM 

to *0* rnda uadar th* eonHtloaa of tra»t*«at,

BIOMKTKT; Application of m ath«*tlo«l or at tletlcal ■ etftoda 

to <,unntltatlwe biological data. 

uo«FfIClJflff OF T J U m o M : T».*at«ndar4 dawlatloa <qw) a xn ra a .*  

HS •  parceatnf e of tb* M a n ; *ult*d for aomi*ri«g aoa- 

uom ^l dlatrlbutloae *roaad aanaa or aedlnaa of waryla*

nbaoluta magnitude. 

cun I ;  HaxaaBMt regreaatoa <qw>, or eppnr«a% dla*t>peer*ao* of * 

growtn for a apaalflad parlod, aaaarally 5 yenra.

__ , ■■ t r*t i>. Tnnt viuaatlty of rndlatloa ’•'hlch will
mntAfnri or L«THai> QDajj. M

raault la aura of a apaalflad proportion of e«*aaa, 

uauallf 5<* (LI>-50) or 95# (LD-95).

Oirru^luB: M a  fIKL D-al^I-

» J1; f n . « > u Bt . f  ! « • > » -  «  07 l0 ,1 ’ l M

P*r «»1* *» “ *

pl„o. of U t X «  IP ■  U  » < ■ l « l .

r r | |  ------ - M i  • * « « -

. . . l t l T l t T  1MT). T » . ■ .«* •* !*  or r .d t .M o .  * » ' •►  « m  

prodtto. .  pprppptl*lp r .d d » l . «  of « ■  t r . f d  * « • .  

.1 .1 0 1 .  2 « " • • • • .  *» "  * ‘ T “  

of .-PPP ( • « *  ’ f * "  < •« * * * ’ ■



DQ.-3I. INT QRvL: The totnl amount of energy absorbed in the

irr d la ted orgnBlsa; tne sun of the absorbed doses la 

enen unit «>«■ tor volume) of the orgaalsa; expressed 

in ergs or in uras-ridi (■ 100 ergs) or la »e*agra*rads 

(1 M .ff.r - 10 Joules).

flX;l. 0; TIM i.: That pnrtloulrr level of doa*ge at which ths

prognosis (')▼), or probability of uaeonplle tad oure,

Is st n iRXlm B.

JO31. TQ'-fH >MCf ! A quant^l measure of r .dloaeraltWlty tqv). The 

mexlnua qu'\ntlty of radiation o#rw!i <1bc  hw llag  without 

permanent structural d « n* f  or loss of fttBotloa.

DO HAT I or IN? MJITT: Oosa par unit time: rada psr "<lnutn.

IL BCTHOH-TOLtI Ths l«flre->ss lh w»ar*y or the worlr dons on an

eleetroB (or <>tn*r unit omraa) when passing threu*h a 

pot«ntl'>l dlfHrsnce of 1 volt. »isr«lss of partialm  or 

rf pt tons nr a aipraasad In unlta one thouaand (KaT) or 

oao raililoa «a¥) tines *ra ter. k ront«aa r*y generated 

et a partlauur kllowolt^ga (XT) necessarily oarrina a 

numerically saillar t*u*»nttas of «m«racy U a T ) .

■ n n u a u : 8aa DOJI.

H - .D  o , na.O- M Z.1: T h .  . U .  . f  th . l w .4 1 . t -  r * j l «  l— r l b *  

aa the area of *b  amtraaaa portal or as tha total 

lrrn<1 lated Toluna. Far blomatriaal purpoaaa, It  la baat 

«Kprea*ad a . taa d l a * « r  (L) of a amnatrioal ▼ola.a, or 

as tha t d U .a tsg  of a aibe haTtBie tha N M  rat**

of *olu .a  to bounding surfaca. Th . affaat af flald- aUa 

on radioaenaltlTltjr la ahowa to be gorarned by a nower 

law Of the tyPfc D - kL-’ . whare ’ Q* U  tarmad th .

diffusion «

fRACTlOW 'TIOM: 3aa TIUX-t \CT0R.
_  _  .« _  . «  > m i n a  tlasua dosa to iln ls M  

HtTB"''* — " * »  E iSSM l Tl" '  r ,t l °

tunour t o ...  !■ th. • » * •  of - W T . .1  » • -  t » » * U » l « « .

