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SUMMARY

Among different so0lld =state nuclear detectors,
thermoluminescence (TL} materials have the capability
of storing energy when exposed to lonizing radistlon.
This energy can be re-emitted in the form of wislble
light. when the materislas are heated to a sultable
temperature. In this work, this phenomena has been
studied theoretically and sxperimentally to fulfill the
following objectives:

1- Teo realize a good understanding of the
thermoluminescence phenomenon specifically and to he
familiar with the latest state of the art.

2- Toe gain acme experiences in preparing a home-made
CaB0y:Dy TL material for the first time in BEgypt and to
study the various physical parameters whlch control its
sensitivity and dosimetric characterlstics.

3- To run & fleld application on thils materlsl az a

rart of a naticnsl environmental radiestion monitoring

program.

In this +thesls, theoretlcsal and experimental

materials are given in five chapters.

Chapter one presents a general introduction about

the following subjects:

~ the natural and man-made sources of background

radiation and their origins,
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an ldea about s0lid atate nuclear detectors in use
such &4 sceintillation detectors, seniconductor

detectors, radiophotoluminescence dosimeters and

thermoluminescence dosimeters,

a discussion about the luminescence phenomena ,
- a review about the commonly used thermoluminescence
phosphors 1n environmental measurementa with speciel
emphasis on Ceblyg TL material with different types of

activators,

-~  the objective of the present work.

Chapter two discusses the physical and the
theoretical consideration of thermoluminescence. In
this chapter the kinetic model which studies the defect
properties &g A tool for determining trzpping parameter

such a3 activatlon energy and frequency factors &are

reviewed.

Chapter three presents & detalled description of
the preparatlon procedure of the home-made CadO4:Dy TL
material. The Iinstyuments used in this study asuch as,
the TL read-out system, the irradiation facilities, the
dose rate meter and the annealing furnace are deploted.
The measuring technlques, the measuring accuracy and

the lowear detection limit are alsc presented.

Chapter four includes the experimental results and
discussions which can be summarized as follows:

- During sample preparation of CaB04:Dy TL materisl,
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the continuous evaporation method produces a more
senstivite phosphor than  that in case of the
interrupted evaporation method.

- The optimum concentration of Dy in CaS0g was found to
be .19 mol %,

- A pre-irradisticon heat treatment at TEA°C for a
period of 2 hours followed by cooling in air was
considered as the optimum comdition.

- The glow curve structures of the home-made CaSO4:Dy
TL phosphor ineclude two main glow peakzs &t 118°C and
194@8°C and the dominant dosimetric stable peak is
considered at 192°C.

- The response to gamma-rays was found +t¢ be linear
aver the range from £.1 mGy up to 3@ Gy followed by a
saturation region. Ho supralinearity was observed.

- The natural Ffading was found to be 11% during the
firat b@ days.

- The over response at low photon energies WAS

caleulated and compensated by using a .3 mm lead

shield.

The TL signal of irradiated msaterial was found to be
reliable for gamma-ray dese estimation over the range
from @.1 mGy up to 3I@& Gy,

- For appliecation in environmental radiation
monitoring. the response below @1 mGy was checked and
the results indicated that the response is linear in

the dose range from 2.91 mGy wp to 6.8 mGy.
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- The results of a field application 15 about 42

locations in Cairoe province indicate an average annual

background dose of 689 + 8.7 % uGy.

Chapter five presentz the main conclusion drawn
from the thecretical and experimental studies glven in

this wark =along with some recommendsd applications.

Finally, the main outcome of this work 1is the
preparation of a home-made CaS0y:Dy TL material for the
first time in Egypt with suitable characteristics which
make 1ts application in personnsl dosimetry, accidental

dosimetry as well a3 environmental dosimetry quite

reasonable.
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INTRODUCTION
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CHAPTER T

INTRODUCTION

1.1 GENERAL

Throughout history man has lived with ionizing
radiation from natural sources and recently from man-~
made scurces. By time, the second part has been
integrated in the steady radiation envircmment. It 1=
impossible for people to aveld exposures to radlation
within their living envircnment which depends mainly on
the type of dwelling they are livina, thelr life style

and the level of medical care they receive.

The average annual dose from natural source was
found to ke about 2.4 millisievert with individual
dogses ryanging from 1 te & mdv per year and one Sv in
some extreme cases (11, Even so, there are well
documenterd arsas  where  pecple are exposed to
exceptionally high levels of terreatrisl radiation. In
the coastal areas of Kerala and Tamll Nadu in India,
Thorium rich Monazite sands result in dose)rates that
can be up to 189¢ +times higher +than the normal
radiation bpackground. Also, in the Barzilian areas of
Guarapari, Meaipe and Focos de Caldas, dose rates can
be as much ag 16@ times the normal level [1].
Therefore, detalled studies of natural radiation and
its local and temporal varlatlon are highly needed

because of the possible Dhiologicesl hazard of such

Central Library - Ain Shams University



