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ABSTRACT

The research objective was to study 1) the situation and readiness of the Thai educational
for the integration of nanotechnology. and 2) to propose the plan, the strategy and guidelines for
educational reform to adapt nanotechnology into the system. .

Data collection was done by 4 methods 1) documentary study 2) observation 3) informal
interview and 4) group discussion. The findings revealed that:

1. This research used William Wresch’s Theory (1997) Vfor the study of the situation and readiness
of the Thai educational for the integration of nanotechnology.

1} Getting Connected to Nanotechnology by search engine websites, library, magazines,
books and expert discussion.

2) Curriculum integration : nanotechnology coordinates with many branches of engineering
departments. Such as Industrial Engineering, Computer Engineering, Civil Engineering,
Chemical Engineering, Electrical Engineering, or Mechanical Engineering. |

3)  Resources for Educators : nanotechnology Knowledge should be spread in academic by
publishing books and internet websites.

4) Training and Professional Resources for Teachers : Teachers should be trained by experts
in nanotechnology and researchers in The national nanotechnology center. This will help
trainees get knowledge, comprehension and awareness in the correct manner to apply it
for their professions and business in the future.

2. The plan, the strategy and guidelines for educational reform to adapt nanotechnology into the

present system, the researcher analyzed from the world nanotechnology situation that might have

I



effect on Thai society. Study was done from the National Thai Nanotechnology plan. The goal of
this plan is to develop Nanotechnology for a national strategy to be realized within 10 years(the yéar
2004-2013) and have it integrated into the Thai system. The nanotechnology plan has 4 parts 1)
nanomaterials 2) nanoelectronic  3) nanobiotechnology and 4) Human Development Resources.
Data for human development should work with present technology énd apply the countries
resources to produce many products for nanofechnology. Such as 1) Handicrafts, decorations and
gifts 2) Agricultﬁral products and food 3) Beverages such as alcoholic and non- alcoholic and 5).

Textiles.
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International Workshop and Conference on Photonics

Home

Call for Paper

Commitee

Important Dates

Registration

Registration Fee

Paper Submission

Manuscript

Conference Program

Exhibitions

Conference Venue

Transpoitation

‘and Nanotechnology | 86
Between 16 -18 December 2007
Pattaya, Thailand

Advanced Research Center for Photonic:

Conference Objectives :

The Photonics and Nanotechnology Conference is intended to provide an international
forum for the presentation and the discussion of significant progress of research,

- development and applications of photonics and nanotechnology. The conference will also

offer tutorials and other relevant events, and will particularly give opportunities to have
interaction among participants from the ongoing Asian, Pacific and Oceania areas. The
conference represents the primary international forum for exchange of ideas and experiences
to industry, ‘and govemment agencies will be actively solicited. Because of the continued
growth of this field, special emphasis will be placed on approaches to encourage the next-
generation technicians, engineers and scientists.

Scope and Topics covered by the conference include the followings :

Accommodation

Webboard

OCQ o o000 00000 0

SPIE Proceeding

© INOPM Manuscript

Paper Awards

{ SPIE Best Student Paper
: Awards generally total $750
: US ($500 1st place, $250 2nd
: place) and include a free year
¢ of SPIE Student Membership

 for each recipient. &

" Sponsorships & Awards

i There are 15 OSA IEEE SPIE
! student free member awards
! for students who have the
“accepted and  presented

| papers. “NEW-

Cooperating Organizations

OSA

= (Optical Communication and Networks: w  Optical Network Design
u  QOptical Devices and Components s QOptical Sensors
w Optical and Quantum Metrology w  Quantum Optics
= Environmental Optics #  Nanophotonics
= Nano-optics » Nanomaterials
® NEMS » Nanoelectronics
» Nanofabrication = Spintronics
Other Related Areas...
Organized by :

= Department of Applied Physics
Faculty of Science , KMITL , Thailand.

s Advanced Research Center for Photonics (ARCP)

Faculty of Science , KMITL , Thailand

General Chair : Preecha Yupapin

Editors :

Editor :
Associate Editors :

P.P. Yupapin, Ph.D.
W. Techithdeera

M. A. Allen, Ph.D.
R. Chitaree, Ph.D.

Cooperating Organizations :

Co-Chair : Wicharn Techitdheera

KMITL , Thailand
KMITL , Thailand
MU , Thailand
MU , Thailand

a SPIE, OSA , OSA-Thailand , SPIE-Thailand , IEEE-LEOS-Thailand

Contact :

u Conference Secretariat : P. Saeung
¥ Deputy Secretariat : T. Taengtang

= Further Information : P. P. Yupapin

(prajak_neer27@hotmail.com)
(ktthamma@kmitl.ac.th)
(kypreech@kmitl.ac.th)
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ICPN-0000

Propagation Characteristics of A Random-Metal Dielectric Film-
for Optical Near-Field Generator

Atsushi Utsumi and Mitsuo Fukuda
Department of Electrical and Electronic Engineering, Toyohashi University
of Technology, Tempaku-cho Hibarigaoka 1-1, Toyohashi,
Aichi 441-8580, Japan

Abstract:

The propagation characteristics of a random-metal
dielectric film acting as a propagating far-field light/optical near-
field converter were investigated. A finite-difference time-domain
method was used for the analysis of the characteristics, because of
the complicated structure of the film formed with fused silica balls
and silver paste. The propagating efficiency of the optical intensity
was estimated, and two efficiency-determining factors were
clarified; the optical coupling efficiency determined by the silica
ball size, and the absorption determined by the silver layer between
the silica balls.

