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INDO -UK WORKSHOP IN FIBRE OPTICS AND ITS APPLICATIONS

ISP CUSAT hosted Indo -
UK workshop on fibre optics and
its applications during August 29 -
31, 2006. The workshop was organ-
ized by International School of
Photonics and Centre of Excel-
lence in Lasers and Optoelectronic
Sciences of CUSAT in collabora-
tion with ISP -SPIE, ISP-OSA Stu-
dent Chapters and Photonics Soci-
ety of India.

The workshop was aimed at
giving insight into various applications
of fibre optics and thereby motivate
students and researchers. Fibre optic
sensor for industrial applications, fibre
optic grating based sensors, finite
element modeling in photonics, bio-
medical photonics, sensors for civil
engineering structures, sensing in life
science applications were the topics
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highlighted in the workshop. It also
gave opportunity for the participants
from various institutions to present
their results and discuss recent devel-
opments.

The Workshop was inaugu-
rated on 29.08.2006 by the Vice
Chancellor of Cochin University of
Science and Technology Dr.
P.K.Abdul Azis. Dr. C.P. Girijavallab-
han, Director, Centre of Excellence in
Lasers and Optoelectronics Sciences
welcomed the gathering and
Dr.V.P.N.Nampoori, of International
School of Photonics gave a brief re-
port on the conduct and organization
of the Indo-U.K. Workshop. In his
inaugural address the Vice Chancel-
lor stressed the need to get involved
in High Technology research using
International cooperation. Prof. Ken
Grattan of the City University, London
offered his felicitation on the occasion
of inauguration of Indo-U.K. Work-
shop. Dr.P.Radhakrishnan, Director,
ISP offered the Vote of Thanks.

The Workshop has opened
up the way for serious collaboration

D e s k ISP- SPIE Student chapter activi-
ties

Awards and Recognitions
In the Limelight
Recent Publications from ISP

Seeing is believing

RTNSTRA Workshop 2

s its Applications

TR - )

Standing up to the cause of Photonics
Inaugural session of Indo-UK workshop

between British Universities and Indian insti-
tutions like CUSAT in the field of Optics and
Photonics.  The British Professors partici-
pated in the Workshop have agreed to pro-
vide suitable Indian students with Scholar-
ships and Post Doctoral fellowships. Lectur-
ers on various research topics were given by
resource persons from Indian as well as Brit-
ish Institutions. 33 scientists and research
scholars from various parts of the country
participated in the workshop.

There was a cultural programme i
fiKat hak aleivienamg2%nd #
30" evening.
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This is the ninth vol-
ume of Photonics News . This
News Letter of Photonics Soci-
ety of India highlights Photonics
based Researches going on
India. The year 2006 was
packed with various activities in
International School of Photon-
ics ( ISP) and Centre of Excel-
lence in Lasers and Optoelec-
tronic Sciences ( CELOS).
Prominent activities include Indo
T UK workshop on Fibre Optics
and its applications, Common-
wealth of Learning sponsored e-
content development for Digital
Learning, Raman Day Celebra-
tion apart from the extension
work like Optics to School Pro-
gramme organized by ISP-SPIE
Student Chapter. Indo- UK
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Workshop was the result of the
initiative taken by Prof B M A
Rahman of City University , Lon-
don. Such bilateral workshops
and conferences will strengthen
the link of ISP with other Interna-
tional institutions and laboratories
through joined projects and aca-
demic exchange programme.

ISP has recently ac-
quired sub-pico second laser sys-
tem which will form the part of a
Central Facility to support studies
going on in the area of ultra fast
optical processes not only in
CUSAT but in other part of the
country. Year 2006 was fruitful
one for the ISP-SPIE Student
Chapter. The website of ISP-
Student Chapter competed with

other chapter- websites to bag
the first prize. | take this opportu-
nity to congratulate all those who
worked behind in creating the
wonderful website. This student
Chapter also undertook exten-
sion activities like Optics to
School Programme, Colloquium
and Quiz Competitions for Col-
lege Students and Blood Dona-
tion Camps . We appreciate the
enthusiasm and the sincerity
with which such programme were
executed by the chapter mem-
bers.

I wish the members of
PSI a happy and prosperous
2007.

V. P. N. Nampoori
Editor -in-Chief

SUB PICO SECOND LASER SYSTEM INSTALLED

In order to strengthen
the research facilities at ISP, sub
-Pico second laser system (A
national facility sponsored by
UGC) was installed in CELOS.

