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Murther-
more, studying the effscts of verious —clumes of humar
tissues, bone =nd zir irncorporated ix the homorereous

pharton on the values of Jerniral Axis Depth Dossz /CADD),

l.z. Literzture Survey, Donimetry

The first attempy of mezsuring isnizirs radiztiorsg
was made by Derm in 1337, uming - Trermocourle for diresct
ernergy devtermirnation, The Gradines (1200) garmies st
DuZerous neasurenernts on 'Ure atscrtatbility of Foen-oen

rays™ using 2 modified versicr ¢f +t2: —enetrzceter Jes—

cribsi Tty Roerntgen himself in 1897

sitr of Ferrye, Von I-ouc Lo 1215 Ffeccvered —on deron
diflrrctior wiiclh nt Tro- pew-it-s srement or thes
wavel snttng of the rediantiox.,

Jary fliTereont ~hvelps ~firets 107 lonizires reiiaticong
were eel 1M y-roy mesmurenentc. | one oare 2zlerimeirics
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fluorescence effects., In the early tines of rediotherapr,

the biologiczl effect cof ionizing radiatione was used %o

neasure rediztions using the erythns skin dose (Selizuis

1916), This method was considersd o be on enperical

nethod as it depends orn zary siologicel wveriables in the

skin as well =g on personal factors, Scwever, it was =

very ugeful methed in clirical practice.

The iInterszction of icrnizirg rali-tion: with mstter

rroduces many chemical effects. Farthervore, =

Thege effects have teen, amd zre being, usci i=

Perhaps *he best movm chemicsl effent -

[ - | 3 - L s 4 [P
$ELCsel TC lonizing riizticre, i thiz skers
- v o~ -~ < -

cnnce zay be ussd to memsure raiiatiorg,

¢c-r be mezgsurecd. The che—=ical 2csi

£
m

2nvs of radiotherapy was the Fzsztille Saroroud

~s blackering of 2 phetogrepiic film-iniipg-<oan

unber of
neinetry

iorn 2
earl

vz made of borius platinum cysnide, The colour of thics
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The guentity of rzdiatior exposure dose in which the

Roentgen was usad, hag been re~defived in 1938 az follows -

"Tre

]

umntity of X~ ani gamma redistiors such that

n 3 eV, furtherncre it lerdz +zo1f 5 1r %2
the aezsurement of elactiromagretic radintiors nezlecting
its use for dose messgurermsn* of rerdicles such =g slectror as

protons and neutrorns., As = rssult of such linit=+is

o =
re, =
. K o~ o3 P - w1 AR oy
new urit of dcoe rediztion vhs astehllighad G- 1556,
™ - PR
The Rcerntgen wis conzidered rg *hg 1= ¢ =zrposure
Zoge wnd 2 ore wadi-tien Ios:, the urit of refistier zherwihes

- - P = ka 3 ~ 2 J
Cze Zr Tre ~..L wgr egta-l: 22,
Snicuttedly the Fifticn wsm e doncig ot paei]] proe-
ress Ln orodlsiogiczl wrivsics. The Foinctivs foateom s g
= 151
. - . - - 1.
~vellability o7 radionatiss Cc Tor telethcrapy ard :
- - - 2 . Fad Y —
nd mony ctner radionuciides fTor clizie=l wuas,
Zuring the sixties, high enerzy -artinle accalerat-rs
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Alternative means of dosizetry ranging from csolori-
meters for the atsclute deterlination of zhgorbed domes
to thermoluninescent rode and dice Ffor z2liniecsl messure—

ments were developed,

Virtually every aspect ol The g0lid stete ag well =1
the cherical changes in the liguid stzte were e¥plored for

dosimeiric purpcges. The beginming of <k

28 major "breakthroughs" bt by the end of the gz decade,

+

&
H3
<

¥y had nos*lv become of limited valuey =m2 the icenizatiom

chzmber remzsinegld the suprene method of clinica?! dogimate-

-

Zve Physiezl —osimetry :

7 - e — & 2 AR Yal
mtentgen; kzd Taoorn formelly Qefivad o afontal ir Lton,
- hl - - e mama I A
Fooleists sel to owork to reslicc e seer pnie, Jhis erto
"Llid the denism ind coreveictics 2P Sfwmicorise iovdtonkion

-izned teiwsen the primary volume o0F ~ir irroiicted ond

tre electric charee collected, These chambhers were deve-
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geparation of 4 cm and was guitable for radiztion up to

100 ¥V, Iater, the s=me workers =zdopted +the chamber 1o
measure up to z30 KV by adiustable electrodez vith =z

geparation ir the range of 4-12 cn.