Keywords: optical near field, random-metal dielectric film, finite-
difference time-domain method
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ICPN-0012

Negative Differential Capacitance of AIGaN/GaN
Heterostructure in Presence of InN Quantum Dots

Asghar Asgari
Research Institute for Applied Physics,
University of Tabriz, Tabriz 51665-163, Iran

Abstract:

In this work the capacitance of A1GaN/GaN heterostructure
in presence of InN quantum dots has been studied. This calculation
has been done for different InN quantum Dot size, energy dispersion

and in different temperatures. The presence of InN quantum dot will’

cause a negative differential capacitance which can evidence the
position of quantum dots in the structures. Our calculation results
show this negative differential capacitance is much higher at low
temperature and for quantum dots with low energy and higher size
dispersion.

Keywords: AlGaN/GaN Heterostructures, In Quantum Dots,.

capacitance
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ICPN-0013

Particle Tracking from In-Line Holograms by using
Single Wavelet Coefficient

S. Soontaranon, J. Widjaja*
Institute of Science, Suranaree University of Technology, Nakhon
Ratchasima 30000, Thailand

Abstract:

We propose a new digital method for tracking position of
particles from in-line holograms by using single wavelet coefficient.
By computing a wavelet transform of the 1-D intensity profile of a
hologram, resultant wavelet coefficients provide space-varying
frequency information of an interference pattern. Our study finds
that a dilation which is given by the maximum value of the real
wavelet coefficient appeared at the center position of the
interference pattern is determined by a recording distance and a
wavelength of a coherent illuminating light. Therefore, this dilation
can be used for extracting the recording distance of particles from
the holograms. A feasibility of this method is experimentally
verified by analyzing holograms of a line object.

Keywords: In-line hblograph_y, particle tracking, wavelet transfrom,
fringe analysis
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ICPN-0019

Widely Tunable Ultraviolet C Generation using Wavelength
Selective External High-Q-cavity and
A Blue Laser Diode System

C. Tangtrongbenchasil*' and K. Nonaka®
'Department of Electronic and Photonic Systems Engineering,
*Prontier Engineering Course, Kochi University of Technology,
Tosayamada, Kami City, Kochi Prefecture 782-8502, Japan

Abstract:

This paper presents a second harmonic generation scheme
using a nonlinear optic crystal and a multimode Fabry-Perot blue
laser diode that has potential to generate widely tunable coherent
deep ultraviolet at approximately 225 nm. Using the Fabry-Perot
multimode laser diode with the sum-frequency technique, a high
second harmonic power is hardly observed due to low conversion
efficiency. In this paper, an approximately | pW second harmonic
ultraviolet power at around 225 nm ultraviolet wavelength and

approximately 6 nm ultraviolet wavelength tunability can be

obtained using a multi mode blue LD chip, a nonlinear optic crystal,
and an external high-Q-cavity setup.

Keywords: second harmonic generation, nonlinear optic crystal,
wide wavelength tunability, external high-Q-cavity, second
harmonic conversion efficiency improvement
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ICPN-0020

Improving the Opal-Based Photonic Crystals
By Noise-Assisted Crystallization

W. Khunsin', G. Kocher?, S. G. Romanov®
"Tyndall National Institute, University College Cork, Lee Maltings,
Cork,Ireland, C. M. Sotomayor Torres
*Tyndall Nationa! Institute, University College Cork, Lee Maltings,
Cork,lIreland, Institute for Research and Advanced Studies, ICREA,
08010 Barcelona, Spain
*Catalan Institute of Nanotechnology, Edifici CM7, Campus Universitat
Autonoma de Barcelona, 08193 Bellaterra (Barcelona), Spain.

Abstract:

Crystal ordering of colloidal self-assembled photonic
crystals fabricated by vertical drawing deposition technique has
been improved following application of acoustic noise vibrations.
The scanning electron microscopy has confirmed the improvement
in the crystal order on the surface (111) plane and has demonstrated
that thin opal films crystallized under acoustic agitation consist of
similarly oriented crystallites, the characteristic transverse
dimension of which is larger compared to that of sample grown
without acoustic field. Three-dimensional lattice arrangement of the
opal crystal has been examined by means of laser diffraction and
optical transmission spectroscopy. Novel approach towards optical
characterisation of the opal crystallinity has been suggested.

