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PRINCIPAL'S COLUMN

T ancelighted to know that the 'B. H. College Science
Forum' brings out a ook — "TARANGA' containing important
issues pertaining todifferent fields of science. I gporeciate the
ndole idea and sincere efforts of B. H. College Science Forum
to dissaminate the knowledge of science among the student
camunity. The pdolication of this ook is a step forward to
our endeavor to spread the messace of kasic science and its
relevance to the present—-cay world. The hirble contributions
of aminent scholars, scientists and researchers of different
institutions and teachers of cur college to this book are
praisaeworthy. The present generations of students are inoued
witha lot of creativity, origimality, enthusiasmand dynamiam.
They need right kind of support and encouragement. Hope,
the science fonmwill also take effective step to encourace the
students camunity to contriloute towards creative writings in
different fields of science. Tre editorial beard has taken pains
to bring cut the book in a very short time. I gopreciate the
good effort and congratulate the teambehind the book.

Pl 2 &
(Dr. Bhushan Ch. Pathak)
Principal, B.H. College, Howly.



From the desk of the Editors

The B. H. College Science Forum is a Students'
Extension Activities CGall which includes faur other el ls ramely
Life Science Gall, Chamical Science Call, Mathamatical Science
Call and Frhysical Science Call. Tt was formed for the all rood
devel oarent of the students inparticular and socio-econanic
develoarent of this region in general . It was formed on 4th
Septanter, 2003 under the presidentship of Dr. R.K. Das, the
then Principal, B.H. College, Howly. Since its incsption, the
forum has organized varieties of programme that include
Departmental Seminars, Health Check up Canp, Field study
for Envirommental education of surrounding areas of B.H.
Collee, Tree plantation etc. The forumhas been regularly
pdalishing sciencelased articles of the stidents inparticular &
teachers in general an the Va1l Magazire of the forum to improve
theirwriting skills and to inaulcate knowlede in tham inpartial
fulfillments of the aims and dojectives of the forum. Kesping
this ndole aims & dojectives inview, the forumhasmede this
ndole venture to soread scientific knowledoe of various sciene
lased tagpics having saopes for further study/ research among
the students in temnms of publishingbooks.

This year, the B.H. College Science Forumhas deciced
topublish inbook form 15 nundcers of science based articles
written by Science teadhers of different institiutions. Thislook,
entitled '"TARANGA', synchronizes with the Grand occasion
of Golden Jubilee of B.H. College. The ook is a bilingual
publication - English and Assamese. The English section
accommodates 12 articles while the Assamese section



acoamodates anly 3 articles. Ore article has been repdolished
considering its inportance andnerit. Tt is expected that the
anpilation of these articles, will certainly enthise and inspire
the stidents in their parsuit knowledce in science.

The book has leen entitled "TARANGA' which means

'wave' because these articles will certainly create scientific
knowledge on the students which will spread like a wave and
inspire them for further study. We would like to thank to each
of the contrilaators of this ook who seared their valugble time
inpregaring their sdolarlyarticles.

We must acknowledoge and thank the co-geeration and
sugport received fram the Editorial Board. We would like to
offer cur warm thanks to Dr. B.C. Pathak, honourable principal,
B.H. College, Howly, who leaves no stone unturned in the
matter of publishing lbooks. The maroers of the Science Forum
also desenve gooreciation for their decision to undertake projects
topblish the books. Qur savant colleagues also deserves Kudos
for their encouraging words in realizing the project. The grogpe
of Editors claims no authority and expertise in this damain. We
are looking forward to suggestions as well as constructive

e nust place on record the services, extenced by Sanjit
Kumar Sarma and Bhabani offset and Tmaging System Pvt.
Iitd., Gmehati inpublishing the book with professional care
adzsl.

Cate : 20th April, 2016 Sanatan Kr. Nath
Pranab Ch. Debnath



Sketches of Spreading Scientific
Temper in Colonial and
Post-Colonial Assam

Ananta Mohan Sarma
Bajali College, Pathsala

Scientific tanperavent represents a goirit of qery and
as such irvolves the process of logical reasoning. Scientific
taperarent always tries to find aut the cause and the ratiamal
Justification of anevent dojectively ard is free framal l preudices.
Tt always attarpts to explain the cause-effect relationship
between two. That iswhy, amenwith scientific outlook never
kelises inumjustified thirgs, imatiaal keliefsad syeerstitias.

In India the aoncept of Scientific tamperament was first
articulated inNehru (1946) in "Discovery of India" . Referring
to sciene asaway of life, he said it as aprocess of thinking, a
method of acting and associating with cur fellowren. Recently
Markandeya Katju. Hon'ble Chaimren of Press council of India
and former Judge of Supreme court of India, said in an
TIntematiaal anference an science camnication for scientific
tamper that-the purpose of doing science is tohamess it for the
berefit of mankind to their livesetter and hgopier. He doserved
that only science can solve the praolams of backward country
like Irdia. Highlighting the ancient India's achievarents e.q.
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decimal system inmatharatics, plastic surgery innedicine and
ton plamning (Indus Valley Civilization) etc. he said that we
Sulosequently took to unscientific path of sucerstitions and
aenpty rituals, which lead to disaster. Today we are far behind
the westerm contries in science ard that is the real cause of axr
on amessive scale is the need of the hour. For the progress of
any society it is aparammnt inportance to acquire scientific
tanperarent. Scientific tanperarent has its distinctive creatings
to its credit bearing yoon hilaricus progressive societies with
better and greater autlock.

The conaspt of scientific tarperarent in Assam spread
out nook and corner in the pre colonial period under the
initiative of a handful of leading Assamese headed by Anandaram
Dhekiyal Phookan (1829-1859) . Late Dhekiyal Phukan was
popularly termed as "Raja Ranmohan Roy" of Assam for
striking endeavaur to create a circle in the conceet aroand the
state. He was inclined to "Young Bengal Movament" of the
early nineteenth century. The movament was a renaissance to
usher in the tanperarent of scientific desire. Considerable
pioneers of the movament were profilic thinkers of rational
Justification fram the Hindu College of Calcutta who moved
for the progression of scientific aut lack against the unoultired
soientificdisposition prevai ling the societies at that tire.

A Tuninary of Assarese literature Hemchandra Barua,
who has left an everlasting inpression for his ramarkable social
performances exoounded the need of widow marriage and thus
excelledhis scientific tarnperarent in the early nireteen centarry.
An orthodox Brahmin by caste late Barua had to leam English
franthemissicraries in the safe distance inhicebecause leaming
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Fnglish was consicdered to e an anti-social practice in those
days. An ardent supporter of woman emancipation and
empowerment late Barun authored a nurber of books in
vernacular viz "Kaniar Kirtan". "Rahire Rong Chong Bhitore
Kuwalhatury™' to his credit that udhold rational reflections on

Late Gunaviram Barua contemporary of Late Hem
Charndra Bana a celeorated historian of Assan caused an exanple
first ever amongst the literary circle by tying the niptial koot
with a widow Bishnupriya Devi following the untimely death
of hiswife. He even performed marriage of his widow daughter
withall solamityarddignity. Tt isaglaring instance of sclentific
tarperament that Barua ucheld in a society where aonservatiam
surraunced all the times. Thus scientific tarperarent arose in
Assam in the early nineteen century. These 111ustricus persans
did their best to arb dosarrantismand arrived at a position to
overaare superstitions andblind beliefs. The eminent social
workers desply felt the need of proper education to eradicate
suchkeliefs. Theywanted toloring clarity and precision against
the orthodox cutlook and called upon cne and all to acquire
knowledoe franwestem science, literature and philoscchy,
where scientific aoncspts predominant 1y ocogpied a vast place.

Laxminath Bezlaria deserves special mention for his
relentless affords against social evils through his powerful
writings. He alsowent a step ahead marrying Pragyan Sundari,
aBengali girl franthe family of late Rabindra Nath Thakur to
lreak the arrier of inter castemarriage. The first presicent of
Assam Sahitya Sabha Padma Nath Gohain Rarua made an
important statarent regarding the sericusness of thematter.
He hichlighted the urgency of the need to fine wage andmeans
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tomard of f the disasterous and evil aonsequences braught abaut
by sucerstiticus keliefs and custans by culminating the minds
of the gulliblemasses inhis address as president of AssamCatra
Sarmilan in 1918 at Dibrugarh. KaliramMechi (1878-1954),
Ex—Presicent of Assam Sehitya Saldha also reflected a ratiomal
ent of mird inhiswritings ace underlines an inpressive article
invermacular entitled "Kir-Sanskar" (Uncultured discosition)
acpinst the rising tendencies for syperstiticuskelief whichwas
pdblished in the "AssamBandhav", (Voll-11, No-9, 1911) was
hichly acclaimed by andall.

But the scientific temperament movement in Assam
gain marentim in an organized manner only after post aolonial
pericd. Ttwas after the creation of "Garatd Scientific Society"
estaolished in the year 1953 and sibsaquently reramed as "Assam
Scienee Scoiety'. The scaiety was established to encarpass entire
state of Assamto cater its hible service by devrlaping scientific
tanperament and also to create an envivoment of scientific
research. With more than 100 branches and about 5000 1ife
mendoers it isaeof largest scientific societies of Tndia. Since its
inceptian it is aontinuously dissamirating scientific knowledoe
in Assam and north east by holding seminars, symposia and
disaussians. The Assam Science society is relentlessly working
for science popularization and simulating scientific mindset
arong the pegple of Assam since its incgption. Scoiety isalso
publishing a popular Bi-monthly science magazine, "Bigyan
Jauty" in Assarese.

The campaign for scientific temperament gain
morentum in Assam very recently after the establishment of
"Ellora Vigyan Mancha" (EWM) . It is a non—governmental
orcanization formed in May 2004 in hallowed memory of Ellora
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Roy Choudhury an activist of All India Damocrativ Woman
Association and menboer of CPI (M) . She is the first wamen in
the whole of the north-eastem part of India to have donated
her body formedical research. Ttmay bementioned here that in
India posthumous body donation is not gaining the momentum
because of various social and religious reasons. Now many
aninent personalities of the state have put their signatire on
their last will toplede theirwhole body after death formedical
research The EVWM since its inception has been running a
movarent to spread scientific temper amongst the pacple and
to fight against all forms of sycerstitions, doscurantismand
blindkelief. EWM has been organizing workshops, seminars
etc. inall parts of the state and carpaigning and encouraging
peele for blood donation, eye donation or other huren organs
after ane's death for trangplantation ormedical research. For
the sporead of scientific tanperament FMMhas set the following

8 To inaulcate scientific tayper inpecple ard to arcuse in
them awareness to prdolems of health and hygiene, the
ervirament, disease ard their treatment and such other
isss.

D  To fight against all forms of doscurmatisms. To help
peple to overcare superstition andblindbelief and to
ingoire themtoa scientificway of life inpreferene=toae
old dogma and practice. EVWM is also publishing an
Assarese bi-anmmual megazine viz "Samikshan".

