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Tdio thesls is divided into Two aXvs 2
Tart I g Aevohial for — oha deteralioablion of the char-

- 3
soberistics of radlablon ocutruts Iror the X-ray machine

{(TGR.T. 250 KV) for diflecrent radlablon gualities.

The qualibies used are of H.V.L. 2.4 up to 5.C Al
and 0.66 to 1,94 mmCu. These H.V.L. were obtained by
keeping the X.V,P. applied consbant for different added
?ilbrations (using bhe Siemens H.V.L. apnarabus).

Phantom used was wade of bees-wax which represents body

Clszueg.

In this part of the thesis bthe following itewms wers
studied :

1 - The elrect of tube current (i MA) on dose
rabe (in T /min}. It was found that thc dose rabe does
not inerease lineurly with tube current, while the rabio
of dose rabe oubmubs ab two diffewrent tube cuwrrents is

constanb.

- R

An exvonenilal decreanse of dosc rabe with the

ivarense of radiabion gquality was observed. It d1s sug-
sestbed bhab this exponential decrease is gilven by the

imnirical foraula
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vhnere K is a constant that devends uron X.V.F. applied.
it was found to be L , % and e fox 80 , 100 and 120

LoV P.

2 - The effect of field size on dose rate out pub :
It was found that for all radiation gqualities used, dose
rabes rise rapidly at first as the Lield silze increases
uo to about 192 cma. This increase conbinues at much

slowsr rate for larger £ield sizes-

The BE.V.L, of the inherent f£iltration of each K.V.FP.

apnlied was deduced,

The main ain oy the measureuents 1ls to sbtudy the
shielding propervies of a variety of houogenised hydrated
wortland cemeny counressed alb various loads and one tyne

of nsturally occurring Hgyotion areg navsly Haemabilte.

The scheme of experizenbal mesasurenents nerformed
includeyi~-

liesgurements of percentage dose rale Utransmission
at different posibions to idendify the heterogenity

nresent in each of the samples used.
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Saleulatiows ol abtenuacion cuivel [ Lovus i s

felabions babween ©/me min ab L oo aic absovber thick-
nass (wn Jlaeatise and lead). ¥Frow the curves, a table

of lead - Haenavice eyulvalelbs over a selected ranie of

radiation qualities was prevared.

From bthe transmittion curves it was possible to
deduce the equivalent half thickness (i.e. the thickness
shieh meduces incident intensities Go half thelir values,
Trom these values, the wmCu and mmAl equivalent to 1 wum
Haemabibe was deduced. This proved bthat Haewmabite is a

betlber shielding material than AL bub it is worse than ou.

ihicknesses required to reduce sronsmitted intensiby

50 1% and 10% of incident intensity, were deduced.

The H.V.L. equlvalent was used bo calculate the
linear absorption coefficient (p ) of bthe maverisl of

gsarnple used.

Tron bhe crleulabed values of soecimen denslty

i P : 3 - -y pred 1 c - 3 ot
{p =3 ) where m 1o bhe =ass of the sample 1n gu and

=
v ibts volume in cwr 5 bthe wrso absorobion coefficlent

( ~He Y of the sample was caleulabed. For portland
e

cement p/p volues are lower thean thab of Haematite.
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U LGl LOWS Gl sy Lol cocent ol voier o/l de sl

ture is not recomended as A shilelding maserial, thyough
ik may »c ol good builalng characteristics.

The relabions bebween u/p =u equivalent k.e.v.

ere plotied.

The Hacnablibe ore was analysed spectrographically
{(for qualitabive analysis) end by chemical methods (for
quantitabtive essiuwations),., Fortland cement daba were
obtained from chemical analysis and speculabtion was
sugzested by professor R.S. Mikhail. This inforumation
was used to calculabe bthe effective abomic number ( 7))
0of each sample. 1t is resonable to su.,zest thab hydrabed
Portland cement is a satisfactory mabterial as an analogue
of Al whose effective abomic number is equal Uo bthabt of

the sample.

Ain empirical relation is suggesbed relating tie n/p
of the investigebed sample snd the usually accepbted
shielding materisls - (such as lead) - ot a selecte

2..94%

codiabion gqualiby, and the coriesponding Z values.

w/p oi amy material av Ehin guality el be debermined

P~

if dite n, value 18 knowr
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gy TR TS TGN S B SUPE RN NS OR CU B Y SN L carimor or Ghe

sporSion measlirenenis ol o deray Dean torougs the
Corbland cement srinles were made beobveen values obbalned
woing £ilm dosinetry and ionisation cnamper method for
Lifferont radiatior qualities (2.4, 3.0, 5.0 mmal and

0.9, 1.94 mnCu).