Keywords: photonic crystal, opal, transmission spectra,
transmission directionality, noise

24| Page

105



International Workshop and Conference on Photonics and Nanotechnology.
Between 16-18 December 2007. Pattaya,Thailand

1CPN-0038

Temperature-Dependent Photoluminescence Investigation of
Narrow Well-Width InGaAs/InP Single Quantum Well

W. Pecharapa, W. Techitheera, P. thanomgam and J. Nukeaw
KMITL Nanotechnology Research Center, King Mongkut’s Institute of
Technology Ladkrabang, Bangkok 10520, Thailand
Department of Applied Physics, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok 10520, Thailand

Abstract:

The formation of Ing 53Gag 47As/InP single quantum well
with narrow well width grown by Organometallic Vapor Phase
Epitaxy is verified by photoluminescence spectroscopy. PL spectra

exhibit the e(1)-hh(1) transition in the well. PL measurement was .

conducted at various temperatures from 15K to 200K in order to
investigate the important temperature-dependent parameters of this
structure. Important parameters such as activation energies
responsible for the photoluminescence quenching and broadening
mechanisms are achieved. Because of small thermal activation
energy of 15.1 meV in the narrow well, carriers can escape from the
well to the barrier states. The dependence of PL width on
temperature revealed that Inhomogeneous mechanism is the
dominant mechanism for the broadening of PL peak and
homogeneous mechanism is responsible at high temperature due to
electron-phonon interaction.

Keywords: InGaAs/InP, single quantum well, photoluminescence
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ICPN-0045
The Effect of Nanotechnology on Education

Chantana Viriyavejakul
Department of Industrial Education,
King Mongkut’s Institute of Technology Ladkrabang,
Bangkok, Thailand, kmchanta@kmitl.ac.th

Abstract:

The research objective was to study 1) the situation and
readiness of the Thai education for the integration of
nanotechnology and 2) to propose the plans, the strategies and
guidelines for educational reform to adapt nanotechnology to the
system. The data collection was done by 4 methods: 1) documentary
study, 2) observation, 3) informal interviews, and 4) group
discussion. The findings revealed that:

1. William Wresch’s Theory (1997) was used in this research to
study of the situation and readiness of the Thai education for the
integration of nanotechnology.

1) Getting connected to nanotechnology by search engine
websites, libraries, magazines, books, and discussions with
experts.

2) Curriculum integration: nanotechnology should be
integrated in many branches of engineering, such as
industrial, computer, civil, chemical, electrical, mechanical,
etc.

3) Resources for educators: nanotechnology knowledge
should be spread in academic circles by publications and
the Internet websites.

4) Training and professional resources for teachers: Teachers
should be trained by experts in nanotechnology and
researchers from the National Nanotechnology Center. This
will help trainees get correct knowledge, comprehension,
and awareness in order to apply to their professions and
businesses in the future.
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2. As for the plans, the strategies, and guidelines for educational
reform to adapt nanotechnology to the present system, I analyzed
the world nanotechnology situation that might have an effect on
Thai society. The study is based on the National Plan to Develop
Nanotechnology. The goal of this plan is to develop nanotechnology
to be the national strategy within 10 years (2004-2013) and have it
integrated into the Thai system. There are 4 parts in this plan: 1)
nanomaterials, 2) nanoelectronics, 3) nanobiotechnology, and 4)
human resources development. Data for human resource
development should be worked with the present technology and use
the. country’s resources to produce many products of
nanotechnology, such as 1) handicrafts, decorations, and gifts, 2)
agricultural products and food, 3) beverages, such as alcoholic and
non- alcoholic drinks, and 5) textiles.

Keywords: Effect ,Nanotechnology, Education
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ICPN-0001

Design of Optical Ring Resonator Filters for WDM Applications

P. Saeung and P.P. Yupapin .
Advanced Research Center for Photonics, Department of Applied Physics
Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang
Bangkok 10520, Thailand, E-mail:kypreech@kmitl.ac.th

Abstract:

In this paper, we design the ring resonator filters such as
moving average (MA), autoregressive (AR) and autoregressive
moving average (ARMA) filters. These filters are designed as
add/drop filter, channel selection and dispersion compensator. The
transfer functions of optical filters are derived using Z-transforms.

Keywords: Add/drop filter; all pass filter; dispersion compensator;
Z-transform
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ICPN-0002

An Optical Tunable Band-pass Filter using Chaotic Signals
in a Nonlinear Micro Ring Resonator

P.P. Yupapin, W. Suwancharoen and S. Pipatsart
Advanced Research Center for Photonics, Department of Applied Physics
Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang

Bangkok 10520, Thailand:
E-mail:kypreech@kmitl.ac.th

Abstract:

We propose a design of a tunable band-pass filtering device
using an optical micro ring resonator. Such a device can be used to
generate the required filtering signals in the optical communication

transmission line. In principle, the chaotic signals are generated by a

Kerr effects nonlinear type via a micro ring resonator. The input
power can be used to control the specific filtering signals. The
required information can be retrieved from the chaotic signals by
using the specific filter, i.e. the specified users. The ring parameters
used with the ring radii are ranged between 10-20 um, , and n, = 2.2
x 10" m¥W. The simulation results obtained have shown the
potential of using such a proposed device as tunable band-pass or
band-stop filters, which can be used to form the information
security.