Arother organization viz. "Yukti Vikash Samity Asam
was establish in Dibrugharh in 2004 has published several
booklets with a view to soreading scientific tayperarent anong
thenmasses.



The 'Pragjyotish College Vigyan Samity' ancther organization
with sare dojectives have made sare cutstanding contributions
by publishing several books in Assamese for pramotion and
spread of scientific tayperament in Assam.

Tt is amatter of surprise aswell as great aoncem that
witch-lunting is on the rise again in Assam. The practice of
witch hinting reflects the status of waren ina society. Tt isa
share for the civilized society. Till now a ruoer of cases of
witch hunting have been reported fram various parts of the
State, particularly frandistricts like Goalpara, Bonogigam,
Raksa, Kokrajhar, Chirang and Sonitppur. The belief in the
existence of witches is desp-rooted, especially in tribal
camnities. Elderly waren especial ly widows, are suspected
to have an evil eye considered unfavourable. These days not
only the waren but also innocent men are punished in the
namre of witch hunting.

Presently in Assam Binioala Rava, a 59 year old widow
fram Thakuroi 11a village near Meghalaya border of Goalpara
district isworking relentlessly to create awareness acginst the
practice of witch hinting. Her determination, practices, hard
work has brought results and her name was naninated for Ndcel
Prize in 2005 for sccial work. Till date Birdoala has saved 34
persons mainly waren who were declared witches. According
to Birukala the AssanMehi la Sarata Society (AVSS) is helping
her inpreventing incidence of witch hunting in Goalcara district.

In addition to the aforesaid persons and orcanizations
the following eminent writers of the state who are desply
involving themselves in spreading scientific temperament
through their writings are Dr. Kulendra Pathak, Harendra Nath
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Sarma, Dr. Dinesh Chandra Goswami, Dr. Chandra Mohan
Sarma, Dr. Abani Kumar Bhagabati, Dr. Joy Dev Sarma,
Kshiradhar Rarua, Prasenjit Choudhury, Devakanta Handique,
Paramenanda Mazurdar, Indilar Deury. They all deserve special
mation for their relantless afford inthe field of aeating scientific
tameerament.

Refererces

1

Witch huntng in Assam: Strategising altermatives media
for waren empowerment and overcoming superstition—
- Joya Chakravorty, Anjuran Borah.

Daini Jyotish Aru Alaukik Chikitcha puolished by Assam
Publication Board and edited by Paramananda Mazumdar.
Antim Ischa: Published by ASTEC, Assam and others and
edited by Dr. Manoj Kr. Patowary.

Samikshan, 1st yr, Voll. IT: Edited by Dr. Chandra Mohan
Sara.

Natun Prithibi: 25th yr. Voll. TV Edited oy Hiren Gogoi..
Prooeeding of the Natiocnal Seminar Impediments in the
pramotion and spread of Scientific and Technological
Tenper, Assam Science Society, Editor: Dr. K.M. Pathak.



Plasma and its Role in
Sterilization

Dr. Mrinal Kumar Mishra
Assistant Professor, Department of Physics
B.B.K.College, Nagaon, Barpeta

Plagm is known as the fourth state of matter. We all
are familiar with three states narely solid, liquidardgas. Tt is
possible to convert one state to the other state with the
golication of erergy.

A solid typically ansists of a large nundoer of atars,
which are bound together with sare definite structures. Now
if we supply encugh energy (heat) to a solid, we shall find that
itwill melt and eventual Iy becare a liquid. In this state, the
atars only loosely interact with each other and the liquid is
able to flow. If we once again add enouch erergy to the liquid,
itwill becareaggs.

In an ordirary gas, each atan contains an equal nuroer
of positive and negative dharges; the positive charges in the
nucleus are surraanded oy an equal nundeer of necatively charced
electrons, andhence each atanis electrical ly “reutral . Ages
becares plagma when the addition of energy causes a significant
nunoer of atars to release sare or all of their electrons. The
ramaining parts of those atars are left with a positive dharge,



and the detached negative electrons are free to move aoout.
Those atans and the resulting electrical 1y charged gas are said
tole“ianized.” When enouch atars are ianized to significantly
affect theeledtrical daracteristics of theggs, it isplagma. Both
electric ardnmegretic field can influence plasma state.

Gererally, aplagm canbe defined as a collection of
charged particles in a neutral backoround moving in randam
directians thet is, snthe averags, electricallyradtral.. The term
“plag’ for an ionized gas was introduced in 1927 and it was
coined by Trving Iangmuir. Tangmuir worked for the General
Electric Ressarch Taooratory dealingwith electranic devices asad
on ionized gases. The way the electrified fluid carried high
velocity electrons, ions and inpurities raminded himof the
way blood plagma carried red and white blood corpuscles and
cgmes. The collection of particles inplagm is gaesi-reutral ard
displays aollective behavior. Quasi-nautral means the necative
ard positive dharges balance each other. Collective behavior
means that the particlemotions are aontrolled by the plasma as
awhole rather thanby 1local collisians.

Depending on the degree of ionization, plasma canle
classified intowssakly ianized and stragly icnized plases. Tre
degree of ionization can vary fram 100% for high tarperature
or fusion plasras tovery low values for 1ow tanperature plasres
or gas discharce plagmes. Aweakly icnized plagma is ane, which
hasmanymore reutral particles than dargedparticles, andthese
include electrical discharges called glows, hot cathode and
coraras, which are produced at low aurrents. Strongly or highly
inizedplasres include hich aurrent arc discharces produced at
gas pressures of around lkar, and thermonuclear plasmas,




produced at gas pressures of the order of mi li~torr. The latter
saretimes aontains no neutral particles, beingmade o entirely
of positive ions and electrons. Plagmes in rature incluce the
ionoschere, which is weakly ianized. The ionosphere surrounds
the earth about 100 km or more above its surface, and is due to
ionization of air molecules by photons fram the sun.

Again depending on gas tampeeratures, plasma can be
classified into hot and cold tyees. High temperature or hot
plasras are created in stars or in fusion. The electron and ggs
tanperatiures of hot plagmas are usual ly higher than 10°K.

Low temperature or cold plagmas are forred in the low—
tanperature plagmas mostly dotained throush gas discharce in
low pressure system and widely applied in modern age
tedhology. In the coldplagres the tenperatire of the electrans
ismuch higher than that of the gas molecules. The electrons
can reach tenperatures of 10°-10° K (1-10 V), while the gas
phase tarperature can ke as 1ow as roam tanperature. The low
temperature plasmas have been developed specifically and
purposeful 1y ased on their non- thermodynamic equilibrium
properties and their aoility to cause physical and chemical
reactions with the gas at relatively low taperatires.

In laboratory, most simple and usual way to produce
plasma is by passing a current through a neutral gas at
atmogpheric pressure or at pressure lower than atmospheric
pressure. To create lovpressure, either rotarypuap or diffusion
purp backed by rotary purp is used to evacuate the plasma
producing chanber. After achieving the desired low pressure,
plagrme producing gas is injected at a aonstant pressure.

Inanywolure of ggs, therewill always ke a fawelectrns



produced by coamic radiations and radicactive radiation fram
the surrourdings. The presence of the electric field inthe gas
causes the electrons tomove towards anode col liding with the
neutral gasmoleaules or atans on the way. If the voltace is
sufficientlyhidh, electrichreakdomn coaurs by icnizing the gas
ard arrent isestablished in the cirauit. As sufficiently ianized
ges anits in thevisible rangg, it isalso known as glowdisdarce.
The plasma produced by glow discharce process at 1ow pressure
is gererally weakly ionized-coldplagra.

The suozess of weakly-ianizad, coldplagre inprocessing
tedrology islased an its nonequi libritmratare, which provides
a large anont of dhamically active species. These dnamically
active species can react with varicus surfaces to dance surface
damistry aswall as surface praperties without affecting thebulk
pracerties of thematerials. Hence, they are getting verymuch
importance in modern technology because of its practical
aoolications inmaterial processing such as plagm etching,
chamical filmdeposition, surface modification and cleaning.
Most recent goplication of suchplagme is in the field of medical
science. Recent gplication of plaga is in Sterd lization process.

Sterilization isadysical or damical process to destroy
or eliminate unfavorable microorganiars. Sterdlizationmainly
used inmedical science to destroy germs from different
equipments. Conmon sterilization methods include heat
sterilization (pressurized steamautoclaving or dry heat oven),
gaseous chamical sterilization (ethylene oxide, ozone or
formaldehyce) , irradiation sterilization (electraragnetic




irrediation, particle irrediation ardultraviclet irvadiatian), ad
ﬁj—‘tﬂ]ﬂ‘ i ISEEL-L-LEDQ. i i 10

Why Plasma?

The above mentioned coventicnal Sterd lization methods
arewsallyssdtokill kederiaadvinsss inhest resistatraterials.
But heat sterilization is an extrarely time consuming process
ard is not suitable for articlesmace of heat sensitivenaterials
to sterilize at low tarperatire but limitedby its use of highly
of thematerials. Both dhanical and irradiation sterilization
tedniqe reqiire professiaal lywal 1-trairedpersarel toqeerate
ard the acst of queration isalsohich. Filtration sterilization is
mostly used in phamecautical industry, oat it isnot strictlya
sterilization process because it cannct destroy or rarove all
microorganians. For these reasans, there isarneed todewelpa
safe, raoid, less article daveging sterdlizatiocnmethod inarder to
overcare the dranbacks of cawventical sterdlization processes
ard thet is the rewrocess “Yolasra sterd lizatiaf’ .

Plagma sterilization:

Arew sterilization tedmiqge for sterilization of medical
This technique possesses a nundcer of advantages carpared to
lowheating of the articles, short time of sterilization and
exlagical parity.



Uncer goprapriate conditians, plasma sterdlization can
e gplied to articles at relatively low tanperatnre (oelow 5OOC)
and preserve the integrity of polymer based articles. This
tedmniqe is not anly caeable of killinglacteria and viruseslat

Tremain sterilizing factors inplagmare (@) danically
activelut electrical Iy nautral plasma particles (excited atars
andmolecules) (b) ions and electrons of the plagm and (c)
ultraviolet radiation of theplagra.

Low tarperatire plasm, which canlbe easily createdat
lowpressure by goolying electric field, antains a huge avount
of reactive species including varicus atars, ions energetic
electrons, UV radiation. Regarding plasma sterdilization,
following doservations has been mede experimental 1y,

1L Thegeeticnraterial of themicroorganian is destroyed
by W irradiation of plasma.

2 The chargedparticles of the plagra don’ t play major
role in steri lization andprincipal sterd lizing agents of
plasma sterilization are ultraviolet radiation and
eledricllyrairal seecies.