It I .  .  r-H-roo.l f » . t l «  «f  th. toWh-to..

at the tumour.
w n.  _ . „ B8 eieetromaffnatla or oorruseul*

IOMIZaTIOW: IonIs In* radiation m



radiation oapeble of produelac loss directly or Indirectly 

in Its p«t h sags through Batter. Ths nunbsr of Ion Is lag 

events la eooh nloroa of path Is toraed Ion-density

(io n s /^  ), or linear on^gy  transfer (LIT la KoT/^),
/ t

eaoh loa ao^ulrlag energy to the value of 0 .03  KeT.

lap-IK ICT FORMULA; A fuaotion r el at lag the biological dose *K' (qv) 

with ths physlenl doso *D* (qw), ths RBI • )♦ (qw), ths 

over-nll tins *T* (qv)# ths fteld-sl*e 'L* (ow), aad tho 

rsoowery aad diffusion piraaaters ’ a* nad 'q ' respectively, 

exprencod aa 0 •  I .T * .L  q' J .

L P U B  M E m  liAl»aF«I IQKIi \TI0B.

yiaiAji} a  statistical weisuro of nvsrags teadsaey or position; that 

value of the wariats (<jt) oa eaoh side of whioh lie  equal 

numbers of obeorwatloas. a  aedlaa doso Is tits ID-50.

MkflROoia: A sotsre renotlon ( » )  to lonlslag radiation chMreot«rlse4 

by permanent deetruotloa of tissue or a non-healing iefeet.

MQHlivL Qlaisn.JTIOM or MOHM L CTIRtK: Tha distribution of ae«swrsa«B% 

reeultin* froa ohaaoe variation of a quantitative aagnitndn,
/V .. “ —

best desorlbed by the Qeusslsn foraula y •  K 3 '

• bslar the atnadard d ilu t io n  (<!▼)• With radiosansltlvlty 

dnta the logarlthas of doaos «rs a « « r s l iy  aoraally 

distributed.

a quaatlty whose valus speelfloa a population; a 

statistical or octlaated ooa*t«at. 

kROB IT; A sonler transforan.loa; aa abseiasa oorrsspoadmg to a

probability la a aora*l dlstrlbutloa with ualt varlaaoo. . 

has the effect of giving a llaoar regression of probablll 

against doso. or la this eoatsct, against log-dose. 

t riOONQJla: The pro »bllity of uaooapllo'ited ours (qv ) if tar

Irradiation of a tuaour under given ooadltlows, as assost 

by stntlstlonl doso-effoat fuastloas. 

i HOTHACTIQM: aos T IM *  FACTOR.

^UiLlff: A desorlptloa of ths aaturs,' prtisularly the energy, nf 

beaa of ionising radiation, oo-recpoadln* ta ths aase ol 

photons, to tho 'jve»a  waTe-leagth, q u aat«  energy,



•Bolting vo lt***, or the layar la a H i « a

rtbaorbln* nedlun. Tha • LKT' (qv) usd 'RBI* (qv) ira 

functions of tha quality in thia aanaa.

RAP: Unit of nbaorbad dooa; 100 «r«a par «r«».

HAOlOHIdlotAMT; Daaerlptlve of* a tunour which o-»n ba ourad (qr) only 

oy a Jo* a of radiation laoacdlnx tha llalta of n o n n l  

tlnaue t o l w u o a  (qa).

K vQ10 > •K.S1TIY1: Daaarlptlae of a tuaour which raaponda randlly to, 

or oun bo our ad by, a doaa of radiation wall bolowr tha • 

llalta of nor»*»l tlasue tolarm oa .

iUDIO iatalTIVXTf: A na«aure of tha lnt«nalty of a blolo*la«l

reaction K v )  to a *twan 4o»a of radiation i«r«da4 rasoonaa 

method). Alternatively, daaerlba.1 by the e n t i t y  of 

rndlatlon requlrwd to produce a raaotlon of apeelflai 

lnttinaity (quintal raanonaa aathod).

Ht^CTlOH: The aarlaa of bloloulcal ohiuaaa occurring In tlaana aa a 

raault of exposure to « su floieot doaa of Uml+KmSmtUm.

KaflPVsKT: '*oa TIMA-FACTOR.

m a a M t t i  A to cure <qv). Rea*pasranee of a arowth

following apparently complete ra-rreaalon U * ) .

K g a ^ - i ( . . . o f  W M o W U l Th« rotation U r )  In an Irradiated 

t«aonr laadlna to * proareaalra reduetlm la alia and 

eventual dta«ppa*ir* nea. 

a i m t L .i M  (af tI-.TICM.i l  *  r w . t l M  o « .