Keywords: Chaotic filter, Tunable filter, Micro ring resonator
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1CPN-0003

An Aerosol Optical Thickness Investigation in
The Suvarnabhumi Airport using
an Inexpensive Sunphotometer

K. Udomwech, P.P. Yupapin and S. Pipatsart
Environmental Physics Research Group, Department of Applied Physics
Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang

Bangkok 10520, Thailand,
E-mail:kypreech@kmitl.ac.th

Abstract:

An investigation of the optical thickness of the aerosol
surrounded in the Suvranabhumi airport area using the local
constructed sun-photometer is reported. The measurement data
obtained are presented comparing to the ones obtained by the
standard sun-photometer, where the measurement error of 5 %is
obtained. The measurement was implemented within a three months
period, starting from November 1th, 2006. The optical thickness
obtained of 0.45 is noted, which is described in term of air quality as
transparent view. Such effects may be introduced by the airplane
fuel waste, infrastructure constructions and industrial estates.
Further, the effects of the climate changes and global warming
around the investigated area, and wireless communication link
degradation are discussed.

Keywords: Environmental optics, Aerosol science, Environmental
science, Atmospheric science
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ICPN-0004

An Alternative Optical Switch Using Mach Zehnder
Interferometer and Two Ring Resonators

" P.P. Yupapin' and P. Chunpang"?
! Advanced Research Center for Photonics, Department of Applied Physics,
Faculty of Science

King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520,

’ Thailand
E-mail:kypreech@kmitl.ac.th
Department of Physics, Faculty of Science, Mahasarakham University
Mahasarakham 44000, Thailand
Abstract:

We present an experimental investigation of an alternative
optical switch using a Mach-Zehnder interferometer (MZI),
incorporating two fiber optic ring resonators which each arm of MZI
is connected by a fiber ring resonator. The alternative optical switch
is achieved when one arm of MZI is pumped by using an erbium
doped fiber amplifier (EDFA) via a ring resonator. The alternative
optical switching behaviors is seen when one arm is pumped. The
polarization control was employed to obtain the maximum optical
transmission power. - Results obtained have shown that the
increasing in switching time (i.e. narrower spectral width) and
power can be achieved.

Keywords: Optical switching, EDFA, MZI, Fiber ring resonator
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ICPN-0005

Entangled Photons Generation and Characterization in a
Nonlinear Fiber Ring Resonator

S. Suchat' and P.P. Yupapin’
!Department of Physics, Faculty of Science and Technology
- Thammasat University, Pathumtani 12121, Thailand.
2Advanced Research Center for Photonics, Department of Applied Physics
Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang
Bangkok, 10520, Thailand. E-mail: kypreech@kmitl.ac.th or
sueb@alpha.tu.ac.th

Abstract:

A new technique of an entangled photon pair generation
and characterization using an all fiber optic scheme is investigated.
The proposed system is consisted of a fiber optic Mach-Zehnder
Interferometer (MZI) incorporating with a fiber optic ring resonator.
The Kerr nonlinearity effect in the fiber ring resonator is exploited
for the generation of two independent beams. The advantage of such
a system is that it requires a simple arrangement without any optical
pumping part and bulky optical components. Polarized light pulse
trains are launched randomly into a MZI which one part of them is
delayed in the longer path. The output pulses from both arms of the
MZI are entered into a nonlinear fiber optic ring resonator. Where
the superpositions of light pulses in a nonlinear fiber optics ring
resonator are randomly occurred which is formed the entangled
photon pairs. A polarization controller controls polarization states of
light pulses while circulating in the ring resonator. The entangled
photons are seen on the avalanche photo-detector, which is shown in
good agreement with the previous works.

Keywords: Quantum Entanglement, Quantum Optics, and Fiber

Optic Ring Resonator
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ICPN-0006

Self Calibration in a Fiber Optic Sensing System using
The Entangled Photon States Walk-off Compensation

S. Suchat™2, W. Khunnam® and P.P. Yupapin®
!Department of Physics, Faculty of Science, Thammasat University
Pathumthani 12120, Thailand
2Advanced Research Center for Photonics, Department of Applied Physics,
Faculty of Science
King Mongkut’s lnstitute’s of Technology Ladkrabang, Bangkok 10520,
Thailand
E-mail:kypreech@kmitl.ac.th

Abstract:

We firstly present a concept of a self calibration of the classical
and quantum parameters measurement using a fiber optic system.
The measurement of the change in phase of the optimum entangled
states visibility, which is performed in term of a walk-off length, i.e.
birefringence. The applied physical parameters on the sensing fiber
can be simultaneously measured and the self calibration respecting
to the birefringence performed. The scheme of the entangled
photons generation in fiber optic is reviewed and the walk-off on the
polarization entangled states presented. The potential of self
calibration and simultaneous measurement using an interferometric
sensing technique and fiber grating sensor are proposed and
discussed. The walk-off on the entangled states in the thermal
controlled environment is presented and discussed.

