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ABSTRACT:

The basic mechanism of Trap depth has been
explained and the role of crystal imperfections in
observing such an emission has been put forth. The
one trapping - one recombination centre model has
been discussed along with accompanied first order
and second order Kinetics. The basic mechanism of
TL (Thermo luminescence) has been discussed
Finally, the results of trap depth of undoped KCl and
Sr2+ doped KCl are presented and critically
examined.
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LINTRODUCTION:

The electronic and motional degrees-of-freedom
of ions trapped with electromagnetic fields are
extremely well decoupled from their environme
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Fig. 1: Two dimensional representation of a KCl crystal
showing the F - centre

Vi - CENTRE:
To maintain electro negativity of the crystal, for
each electron, which is trapped at an electron trap, a hole
is formed. One such hole t centre is Vi Centre and is

ciigstalline semiconductor or

ons reside in the valence
d that the electrons can
band, separated from the

However, whenéver structural defects occur in a crystal,
or if there are impurities within the lattice, there is a
possibility for electrons to possess energies which are
bidden in the perfect crystal. When a suitable

Stance is irradiated, electrons are raised from valence
pand to the conduction band. On return to valence band,
some electrons are trapped at some defect locations or
trap centres (T), where they can stay for a long time,
holes are
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Fig. 2: Two dimensional representation of a KCl crystal
showing the V- centre.

recombination centres (R).The trapped electrons
are released from their respective trap centres, when the
system is heated[2]. Such released electrons may quickly
recombine with an oppositely charged recombination
(R) centre, resulting in appearance of a TL glow curve.
Let m and n represent the density of holes and electrons
in the recombination and trap centres at R and T
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respectively. The recombination is the process by which
‘m’ decreases. Thus the TL intensity, is given by

I :—E:m ncAm (1.1)

where nc is the density of electrons in the conduction

band and
intensity

An the recombination probability. TL

A mnse-E/KT
A, (N-n)+A m
Randall and Wilkins [3, 4] assumed that there is a

stronger tendency for electrons to recombine than to get
retrapped, i.e.

A,m>>A (N-n)

Therefore,
I(t)=se E/kT.n

and is proportional to first power of m’
obviously time dependant.

SECOND ORDER KINETICS:
Garlic and Gibson [5], howeye
case where retrapping dominates

A(N—n >

n

onsidered the

COLOUR CENTRES A

The exposure ofJalkali halides to ionising
radiation produces man¥ types of colour centres. The
inherent characteristics of such a colouration is that
excess electron centres and excess hole centres remain
equal. The amount of colouration in an alkali halide to
say X-ray exposure is however remains a characteristic
of particular alkali halide, purity of sample and its
temperature during exposure. The colour centres formed
by irradiation can further be transformed into centres of
other type by appropriate treatments. Important
information about colour centres can be obtained by

measuring the changes that occur, when a coloured
crystal is gradually heated from some low temperature
to a higher temperature. As the temperature of the
sample is raised, electrons and holes escape from their
traps at an increasing rate. The free charges can
recombine with each other or with other defects and
often give out luminescence by their recombination.

In practice and in particular in natural minerals, several
trapping and recombination sites exist giving rise to a
multitude of peaks, which not overlap.for a general
description of the TL we need to take into
account that the tr
energy values. In

show a wide distribution of
we have to take into account
processes, including
by recombination
by non-radiative

s mentioned were prepared by the
saturated solufion method. The saturated solution of
KCl was prepared in distilled water and one percent by
eight of dopant chloride (SrCl;) was added to the
r solution. The resulting liquor was filtered and

for evaporation at 80°C - 900C to yield crystallites of

required compounds. These crystallites were reground
and pressed in a die to yield appropriate pellets for
experiment.

IRRADIATION OF SAMPLES:

The different undoped and doped samples of KCl
were irradiated with X-rays of 20mA & 30kV at RT(27°C)
for production of colour centres in them. The exposure
time for each sample was kept about the same (900s) for
all samples. The irradiated samples were then kept in a
blackened container to avoid photo-bleaching of the
colour centres.

III. RESULTS AND DISCUSSIONS:
TRAP DEPTH ANALYSIS:
The Randall Wilkins [3] function for the intensity
of thermo luminescence at a temperature T, due to a
single kind of trap for a monomolecular process, which
neglects ret rapping effects is given as,

| (T) = nOSexp(—E / kT)exp
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and allow electrons to be trapped effectively through

_I:0 % exp (_ E/kT ') dT' both the mechanisms as above.
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The temperatures corresponding to the maxima of glow
peaks and also the corresponding trap depths as
estimated from the analysis of the glow peak plots
collated in Table 1. The trap depths were estimate
the help of relation given earlier as

E=0.976kTg? /0.

IV. CONCLUSION:
The electrons originated d
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Table.1: The position

Sample Trap Depths E(ev)
Undoped KCI1 0.46 + 0.02
Sample-1
(Sample-1) 093 1+ 0.02
Undoped KCl1 0.44 + 0.02
(Sample-2)
0.95  0.02
KCl : SrCl; 0.78  0.02

external doping is done, a very small number of inherent
M2+ impurities would always be present in a KCl crystal
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