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Abstract

Dysprosium doped Barium Calcium Sulphate polycrystalline has been used to perform
thermoluminescene studies at different heating rates from lower to higher range of 10 Gy to
2000 Gy. Thermoluminescence spectra showed almost equal peaks and most of the major
intensity high points have extreme temperatures of 110, 114, 127 and 125 K exposure. These
materials are very effective and sensitive in low dose level response with superb linearity.
Using the glow curve fitting to calculate the geometry factor, energy values are observed at all
dose levels. Catch cross-segments of each dimension are additionally assessed by utilizing the
obtained energy esteems. Additionally, the warming rate conditions of the obtained high points
were also examined. It is demonstrated that while the dose level increased, the peak intensity
also increased by about 10 Gy to 700 Gy and it reached the maximum dose. Because after 700
Gy doses level, to expose the gamma radiation, the glow curves are splitting further studies
were conducted to reduce the voltage value to 800 mV using up to 2000 Gy.

Keywords: - Low Temperature with High Heating Rates; Tmax; Thermoluminescence; Peak
Intensity, linear response.

l. Introduction

green and blue light; henceforth this strategy is
confusing and is expensive in structure gadgets [5-

The (II) and (VI) group contain alkali
earth metals having (+2) oxidation state like in the
compound BaCaSO, having a layered structure,
that is found useful for the generation of optic-
electro-chemicals in red, yellow and blue light-
emitting diode materials [1- 4]. Specialists have
researched the electrical and optical properties of
these kinds of valuable shingles to learn about
conceivable utilization in innovation.

Phosphors were assumed as essential in
the iridescence of white light-radiating diode

(Drove). To get white light via ordinary
techniques, the RBG technique and phosphor
strategy is usually used. The RGB technique
includes separate imperfections for producing red,

Published by: The Mattingley Publishing Co., Inc.

6]. The phosphor strategy obtains white photons
by coordinating InGaN Drove chip with yellow-
emanating Y3A;s01,: Ce** (YAG: Ce**) phosphor.
By this strategy, cool white light is created by
measly red discharge parts in a yellow phosphor
[7— 10]. Avoiding these issues, cool white light
can be created by utilizing a solitary emanating
focus with a yellow phosphor having a high
shading interpretation list and low correlated
shading temperature. Because of its grand glow
properties, rare earth components have assumed a
noteworthy role in present daylighting. High
shading excellence can be accomplished by f- f
electronic transfer in rare earth particles [11- 14].
As an essential individual from the infrequent
earth particles, the trivalent europium particle
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(Eu®) is an amazing red-emanating initiating
specialist because of *Do—'F; (J =0, 1, 2, 3, 4).

When an alkali earth’s metal or phosphor
with profound traps is presented to gamma
radiation for some time at low temperatures, it
integrates energy from the radiation and the
intense device. At that point when the temperature
of the material is raised, it demonstrates an
expanded glow called thermally stimulated
luminescence  (TSL), because  of the
recombination of the thermally reactive electrons
from the profound traps where the vitality is
changed over to radiance and discharged light as
noticeable. This phenomenon is known as
Thermoluminescence (TL) [15]. The warmth just
goes about as a stimulant through the ionizing
radiation that assumes the job of an energizing
operator. In the process of illuminating a material
with beams, B-beams, UV-beams, y-beams, or y-
beams, some portion of the light vitality is utilized
to exchange electrons to traps [16].

A portion of these collected electrons
themselves at a intensity (E) beneath the
conduction band. The trap levels or focuses
assume a huge carrier amount of energy from the
ground state to excited state in vitality storing for
determined photoluminescent and
thermoluminescent phosphors. This radiation
vitality is put-away as the collected electrons are
discharged by raising the temperature of the
material and the discharged vitality is changed
over to iridescence. This infectious procedure
pursued by the arrival of put-away vitality in
thermoluminescent materials is broadly used in
radiology, for example in ionizing radiation
dosimeter. Every single bright material may have
a base edge temperature for the arrival of recently
put away energy, yet many have a base activating
temperature under normal temperatures [17].