Keywords: self calibration, simultaneous measurement, fiber optic
sensor, walk-off compensation
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ICPN-0007

Chaotic Signal Filtering Device using a Serial Connection of
Micro-Ring Resonators

P.P. Yupapin ,W. Suwancharoen, S. Chaiyasoonthorn
and S. Thongmee
Advanced Research Center for Photonics, Department of Applied Physics
Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang
Bangkok 10520, Thailand: E-mail:kypreech@kmitl.ac.th

Abstract:

This paper proposes a system of signal security using the
optic series waveguide micro ring resonator, where the chaotic noise
generation and cancellation can be performed. The required
communication signals can be multiplexed with the generated
chaotic noise in a micro ring resonator before transmission. The
required information can be recovered via optic series waveguide
micro ring resonator by a specific user at the output port of the
waveguide micro-ring resonator. Simulation results obtained have

shown the potential of applications which is closed to the practical -

applications, especially, The required information can be retrieved
by the specified users. The ring parameters used with the ring radii
are ranged between 10-20 pm, K, =K, =0.0225 and n, =22 x 10

m’/W. The simulation results obtained have shown the potential of
using such a proposed device for tunable band-pass and band-stop
filters, which can be used for the information security in the system
by the optic series waveguide micro ring resonator.

Keywords: chaotic noise, chaotic control, chaotic filter, nonlinear
optical communication.
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ICPN-0010

Application of Reflection-Spectrum Envelope
for Sampled Gratings

Xiaoying He"?, D.N. Wang?, Dexiu Huang', Yonglin Yu'
*'Wuhan National Laboratory for Optoelectronics, Huazhong
University of Science and Technology, Wuhan, Hubei,
430074, P.R.China
2 Departments of Electrical Engineering, Hong Kong Polytechnic
University, Hung Hom, Kowloon, Hong Kong

Abstract:

An analytical expression is proposed for evaluating the
performances of reflection-spectrum envelope for sampled gratings.
The accuracy of the expression has been verified by the simulated
reflectivity spectrum by use of transfer matrix method. A new
technique of multiple reflection-spectrum envelope concatenation is
introduced to demonstrate a 23-channel grating with uniform
characteristics in all channels. The proposed technology can densify
sampled grating both in spectral channel number and in spatially
physical corrugation.

Key words: Sampled gratings; Reflection-spectrum envelope;
Analytical expression; Fourier theory
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1ICPN-0014

Estimation of Coupling Power Parameter of
' Fused Coupled Fibers

1Saktioto,XJalil Ali, *Mohammed Fadhali, 2Jasman Zainal
!Physics Dept, Math and Science Faculty, University of Riau Pekanbaru,
Tel.+62 761 63273, Indonesia, email: saktioto@yahoo.com
2Institute of Advanced Photonics Science, Science Faculty, Universiti
Teknologi Malaysia (UTM), 81310 Skudai, Johor Bahru, Malaysia,
Tel.07-5534110, Fax 07-5566162
3physics Dept, Faculty of Science, Ibb University, Yemen

Abstract:

Fiber couplers are widely used in telecommunication and
industry as a passive splitting power device. The effective power
coupling and transmitting from one fiber to another is mainly
determined by both coupling length and coupling coefficient.
Coupling length can be calculated directly but for coupling
coefficient it depends upon the refractive index and separation fiber
axis. After fusion processes of two- SMF-28¢® couplers, the
refractive index is unknown due to change in the radius of fiber
(T1age<40pm  and 1 <1.5um). Coupling coefficient range is
obtained from a distribution of coupling ratio and compared with the
empirical formula which also enables to calculate refractive index.
In this experiment, coupling coefficient in the range of 0.6-0.9/mm
is calculated as a function of separation fiber axis and refractive
index of core and cladding. The resuit shows a good correlation
between experimental results and theoretical calculation.

Keywords: single mode fiber, coupling ratio, coupling length,
coupling coefficient, refractive index
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ICPN-0039

Dynamic Displacement Measurements with A Dual-Cavity Fiber
Fabry-Perot Interferometer

_ S. Pullteap and H. C. Seat
Laboratoire d’Optoéletronique pour les Systémes Embraqués
ENSEEIHT-INPT, 2, rue Charles Camichel BP 7122-31071 Toulouse
Cedex 7 France

Abstract:

An extrinsic fiber Fabry-Perot interferometric sensor is
reported for use in vibrometric applications. The sensor operates on
the principle of a “virtual” dual-cavity generated within the sensing
arm due to the introduction of a birefringent element into the optical
path of the sensing cavity. The resulting two sets of “phase-shifted”
interference signals produced allowed non-ambiguous directional
detection as well as improved resolution in displacement
measurements. Experimental displacement data obtained using the
fiber interferometer was found to be in good agreement with the
reference sensor employed. The potential for overcoming
polarization-induced signal fading is also qualitatively illustrated.

Keywords: Extrinsic fiber Fabry-Perot interferometer, dynamic
displacement, virtual dual-cavity, non-ambiguous directional
measurement, polarization-induced signal fading.
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ICPN-0011

Optical Target Detections by Using Joint Transform Correlator
" with Compressed Reference Images

Ubon Suripon and Joewono Widjaja
Rajamankala University of Technology Isan Department of electronics and
Telecommunication Engineering, Rajamankala University of Technology
Isan, 744 Suranarai road, Naimuang subdistrict, Muang district, Nakhon
Ratchasima, Thailand, 30000

Abstract:

To confirm a feasibility of implementing a joint transform
correlator (JTC) using compressed reference images, we conduct
experimental verifications of the proposed JTC by using an
electrically-addressed spatial light modulator. Single- and multiple-
target detections were verified by using two high-contrast images
with different spatial-frequency contents. Reference images were
compressed into a JPEG file format with different compression
ratios. The experimental results show that it is feasible to implement
optically the proposed JTC. However, an effect of an additive noise
on detection performance of the proposed correlator is more severe
than that of the compression.