3 Effidencyof the sterilizatian oy W radiation of plasra
is higher than stancard WV scurces.

4 Forplagm sterilizationmost efficient plagm gererating
oas is the axyoen siosequently followed by air, caroon
dioxide, hydrogen, argan, nitrogen.

5 Trenost efficient radiation for plagma sterdlization is
in the wavelength range 160-240rm. The DNA of most
of the lacteria can le broken by hich energy radiation
with wavelengths below 240 rm.




& Sterilization time for the instruments with camplex
shape is determined by dhanmical 1y active reutral plasma
atides.

Inthe initial stace of plagma sterilizatian, lorpressure
plastes were used. In suchplagres, the articlehas tolbe inserted
into the plagm danber. So it was only possible to sterilize
articles having sreller volure than the plagra chaner. Farther
need of extermal puap to create low pressure also increases the
acst of the sterd lizirgprogess.

But new developrent technique like atmospheric
plasra brush eliminates such limitations. Plagm flare canlke
produced at amosderic pressure in such a device; therefore no
extermal punp is neecked to create 1ow pressure.

Tre plagma brush device ansists of a discharge draner
mece of insulatingmaterials, such as ceramic and Teflon. Two
cylindrical metal rods (with a diaveter of 0.75mm) operating
as electrockes set a certain distance (scaled up to 15mm) geart
insice the discharge dranber are powered by a dc power suely
(500 W maximum power) . One of these two electrodes is
comnected to aballast resistor (100 K&!), which isused to
suporess the electrical field fluchatians in the cathoce ragian,
intum, significantly inproving the stability of the atmosdheric
plagre saure. Mreower, the resistor also restrains theelectrical
current so that only a limited amount of aurrent is allowed to
pass through the discharce. The arrancarent of plasma brush
setip is shonn in figure. 1

Introduction of the working gas (argon) and aontrol of
the electric parareters are also very inportant for generating
uniform and stable plagma. Argon, which is controlledby a



mass flow controller tomaintain a certain flow rate, enters by
inlet port and flows through the discharge chamoer. With a
pracer electrical field goplied to the two electracks, a stablegas
discharge plasma can ke formed between the electrodes and
extended as a stabole, brush—shaped 1ow tanperatiare atmogaeric
plasma out of the chandeer through the narrow aatlet slit (width
1mm, length 15nmm) . Because of the narrow cutlet slit, the
plasma working gas passes through the chanteer at a relatively
high flow rate, which helps tomaintain the stability of the
discharce by taking away aryy heat that islui 1t o in the disdharce
process. The tarperature of the plagm is doout 50°c. Aplagme
flare of plasma brush on finger tip is shown in figure.?2

The brush-1like shaped plasma extends beyond the exit
of the dhanboer, ardpossesses the reactive featirres of lowpressre
or coldplagmas. Such igniticn canke soread all ower the article
tole sterilized. Inaddition toplasma sterilization, theplasa
brush apparatus can e readily used for material processing,
surface treatment especially for the dojects with carplicated
structures or larce surface areas that are suscsptive to high
tarperature.

Although plasma sterilization is a newly develgeed
pranising technique, still it isnot fully develgoed yet. The
interaction of plagra steri lizaticnwith livirg cells ardbecteria
cell isnot fullyunderstood and resd careful irvestication.

Other possible gplications inmedical science:
Inthenedical field, the plagra isused for sterilizing

heat sensitive re-usdbole tools ina rapid, effective ard safeway.

Plasma being caedble of killing awide variety of microorganians



such as disinfectant and antibictic resistant kacterda, Heeatitis
ard HIV virus could e ancther tarcet in near future.

Inthe food indisstry, theuse of plagma sterdlizationwill lead to
put insafeard laver self life.

The recent studies of cold atmospheric plagmas have
shown great potential for the use inbiaredical goplications.
Their distinguishedthysical and damical praperties are defined
by the uniqueress of the non-thermal non-equi lilbritmplagres.
Depending on their configuration they can be used in the
following areas: wound healing, skin diseases, antifungal
treatents, dantal care, cogretics targeted cell/tissie raroval,
adaer.
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An Introduction to the
Fuzzy Set Theory
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In normel set theory which is tenmed as Crisp Set, we
only have two choices either YES or NO. When we enphasise
on the rercentage of Trueness ard Falseness then we follow the
fuzziness of the situation. Beyond the sinple TRUE or FALSE
we et better gooraxdimation with the help fuzzy notion. Tt gives
nore acarrate result.

Most of our traditional tools for formal medelling,
reasming, and aarputing are crisp, deterministic, andprecise
in character. Crisoneans dicdhotarous, that is, yes-or-rno tyee
rather than more-or-less type. In traditional dual logic, for
instance, a statarent canle the or false-ard nothing inletween.
In set theory, an elarent can either kelong toa set ornot; in
gotimization a solution canlee feasible ornot. Precision assures
that the parareters of amooel represant exactly the real systam
that has beenmodelled. This, gererally, also inplies that the
mocel is unequivocal, that is, that it aontains no adbiquities.
Certainty evential ly indicates that we assure the structures ard
parareters of themodel to e definitely known and that there
are no dodots aoout their values or their coarrence. Uhluckily
these asaptians ardleliefs are ot justified if it is inportant,



that themodel describeswell reality (hich isreither crisonor
certain) . Inaddition, the carplete description of a real systam
would often require far more detailed data than a huen being
could ever recognize similtanscusly, process, and understand.
This situation has already been recognized by thinkers in the
rast. Tn 193, the philosgdher B. Russell referred to the first
point when he wrote: 'All traditicnal logic habitually assures
that precise synools are keing arployed. Tt is, therefore, not
gplicable tothis tarrestrial lifelut anly toan imegired celestial
existence'. Foralagtime, prdaahi lity theary ard statistics have
een the predaninant theories and tools tomedel uncertainties
of reality. They are basedtas all fomal theories-on certain
axiamtic assurptians, which are hardly ever tested, when these
theories are goolied to reality. In the meantime more than 20
other "uncertainty theories' have been develaeed, whichpartly
aontradict each other and partly corplament each other. Fuzzy
set theory~formal 1y speaking-is are of these theordes, whichwas
initially interded tolbe anextensicn of dsl lagicard/or classical
set theory. During the last decades, ithasheen deeloped inthe
direction of a powerful 'fuzzy' methamtics. When it isused,
however, as a tool tomodel reality better than traditional
thearies, thenanapirical valication isvery desirable.

History

Plato who 1aid the foundation for what would becare
fuzzy logic, indicating that therewas a third ragion (ceyard T
ard F) where these gqooosites "arbled doout. " A short histordcal
review may be useful to better understand the character and
nmotivation of this theory. The first piblications in fuzzy set



theory by Zadeh and Goguen show the intention of the authors
to gereralize the classical notion of a set and aproposition to
acoamocate fuzziness in the sense that it is aontained inhuren
langece, that is, inhuren Juogrent, evalvation, and decisians.
Zacehwrites: "The notion of a fuzzy set provides a cawenient
point of departure for the construction of a conceptual
framework which parallels in many reseects the framework used
in the case of ardinary sets, lut ismore gereral then the latter
and, potentially, may prove to have a much wider scope of
gplicaaility, partiailarly in the fields of rattem classification
and information processing. Essentially, such a framework
provides a natural way of dealing with pradolamns inwhich the
source of inprecision is the dosence of sharply defined criteria
of class mamoership rather than the presence of random
varidoles'. 'Tprecision’ here ismeant in the sense of vaguerness
rather than the 1ack of knowledbe doout the valie of a parareter
(as in tolerance aralysis) . Fuzzy set theory provides a strict
mathematical framework (there is nothing fuzzy about fuzzy
set theory!) in which vague conceptual phencmena can e
precisely and rigorously studied. Tt canalsole ansiceredas a
mocel ling language, well suited for situations inwhich fuzzy
relatians, criteria, andphenarena exist. The acosptance of this
theory grew slowly in the 1960s and 1970s of the last century.
In the secord half of the 1970s, however, the first sucoessful
practical aoplicatians in the aontrol of tedrological processes
via fuzzy rule based systars, called fuzzy control (heating
systars, et factaries, ete.), boosted the interest inthisarea
axsicerably. Suocessful gplicatians, particularly inJdgean, in
washingmachines, video careras, cranes, suoway trains, and so



an trigoered further interest and research in the 1980s so that in
1984 already approximately 4000 publications existed and in
2000 more than 30,000. Roughly speaking, fuzzy set theory
during the last decades has develgoed along two lines:

1

As a formal theory that, when maturing, became more
sochisticated and geeci fied and was enlarged by original
ideas and concspts as well as by 'erbracing' classical
metharatical areas, suchas algdara, grach theory, topology,
and so on by generalizing or 'fuzzifying' them. This
As angplicaticnr-oriented "fuzzy tedrolagy', that is, asa
tool formodeling, prdolem solving, and data mining that
has leen proven siperior to existingmethods inmeny cases
ardas attractive 'add-an' to classical agorcaches inother
cases. In199, in three similtansous anferences inFuraee,
Japan, ard the United States, the three areas of fuzzy set
theory, neural rets, and evolutionary carputing (genetic
algorithms) joined forces and are henceforth known under
'aaputatioal intelligence'. Ina similar way, the term
'soft computing’ is used for a nunder of goorcadhes that
deal essential lywith uncertainty and inprecision.

rlicati

Tre first sionificant real-life goolicatians of fuzzy set

theory and fuzzy logic began to gooear in the late seventies and
early eighties. Among such goplications were fuzzy logic—
controlled carent kilns and production of steel. The first
consurer product was Matsushita's shower head, 1986. Soon,
many others followed, among them home appliances,



photographic equipment, and autanobile transmissions. A
mejor real-life goplication was Sendai's fuzzy logic control
systam which becan to geerate in 1987 andwas and is a striking
suoaess. Inthe realmof medical instnuentation, anotable real-
life goplication is Qmran's fuzzy- logictased and wicely used
blcod pressure meter.

Aplicatians of fuzzy theory canle fourd, inartificial
intellicgence, cayputer science, medicine, control engineering,
decision theory, expert systams, 1ogic, menagarent science,
operations research, pattem recognition, and rdootics.
Mathematical develoarents have advanced to a very high
stardard ard are sti11 forthoaning to day. Since 199 fuzzy set
theory, the theory of neural nets and the area of evoluticnary
programming have become known under the name of
'camputational intelligence' or 'soft computing'. The
relationshiplbetveen these areas has retural lybecare partiadlarly
dce.

