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1. Section 1: Formulation of the Research Project Gl £ g e Al 1 J5¥) £ 300 .1
1.1 Abstract B 1.1

Single layer of Se, In and Sn thin films and multilayer of SelnSn thin film will be prepared using the vacuum
evaporation technique. The prepared films will be annealed at 80 C° for 2, 4, 6 and 8 hours prior to the
measurement of their transmittance and reflectance. The experimentally collected data will be used to

investigate the annealing effect on the optical parameters for as prepared and annealed films.

2.1 Objectives of the study i)Y 1.2

1- Measuring the optical parameters for Se, In and Sn single layer and SeInSn multilayers before and after

annealing.
2- Measuring the optical band gap for the single layer and multilayers samples before and after annealing.
3- Comparing the optical parameters for the single layer thin films with those for the multilayers samples.

4- Studying the annealing effect on the optical behavior for the single and multilayers samples.

3.1 Significance of the study A pal) dpanf 1.3

The interest in the optical properties of thin films stems from the fact that they have wide range of
applications in several technological fields. They are useful for X-ray imaging, optical data storage systems
of CD (compact disc) and DVD (digital versatile disc), absorption filters, integrated optics and infrared

applications such as CO2 laser power delivery due to their excellent transmittance reaching the far-infrared
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region.

The importance of this research is to study the effect of annealing on the optical parameters of thin films,

which may cause an improvement to their applications.

4.1 Study hypotheses / Research questions Al Al AL /7 Al Al Apa b 1.4

1- What is the effect of temperature on the optical parameters of Se, In and Sn single layer thin films?
2- What is the effect of the thin film thickness on its optical parameters?

3- What is the effect of the annealing on the optical band gap of the single layer thin films and multilayer thin

films?

5.1 Literature review ALl clal ) 1.5

Optical properties of thin films have been the subject of intense study during the last decades. Great efforts
have been made to develop the mathematical formulation describing the transmittance and reflectance of
different optical systems (E.R. Shaaban, 2006). The interest in the optical properties of thin films stems from
the fact that they have wide range of applications in several technological fields (R. Ya. Golovchak et al.,
2008; M. R. Balboul, 2008). They are useful for X-ray imaging, optical data storage systems of CD (compact
disc) and DVD (digital versatile disc), absorption filters, integrated optics (M.A. Al-Ewaisi et al.,2010) and
infrared applications such as COz laser power delivery due to their excellent transmittance reaching the far-
infrared spectral region (G. Saffarini et al.,2007).

It was pointed out by several researchers (Abu El-Fadl et al., 2007; Kavetskyy et al.,2007; Abdel-Aal et al.,
2005; Shpotyuk et al., 2003; Shpotyuk and Kovalskiy, 2002) that the optical parameters of thin films are
sensitive to external influences, especially gamma irradiation and annealing time, because of their flexible
structure. According to these studies, the role of annealing is to create some micro-structural changes in the
film. The amount of such changes depends not only on the thermal energy absorbed by the thin film, but also
on the internal structure of the films. This in turn changes their physical properties and makes them attractive

materials for a variety of applications such as optoelectronics and optical waveguides.

6.1 Research methodology and tools 45 gl g ) Lagia 1.6

1- A high purity (99.99%) bulks of Se, In and Sn will be used to prepare In and Sn single layer thin films of
thicknesses 50 nm and Se single layer thin film of thickness100 nm and InSeSn multilayers on a glass
substrate by vacuum evaporation technique. The film's thickness was accurately controlled using single
crystal thickness monitor.

2- The films will be annealed at 80C° for 2, 4, 6 and 8 hours.
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3- Transmittance T and reflectance R will be measured at room temperature with wavelength range 400-700
nm at normal incidence mode using Film Tek 3000 system coupled with personal computer.

4- Optical parameters will be calculated using Excel software.