Keywords: Optical Target Detection, joint transform correlator,
JPEG image compression, detection performance
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ICPN-0015

Electrical and Optical Properties of Al Doped ZnO Film
Prepared by Spray Pyrolysis Technique

Pradeep Basnet and Shankar Prasad Shrestha
Tribhuvan University Central Department of Physics Kritipur Campus,
Kritipur Nepal

Abstract:

Transparent conducting thin films of zinc oxides and
aluminum doped zinc oxide (AZO) were prepared by the spray
pyrolysis technique using an aqueous solution of dehydrate zinc
acetate (CH3COOH. 2H20, pure- Merck A. R. grade) and hex
hydrate aluminum chloride (AICI3 .6H20) on the micro glass slides.
The prepared thin films are found to be highly adherent to the
substrate and possess uniform conduction. The optical and electrical
properties of the film were investigated in terms of different Al
concentration in the starting solution and different substrate
temperature. Four probe method in Van der pauw configuration was
used for electrical resistivity measurements. The resistivity of Al
doped film is observed to vary with doping concentration. The
lowest resistivity is observed in the film doping with 2 at % [Al/Zn].
The Hall coefficient measurements show that both ZnO and AZO
show the n-type conduction. The carrier concentration was observed
to be highest at 2 at% of Al doping. The optical measurements of all
the samples with aluminum concentrations was found to be >85 %
showing the film to be highly transparent in nature. With increase in
Al concentration, the optical band gap was observed increase from
327eVto3.41eV.

Keywords: Transparent conducting oxide, ZnO thin film, spray
pyrolysis
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ICPN-0024

Steady State Numerical Model of A Q-switched Double-Clad
Fiber Laser

Seyed Ali Sedighzyabari
Islamic Azad University of Iran, Roudbar Branch, Iran
E-mail: alisedighzyabari@yahoo.com

Abstract:

The power density characteristics of a Q-switched
neodymium doped double-clad fiber laser are presented. a steady
state numerical model is developed to simulate this fiber laser. First,
the mathematical model governing the dynamic behavior of the fiber
laser is developed and then the equations are solved by the finite
difference method. The results of the numerical simulation are used
to determine the characteristics of the device such as the power
density in cavity and out put power per input pump power.

Keywords: - fiber laser, Q-switched, numerical model, finite
difference
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The Effect of Nanotechnology on Education

Chantana Viriyavejakul
Department of Industrial Education,
King Mongkut’s Institute of Technology Ladkrabang,
~ Bangkok, Thailand, kmchanta@kmitl.ac.th

ABSTRACT

The research objective was to study 1) the situation and readiness of the Thai
education for the integration of nanotechnology and 2) to propose the plans, the
strategies and guidelines for educational reform to adapt nanotechnology to the
system. The data collection was done by 4 methods: 1) documentary study, 2)
observation, 3) informal interviews, and 4) group discussion. The findings revealed
that:

1. William Wresch’s Theory (1997) was used in this research to study of the situation
and readiness of the Thai education for the integration of nanotechnology.

1) Gettmg connected to nanotechnology by search engine websnes libraries,

magazines, books, and discussions with experts.

2) Curriculum integration: nanotechnology should be integrated in many
branches of engineering, such as industrial, computer, civil, chemical,
electrical, mechanical, etc.

3) Resources for educators: nanotechnology knowledge should be spread in
academic circles by publications and the Internet websites.

4) Training and professional resources for teachers: Teachers should be trained
by experts in nanotechnology and researchers from the National

-Nanotechnology Center. This will help trainees get correct knowledge,
comprehension, and awareness in order to apply to their professions and
businesses in the future. _

2. As for the plans, the strategies, and guidelines for educational reform to adapt
nanotechnology to the present system, I analyzed the world nanotechnology situation
that might have an effect on Thai society. The study is based on the National Plan to
. Develop Nanotechnology. The goal of this plan is to develop nanotechnology to be
the national strategy within 10 years (2004-2013) and have it integrated into the Thai
system. There are 4 parts in this plan: 1) nanomaterials, 2) nanoelectronics, 3)
nanobiotechnology, and 4) human resources development. Data for human resource
development should be worked with the present technology and use the country’s
resources to produce many products of nanotechnology, such as 1) handicrafts,
decorations, and gifts, 2) agricultural products and food, 3) beverages, such as
alcoholic and non- alcoholic drinks, and 5) textiles.