Mathematical progranming is ore of the areas towhich
fuzzy set theory has leen aoplied extensively. Primard lylased
on Bellman and Zadeh's model of decision in fuzzy
environments, models have been suggested which allow
flexibility in anstraints and fizziress in the dojective finction
in traditiaal linear and nonlinear programing, in integer and
fractional progranming, and in dynamic programming. These
mocels in tum have leen used to offer carputatiaal ly efficient
approaches for solving vector maxinmum prabolems. The past
two decades have witnessad a signi ficant dhanoe in the retare of
goplications of fuzzy logic. No engineering aoplicatians have
grown in mumber, visibility, and importance. Among such



gplicatias are gpolicatians inmedicine, social sciences, policy
sciences, frarddetection systars, assessrent of credit-worthiness
systars, andeconanics. Partiaidlarlyworthy of note is the path-
breaking work of Professor Rafik Aliev on aoplication of fuzzy
logic to decision making in the realm of econanics. Once his
work is understood, it is certain to have a major impact on
econanic theories.
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Radioactivity and its
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Radioactive materials that decay spontaneously produce
ionizing radiation which has sufficient energy to strip away
electrons from atoms (creating two charged ions) or to break
some chemical bonds. Any living tissue in the human body can
be damaged by ionizing radiation in a unique manner. The body
attempts to repair the damage but sometimes the damage is of a
nature that cannot be repaired or it is too severe or widespread
to be repaired. The most common forms of ionizing radiation are
alpha and beta particles or gamma and X-rays.

The radioactive contamination can cause health hazard to the
human body in different ways:
»  Direct inhalation of air borne particulates

¢ [sotopes of radon (inert gas but may decay in lung)

e Dust, e.g., our main source of uranium is due to re-
suspension of dust particles from the earth. Uranium is
ubiquitous, a natural constituent of all rocks and soil.

»  Ingestion through mouth
Entry through skin
Direct radiation of skin

Y VYV

A certain amount of radioactive material enters into the
bloodstream by inhalation into the lungs and into body fluid by



ingestion. In both the cases the amount of radio nuclides passing
depends on the nature of radio-material and on the physiology
of the person concerned. Some of the radio-elements distribute
uniformly and irradiate the total body at the same rate. Some of
them tend to concentrate in particular organs resulting different
dose rate in different organs, e.g. plutonium concentrates in lungs
and bones, iodine concentrates in thyroid gland, strontium and
radium tend to concentrate in bones and teeth etc.

There are two broad categories of health effects:

Stochastic health effect:

Associated with long term, low level (chronic) exposure to

radiation.

e  Cancer is considered to be the most primary health effect
from radiation exposure. Ordinarily, natural processes
control the growth rate of cells. Damage occurring at the
cellular or molecular level disrupts the controlled process-
permitting uncontrolled growth of cells known as cancer.
The ionizing radiation is a potent carcinogen as it has ability
to break the chemical bonds in atoms and molecules.

e  Radiation can cause changes in DNA- which is known as
mutation. The mutations are two types: teratogenic and
genetic.

Teratogenic mutations result from the exposure of fetuses
(unborn children) to radiation. They can result in smaller head or
brain size, poorly formed eyes, abnormally slow growth and
mental retardation. Studies indicate that fetuses are most sensitive
between eight to fifteen weeks after conception.

Genetic effects are those that can be passed from parent
to child. Health physicists estimate that about fifty severe



hereditary effects will occur in a group of one million live-born

children whose parents were both exposed to one rem.

Non- stochastic health effect:

Appear in case of exposure to high levels of radiation
and become more severe as the exposure increases. Short-term
high level exposure is referred to as acute exposure.

e  Acute exposure to radiation appears quickly e.g. burns and
radiation sickness. Radiation sickness or radiation poising
cause premature aging or even death. The symptoms of
radiation sickness includes- nausea, weakness, hair loss,
skin burn diminishes organ function.

Dose:

The amount of energy imparted to a target underlies the
concept of radiation dose defined as the energy absorbed per
unit mass of the object exposed.

The dose equivalent (H) represents the product of the
absorbed dose (D) in the tissue and quality factor (Q) which
depends on the ionizing ability of the radiation i.e. H=DQ.

The effective dose equivalent (H) is to provide by a
means for handling non-uniform irradiation situations. The effective
dose equivalent ( Hp ) is the sum, over the selected tissues, of
the product of the dose equivalent (H.) in tissue T and the
weighting factor W ... The tissue weighting factor (W...) takes
into account the relative detriment to each organ and tissue
including the different mortality and morbidity risks from cancer,
the risk of severe hereditary effects for all generations, and the
length of life lost due to these effects W . represents the ratio of
the total stochastic effects resulting from irradiation of this tissue
to the total risk when the whole body is exposed uniformly.



Hp =[ZW_ H;

To account for the continuing irradiation of organs and
tissues after intake, there is the committed dose concept.

The committed equivalent dose H . (1), is the time integral of the
equivalent dose-rate in a specific tissue (T) following intake of a
radionuclide into the body.

The committed effective dose equivalent H, (t), for each
internally deposited radionuclide is calculated by summing the
products of the committed equivalent doses and appropriate W
values for all tissues irradiated.

Hp () =W, H; (D)

Total effective dose equivalent is the sum of the dose

equivalent (for external exposures) and the committed effective

T

dose equivalent (for internal exposures).

For radionuclides with an effective half-life, exceeding
three months, the committed equivalent dose and the committed
effective dose are greater than the equivalent or effective dose
received in the year of intake because they reflect the dose that
will be delivered in the future as well as that delivered in the year
of'intake.

Units of radiation dose:

Roentgen (R): The first radiation unit to be defined was
roentgen (R). 1 R is defined by the energy produced by gamma
radiation in a cubic centimeter of air. This can only be used to
describe an amount of gamma and X-rays and only in air. One
roentgen is equal to depositing in dry air enough energy to cause
2.58E-4 coulombs per kg. It is a measure of the ionizing of the
molecules in amass of air. The main advantage of this unit is that
it is easy to measure directly but it is limited because it is only for



deposition in air and only for gamma and X-rays.

Rad (Radiation Absored Dose): Different materials that
receive the same exposure may not absorbed dose. The rad is a
unit used to measure a quantity called absorbed dose. One rad
is defined as the absorption of 100 ergs per gram of material.
Gray (Gy): Gray (Gy) =1 joule/kg. The gray is a unit to measure
absorbed dose. This relates to the amount of energy actually
absorbed in some material and is used for any type of radiation
and any material. One gray is equal to one joule of energy
deposited in one kg of a material.

Rem ( Roentgen Equivalent Man ): The rem is a unit of
equivalent dose is often expressed in terms of thousandths of a
rem, or mrem. To determine equivalent dose (rem), we multiply
absorbed dose (rad) by a quality factor (Q) that is unique to the
type of incident radiation.

Sivert (Sv): 1 Sv=1 Gray x Q, where Q is a “Quality Factor”
based on the type of particle. The sievert is a unit of equivalent
dose. This relates the absorbed dose in human tissue to the
effective biological damage of the radiation. One sievert is
equivalent to 100 rem.
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The discipline of nanoscience and nanctechnology has
recently kecare one of the most important areas of knowledoge
encarpassing variaus scientific discipline including ghysics,
chemistry, biology and engineering. Around the country and
the world this urgeoning science of nanctechnology has changed
have leen thenareral in inproving the quality of life gldoally
and have emerged as a pranising field to have marmoth inpact
on the sectors of medicine, enargy, envirament andmaterials.
Nurmerous novel applications and the products are being
devel oped and camrercialized all over the world. The science
of nanotechnology cauld lead to radical inproverents innmyriad
ficldsof life.

The idea of nanoscience and nanctedhnology gees wel 1
kack to the 2nd half of the last century. Work done early that
century clarified the nature of matter and atars, showing how
atans carbine. Research by chamists in the 1950s showed the
working of natural molecular machines. On Decanloer 29, 1950
physicist Richard Feyrmen celivered a legendary talk entitled
"There is plenty of roamat the bottan' in the Annual general



meeting of the American Physical society [1] at Califormnia
Institute of Tednology. In this famous lecture he said, "The
principles of dhysics, as faras I can ses, donot soesk acpinst the
possibility of maneuvering things atan by atom”. He also
ervisacpdlaui 1ding cirauits having sizes fewranareters that can
e used as elarents innore powerful carputers. In the talk,
he proposed that tiny raoots might e able toluild chemical
Sicstance. These idaas, thaugh, were regarded 'too geeculative
initially, lut nearly twenty years later, many inventions and
discoveries began to gopear justifying Feyrmen's time ahead
ideas. Soon inportance of these discoveries was realized and
thus nanotechnology came into existence. Eric K Drexler
exoanded Feyrmen's ideas and definition in a stimulating and
lateral thinkingway in hislock, "Engines of Creation, the
caning Age of Nanotechnology' [2] . According to Drexler:
"Nanotechnolcogy is the principle of manipulation atan by
atam, thrawh aontrol of the structure of matter at themoleaular
leel. Ttatails the anility toluildmoleaalar systars yieldinga
variety of nanomachines". At MIT in 1977, as an outgrowth
of stidies of raturally cccurringnolecular nachines, Drexler
developed the essentials of the current concept of
narctedrolagy. These idsas were first presented ina scientific
Journal in 1981 and in a book in 1986. He taught the first
course on the suoject at Stanford University in 1988.

Althouch nanoscience and nanotechnology is a new word, lut
in nature there ware many dojects that fnction on amicro and
nancscale. For exanple, abalone, which is a kind of mollugk,
can create a shell around his body which is very hard having a
hich fractire togtress. Tt was later aralyzad to reveal that this



shell is constructed by nanostructured bricks of CaCo3 which
were put together by a glue of carlbochydrate and protein mixtire.
Bsarother esaple, the flacplla, a type of kacteria can rotate at
over 10,000 yam [3] . This is anexarple of abiclogical molecular
mechire. Actually this flagellanotor is driven by proton flow
caused by the electrochamical potential difference across the
manbranes. In eighteenth and nineteenth centurdes the art and
science of photagrady was to prodiuce nancsize silver particles
by interacting visible light with silver halide. These silver
nengearticles act as a pixels of imeges. Georce Fastanman, who
was the founder of Kodak campany, first prepared a long strip
of paper caated with silver halice, whichwas actually the 1st
generation of Photograchic film. Prdoebly this was the first
camercialization of nanctechnology icea.

The Prefix "mano' is derived frama Greek word "nanons' which
means 'dwarf', but in scientific jargon, 'nano meams one
ki 1lionth. Nencscience is an interdisciplirary field thet seeks to
bring about mature nanctechnology. Focusing on the nanoscale
intersection of fields such ashysics, biology, engineering,
chamistry, camputer science & more, nanoscience is rapidly
exoandirg.

Many potential goplications of nanctechnology have already
been identified. These include consurer electronics and
carputing, danicals ardlbasicnaterials, phamaceuticals and
medical products, commnication, architectural industries,
energy and so on. Using nanosystems, better and cheaper
products can e mecke then using cowentional materials. Inthe
fubhre, we can exgoect carputers aontrolledmolecular mechires.
Treni litaryhas a great interest in nanctedhnolagy, egeecially



optical systam, and also in nanorootics, nanamechines, smart
wegons, rancelectranics, virtual reality, massivenarory, new
ultra hardmaterials for amour, new energy-aosorbing nandoased
materials for staoping lullets andloicnanodevices to detect and
destroy dhamical ardbiological agents.