2. Section 2: Research Outcomes ) e i 1 AU £ 5l 2
2.1 Results expected from research project Caagl) £ g pdia (pa dad gial) giliil) 1.2

The annealing effect on some of the optical properties of Sn, In and Sn single layer films and SelnSn
multilayer film will be studied using the normal incidence spectrometry. The following results may be drawn
e The annealing time should alter the transmittance and reflectance of the films under investigation.
e The absorption coefficients of the films are of the order 1% ¢™'and therefore such materials may
have an industrial application as optical recording media.
e The optical band gap of SelnSn multilayer film exhibits allowed direct transitions and its values

change with changing the annealing time.

2.2 Activities required to achieve the expected results Gl il gatt 4y glhaal) cilaliil) 2,2

1- Preparing the thin films using thermal evaporation technique.

2- Measuring the transmittance and reflectance at normal incidence before annealing.
3- Annealing the thin films for different periods of time.

4- Measuring the transmittance and reflectance at normal incidence after annealing
5- Calculating the optical parameters.

6- Comparing the results.

7- Writing the experimental report.

2.3 Indicators showing how research objectives will be achieved Gaad) il (38ad o ddlal) < pdisall 3.2

1- The efficiency of the thermal evaporation technique that will be used to prepare the thin film samples

2- The high efficiency of the Film Tek system that will be used to measure the transmittance and
reflectance of the samples

3- The expected enhancement on the optical properties of the SeInSn by thermal treatment, especially
the values of the optical band gap

4- The wide range of industrial application of SelnSn thin films




3. Section 3: Research tasks and duration

83)“ g.'ujﬂ Jl.h’gb ?l.g.d\ <Gl sl 3

First-year work plan

Tasks Sequences Task Investigator Duration (Month)
1 Preparing the thin films samples 0.5
2 Measuring the transmittance and reflectance 0.5
3 Annealing the thin films 0.5
4 Measuring the transmittance and reflectance 0.5
. Calculating the optical parameters and 5
Comparing the resultes
6 Writing the experimental report 1
First-year timeline
Task Month 112|134 6 | 7|89 10 11 12
Second-year work plan
Tasks Sequences Task Investigator Duration (Month)
1
2
3
4
5
6
Second-year timeline
Task Month 112|134 6 | 7|89 10 11 12
Third-year work plan
Tasks Sequences Task Investigator ]()1:1/;;:::;;1
1
2
3
4
5
6
Third -year timeline
Task Month 112|134 6 | 7|89 10 11 12




4. Section 4:Research Budget

4.1 Research Assistants:

2253 Y 1 9 pal) A Ja sl £ 0 4

aa g Y ol g i luall i) 1.4

Name Role Payment/Month Remuneration
4.2 Instruments: 2390 Y 1Ay sthaal) < Jagaill g 3 3¢aY) 2.4
Name of Instrument Purpose Estimated Cost

4.3 Consumables(Glassware, Chemicals, etc..)

2.5 Y iy sthaal) cASigionall g 3 5a) 3.4

Item Purpose Estimated Cost
4.4 Informatics aa g Y sAuila glaal) 4.4
Description Purpose Estimated Cost




4.5 Other Costs 2 Y () A clidi 5 4

Description Estimated Cost
— Travel Sl — None
— Internal sy e — None
— External dald odlas — None
— Data Analysis Gy dilas - — None
— Others (to be specified) () oAl s — None

Details of Travel Plans: Justification and Estimated Costs Including tickets, accommodation, and other expenses Jualii
(S sal) JS3 3 )9y pa (g AT il A4) g cila glaall g AalBY) g jieal) 8135 ALali dan JLA0) 5 AdA Al MG jdud)

Budget Summary a4 jaall adla

Item No. Category Total
4.1 Research Assistants None
4.2 Instruments None
4.3 Consumables None
4.4 Informatics None
4.5 Other Costs None
4.6 Total Cost None

5 Amount of Qutside Grant If Available None

6 Total Requested from the University None
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