Leasurenents lead to lower absorptilon coefficient
values using the £ilm dosimetry technique. This 1is
atbribubed to the inherent error encounbered in film

dosimetry.

Mean values of H.V.L. deduced using the rhobogra-~
phic method were compared with those obbained using the
ionigation mebthod. The values were found Go differ

slightly bub no constant conversion factor can bhe sug-
st

[

ed specially Tor soft radiabion.

sl
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CHAPTER I

Introduction.
Determination of H,V.L. for X-ray bean,.

Aim of resecarch.
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~seobion £rom hazards ol tonilzing radiation:

e —r e i e o o A Rt B A T T4 R A e et Bt e e A G LB G e it ek e S A 4 e e da e [

Ths bisbory of bdiolesical damage by lonizing radia-
gion is alwosbt as old as the histoxy of X—rays(l). The
First case was reporved in July, 1896, within a few months
of their discovery by Roenbtgen, and two yeurs before
nodium has been separated in a pure sbate by the Curies,.
Attempbs were soon made bo set up safety rules for the
aewly — discovered radiabions. The first of these attempts
was by Rollins, who suggesbed that Vit o photographic
plate is not foggped in seven minubes, the radiation is
1ot of harmful inbensity™. MThis proposal (which inci-
dentally hints ab the difficulbles of mensuring the in-
Gensiby of X-radiation at that time) 1s now thought to
he insufficiently stringent by a factor oi about one

hundred.

The greatly increased hagard during the 10141918
war 1ad Rusg co pruoose an orgenized system of protection.
Unf sotunately, ver litlle was done Go pul Dis suggestlons
inbo practice, =nd as a result a large number ol cases of
aplastic anaemila were reported in the ysars lmmediately

vollowing the armisbice.
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w5 iPoomed inm 1921, wilsh the purpose oo sabablishing
socuabe sbandards o probection for 21l oersons exrposed

5o Podisbion hazards. If oublished dbs Lirst recouwnenda—

sioms in July of the same year. An American Coumittee
ormed by the American Rontgen Ray Bocleby in 1920 »ub-
lished a some whabt similar serv of racowendabions in 1922.

Fprom then on the apathy towards the problews of nrobec-

slon disappeared.

The First Internabtional Radiological Congress was
held in London in 1925, and sebt wp two cowmidssions bo
renort on units and protection. As a resull of their
recommendabions, bthe second congress (Htockholm, 1928)
adopbed the Tfirst inbernatlonally recognized unit of
dnsage - the roenbgoen. Lo Tnternacional Comaission on
Rudiological protection (I.C.H.P.) was orjenized in 1928
5o deal with bhe »rablens of X-lay pro cbecblion, and early
i 1929 an Advisory coundbbee on F-ray radium provection
g8 organized wibivis the Unlted Stabes, 1r the renaining
sleven years bofora the oubbpesk oL tha second world War

= mass of evidence resoarding: nermissible erposures Was

aecounulated.  Subscgquent exmerlence ol Ul- and ganma
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Forbunately, Ghe aagnivude ol Ghe vesl has itself

+

aroduced the climabe of ooininn necessary Lo the effi-
cient ooerabion ol vprobscbive measures aad led Lo the
cuerzence of a new hoofession, that of Mealth physicist®
(e term which aspears to have origlnatsd in Los Alamos
in 1942). Accoxding bo Parker : "Heallth phvsics” is a
horder line subject. In general it is concerned with

the nhysicse and diovhysics involved in bthe interaction
a7 padiation wibth the humsn bedy, with special euwphasls

1 Il

on tile probection ol radiation workers ajainst the poben:-

[

tial hazards of thelr occunauioi.

The Advisory Cornitcbee was aniged in 1946 as

e Nabional Cowiiscee on Radlation »robectlon and measure -

nents (1.C.R.P.). On Januswy, 8, 1957, the Kabional

Commibtee on Radiacion probection and weasurements has

B i

prevared a seb of suldes. Furbhermore Ghe International

o medission on 2adiclosical nrobtection has made minor

cheanges in uhelr recomuendabions.

In general all of thooo Cowalblees wre concerned

with the dengers frow which the worker wibn radiation has
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