In 20 years or so all devices and camputer chips will be
nanodevices. Nenoscale negnetic or gptical marories are also
caming soon. They will be extremely dense and cheap: many
full stressmovie couldle stored on ae sell disc.

Nenaraterials

Materials consisting of or containing nancparticles which can
improved properties, such as lower weight or higher strength
are said tolke renamaterials.

Nanamaterials can e categorized on those having structured
carmponents with at least one dimensional less than 100 rm.
Materials that have one dimension in the nanoscale (and are
extenced in the other two dinensions) are layers, such as this
films or surface coatings. Sare of the features on carputer
chips aare in this category. Materials that are nanoscale intwo
dimensions (and extended ion ane dimension) include nanowires
ard nanctuoes. Materials that are ranoscale in three dimensians
areparticles, for exanple precipitates, colloids and quantim
dots (tinyparticles of samicardctornaterials) . Nano crystal line
materials, mece Uo of nanoreter-sized grains also fall into this
category. Sare of thesematerials have been available for sare
time, others are geruiirely new.

Two princiral factors cause the properties of nameterials to



differ sionificantly franctermaterials: increassd relative surface
area and quantum effects. These factors can change or enhance
prcerties sxhas reedtivity, soergthardeledtrical daraderistics.
Bsararticle decreases in size, a greater praperties of atars are
fourd at the surface campared to those inside. For exanple, a
particle of size 30mhas 5% of its atams on its surface, at
10mm 20% of its atoms, and at 3nm 50% of its atoms. Thus
nangoarticles have a mich greater surface area per unit mass
carparedwith larger particles. As growth and catalytic danical
reactions oocur at surfaces, thismeans that a givenmass of
material inanangeartiadlate formwill e muichmore reactive
than the sare mass of neterial made up of larger particles.

In tandemwi th surface-area effects, quantimeffects canlegin
to danirate the properties of matter as size is reduced to the
rarcscale. These can affect the gotical, electrical ardnegretic
beheviours of materials, partiadarly as the structhuare arparticle
size gopreaches the sraller end of the nanoscale. Materdals that
exploit these effects include quantumdots, and quantumwel 1
lasers far goteelectronics.

For odrernaterials sxchas arystallire solids, as the size of their
structural carpanents decreasss, there ismuch greater interface
areawithin thematerial . This can greatly affect othmechenical
ardelectrical properties. For exarple, most metals aremace 1o
of amall crystallire grains. The boundaries between the grains
slaw doan or arrest the propacation of defects when thematerdial
is stressad, thus giving it strength. If these grains canbenece
very srell, or evenrancscale insize, the interface area within
thematerial greatly increases, which enhances its strergth. For



eaple, ararocrystal lirenickel is as strang as hardened steel..
Uncerstarding surfaces and interfaces is a key dallence for those
working on nanamaterials, and one where new imaging and
analysis instnurent arevital.

Nanareterials are not sinply ancther step in theminiatirization
of materials. They often require very different production
Jorcaches. There are several processes to create ranareterials,
classified as "top—down' and "bottan-up'. Although many
nancmaterials are currently at the laboratory stage of
merufacture, a few of themare being camercialized [4].

Major nanamaterial arrently in research and
summarized as given below :

Material ‘ Properties ‘

Clusters of atoms

Application

Ultra-thin layers-usually
a few nanometers thick —

Quantum wells

of semiconductor
material (the well) grown
between barrier material
by modern crystal
growth technologies.

The Dbarrier materials
trap electrons in the
ultra-thin layers, thus
producing a number of
useful properties.

These properties have
led, to the development
of highly efficient laser
devices.

CD players have
made use of quantum
well lasers for
several years. More
recent developments
promise to make
these nanodevices
commonplace in low-
cost
telecommunications
and optics.




Quantum dots

Fluorescent nano-
particles that are
invisible until ‘lit up’ by
ultraviolet light. They
can be made to exhibit a
range of colours,
depending on  their
composition.

Telecommunications,
optics

Polymers

Organic-based materials
that emit light when an
electric light is applied
to them and vice versa.

Computing, energy
conversion

Grains that are less than 100 nm in size

Nano-capsules

Buckminsterfullerenes
are the most well known
example. Discovered in
1985, these C60 particles
are Inm in width.

Many applications
envisage e.g.
nanoparticulate dry
lubricant for
engineering.

Catalytic
particles

nano-

In the range of 1-10nm,
such materials were in
existence long before it
was realized that they
belong to the realms of
nano-technology.
However, recent
developments are
enabling a given mass of
catalyst to present more
surface area for reaction,
hence improving its
performance. Following
this, such catalytic nano-
particles can often be
regenerated for further
use.

Wide range of
applications,
including materials
fuel and food
production, health
and agriculture

Fibres that are less than 100 nm in diameter

Two types of nanotube
exist: the single-wall




Carbon nanotubes

carbon nanotubes, the
so-called ‘Buckytubes’,
and multilayer carbon
nanotubes. Both consist
of graphitic carbon and
typically have an internal
diameter of 5Snm & an
external diameter of 10
nm. Described as the
‘most important material
in nanotechnology
today’, it has been
calculated that nanotube
based material has the
potential to become 50-
100 times stronger than
steel at one sixth of the
weight.

Many applications
are envisaged: space
and aircraft
manufacture,
automobiles and
construction.
Multilayered carbon
nanotubes are
already available in
practical commercial
quantities.
Buckytubes some
way off large-scale
commercial
production.

Films that are less t

han 100 nm in thickness

Self-assembling

Organic

substances
spontaneously form a
layer one molecule thick

or inorganic

A wide range of
applications, based
on properties ranging

monolayers on a surface. Additional from bein
(SAMs) layers can be added, peme
. . chemically active to
leading to laminates . .
o being wear resistant
where each layer is just
one molecule in depth
Coating technology is
now being  strongly
influenced by nano- | Sensors, reaction
technology. Eg. Metallic | beds, liquid crystal
stainless steel coatings | manufacturing,
Nanoparticulate sprayed using coatn}gs molgcul‘ar wires,
. sprayed using | lubrication and
coatings

nanocrystalline powders
have been shown to
possess increased
hardness when compared
with conventional
coatings

protective layers,
anticorrosion
coatings, tougher and
harder cutting tools.




Nanostructured materials

A number of
applications,
particularly where
purity and electrical
conductivity
characteristics are
important, such as in
microelectronics.
Commercial
exploitation of these
materials is currently
small, the most
ubiquitous of these

. being carbon black,
properties - c.g. which finds
hardness, transparency,

porosity — are altered.

Composites are
combinations of metals,
ceramics, polymers and
biological materials that
allow  multi-functional
behavior.

When  materials  are
introduced that exist at
the nanolevel, nano-
composites are formed
and the material’s

Nano composites

widespread industrial
application,
particularly in
vehicle tyres.

Semiconductor Quantum Dots

Brer since Faraday, in the 19th canturymece a dispersian
of nanosized particles of gold in water, chemists have been
devisingways of creating fire dispersians or colloids of avardety
of meterials.

New physical techniques, including scanning praoe
micrescaoy, nowpermit the acarrate draracterd zation of particle
sizes. It has alsobeen realized that the thysical pracerties of
such firely dividedrmatter partiailarly the electrical andgotical
procerties are strangly influencedloy qantmeffects. Nenoscale
rarticles of samiconductingmaterials, such as caduium selenice
ard calliumarsenice, are known as quantumdots- their size is
such that quantum effects change the energy levels of their
depcerd on their dimensians. In other words, their colour dhances



with size. These have potential goplications in new kinds of

Particles can be made to emit or absorb specific
wavelangths (claars) of lidht, merely by control ling their size.
Recently, quantimdots have fournd agolications in carposites,
solar calls (gratzel eells) ard flhuorescent biolagical lacelsvhich
uselooth the srall particle size and turable erergy levels. Recant
advances in chemistry have resulted in the preparation of
monolayer-protected, high quality, monodispersed, crystalline
quantum dots as small as 2nm in diameter, which can be
cawveniently treated and processed as typical damical reacent.
They can also be used instead of dyes as markers for molecauiles
inbiological experiments.

To detect cancer, scientists can design quantum dots
that nind to saquence of INA thatt are associatedwith the disease.
When the quantum dots are stimilated with licht, they emit
their tniqe bar codes, or lakels, meking the aritical, cancer
associated INA sequences visible. The diversity of quantum
dotswill allow scientists to create meny tnique labels, which
can identify nurercus regions of DNA simultanecusly. This
will ke important in the detection of cancer, which results fram
the accumudlation of many different changes within a cell.
Arother advantage of quantum dots is that they canbe used in
the body, eliminating the need for bicpsy. The emergence of
this wonderful technology has cpened up avenues for other
technologies to grow which would find its applications in
different fields and shape the futhare ina different form.
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Banana Fibre - A Means for Self
Employment

Dr. Purabi Sarmah Baruah
Asstt. Professor, Department of Botany
B.H. College, Howly

Gldeal warming rings a great threat to our ervirament
as well as mankind. This threat can be overcome by the
replacarent of non-renewable, nanroiodegradable and synthetic
materials with the renewable, biodegradable and natural
materials. One of the most important and innovative use of
agriculture waste is inbanana trunk. It was reported that
gooroximately 5 1akh tones of lanana pseudo stans were found
as agriciltire westenaterials every year after harmvesting. Instesd,
it ispossible touse these peaudo stars for extraction of karara
fibre which can e used for meking di fferent clothes and cther
decorative itars likelags, papers, aapositenaterials etc. In
Japan and Nepal, high quality textiles product is found tole
very popular and has great darard.

In Irdia, the tedology of karara fibre extraction has
been developead in South India where in a good number of
kerera filre extraction units have leen ruming very successfully.
Sare finms are excorting the kernana fibre products.

Inrorth-east India, banara Misa paradisiaca linn.) is
a very pooular crap and now a days the north-east states have
adoeted the technology fram south and started production of
banana fibre and fabric. In Assam, lanana has a very great



darand due to its nutrient rich and it is popularly known as
'"Kol'. Ttlelongs to under the family Misacese.

Uses of Banana Fibre:

Farlier, there was a very limited use of barara fibre and was

primarily used for meking only a few items like roces, mats,

and sare cther carposite materials. But in recent time, the

uses of kaerana fibre becare very popular and used for different

purposes. Sare uses of karana filbre is as follows.

»  Since the fibre is very hard ard it can last for doout 100
years, it canlbe used tomeke arrencies, bond pacers ete.