To get data about the radiance procedure
of phosphors and to apply them in different fields,
the information of imperfections or traps and their
area in the band hole of these materials is
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dynamic. TL estimation is an essential and
advantageous strategy for research and for giving
data concerning the idea of traps and
communicable dimensions in residues. The glow
curve, which is an interpretation of the
temperature reliance of the release power, is a
decent way to quantify the snare profundity [18].
During TL estimation, the illuminating source is
cut off and thermally energized glow is recorded
when the temperature is increased gradually. The
different parameters of the catching procedure like
initiation vitality (E), the measure of the snare,
infectious frequency, and so forth, are then
concluded by breaking down the shape and
position of the obtained TL glow curve [19].
Thermoluminescence (TL) is an outstanding
phenomenon, which is brought about by the
thermally-assisted light initiated electrons from
the traps of the material. The TL material can give
profitable data about the natural imperfection of
materials and the burning beam to which the
material was exposed. Consequently, it is broadly
used in the fields of deformity contemplating,
dating in paleontology, illumination discovery,
etc.

In this TL glow curve shape factor = 0.52
corresponds to second-order Kinetic energy. The
initiation vitality and frequency factors are
estimated to be in the range of 0.6 to 1.2 eV and
5.07+0.05x10° to 3.09+0.01x10" respectively [20-
27]. The present paper reports the examinations of
TL properties of Dy** doped Ba;,CaSO; at
dosages higher than 10 Gy up to 2 KGy, i.e. above
the ostensible interest level (10 Gy-700 Gy) of
TLD material. TL glow curves in different mole
percentages of doped Dy*" material due to
adjustments in TL supra linearity at high dose
irradiation.

Il.  Materials and methods

Ba;,CaxSO.: Dy** was doped at different
mol % to the stoichiometric ratio to adding the
distilled water. Crude materials were prepared in
the beaker and transferred to a quartz tube for 30
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minutes — 45 minutes of stirring to paste level and
then dried at 440 °C for 10mins. The collected
powder was fed to an agate motor to be made into
a fine powder. The Dy*" doped Ba;xCaSO,
powder’s stage arrangement was confirmed by
powder x-beam diffraction strategy which utilizes
an 'X' Perky Expert PANalytical diffractometer
having Cu-Ka radiation (A= 1.54060A) asa
source and which works at 40 kV and 30 MA. The
example was examined in 20 extending from 10°to
80° for 2s in progression check mode.

For the assurance of precious stone
structure, the samples were examined by x-beam
diffraction. For Thermoluminescence equipment,
nucleonic TLD framework manual TL peruser
which is a PC driven, physically worked,
instruments for Thermoluminescence dosimeters
estimation was utilized. The TL gleam bends were
recorded with a typical setup consisting of a little
metal plate warmed specifically by utilizing a
temperature  developer, photomultiplier, dc
speaker and a plant volt recorder. Tests were
presented to X-beam and gamma beams from a
cobalt-60 source at room temperature. After the
presentation, TL shine curves were recorded for
10 mg of an analysis, each time at a warming rate
5°Cs™ for the equivalent and diverse portion. For
correlation, glow curves were additionally
recorded.

2.1. Characterization

PANALYTICAL X' Pert Genius X-beam
diffractometer was utilized for the investigation of
phase with structure identification. The oxidation
condition was checked by X-beam photoelectron
spectroscopy (XPS) having Source Gun A = X-
Ray 014 400um - FG ON (400 pum) mode. The
facilities were available at the Indira Gandhi
atomic research facility in Kalpakkam. The TLD
reader (5p-400) nucleonic system and use the
gamma-ray chamber.

Published by: The Mattingley Publishing Co., Inc.
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11111, Results and Discussion
3.1 Barium Calcium Sulphate spectra for XPS
studies