Keywords: Effect, Nanotechnology, Education

1. INTRODUCTION

The world economy and society develop fast. It is necessary to adapt ourselves to this
movement, especially in technological development. We must increase our
competitiveness, including getting well prepared for the changes arising from the
modern technology called “nanotechnology.” It has been developed widely in the
leading industrial countries and become the interest of science and technological
circles in Thailand. The research and study about nanotechnology have been
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supported so that our country can make the appropriate use of nanotechnology and get
ready to improve using this technology. Therefore, the government agreed that '
nanotechnology is one of the major 4 kinds of technology to make Thailand
competitive in the world. )

Nanotechnology is the science capable of equipping materials, tools, biological
structure, and electronics equipment with new properties which are different from
their natural properties. This adds value to the industry. In addition, nanotechnology
can be used to create unlimited value commercially for industries, such as textiles,
automobiles, cosmetics, healthcare, food and drugs, household equipment, computers,
etc.

Realizing the importance of nanotechnology, Thailand established the National
Nanotechnology Center on August 13, 2003, under the supervision of the National
Science and Technology Development Office, the Ministry of Science, Technology,
and the Environment. It is composed of many units involving in developing
nanotechnology, such as the National Metal Material Technology Center, the National
Electronics and Computer Technology Center, the National Engineering Genetics and
Biotechnology Center, etc. Moreover, there are many organizations involved with
industry and technology, such as the Faculty of Engineering, Chulalongkorn
University; Nanoscience and Nanotechnology Research Center, the Faculty of
Science, Mahidol University; Science and Technology Research and Development
Institute; Ceramics Technology Research Center; Glass Research Center, Chiang Mai
University; Electronics Research Center, King Mongkut’s Institute of Technology
Ladkrabang; etc.

Although the nanotechnology development in Thailand is in its initial period and will
not have a wide effect in the very near future, the result of technological development
will bring about the progress to the overall society obviously in not long the future.
Consequently, it is important to pay attention to nanotechnology development. This is
because it will have an effect on the direction of technological development in
Thailand in the next generation. Thus, it is necessary to study the effect of
nanotechnology on the education. It needs immediate attention so that all parties
involved in education can get well prepared for the effect of nanotechnology on their
studies, teaching, and daily life.

2. OBJECTIVES OF THE RESEARCH

(1) To study the situations and readiness to adapt Thai education to
nanotechnology.

(2) To propose the plans, the strategies and guidelines for educational reform to
face the changes arising from nanotechnology.

3. CONCEPTUAL FRAMEWORK

3.1 In this research, I applied the concept of William Wresch (1997) to study the
situations and readiness to adapt Thai education to nanotechnology, as follows:

1) Searching for or getting connected to nanotechnology information
2) Curriculum integration: Nanotechnology
3) Resources for Educators

4) Nanotechnology training and professional resources for teachers
3.2 Methods
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As for the strategies and guidelines of educational reform to get ready for the changes
arising from nanotechnology, I will analyze the overall picture of nanotechnology '
situation affecting the education in many countries, which might affect Thai society,
too. I also studied the National Plan to Develop Nanotechnology which aims to get
Thailand to develop nanotechnology within 10 years (2004-2013). It is divided into 4
parts: 1) nanomaterials, 2) nanoelectronics, 3) nanobiotechnology, and 4) human
resources development. The focus of this research is on the last part: the human
resources development. '

4. THE SCOPE OF STUDY

This research is based on the academic documents, research reports, articles,
and documents of the public sector both in Thailand and from other countries. This is
to understand the situation of nanotechnology affecting the education and its effects
on the educational reform. The information from the above mentioned sources is then
analyzed and synthesized through interdisciplinary to acquire the plans, strategies, and
guidelines of educational reform which is suitable for the Thai society.

5. DATA ANALYSIS

The data analysis in this research can be divided into 5 major steps:
Use conceptual theory and framework for analysis

Check information

Make notes and indexes of the information

Make temporary conclusion and eliminate information
Make conclusions and prove them

Aol e

6. THE STUDY RESULTS

1. The situations and readiness to adapt Thai education to nanotechnology.

To study the situations and readiness to adapt Thai education to nanotechnology in the
following aspects:
1.1 Searching for or getting connected to nanotechnology information
The information about nanotechnology can be searched for or connected to
from the search engines in the websites or in the university libraries. In some
libraries, there are columns in books and we can search for the information
right there by using search engines, which is the tool used to find
information stored in the computer network with a lot of information. This
tool helps us to search for the information we want conveniently and fast. By
only entering the keywords to the search engine, we can search for the large
amount of information on the Internet network within a few minutes.
1.2 Curriculum integration: Nanotechnology
It needs many fields of engineering to support the curriculum integration of
nanotechnology, such as industrial, computer, civil, chemical, electrical,
mechanical, etc. In addition, the ideas of the students are also necessary to
Curriculum integration. The teachers may ask the students directly what



style of teaching and studying they want. That is to say, let the students
decide what they want to study by themselves. Another good way is to
introduce the idea of the thinkers, researchers, inventors, problem solvers, or
those involved in the curriculum to integrate the contents about
nanotechnology into the existing curriculum.