»  Ttcenbeussdinpgeer irdstry for its hich cellulose axtent

» Ttcanbeussdas a replacarent of fibre glass

»  Mattresses, pillows, cushions ete. canbenmede frankenara
floe

»  Different decorative itams such asbags, sarees, neckties,
table cloths, nugs, purse, mdoi le phane covers, door foot
mets, artains, hats, dhoto frares, kelts, kaskets, dggals,
mats are also possible tomake franlanana fibre

»  Different textiles can e menufactured

»  Avery hard andbest quality rope can also be mece.

Characteristics of Banana Fiber:

Banana fiber is anatural fiker. It has sare on pthysical and

chamical properties which

make fiker quality fire and hard.

»  The fineness, hardiness and spirmaboi lity of berara fibre is
acaparatively better than bancco filer and ramie filer
thouoh the agoearance of all these fibres are alnost sint 1ar.



» The chemical composition in banana fiber contains

celluloss, hamicalluless, and lignin.

Tt has amller elagtion.

Tts shiny agpearance becares very attractive dgcerding oo

the extraction & spiming process.

»  Light inweidht.

Both aosorption and release of moisture capacity is hich.

» It iseasily decarposable and bio- degradable and so an
eco-friadly filer.

Y V V
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Method of extraction of Banana Fibre:

Banana fibre is extracted fram the pseudostemof the
plant. Three different methods viz. manual nethed, chemical
method and mechanical method for extraction of kanana fibre
are practiced by the pegole. Out of these three methods, the
mechanical method is aansidered as the best because of its fastest
vay of fibre extraction, production of good quality filre canlke
extracted without effecting the envirament. The extraction of
the natiural fibre fran the plant required certain care to avoid
darece. Initially, thelbanana plant sections (pseudostam) are
cut in to pieces of about 1.5 - 2.0 m long from the main
psaudostan. Tnpurities in the rolled fibres such as pigrents,
brcken fibres, coating of cellulose ete. are raroved maral ly
through carbing.

Tremarual extraction of anara filbres is tedicus, time
consuning, and causes darege to the fibre. Tt also cause wournd
innails of fingers. Therefore, this tedniqe isnot useful for



Inmechanical method, cut sheath of pseudo stem is
inserted into the machine one by one. The machine removes
the non—fibrous tissues ard aderent materials franthe fibres
present in the sheath and ultimately produce the fire fibre as
output. Rased on the variety of banana pseudo stam and the
cacacity of themechirge, it ispossible toextract at least 40 kyof
fibre in 8hours.

Drying of banana fibre:

The extracted banana fibres should e beaten in stone
or hard leds to ramove the non—fibrous tissues and coherent
materials franthe fibres. Then the filores are dried properly so
that moisture is ramoved framthe fibre. After anplete drying,
it beoares ready for bagging.

Dying of banana fibre:

The extracted fibres of banana can ke dyed using both
ratiral and damnical dyes. Different natiral dyes 1ike Mejankori
(Senduriya) , tummeric, silikha etc. canle used for dying the
filres. After dying, the filores are ready to use forweaving. The
fibres should be dried under shace after dying instead of sun
dy.

After dying and drying, the fibres should be oamoed
without pith content and should ke 100% dried and packed,
by air tight polythene Bags. Tre fibres shouldbe stored indry
places so that airmoisture cannot e dosorbed by the filre which
helps inmeintaining the qelity of fibre.



2Advantages of kanara fibre extractor machine

1L  Banama fibre extractormechire is very sinple

2  Fasytomdoilize (portable inrature)

3 TWaren also can operate, less maintenance and safe to
qoerate.

4 User frierdly & econaric least cost effective.

8  Clean work atmosphere.

6 Fifty times increase in fibre production carpared to
menual process.

7 Superior quality fibre in terms of length, softness and
alar.

How many manpower is needed to operate the
Machine?

Two persons (waren) are sufficient to goerate the
machine. One waran is used to cut the trees into pieces and
the other waren is to goerate the machirery. Tt is possible to
nun the activity by a single person also if two persms are not
aailde.

Space requirament for establishment of a unit

To establish alarara filbre extractionunit, it doesnot
require a huge space because, the fibre extractionmachire is
very sinple and portable in nature. A roanwith a size 15ft x
10ft is enough for running one unit. The rawmaterials and
finished products can also ke stored in the sare roam.



Who can carry out this unit?

Barara adltivating farmers

Self help Groups and NGOs

Entreprerairs. 4 Rural unamployed youths
Rural women & Mahila samitis

Any other individial or group

~NoO WD

Is it possible to grow this unit in urben areas?

The fibre production unit can ke grown at any where as
per ones convenient. To grow the unit in urban areas, the
entrepreneurs nust have to collect the required rawnaterials
(cseudostans) fram the areas where banara is grown. They can
also encourace and engace rural youths/ famers to grow kanena
plants on aontract kasis or by helping themwith financial aids.

Market potential of kanana fibre:

There is very great demand of banana fibre in the
countries of United States, Furoee, Japan and Nepal . Sare
machinery producing carpanies (e.g. Eco Green) have already
mece  tiepwith the entrepreraeurs for exporting their produce
indifferent comntries. In South Irdia, there is a great darard
of banana filbre and a very large marketing network has been
developed by di fferent Tnstitutions for exporting the banana
fibres. The products can be sold both as fibre and the value
added products. To captiure a good market network, the producer
nust have to confim to produce a good quality fibre aswell as
final product so that it can stand in the Gldeal market. In such
cases, the entrepreneur shauld have meke procer plarning.
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Applications for Microbial Enzymes
in Food Industry

Promod Ch. Borah
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Introduction

Enzyes are produced by all living arganiams as catalyst
for varicus bicchamnical reactions. In food industries enzymes
have een used to produce and to increase the quality and
diversity of food. Micrdoial enzymes have been ford toplay a
vital role in food processing industries and their inpact going
to e felt much more in caming years. The enzyme mediated
pracesses arepreferred de to theirhich speci ficity and least oy
products. The food processed in this way is close to the netiral
products and are thus categorized as "Green". Sare use of the
products that we use micrdoial enzymes are cheese, yoghurt,
bread, wine, beer, syrup etc. Farly food processes irvolving
proteolysis were normal ly the inadvertent consequence of
encooenous or micradoial activity in the food stuff.

Tre aoplication of micrabial enzymes in food processing
industry has been known for ages and the oldest known enzyme
mediated process is alcoholic fermentation irvolving yeast.
Tocay enzyies are used inlakery, brewing, dairy, meat, sugr,
fruit processing and other food industrdes.



The biochamical diversity of micrabial enzymes makes
tham logical source of a wice variety of enzymes for use in the
food and biotechnological systans. Geneticmanipulation of
microorganisms increases their potential for production of
enzymes used for variaus industrial parpeses. Thus possibi lities
of producingmicrdoial enzyes to catalyze virtial ly any desired
reactians arerearly endless.

Major micrabial enzymes used in food industry

Sare inmportant enzymes used in the food industry are
sumarized here
1. Raret:

The ramet enzyre is used inmenufacture of deese. The
use of this enzyne in cheese production was avong the earliest
goplication of exogenous enzyire in food processing, datinglack
aooroximately 6000 BC. The use of rennet as enzyme in cheese
merufacture is perhges the larcest single gpolication of enzye
1in food processing. Tn recent yvears proteinase has ford additiasl
aplication in diary tedhnology, for exanple in acceleration of
cheese ripening, modification of functional procerties and
precaration of dietic products. Many i croorganisms are knoan
to produce remnet 1ike proteinases eg., Rhizanicor pusillus,
Rhizancornmiched, Ageerdgillus aryzae, Irpex lactisetc.

2. laase:

Lactose, the sugar found inmilk and whey, and its
correspanding hyrolase, lactase or b-gglactosicase, haveleen
extensively researched during the past decace (MEhaiya, 1987) .
Lactase enzye caverts lactose in to lactic acid and respansible



for coagulation of milk protein (casein) . Iactase treatedmilk
increased the swestress of the resultant milk, thergoy avoiding
the requirarent for addition of sugars in themanufacture of
flavoredmi 1k drinks. Manufacturers of ice cream, yoohurt and
frozen desserts use lactase to inprove scogp and creaminess,
sweetness, digestibility, and to reduce sandiness due to
crystallization of lactcse in concentrated preparatians. Gheese
manufactured fran hydrolyzed milk ripens more quickly than
the cheese manufactured fram normal milk.

The microorganisms preducing lactase enzyme are—

ILactabacillus, bhulgaricus, Lactabacillus celbruckii,
Agcergi 1 us niger, Agoegillus aryzee, andKluyveranyes lactis ete.

3. Gatalases

Catalase is an enzyme that can ke produced franlbovine
livers ormicraoial sources. Tt catalyzes the decarposition of
hydrogen reroxide to becare water and oxycen molecules. The
enzyne can e used in a Limited amount in cheese production.
Catalase effectively ranoves the residial hydrogen peroxide,
ensuring that the faoric is peraxicde-free andmainly usad in food
industry and also in eggprocessing with other enzyres. Catalase
is a comon enzyne fourd in nearly all living organisms which
are exposed to oxygen, where it functions to catalyze the
deconmposition of hydrogen peroxide to water and oxygen

(Gelikani P, Fita I, Loswen EC, 2004) .

Glucose axidase and catalase are often used tagether in
selected foods for preservation. Superoxice dismitase is an
anticxidant for foods and gererates HO,, It is more effective
when catalase ispresant.



4. Lipasss
A lipase iswater soluble enzyme that catalyses the
hydrolysis of ester bonds inwater-insoluole, lipid suostrates
(Svendsen, 2000) . Lipase isused as biccatalyst to produce free
fattyacid, glycerol ardvariaus esters, art of glycerides ard fat
that ismodified or esterified frandegp sicstrate i .e. palmail.
Those products are extensively used in pharmecy, dhamical and
food industry. Lipases (triacylglycerol acylhydrolases) are
produced by microorganism in individual or together with
esterase. Various aninel ormicrdoial lipases gave prancunced
deese flavaur, Jowkittemess and strarg rancidity, while licases
in aarbination with proteinases and/or peptidases give good
cheese flavarwith low levels of bittemess. Tn amorelalanced
aoprcach to the acceleration of cheese ripening usingmixtores
of proteirases ardpepticasss, attenated starter cells ar cel1-free
extracts (CEE) arelbeing favored. (Wilkinson, M.G., 1995) .
Microorganiams that produce lipases are Psedanonas
aeruginosa, Serratia ,marcescens, Stachylococoocus aureus,