The photoelectron spectra was collected on
Source Gun A = X-Ray 014 400um - FG ON (400
pHm). The examples spectra were procured at room
temperature by utilizing a monochromatic Alka
(1486 eV) X-ray radiation. XPS Investigation of
BaCaSO,:Dy** Fig.1. Demonstrate the study
spectra of the powders under investigation.
Recording of such spectra directed in high affect-
ability mode makes it possible to consider the
primary lines of all components exhibited in the
surface layer of the material. All the peaks are
identified by the electronic dimensions of
dysprosium, barium, calcium, sulfur, and oxygen
contained in the arrangement of the exceptional
earth soluble base materials under investigation.
The firmly expanded barium peak (represented as
a doublet of Ba 3ds;, —Ba 3ds,) in the spectra of
enacted tests affirm the redistribution of the
components between the volume and the surface.
This represents the aftereffect of synthetic
corruption on the surface affected by a situation.
The examination of the Ba 3d spectra shows
barium carbonate (line Ba 3ds,, at 781.48 eV and
Ba 3d3z; 796 eV) and there is BaSO, (line Ba 3ds),
at ~782 eV) outside the examples [28]. The
coupling vitality of calcium (Ca 2p), which
squares with 349 eV proposes that calcium is on
the second phase of oxidation (Ca®*) and is
present in all likelihood as  CaHPO, and
additionally Caz(POs4), [29]. On the Sy, crest, the
ionized have been emphatically oxidized with an
Szp commitment and currently show up at around
170 eV restricting vitality and thus verifying the
nearness of sulfate table.1. The sulfur 2p standard
can be studied by parts having a similar combined
Gaussian line-shape and having FWHM of 2.79
ev.
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Fig. 1. XPS survey for dysprosium doped barium calcium Sulphate with curve fitting for binding energy

Sulfur 2p restricting the vitality gives a
delicate proportion of the electronic character an
atom oxidized in sulfur molecules or ions
and whose shapes are sincerely fixed, for
example, sulfoxides - (166 eV), sulfones - (168
eV) and sulfonic Corrosive/sulfate - (169 eV).
From the results of deconvolution in the O;5 XPS
spectra, the O;s peaks like 533.1+0.1 eV is
assigned to oxide. Thus, in the Dysprosium 3ds,
range from the (Fig.1). The low values at 1294.5
eV corresponding to, the fundamental stage with
high values at 1296.4 eV corresponding to Dy,03
[30].

Name Peak BE FWHM eV
Ba3ds; 3, | 781.48,796 | 3.35
Cazp 349 1.73
S2p 170 2.79
Ols 533.13 3.44
Dy3ds 1297 5.84

Table.1. XPS survey for dysprosium doped
barium calcium Sulphate with binding energy

Published by: The Mattingley Publishing Co., Inc.

3.2 TL studies:

Modernized glow bend de-convolution
(CGCD) is an incredible asset in the examination
of sparkle bends. It comprises essential capacities
like second-order kinetics [31], the general request
energy [32] and the technique of Levenberg—
Marquardt (LM) [33] which is a daily practice in
the least-squares strategy for non-straight
functions.

3.2.1. Thermoluminescence Studies of Baj.
«Ca,S0.: Dy*" Glow Curves

3.2.1.1. Study of the kinetic parameters

The TL shine bend demonstrates the snare
nearness in that material and gives the data
regarding the vitality consumed by the substance
among illumination. From that, Fig. 2 to analyzing
the values was geometry factors and order of
kinetics to use Chen’s shape peak method to find
the second-order Kkinetics values. Using the
second-order formulas was analyzing the
activation energy and frequency factor.
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Fig. 2. Thermoluminescence studies to using the gamma rays exposure to low Dose for 10 Gy to 300 Gy
for doping dysprosium

Fig.2. Shows gamma-ray beam exposure
from 10 Gy to 300 Gy for the time duration of one
minute - 10 minutes. TL energy curve for (Ba, Ca)
SO4: Dy** phosphor was recorded with a gamma

up to 1 hr) at a heating rate of 5k/s. The kinetics of
parameters, activation energy, and frequency
factor were calculated using Chen’s empirical
formula. The Kinetic parameter of (Ba, Ca) SO4:

chamber presentation of 10 Gy to 2 KGy (2 min Dy** phosphor are recorded in table 2.
Dose rate (Gy) Materials/ratio Ba, ,Ca,SO4:Dy™ fSymmetry Order of kinetics (b)
actor (ug)
10 Gy Bao_97cao.03804:Dy0_5 0.57 0.57+0.04
Bag.95Cag.0s504:Dy; 0.62 0.62+0.05
Bag.93Cag.07S04:Dy; 5 0.64 0.64+0.09
Ba.01Cag,09504:Dy; 0.64 0.64+0.04
Total | 0.61+0.05
50 GY Bao_97cao.03804:Dy0_5 0.63 0.63+0.09
Bag.05Cag 0s504:Dy, 0.57 0.57+0.02
Ba0,93Ca0,07804:Dy1_5 0.61 0.61+0.06
Bay.01Ca0,00504:Dy; 0.65 0.65+0.04
Total | 0.61+0.05
100 Gy Bao_97cao.03804:Dy0_5 0.61 0.61+0.08
Bag.05Cag.0s504:Dy, 0.64 0.64+0.05
Bay.93Cag.07S04:Dy;1 5 0.61 0.61+0.04
Bay.01Cag,0S0,4:Dy; 0.60 0.60+0.07
Total | 0.61+0.05
300 Gy Bao_97cao.ogso4:Dy0_5 0.62 0.62+0.06
Bag.95Cag.0s504: Dy, 0.61 0.61+0.06
8141
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Bag.03Ca0,07504:Dy1 5

0.56 0.56+0.06

Bag.01Cag 0S04:Dy;

0.58 0.56+0.03

Total | 0.58+0.05

Table. 2. Analyzing the geometric factor values to finding the order of kinetics From Thermoluminescence
material in gamma ray from 10 Gy to 300 Gy

Dosimetry conditions such as each and every peak
are very sensitive and high response with a single
glow curve. In this, the material is observed and
analyzed with up to 700 Gy with 900 mV TL peak
intensity. Most of the rare earth materials have
high peak intensity at the same dose level at high
temperature due to an increase in gamma-ray
exposure by slightly different mol percentage in
Tmax temperature. The peaks are clearly present in
the visible region [34, 35]. By the following
equation 1, the symmetry values are evaluated.

M= &/®
1)

Here, by using Chen’s peak the symmetry
factor and order of kinetics are analyzed. Here,
most of the mol percentage doped dysprosium
materials seem to be following second-order
kinetics. After that by using the second-order
Chen’s shape peak method, activation energy, and
frequency factor values are calculated. The
activation energy and frequency factor values are
dependent only on temperature. Here Ty, T,, and
Tm are the lowest, highest and maximum
temperature respectively. In that material, the
pinnacles are available in first and second-order
kinetic energy. Consequently, it implies that Ba;-
«Ca,S0,:Dy** shows the normal qualities at 0.57

Published by: The Mattingley Publishing Co., Inc.

which is close to near Chen's second-order kinetic
energy [36]. The initiations of vitality and

recurrence factor esteems are recorded in table.2.

The TL glow curve was recorded for 10
mg of samples at a linear heating rate of 5°Cs’
! for the same dose. When there is an increase in
the concentration of Dy**, there is an increase in
the peak intensity which depends on temperature
with sensitivity. To irradiate the gamma chamber
to expose low dose to high dose rays for passing
the phosphor materials with dependence at time
duration up to a maximum one hour. To increase
the dopant's mol percentage depending on the
high response in Dysprosium, it was observed that
with expanding fixation dopants of Dysprosium
one-mole percentage to exposing gamma rays, the
outcome will be very effective and sensitive with
the high response in that material. As per this
model, the discovery of the recombination of
lumini/catching focuses happens inside the tracks
at a low illumination portion.

A good dosimeter characteristic such as a
single glow curve with just one peak at a low dose
and high response of TL sensitivity is seen.
According to this, above said conditions are
satisfied in our material and its powder shows
good TL sensitivity even at the low dose of
gamma-ray. The gamma-ray increased by up to
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700 Gy to reach maximum temperature and after
that, the intensity peak decreased depending on

dose level. The low dose in the range of 10 Gy to
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700 Gy is useful for radiation dosimeters and

clinical processes.

TL Intnesity

TLIntensity

Imm-c

Fig. 3. Thermoluminescence studies to using the gamma rays exposure to high Dose for 500 Gy to 1000 Gy

Fig. 3, 4. Exposes the gamma rays with a
high dose of 900 Gy to 2 KGy, following Chen’s
shape peak method to obey the second-order of
kinetics in the table (3).