Mayneord (192¢) construsted = Free siw chamter zesor~

the magnitude of the "Pastille dosze" which =2t tr=t time
wzg widely used in raliotherapy. I=yneord jemorstirated
that the Postille dose vz not conztart “ut de-onfpod on

the quality of the rzdiztion ezplo
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(1945) were 2ble to demonstrate e Ticiomecies whick exia—
tzd in the geomstries of beoth the "FL =md +he 7235 cterd-
ard chenberg which hed 1ed to er-org cf 2-3 pereoort 4w

the rezliz=ztion of +the r
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(atcut 20C V),

Thesc mensuremants ne? Yoorw —nd: noszitis hy llemn'sa
- AR e =T . - oo . - o : - : :
ezrlier dzvelcepoents (1745 5y 1225 o) o9 o eiwrle 2ipeuit

crnirising egzintially twe capnoiforg mm? fhra: gwiteres -

vhict enatled *he ratio of two ienit-tiov currerts te be
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ieg,

lzhorator

in radictherapy departmerts, It w=os
"z2ir wall" thimble chambers. Zermeord (1929)
driczl chamber (lomgth 2.0 ey, dl=neter 1,7 omd

frec—oir iori

the wvater gher<on, Later HEFLECrE 2ni nobertsg
Traci=d = thizble chomber with grapnite wallg &4
walch ther e=librated ag-ins+ = Iree~-ir chxber.
thimble chomber was use=3 for Teterminivg +4=
Trem on Domg point zourss of rrdium Tilderes by
pletinu=, The result m2 7,2 w/hawm oo Ien.
2XTCTLy Thg stTe 25 tRs oaln- Tournd T lamoans
2927 i c wivy mmratol tnvestiostics ing -~
ARENEILL L, Lend and o crv e TTie maml A s e A
BrOSrey ULNETY gave the ov-les e e e

Shrolimimmoel vre 4ol st avpwea 21 *ths
2tenierit tvnes e, Insrmimients o7 - Tilies a
deperonce suek thas they are zuit:zhle to Foowe
Ween .aeg rrim ry oziandard dir otk neTicnal Lateoret
the Fic snEvmament usel routinel - - i nosn
c? rlace here -ms: £ T the Tarmew arondgry
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Dozimet F ol ir 3
er (Farmer, 1955) v ich ir itg comwrerical form has

been used throuzhout the world for 20 rears,

Cliniecal desimetry is the ters given tc radistion

dosimetry applied specifically to the treatment o+ pat-
lents, Such dosimetry involves the simthesis of data
o= -4 - - APy
T ot s s ;
relating Yo redistion beams ari te the arnztomy of the

patiert,

tc & cutic tank »of

1y

Flstorically, the Pitient wes szsumed to Yo gimilar
ter Tt i3 4c¢ ger = h

nediuz btut during recert vears heterogenecous media were
deviced *o golve the orehlen, ¥ezgarenerte in patient
were urgel 2z well as tr: conetrjctin- 37 leterigevenng

zedia similar t¢ the ato=ic nu-ber z “f human tileme,

- } .
Scertoa R N R e L R L AR - -
WLEL L EBN IRY | PSS LRy e Lellrel == e :"_S‘t“-ﬂ"\j__
~ ==} o L ) q - - = —~=4"
ti 0T energy over zll trhe vave lemoihe in o +ro e
Drprtroer wmac raarm gerlda3 - 40 + + - ™
SvBLLEEL ray obear aprlie? T the rz*ient, Tre Reeriger

tiruous backgrourd uson wnich Tay be cuperimposed nore or

less intense bands of homocenec:s ra
+ -~ S - ~ T - 3 1

of the material of the farret. In passing through varicus

filters, these wavelengths are absaorbed ureouallc accoriing

to the vnown laws of zbsorption so that “he reculting

Central Library - Ain Shams University



- 10 -

spectral energy digtribution curve may be very different

in general appearance from the initizl bean.

l.4. Spectral Distribution :

For each voltage applied across =z given Roentgen ray
tube iz a discrete spectral distribution charscteristic of
that voltage. The gpectral distribution due to the voltage
change results in a composite spectrum made up of all the
component spectra correspondirg to all the pogsible values
of the voltage applied. When a conatart voltage is applied
to a tube, the spectral distribution remsins the same and
characterises that particulzr voltzge, The methois most
commonly used In expressing Roentgen ray gquzlity depend on
*he zbsorption of the radistion irx a krmown thiclmess of a

metal filter guch ag copper or zluminiuvam,

1.5, Half Value Thickness (Z.V.7.)

The most guitsble methed Tor expressing raliavion
quality shculd have a sound theoretical, nom-arbitrary
relstionship toc the comrogite spectral distribution, pro-
vided that a reasonable and sizple correlation betweern
qualities of radiation produced by different voltage wave
forms and percits a reasonable correlation with most aqua-
1lity measurements made by whatever method in the past. As

againgt these qualification, the method =must not be tco

coarlicatel Tor gereral use,
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Lowever, the methods of determining the aquality of

Roentgen rays may be grouped as follows :

1) Determinstion of the full absorption curve,
2) Measurements of the hal? value layer and thickness,
3) Deterzination of the effectivs mavelengihr = ave~

rage wavelength,

The half value layer =ethod is considered ‘he sizoplest
¢f all nethodz az it reguires ro auxiliary calculztions.
Given radistion quzlity, the E.V.T. is defined zg the thigk—
ness of copper cr aluminium necessary to reduce “+e inten-
7 to one~half Z<s initial valus, The resnlt - pTpregeed

rrer (cr =zlumirium).,

Ine rrinecizls cemronants o an Leray Iilm sre ths

. , R — fa - - e .
Tilm bege 372 *rs egmulzian, The filxw bzsa for v emulator
- 3 g I I 3 + - - : A

-8 male by isrolving wood or cetion in age-ie zonyiride ir

cellulzse acetate which solidifies to 2 +rars
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