5. Poteasss:

The Proteolytic systamof lactic acidlacteria isessntial
for their growth inmi 1k, and contrilutes signi ficantly to flavour
development in fermented milk products. The proteolytic
systam is carposed of proteinases which initially cleaves the
mi 1k protein to peptides; peptidases vhich cleave the peptides
to gmall peptides and amino acids; and transport system
resoonsible for cellular yotake of srall pectides ard arino acids.
Iactic acidlacteria have a corplex proteol ytic systam capsble



of cowertingmilk casein to the free amino acids and peptides
proteinases, endoosptidases, aningoscticasss, tripecticasss, ard
proline-seecificpactidases, whichareall serineproteases. Aoart
firam lactic streptocoocal proteinases, several other proteinases
fran nonlactostreptocoacal origin have been reported. There
are also serine type of proteinases, e.g. proteinases fram
Lactdoacillus acidophilus, L. plantanum, L. dellbrueckii sp.
bulgaricus, L. lactic, and L. helveticus. Aminipectidases are
impeortant for the develoarent of flavour inmilk products,
since they are capable of releasing sirngle arino acid resides
franaligopectides formed oy extracel lular proteinase activity.
(Law, . J., Haandrikman, A., 1997)

6. Amylases:

They can ke derived frankacteria and fungi . They play
amjor role inthe food andbererages (caking), rewing, starch,
sugar industries. This enzyme is used extensively in drink
industry for exanple the production of High Fructose Syrup
(HES) or in textile industry. Anylases canbenace franvarious
microorganisms especially franRacillus, Pseudamonas and
Clostridium family. Fotential acteria that are recantlyusad to
produce anylases in indistrial scale are-

Bacillus licheniformis, B. stearothenmgohillus, B.
Stearothermochi 1us

Alda anylases have signi ficant effects onlaked goods.
If the content is low, this leads to low dextrin production and
poor ges pradiction. This intum results in inferdar galitylresd
with reduced size and poor crust color. To aapensate for the



deficiencies of the grain, it isnecessary toaddeither suggpr or
alda anylase. The addition of enzyes offers cartain advantaces
orr axpr. A aflarmill, it ispessible to starcardize the enzye
content of the flour so that a uniform commodity can ke
supplied. Furthemmore, enzymes bring about a gradual
formetion of sugar, which matches the needs of the yeast. When
the dough is placed in the oven, the steadily increasing
tanperature leads to an increase in the enzymes' rate of reaction
ardnore sugar is produced. Malt flour andnalt extract canlke
used as enzyme suelarents asmalt is rich in alpha anylases.
However, it isbetter tousea fincgl alda arylase.

PRODUCTION OF FERMENTED FOOD
a Food prodiscts fran fermented mi1k:

i) Qulturedlbuttermilk Streptocooass lactis
Streptococaus cranoris
Ieuconostoc citrovorun,
Ieuconostoc dextranicum

ii) Sour cream Strepteocoanus .
Teuoconostoc sepe.

iv) Acidophilousmilk Tactdoaci lus acidgchilous

v) Yogurt Strepotococcus thermochi lus

vi) Kafir Streptocooass lactis
Lactose fementing yeast

vii)Kimiss Straptococass lactis

Tactdeacilusulgarias



Fermented food products:

1i) Pickle Cucumber Teuconostoc mesamtheroids
1i1) GreenQlive Qlives Leuconostoc mesentheroids

iv) Sasae Beef & Pork  Rdicooos carevisiae

v) Tempeh Soylean Rhizaous oligoseorus
vi) Soy saxe Soylean, Asgpergi 1us aryzee
Wheat
Tetragenocoocus halophilus
Zygosaccharanyces rouxi
vii) Miso Rice Aspergillus aryzee
wviil) di Black gram Ieuoconostoc mesentheroides
ix) Rl Taro Psudamonas spe.
Tactdeeci 1 lus pastaurdans
Tactdeeciluskrevis
Streptooooaus lactis
Geotrichum candium



Aladhalicbeverages

irvolved
i) Beer Grain mesh Saccharamyes carevisiae

Sacchararyces card soergensis
ii) Wire Fruit Juice S. carevisize car. Ellipsoidens
iii) R Sucarcare

Sacdhraranyes cerevisae
Conclusion:

Fram the aoove discussion it may be concluded that,
micrdoial enzymes play significant role in different food
indistrdes. They are directly or irdirectly irvolved in aar day to
day life. Different food items of cur cay to day life are
menufactured by goplying various enzymes of micrdoial origin.



Carbon Nanoallotropes:
Fullerenes, Nanotubes and
Graphene
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1. Introduction:

The uniqueness about carbon is its ability of to participate
in covalent bonding with carbon or nonmetallic elements in diverse
hybridization states (sp, sp?, sp*). Centuries ago, natural carbon
materials were found to exist as various types of amorphous
carbon, diamond, and graphite. Diamond is a transparent
electrical insulator and the hardest known material whereas
graphite is a soft material with remarkable electrical conductivity.
Diamond consists of tetrahedral sp* carbon atoms that form
unique large crystals. In contrast, graphite consists of sp? carbon
with stacked graphene monolayers are held together by van der
Waals interactions.

Over the years, a range of new carbon materials known
as carbon nanoallotropes exhibiting surprising and diverse
properties have been identified. The first carbon nanostructure
to be discovered was the C, molecule, known as fullerene was
initially reported in 1985.? Fullerene with C,, C_ , and even
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larger species were also subsequently discovered. However, C,
is by far the most widely studied and the smallest known stable
carbon nanostructures till date. Each C,, molecule consists of
60 carbon atoms arranged in a series of hexagons and pentagons
to form a spherical (truncated icosahedral) structure. Six year
later to the discovery of fullerene, another important carbon
nanomaterial known as carbon nanotubes (CNTs) is
discovered.’” The discoveries of fullerenes and CNTs, were
followed by the discovery and isolation of another carbon
nanostructures known as graphene in 2004.° Graphene family
also includes several similar nanostructures that consist of a single
graphene monolayer or a few graphene monolayers.

These carbon nanoallotropes consist primarily of sp?
carbon arranged in a hexagonal network, can be regarded as
members of the same group. They have similar structural
components but their properties vary significantly due to their
different sizes and shapes. Although, a few more nanoallotropes
such as single-walled carbon nanohorns (SWNHSs), onion-like
carbon (OLC) spheres, carbon dots, nanodiamond, and carbon
superstructures are discovered in recent years, this review is
confined to different aspects of fullerene, CNTs and graphene
only.

2. Classification of Carbon Nanoallotropes:

Carbon nanoallotropes can be classified on the basis of
their morphological characteristics. First, contain nanostructures
with empty internal spaces such as fullerene, carbon nanotubes.
The guest molecules such as metals, atoms, or other
nanostructures are accommodated within these voids as well as



can facilitate certain reactions. Nanostructures with no internal
spaces such as graphene would belong to a separate second
category under this scheme. Another approach to classify the
carbon nanostructure is based on the dimension of the
nanoallotropes. The concept distinguishes between
nanoallotropes such as 0D fullerene, 1D CNTs and 2D graphene.
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Fig: Fullerene (C,), Carbon nanotubes (CNT), Graphene

2.1 Fullerene

The study of carbon nanostructures began with the
discovery of the fullerenes. In general, fullerenes are closed hollow
cages made of sp>-hybridized carbon atoms arranged into 12
pentagons and a number of hexagons that can be calculated from
the total number of carbon atoms. A fullerene with 20 +2n carbon
atoms will have n hexagons. The number of pentagons is
predetermined by the closed shapes of the fullerenes and will
always be 12. C, isregarded as the smallest carbon nanostructure
with an external diameter of 0.71 nm.

Although, fullerene soot consists of several similar
structures with higher or lower numbers of C atoms (e.g., C.,
C,. C,,,and C,), C_ is the most abundant, the most widely
studied. It takes the form of a truncated icosahedron containing
12 pentagons and 20 hexagons. All of its carbon atoms are sp>-



hybridized. However, as the arrangement of carbon atoms is not
planar but rather pyramidalized, a “pseudo”-sp*-bonding
component must be present in the essentially sp? carbons. Thus,
C,, and other larger fullerenes can be viewed as a carbon
nanoallotrope with hybridization between sp? and sp®. The
presence of pentagons is essential, introducing curvature and,
hence, allowing closing of the cage. Two different types of bonds
are identified from C , X-ray diffraction pattern, viz. one bond
with length 1.38 A connecting C atoms common to the two
adjacent hexagons and the other with length 1.45 A connecting
C atoms common to the pentagon”hexagon pair. In the solid
phase, C,, either exists as aggregates or forms a crystalline
structure with a face-centered cubic (fcc) lattice.” Fullerenes have
been characterized using various spectroscopic techniques.®'°

2.2. Carbon Nanotubes

Carbon nanotubes were discovered and characterized
several years before the isolation of graphene.’” “Carbon
nanotubes” is a general term that refers to a wide range of tubular
nanostructures with similar structures and shapes. Ideally, they
are based on a hexagonal lattice of sp? carbon atoms such as
graphene. However, in nanotubes, the edges of the graphene
sheet are fused to form a cylindrical tube with a high aspect ratio
(i.e., length-to-diameter ratio). The simplest CNT has a single
graphenic wall and is capped at both ends. Single-walled carbon
nanotubes (SWNTs) have diameters of around 0.4"2 nm and
are several micrometers long, with an empty internal space. CNTs
can also be double-walled (DWNTSs)'"! or multiwalled (MWNTs)
carbon nanotubes depending on the number of graphenic layers



in the walls of the cylindrical structure.! CNTs are not dispersible
in organic solvents or water and are usually held strongly together
in bundles by significant van der Waals interactions.'>!* A new
similar group of cylindrical carbon nanostructures that have
recently appeared are referred to as bamboo-like CNTs due to
the division of their internal spaces into small cavities similar to
those found in bamboo. '

2.3. Graphene

Graphene is a very abundant material, is the building
block of natural graphite. Carbon atom in a graphene sheet is
connected to three neighboring carbon atoms by covalent o
bonds, creating a robust honeycomb lattice (hcb). Graphene is
currently the strongest known material. The unhybridized p-orbital
of the carbon atoms are oriented perpendicularly to the planar
structure of the graphene sheet and interact with one another to
form the half-full w band that gives graphene its aromatic character.
The optical transmittance of a graphene monolayer has been
measured at nearly 97.5% ' but the transmittance decreases
rapidly as the number of stacked monolayers increases. Raman
spectroscopy is a powerful tool for assessing the quality of
graphene samples.

3. Methods for preparation of carbon nanoallotropes
Most carbon nanostructures are constructed from 2D
hexagonal carbon lattices. However, in practice, it is not generally
possible to fabricate carbon nanostructures using a carbon lattice
as the starting material. In fact, apart from graphene nanoplates
and multilayer carbon nanosheets that can be isolated from



naturally occurring graphite, graphitic nanostructures are generally
produced from carbon sources such as graphite, organic gases,
or volatile organic compounds by using instrumental techniques
to reorganize carbon atoms. The most common such techniques
are carbon vapor deposition (CVD), laser ablation, and arc
discharge.