£ 181 KT*M/__ 2(2KTm)

T

RE E
5=— T eXp E .
ET*M(1+—/—) KETm!

()

Eq. (2, 3, 4, and 5) is Chen’s shape peak method

(2) second-order active articulation of a solitary glow
Er?a peak. | (T) is the intensity as a function of
E, =171 & temperature, f is the constant heating rate and Tm
3) is the temperature, k is Boltzmann constant
8.617x10° eV K™, T is the absolute temperature,
KTEM S is the frequency factor and E is the trap depth or
E,=354 « 2KTm activation energy, the energy needed to release an
(4) electron from the trap into the conduction band.
Dose rate Materials / ratio (Bay.xCaxSO4:Dy"") Symmetry factor | Order of
(Gy) (ng) Kinetics (b)
SOOGy Ba0,97Cao,03804:Dy0,5 0.58 0.58+0.06

Published by: The Mattingley Publishing Co., Inc.
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Bap.95Ca0.05504:Dy:1 0.59 0.59+0.09

Bao.93Ca0.07504:Dy1 5 0.48 0.48+0.07

Bap.91Ca0.00504:Dy: 0.58 0.58+0.05

Total 0.55+0.05

700Gy Bao.97Ca0.03504:Dyo s 0.58 0.58+0.01

Bap.95Ca0.05504:Dy:1 0.56 0.56+0.06

Bap.93Ca0.07504:Dy1 5 0.55 0.55+0.07

Bap.91Ca0.00504:Dy: 0.58 0.58+0.09

Total 0.56+0.05

QOOGy Bao_g7ca0_o3SO4:Dyo_5 0.58 0.58+0.01

Bap 95Cap 05504:Dy; 0.55 0.55+0.03
Bap.93Ca0.07S04:Dy1 5 0.6 0.6+0.04

Bap.01Ca0.00504:Dy: 0.56 0.56+0.02

Total 0.57£0.05

1 KGy Bap.97Cag 93S04: Dy0_5 0.57 0.57+0.04

Bap.95Ca0.0s504:Dyy 0.57 0.57+0.04

Bap.93Ca0.07S04:Dy1 5 0.61 0.61+0.07

Bap.01Ca0.00504:Dy: 0.59 0.59+0.09

Total 0.58+0.05

2 KGy Bap.97Cag 93S04: Dy0_5 0.56 0.56+0.06

Bap 95Cap 05504:Dy; 0.54 0.54+0.01

Bap.93Ca0.07S04:Dy1 5 0.54 0.54+0.06

Bap.91Ca0.00504:Dy: 0.51 0.51+0.02

Total 0.53+£0.05

Table. 3. Analyzing the geometric factor values to finding the order of kinetics from Thermoluminescence

material in gamma ray from 500 Gy to 2 KGy

2000 Gy —0.5%
— 1%
—15%
= —2%

e

TL Intensity
-

50 100 150 200 250 300 350

Temperahure °c

Fig. 4. Thermoluminescence studies to using the
gamma rays exposure to high Dose with
supralinearity response for 2000 Gy doping
dysprosium

Published by: The Mattingley Publishing Co., Inc.

3.2.2. TL response
The phosphor materials were exposing the
gamma-ray chamber to low level to high-level
dosage with a maximum one hour [36-42]. A TL
reaction bend of Ba;,CaSO, doped with Dy**
phosphor presented at various dosages of gamma
beams is given in Fig. 1, 2, 3 respectively. The
peak statues are utilized for estimating the TL
forces. This range is a decent outcome for a
material that can be utilized as a dosimeter.in that
materials were different mole percentages with the
dopant. The ratio of one-mole percentage
composition of the material is very effective with
a linear response in low to high dose level in
the table. 1, 2. The calculated activation energy
8144
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with frequency factor values is given in the table.
4,

Dy @mol%)

TL Intenulty a.u
S EEEEEREER
T S O

10Gy |

100Gy
300Gy
500Gy
700Gy
900Gy
1000Gy
2000G

TL Intensity a.u.

100 200

300 400

Temperatare ®C

TL Intenalty au.