( w) to one ot aora lnuav««dent wertaWa .

nai. ,1V. n iOLOQlC X  « W * e *  ( « S l U  » •  PJtl°  th*

it>aorbed doaa of h l«h - e n «r  photona **4 the doaa of the

radiation In ^naatloB re-yulred to produaa tha M M

bl lontanl effoot In both mat^ncea. Taken aa 1 .0 0  for

radius -r-«ya, the HB1 la aorraap «dln«ly  «rantar for

rMdlatlono of arantar lon-denalty or '! .«? •.

aoNT.jaM or T«_i "Tha r t n w a  . h , H  ba tha quantity of X- or

radiation nueh th«»t tha «a*ooiated aorpuaeular <*laalon 

per 0.001291 m  of «lr produean, In * ir , !*■  aarryln* 

one wleotroat -tl« unit of uantlty of elaatrialty of 

either al«n" ( I .n .R .w . ). 

ml . <* ;ina^ ■



^T JIi)\RP DJtVI TIOM (or j s m h . * » •  root.-K*fln-8 iu<ir« of d n lo t io ii  

»bout the ae»B (or aedien). e ual to th® «quar.-roo% of 

the variance Iqw). The ■tnndurd error of an estiwat.

• is the stnd^rd  deviation of the hypoth.tiesl norml

population of which the estl.fte ie * sa.ple.

TH^H^JtOTIC HmTIO: A ratio of tissue toleranoe (qv) to tu*onr 

lethal (q*) doeoe. A eerie* of therapy* io ratio* 

depend in* upon acceptable risk* of necrosis (q*) and 

recurrenoe (qr) may he d..fin*d. The ratio of aedian 

values is , in this oontcxt, ter«ed 0  •

TiMk r.croq; Faotor by wnich tfte phyeioal dos*. if  delivered at 

a low inteneity (protraction) or if  interrupted 

(fraotionstioa) o ,*r  a long period, needs to be 

increased in order to produee the s*.e  reaction aa a 

eingle short exposure. This effect is shown to follow

a power law of tne type D * * . * * ,  * •  '* *  l» 

over-all tine and ’n ’ the reopv«7  expon-t^.

unp.^nT-nirT r c TOH- A .easure of dispersion. Tarieti-  or orror 

of obserratlons or e.tia«teo derived fro . a lo«-nor-al 

population. Algebraically, it i* th. antilo . of th . 

.tandard d e latio n  (QW) of lo«-do... de.ign.ted in 

thia context. The**2 is the *5* uncertainty f-ctor-.

VaRIaMC*: A » — ure of d lsP *r .io .; a v r a g . of th . .q u a r *

dev lation« of observations fro . their . .a n  or ^ d i a n .

« * I  TJC: A statistical Tariabl* or quantity w ho ., -agnitud. ca .

ba selected or oont~ ll*d . a . opnos.d to a para.et.r 

C ▼) w ho .. ..r a lt u d , 1- constant and i .t « r .in .d  by th .

nature Of the population etudiW .



3TJIi>J>P a»>VI TIUM (or U B S ) :  Th* ro3t-awn-i tt*re of ds^latioaa 

j'oout th** ae«a (or aedleB), •  ual to the eq«iro-roo% of 

the v<krl«Be« \ jw ) . Tho sv*ad»rd error of sa sstUaata 

Is tho at^adnrd darl -tloB of tho hypothetical aormal 

po pul it loa of which tho astl**ts Is •  saatila.

p » iB ;e a m c  Ra t i o : A ratio of tl?«ae toleraaae (qw) to tanoar 

leth-1 (qw' do toe. a ear loo of thor**ro« lo ratios 

depend In* upon *>coopteble risks of nee re* Is (<t) aad 

recur*>e&ee ( jT I aey be d>if Lae4. The ratio of aodlaa 

wiloos Is, la this aoatex*, termed £ .

f m »  FaCTPU; Factor by which the physlo^l doss, if  dallwered *% 

s low lntoaslty (protrsotloa) or If  lnterraptad 

I fraction*tloa) o»«r a Ion* period, aoeds to bs 

inert*'sod In order to prodaee tho s*»ae rorahlom as a 

single short exposure. This off os t Is show* to follow 

s power law of the type D •  * .t * ,  where *T* la tho 

owar-all tlae -aa • » ’ the rooow^r eapoa^t.

ICSBT^UITT y^OfOHi d aeaaure of dlaperaloa, w^ristloa or error 

of obsorritloms or eatla«taa dorlwed fro* s lo«-aor*al

^pu l^tlon . Algebraically, It la the »ntilac of tho 

standnrd de latio n  ( ^ )  of lo«-dosa. dsai<M*tod *U» ia 

this o o b text• TB<*V la the mH  aaeertsiaty faator*.

IsAlsMQt’- k aeraure of dlaperaloa; awar -«o of tha squared

dowlatloas of obearTAtloas fro- tholr s e u  or aodlaa.

Ta; a atat latleal wnrlabl* or ^uaatlty rtoaa aa«altuda aaft 

bo ssleeted or oontroi.lad, aa op^oaad to a poruaeter 

( w) who so anralt id Is oonst^at aad lotamiaad by tha

n*ture of the porml*tlou e tad lad.
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