The function was for-
mally inaugurated by the Vice

Chancellor of Cochin University
of Science and Technology
Dr.P.K.Abdul Azis on 5" August,
2006.

The subpicosecond
laser is one of the most ad-
vanced and sophisticated sys-
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Femto second laser Facility at ISP Lab

tems and CUSAT has become
the second University in the
country to posses such a sys-
tem (other than the National
Laboratories). The equipment
supplied by Spectra Physics Co.
in the U.S. comprises of a mode
locked Ti-sapphire laser called
t he
CW diode pumped solid state
| aser (call ed
The output from this oscillator is
amplified by a chirped pulse
amplifier (06Spi
Physics), which is pumped by
30 W Q-switched DPSS (the
OEmpower 8) . Th
pulses can be as short as 80
femtosecond with energy of 2.5
mJ per pulse. The pulse repeti-
tion frequency can be adjusted
from few Hz to 1 KHz.
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Optical diode can be conceived
as a device which has unidirectional light
transmission. Such optical device will
have applications in instrumentation like
ring cavity lasers. We were able to de-
velop such a device by polymerizing
monomer with dye which can be drawn
into fiber with concentration gradient. We
tested the optical diode property of the
polymerized preform by studying the
propagation and fluorescence character-
istics both with axial and transverse
pumping. The optical amplification stud-
ies of dye mixture doped PMMA based
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fs Laser generates supercontinuum in water

Synchronization of chaos

The study of chaotic fluctuations in the output inten-
sity of laser systems have attracted a lot of interest
in the last few decades. Synchronization of chaotic
laser system has its potential application in the field
of secure communication. We are mainly studying
the chaotic dynamics of Nd-YAG laser and its syn-
chronization.Coupling of Nd-YAG lasers can be
done in different ways to give various spatio tempo-

ral patterns.

The effect of parameter fluctuation on the
synchronization of coupled chaotic systems is stud-

Fiber optic sensors

A simple working model to deter-
mine the speed and weight of a vehicle in
motion was investigated using PCS and
polymer fibers. The fiber is surface mounted
to a platform in such a way that the weight in
motion strains the fiber at two fixed positions
and measures the dips in the transmitted
power when the moving vehicle apply strain
at predetermined points. From these, we
accurately calculated the speed of the vehi-
cle and using proper calibration, determined
the weight of the vehicle. The sensitivity of
the device to strain is found to be better
when polymer fiber is used.

Two fiber optic humidity sensors
based on bio polymers such as Chitosan and
Agarose were designed and developed. The
Chitosan based sensor showed the sensitiv-

the stability of synchronization.

ity of 0.001dB/RH for 17-95% RH range with
an accuracy of +/-7%. Meantime the Aga-
rose based sensor showed the sensitivity of
0.001dB/RH for 40-95% RH range with an
accuracy of +/-1%. Both sensors showed
good response to the change in humidity
level and reversible in nature. A chitosan
based fiber optic sensor for the study of
vegetable oil was also investigated.

Another fiber optic sensor devel-
oped is used to monitor the consolidation
behavior of clay. The property of clay by
which water goes out from low permeability
soils like clay on the application of weight is
known as Consolidation. As water goes out,
clay compresses and the amount of com-
pression and the time taken for compression
depends on the sample. This is an important

ied. This holds relevance in the realm of nonlin-
ear dynamics because the parameters of actual
physical systems can fluctuate due to various
reasons. It is observed that the fluctuation rates
or the number of modifications to the parameter
in unit time is the most important factor which
determines the stability of synchronization. The
effect of parameter modulations is also studied
wherein it is seen that the frequency of modula-
tion plays a similar role to fluctuation rates on

From ISP Laboratories

polymer optical fiber were carried out. Dif-
ferent dye concentration ratios of Rhoda-
mine 6G and Rhodamine B were used for
the present study. Compared to single dye,
tuning of the amplification wavelength is
possible over a wider range by using dye
mixtures and 20dB gain is achieved with
equal concentrations of dyes. Two photon
fluorescence studies of dye doped polymer
optical fiber has been carried out using the
femto second laser. Supercontinuum spec-
trum of the PMMA preforms is also re-
corded.

The study of chaotic
fluctuations in the
output intensity of laser
systems have attracted
a lot of interest in the
last few decades.
Synchronization of
chaotic laser system
has its potential
application in the field
of secure

communication

engineering property which must be ad-
dressed carefully when construction is
done in clay fields. The changes in consoli-
dation behavior due to various factors were
investigated successfully. All the sensors
are cost effective and easy to fabricate and
maintain.

A fiber optic humidity calibration setup
developed in ISP