January - February 2020
ISSN: 0193 - 4120 Page No. 8137 - 8150

Dy 0.5 (mol %)

L]

TL Intenity a.u,

Temperatare °C

Fig. 5. Thermoluminescence glow curve measured doped dysprosium with Different ratio and different dose

in gamma chamber from 10 Gy to 2000 Gy

According to that from Fig. 5. 10 Gy to
700 Gy, the peak intensity will increase gradually
to the maximum temperature and it will be
returned to high dose with the low-intensity peak
value of =40% to reduce in our materials which
means the critical dose range is between 900 Gy-
1000 Gy the peak will be lost. Due to exposure to

due to particle size. | have continued the further
process of reducing the voltage level to 800 mV
up to 2 KGy. After that to change the temperature
and to expose the 2 KGy doses, it suddenly gave
high-intensity peaks with supra-linearity. In table.
3 by using Chen’s shape peak method to analyze
the second-order kinetic parameters, activation

the high dose level at 900 Gy with 900 mV, the energy, and frequency factor are given
maximum peaks should be splitting or damage

Dose Materials /ratio T |o |0 |E: |Es |Es | Eay Frequency

rate(Gy) (ev) factors (S™)

10 Gy | BaggsCapsSO4:Dyos | 20 | 47 | 27 |1 0.8 [0.79 | 0.86+0.03 | 8.11+0.05x10™
Bag.05Cag05504:Dy: | 18 | 48 [ 30 | 1.13 [ 0.86 | 0.7 | 0.89+0.06 | 1.81+0.02x10™
Bag.93Ca0.07S04:Dy15 | 19 | 53 | 34 | 1 0.79 | 0.64 | 0.81+0.05 | 1.24+0.03x10™
Bag1Can0eSO4:Dy, |13 [37 |24 [1.16 [1.21 [0.9 |1.2+0.03 | 3.09+0.01x10"

50 Gy | BaggrCan0sSO4:Dyos |17 |47 [30[1.2 |09 [0.7 |0.92+0.06 | 4.67+0.08x10™
BaggsCanosSO4:Dy: |18 |42 |24 [1.15 |1 0.9 |1.02+0.05 | 7.67+0.04x10"
Bag.03Ca0.07S04:Dy15 | 23 [ 59 | 36 | 0.94 | 0.76 | 0.65 | 0.78+0.03 | 1.8+0.01x10’
Bag.01Ca000S04:Dy, |24 |70 |46 | 0.85 | 0.59 | 0.48 | 0.6+0.04 | 1.4+0.05x10’

100 Gy | Bagg7Cap03S04:Dyos | 20 | 52 [ 32 | 1.01 [ 0.79 | 0.67 | 0.82+0.03 | 2.14+0.05x10™
Bag.5Ca0.05504:Dy: | 23 [ 65 |23 |0.87 | 0.63 | 0.52 | 0.67+0.03 | 1.28+0.01x10°
Bap.93Cap 07S04:Dy15 | 29 | 76 | 47 | 0.7 0.6 0.5 0.58+0.06 | 5.07+0.05x10°
Bag1Ca00eS04:Dy, |21 |53 (32 ]0.97 [ 0.79 | 0.69 | 0.81+0.06 | 1.24+0.06x10™

300 Gy | BaggrCan03SO4:Dyos |25 |67 |42 [ 0.79 | 0.61 | 0.52 | 0.64+0.05 | 6.19+0.02x10’

8145
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Bag.95Ca0.05S04:Dy:1

23

60

37

0.9

0.69

0.59

0.72+0.07

7.47+0.05x10°

Bap.93Cap.07S04:Dy1 5

26

60

34

0.8

0.73

0.7

0.76+0.03

1.14+0.05x10°

Bap.01Ca0.00504:Dy:

24

55

31

0.84

0.76

0.71

0.77+0.03

3.55+0.05x10°

500 Gy

Bag 97Ca0.03S04:Dyo 5

24

58

34

0.82

0.7

0.63

0.71+0.06

6.65+0.05x10°

Bag.95Ca0.05S04:Dy:1

22

54

32

0.9

0.76

0.67

0.77+0.06

3.75+0.05x10°

Bap.93Cap.07S04:Dy1 5

32

62

30

0.66

0.73

0.8

0.71+0.03

1.65+0.04x10°

Bap.01Ca0.00504:Dy:

22

53

31

0.9

0.8

0.7

0.79+0.06

7.75+0.04x10°

700 Gy

Bag 97Ca0.03S04:Dyo 5

26

63

37

0.73

0.63

0.57

0.64+0.03

7.35+0.05x10’

Bap.95Ca0.0sS04:Dy:

21

52

31

0.94

0.78

0.68

0.8+0.05

1.16+0.04x10%

Bag.93Ca0.07S04:Dy1 5

25

56

31

0.84

0.78

0.74

0.78+0.06

2.26+0.06x10°

Bao.91Cag.00S04:Dy;

18

43

25

1.12

0.96

0.86

0.97+0.06

2.44+0.08x10%

900 Gy

Bag.97Ca0.03S04:Dyo 5

21

50

29

0.94

0.82

0.73

0.83+0.03

2.89+0.07x10%

Bao,95C3.0,058041Dy1

17

38

21

1.18

1.08

1

1.08+0.06

9.28+0.03x10"

Bag.93Ca0.07S04:Dy1 5

20

50

30

1.03

0.84

0.74

0.87+0.03

8.00+0.02x10™

Bao.91Cag.00S04:Dy;

20

46

26

1

0.9

0.82

0.9+0.06

2.51+0.01x10™

1 KGy

Bao.97Ca0.03504:Dyo 5

20

47

27

1.01

0.95

0.8

0.87+0.05

8.87+0.01x10%

Bap.95Ca0.0sS04:Dy1

18

42

24

1.12

0.98

0.9

0.99+0.06

4.58+0.06x10"

Bag.93Ca0.07S04:Dy1 5

26

68

42

0.77

0.61

0.53

0.63+0.06

3.12+0.09x10’

Bap.01Ca0.00S04:Dy:

22

54

32

0.9

0.75

0.7

0.77+0.03

4.07+0.05x10°

2 KGy

Bao.97Ca0.03504:Dyo 5

20

51

31

1

0.8

0.7

0.83+0.02

2.98+0.09x10%°

Bag.95Ca.05S04:Dy;

23

51

28

0.86

0.81

0.77

0.81+0.03

1.34+0.08x10%°

Bag.93Ca0.07S04:Dy1 5

22

48

26

0.94

0.9

0.86

0.9+0.07

1.45+0.04x10™

Bap.01Ca0.00S04:Dy:

19

39

20

1.06

1.07

1.07

1.06+0.06

3.86+0.07x10"

Table. 4. Chen’s shape peak method to analyzing second order kinetics Parameter, Calculate the activation

energy and frequency factor

The measure of rare glow curve of Dy**
doped Ba; «CaxSO, at a warming rate of 5°C /s is
given in Fig. 5. In which it’s observed that the
states of the gleam bends have not significantly
changed the inspiration of increasing the dose
within the scope of high dose irradiation in TL
material.to exposing the gamma-ray up to 700 Gy
the peaks are gradually increased. The force of
glow bends diminishes to = 40% of its unique
esteem after illumination with 2 KGy. As
observed in Fig. 4. All the mol percentage of
dysprosium doped Ba;.xCaxSO, same dose with
different dysprosium mol percentage values are
compared. Expanding the dose level increases as
well as increased in the response level. All the

Published by: The Mattingley Publishing Co., Inc.

different ratio composition of the materials was a
good response with linear response. | am sure that
the dysprosium material was the very effective
and highly radioactive response; it is used in the
dosimetry process in the medical field [43]. As
seen in Fig. 4. The assessment glow curve of
different mol% of Dy** doped Ba.
xCaxSO4 consists of one peak, which is built by
TLD reader software application initially from the
TL standard collected by TLD peruser. A glow
curve (single peak) is seen with the most extreme
force at 127 °C.

All glow curves are dissected by the TLD
reader 5p-400 software programming to acquire
the shine crests (second-order) and assess its

8146



TIEST

Engineering & Management

dynamic parameters and the obtained outcomes
that are given in Fig. 6.