1.3 Resources for Educators

The government should support the availability of nanotechnology resources
for educators. Based on my evaluation of the survey about nanotechnology
knowledge, I found out that the high schools, universities, and organizations
have not provided knowledge and understanding about nanotechnology in
earnestly. They have not explained why our country should give special
importance to knowledge about nanotechnology. Furthermore, there are very
few sources of information involving nanotechnology. For example, there is
no serial column about nanotechnology in newspapers. Even though
magazines about science mention nanotechnology widely, only a few people
read or follow it up. As for books on nanotechnology, there are only a few.
Sometimes, we need to order them first. I searched for a book in the Internet,
but when I went to the book store, it was not available. I had to wait for
weeks after I ordered it. Only a few books on nanotechnology are available.
Certainly, the last source of nanotechnology I would like to recommend is
the computer. Compared to other contents, there are still a few websites
about nanotechnology. I would like those involved, especially educational
institutes, to create web sites to disseminate academic knowledge about
nanotechnology. It should provide information on the research about
nanotechnology which has already been conducted and that which is now
being conducted so that we can further the development of our country.

1.4 Nanotechnology training and professional resources for teachers
Training on nanotechnology should be organized and experts in
nanotechnology and the researchers from the National Nanotechnology
should be invited to provide knowledge on nanotechnology so that the
trainees can realize and understand nanotechnology correctly, as well as
apply it to their lives and businesses in the future.

2. The strategies and guideline of educational reform to get ready for the .
changes arising from nanotechnology

Analyzing the National Plan to Develop Nanotechnology, consisting of 4 parts: 1)
nanomaterials, 2) nanoelectronics, 3) nanobiotechnology, and 4) human resources
development, [ focused on the last part: the human resources development. Human
resources should keep their knowledge and ability in pace with the technology. The
local resources should be applied to the creation of nanotechnology work, especially
to OTOP products. Thailand is unique for its wide biological variety. We have food,
drinks, herbs, and spa products, as well as other local products. We can brand our
products according to their local names. These OTOP products are of good enough
quality to be exported. Thai people should not imported technology to produce OTOP
products because it will increase the production cost. Most OTOP products is of semi-
family industry based on local intellectual and appropriate technology with low cost.
The quality control of nanotechnology, together with the quality improvement based
on the research of Thai scientists, may benefits many industries, such as handicrafts,
gifts, agricultural products, food, drinks, liquor, wine, tea, coffee, healthcare, textiles,
etc.
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7. RECOMMENDATIONS

1. Thete should be the study and analysis of the factors contributing to and

impeding the development of our country by using nanotechnology.

2. There should be the production of media to disseminate knowledge about

nanotechnology so that the students can realized the importance of
nanotechnology on the development of our country.
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2. Objectives of the research |

1. To study the situations and readiness to adapt
Thai education to nanotechnology.

2. To propose the plans, the strategies and
guidelines for educational reform to face the
changes arising from nanotechnology.

3. Conceptual framework

A Teacher's Guide to the Information Highway
(William Wresch, 1997) j
1. Searching for or getting connected to

nanotechnology information

2. Curriculum integration: Nanotechnology

3. Resources for Educators

4. Nanotechnology training and professional resources
for teachers
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4. The scope of study

This research is based on the academic documents,
research reports, articles, and documents of the public sector both
in Thailand and from other countries. This is to understand the
situation of nanotechnology affecting the education and its effects
on the educational reform. The information from the above
mentioned sources is then analyzed and synthesized through
interdisciplinary to acquire the plans, strategies, and guidelines of
educational reform which is suitable for the Thai society.

5. Data analysis

The data analysis in this research can be divided
into 5 major steps:

1. Use conceptual theory and framework for analysis

2. Check information ' .

3. Make notes and indexes of the information

4. Make temporary conclusion and eliminate information
5. Make conclusions and prove them
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6. The study results

1. The situations and readiness to adapt
Thai education to nanotechnology

2. The strategies and guideline of
educational reform to get ready for
the changes arising from
nanotechnology

The situations and readiness to adapt
Thai education to nanotechnology -

1. Searching for or getting connected to
nanotechnology information

. Curriculum integration: Nanotechnology

. Resources for Educators

. Nanotechnology training and professional
resources for teachers
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The strategies and guideline of educational \
reform to get ready for the changes arising
from nanotechnology

Analyzing the National Plan to Develop Nanotechnology, consisting of 4 parts:
1) nanomaterials, 2) nanoelectronics, 3) nanobiotechnology, and 4) human
resources development, I focused on the last part: the human resources
development. Human resources should keep their knowledge and ability in pace
with the technology. The local resources should be applied to the creation of
nanotechnology work, especially to OTOP products. Thailand is unique for its
wide biological variety. We have food, drinks, herbs, and spa products, as well
as other local products. We can brand our products according to their local
names. These OTOP products are of good enough quality to be exported. Thai
people should not imported technology to produce OTOP products because it
will increase the production cost. Most OTOP products is of semi-family
industry based on local intellectual and appropriate technology with low cost.
The quality control of nanotechnology, together with the quality improvement
based on the research of Thai scientists, may benefits many industries, such
as handicrafts, gifts, agricultural products, food, drinks, liquor, wine, tea,
coffee, healthcare, textiles, etc.

7. Recommendations

1. There should be the study and analysis of the

3
factors contributing to and impeding the \ }
development of our country by using
nanotechnology.

2. There should be the production of media to
disseminate knowledge about nanotechnology so

that the students can realized the importance
of nanotechnology on the development of our
country.
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