Activation Energy (eV)
S

TL peak Intensity a.u

January - February 2020
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HHHH

Peak Intensity a.u.

200 400 600 00 1000 1200 1400 1600 1800 2000
Doxe (Gy)

Fig. 6. Comparing the studies of activation energy, concentrations of dysprosium, High dose level with

gamma irradiation

It can be noticed that the concentration ratio
increased due to increasing activation energy. The
activation energy increase, as well as the
frequency factor values, increased. Fig. 5.
Display or depict with expanding energy versus
Tmax, Which means activation energy values are
increased with dependence on Tnax intensity. The
outcomes demonstrated that a large amount of
enactment vitality E needs a higher temperature to
discharge electrons. At that dose level, increasing
up to 10 Gy to 700 Gy, the glow curves are
gradually increased with linear response.

Tmax
h
.4

Dose Gy

Fig. 7. The linearity  response of the
Thermoluminescence studies to using the
Gamma rays exposure 10 Gy to 2000 Gy

Ba;CaxS0.:Dy*"

Published by: The Mattingley Publishing Co., Inc.

In Fig. 7. A huge decline in the highest
temperature of the gleaming curve (127 °C — 109
°C) is seen as the high dose increase from 10 Gy
to 2 KGy. The time taken to achieve its most
extreme shine peak was additionally diminished
from 10 Gy to 700 Gy with an expanded portion.
As the portion expands, the width of the shine
bends also increases. An increase in dose rate due
to the glow curve increase is dependent on the
high gamma-ray exposure dosage. The major
peak, which is also connected to the pinnacle area,
shows the number of free electrons that travel
from the devices to the glow focus. In particular,
in that gamma-ray exposure of 900 mV with 700
Gy showed extremely high response in our
outcome results. At that point, further increment
in portion would result in a significant decrease in
the glow bend territory by ~40% Fig. 6.

Generally, in our studies, a further
increase in percentage, after the highest f (D),
causes a critical decline in f (D). This is called the
basic portion limit of this TL material. After the
basic portion limit is accomplished, the critical
decline in pinnacle stature happens by ~40%. The
width of the glow bends likewise increases when
the portion is expanding above 700 Gy to observe
the high peak intensity. To expose the high
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amount of radiation dose level, the glow curves
are splitting. So | am sure that the particles should
be damaged or to reduce the size. Because to
using the high heating rate at 5°C/S. To refer the
authors are told that the particle size is up to 58
nm to 78 nm. But | have to use the combustion
method to reduce the particle size from 42 nm to
45 nm. So the system temperatures are changed
and the voltage value is made 800 mV to further
process in high dose level at 1 KGy, 2 KGy.
Considering the contending trap display by
Kristianpoller et al., the supra linearity reaction
was observed to be relative to the convergence of
charge transporter in the two traps and radiance
focuses within the vision of a solid contender.
Along these lines, the decrease in the conflict at a
higher portion causes additional supra linearity
and more quadratic conduct [44].

IV.  Conclusions

Ba;,CaS04: Dy** phosphor  was
prepared by the combustion method and it is
confirmed from XRD and XPS studied conducted
in these materials. The outcomes demonstrate that
when Dy** doped Ba;xCaxSOs is illuminated with
dosages from 10 Gy to 2 KGy by utilizing Gamma
chamber illumination, the supra linearity of all
glow peaks increases to its f(D)max at 700 Gy.
From the materials the peaks 1 and 2 show
second-order kinetic energy and can be utilized as
the standard dosimetry peak at both low
temperatures with high warming possibilities. The
peaks 3 and 4 show the lower temperature area.
Subsequently, it tends to be presuming that these
peaks are appropriate for use in high-portion
measurements, with the low temperature
somewhere in the range of 10 Gy and 700 Gy. Itis
observed that low dose gamma-ray exposure; will
be outcomes that are highly sensitive with
linearity response. This is based on the materials
used in the medical field in the clinical
environment. To determine the estimate of
presentation energy and frequency, factors were in

Published by: The Mattingley Publishing Co., Inc.
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the range of 0.6 to 1.2 eV and 5.07+0.05x10° to
3.09+0.01x10™ respectively.
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