3.1 Fullerene

C,, and other fullerenes are produced from graphite by
vaporization using arc and plasma discharges >'%'¢!7 or laser
irradiation."'s Alternative methods include naphthalene pyrolysis'
and hydrocarbon combustion.?*?! The crude products obtained
using all of these methods contain a small proportion of fullerenes,
with C, being the most abundant. The fullerene mixture is isolated
from the initially formed soot by simple extraction with benzene
or toluene, after which the desired products are isolated by
column or liquid chromatography.” One mechanism describing
formation of fullerenes involves four steps.?? First, vaporized
carbon atoms from graphite tend to form carbon chains with a
length of up to 10 atoms (up to C, ). These carbon chains then
progressively grow to monocyclic rings (C,-C, ). In the third
step, further growth leads to three dimensional carbon networks
resembling features of curved shells. The last step then involves
growth of small fullerene cages due to the shell-closing
mechanism.

3.2 Carbon nanotubes
Although CNTs have the same basic structure as
graphene, their method of preparation differs from graphene.



There are several well-established methods for CNT production,
2 simplest one to prepare SWNTs is an arc discharge between
two carbon electrodes in a chamber under an inert atmosphere.
In addition to gases such as He, CH,, and H., various volatile
organic molecules can be introduced into the chamber to influence
the properties of the resulting nanotubes.”> MWNTs are
produced by arc discharges in the absence of a catalyst. DWNTs
have also been produced by the arc-discharge technique under
atmospheres of H, or Ar using a mixture of Ni, Co, Fe, and S as
the catalyst 2 and by pulsed arc discharges with a Y/Ni alloy as
the catalyst.?” Most powerful existing method for preparing CNTs
is CVD over a metal catalyst. The carbon vapor is usually
methane, ethane, acetylene, ethylene, a H,/CH, mixture, or
ethanol, while the metal catalyst is usually nanoparticles of Fe,
Co, or Ni, or some alloy of these metals.

3.3 Graphene

Graphene monolayers can be isolated by the liquid
exfoliation of graphite using ultrasonication in specific organic
solvents.?®? In some cases, surfactant molecules are used to
stabilize graphene in liquid suspensions.***! Cai et al. have
reviewed the various methods of graphite exfoliation®? although
some challenges still left for large-scale production of graphene
oxide (GO).»33** GO is produced by oxidizing graphite using strong
oxidizing agents which results epoxy, carboxy, and hydroxy
groups to the graphenic surface.’ GO nanoplatelets are easily
exfoliated in water and can then be partially reduced and
transformed into graphene nanoplates.***” The reduction process
creates defects in the graphenic layer that are not completely



repaired during annealing.*® Other methods for the preparation
of graphene are based on CVD *# the intercalative expansion
of graphite #'? or the thermal annealing of SiC.##

3.4. Fundamental Physicochemical Properties of Carbon
Nanoallotropes

The majority of the interest in carbon nanoallotropes
relates to graphene and CNTs because of their outstanding
mechanical and electronic properties and, especially, the ability
to transfer these useful properties to composite materials. It is
known that, on lowering the size, below a characteristic threshold
value, the physicochemical properties of nanomaterials are
governed by finite-size (quantum) and surface effects.* Besides,
as the size of a nanomaterial is lowered, more and more atoms
lie in its surface layers, promoting emergence of surface effects
which evolve due to symmetry breaking and weakened and
unsaturated chemical bonds. For graphene, only one dimension
1s confined while the other two are nonconfined. For nanotubes,
two dimensions are confined while the remaining one is
nonconfined. In the case fullerene, all three dimensions are
confined. Due to the coexistence of confinement and the
delocalization effect, 1D and 2D nanomaterials show mixed
behaviors with continuous and discrete density of states.*
Therefore, the evolution of size dependent band gaps and peaks
and/or singularities with peculiar electronic states gives rise to
interesting electronic properties. For 0D nanomaterials, the
density of states is of a discrete nature, manifested by significant
gaps and reflected particularly in optical features (e.g.,
photoluminescence).



4.1. Fundamental Properties of C |

Due to its molecular character and limited size, pure C,
lacks many of the fundamental properties of other carbon
nanostructures such as conductivity and mechanical strength.
Despite lacking these properties, its structural morphology makes
C,, a very useful radical scavenger. Due to its spherical shape
and electron-deficient character, C_ reacts easily with all kinds
of free radicals. Because of this ability, it has been evaluated as a
radical scavenger that could potentially be used to protect
polymers from harmful radicals ¥ and as an antioxidant in
cosmetics and biological systems.*-** Another fundamental
property of C, is its ability to act as an electron acceptor in the
donor-acceptor units of energy conversion systems.’'> An
interesting and widely studied property of fullerenes is their ability
to form superconducting crystals when doped with alkali metals.
C,, crystallizes in an fcc lattice with well-defined tetrahedral and
octahedral cavities between the C molecules. These cavities
can host several species, including alkali-metal and alkaline-earth-
metal atoms without significantly changing the basic crystal
structure.

4.2. Mechanical Properties of Graphene, Carbon
Nanotubes

Due to the high strength of the covalent C-C bonds
between adjacent sp? carbon atoms, graphene and CNTs are
the strongest known materials with a high flexibility. Additionally,
carbon nanotubes and graphene have rich nonlinear mechanical
properties such as flexibility, buckling instability, and fracture
strength.>* They are found to be resilient, sustaining extreme



strains without any indications of brittleness, plasticity and atomic
rearrangements. These impressive mechanical properties together
with the other unique characteristics of graphene and CNTs (e.g.,
their flexibility, chemical inertness, and electrical conductivity)
have shown their utility in technological applications.

4.3. Electronic and Related Properties of Graphene,
Carbon Nanotubes

Graphene is characterized as a zero band gap
semiconductor or semimetal because its density of states is zero
at the Fermi energy level. The band gap of graphene can be
tuned by applying a voltage across its structure. The high electrical
conductivity of graphene monolayers and their capacity to carry
large currents at room temperature studied. The high electrical
conductivity is frequently explained in terms of the low defect
density in the graphene crystal lattice, which increases the mean
free path of electrons.**>* The charge carriers in graphene behave
as massless relativistic particles with the properties of Dirac
fermions. Graphene also exhibits an ambipolar effect, a feature
whereby its charge carriers can switch from electrons to holes
under the influence of an applied electric field. **** The electronic
properties of graphene have been found to strongly depend on
the number of layers and relative positions of atoms in the adjacent
layers (i.e., the stacking order). The properties of graphene are
shared by carbon nanotubes, which can be regarded as
cylindrically fixed graphene monolayers in the case of SWNTs
or multilayers in the case of MWNTs.**¢! The conducting
properties of CNTs are determined by the way in which the
graphene monolayer is rolled up to form the cylinder, which means



that CNTs can be metals or semiconductors. In other words,
the electrical characteristics of carbon nanotubes are strongly
governed by the diameter and chirality of the nanotubes. If carbon
nanotubes are doped, the resulting materials may be p-type, n-
type, or intrinsic semiconductors depending on the type and
concentration of the dopant.®? Its electronic features are
dramatically altered by the presence of defects, vacancies, and
impurities. In fact, metallic CNTs have excellent conductivities
(i.e., low resistivities) and can carry very high current densities.®
The electrical resistivity of individual CNTs varies with differences
in the structure of the studied CNTs (which can be metallic or
semiconducting). Carbon nanotubes also have interesting optical
properties that may lend themselves to various noteworthy
practical applications and sometimes regarded as “practical black
bodies”.* More interestingly, graphene exhibits electrochromic
behavior; i.e., its absorption and emission of light are controllable
by electrical stimulation.®®

4.4. Magnetic Properties of Carbon Nanoallotropes
Carbon nanoallotropes such as fullerenes and carbon
nanotubes are magnetically nonattractive. In a fullerene, short-
ranged magnetic properties are, in general, governed by its
structure, containing both pentagons and hexagons.® In fullerene,
magnetic susceptibility includes two contributions, i.e., a
diamagnetic term from the hexagonal rings and a paramagnetic
term from the pentagonal rings. Despite of the fact that on
increasing the fullerene size the number of hexagons increases,
no relationship between the cluster size and enhancement of the
diamagnetic contribution has been observed. Sometimes, the



paramagnetic term is strengthened by intercalated oxygen and
intrinsic defects. Weak ferromagnetic behavior has been reported
only in some fullerene derivatives, including C,  charge-transfer
complexes.” In single-carbon nanotubes, the magnetic properties
are driven, in particular, by spin polarization and ring currents
surrounding the nanotube emerging if a magnetic field is applied
along the tube axis.®® Carbon nanotubes, single-walled or
multiwalled show diamagnetic behavior.®” Pristine graphene is
metallic and is assumed to be nonmagnetic as a result of
combination of the p-orbitals perpendicular to the graphene plane,
forming an extensive n- bonding network with delocalized n-
electrons.” However, it behaves in a magnetically ordered manner
if defects such as adatoms, doping, vacancies are introduced.”!
The p (hole donor) and n (electron donor) character of the adatom
influences the spin polarization and determines the magnitude
and orientation of the net magnetic moment of the cluster around
the adatom.

4.5. Chemical Reactivity

Carbon nanoallotropes are generally regarded as stable
materials because of their low reactivity toward substances such
as gases or acids during chemical processing. However, they do
exhibit a degree of chemical reactivity and can undergo various
organic reactions and modifications at their surfaces, and also in
their internal spaces in certain cases. The main role of chemical
modification is to modify the physicochemical properties of
carbon nanoallotropes to increase their usefulness in specific
applications. In addition, they have been found to form a range
of noncovalent interactions with various chemical species. The



chemical reactivity of the fullerenes, particularly C,, has been
described extensively.”” C, behaves as an electron-deficient
polyenic molecule with a conjugated m-system that has no
boundaries. This means that its carbon atoms are connected only
to other carbon atoms and have no covalent bonds to hydrogen
atoms, unlike other polyenes. Their extensive n-systems allow
fullerenes to participate in addition and redox reactions. Although,
C,, 1s a quite stable structure, the geometric demands of its
spherical shape force its C”C bonds to deviate from planarity,
giving the molecule a degree of angle strain. This strain is
responsible for much of'its chemical reactivity. Therefore, C,
can participate in most organic reactions that involve sp? carbon
atoms, such as additions of nucleophiles or radicals to C=C
bonds, cycloadditions with dienes, and dimerization or
polymerization processes, among others. The other carbon
nanoallotropes i.e., CNTs, graphenes have similar structural
elements and therefore exhibit similar chemical reactivities which
can also be tuned by functionalization of CNTs,”" graphenes,’*”’
have been in literature. In this review, the known procedures for
the chemical functionalization of carbon nanoallotropes are
categorized on the basis of the reactions involved.

4.5.1. Addition to sp? Carbon Atoms

Because of their many unsaturated carbon”carbon
bonds, carbon nanostructures can participate in a wide range of
functionalization reactions based on the addition of organic
species to C = C bonds.” The most attractive and widely used
organic species are organic free radicals” and dienophiles. Aryl
diazonium salts are the most frequently used organic intermediates



inradical addition reactions involving CNTs® and graphene.®'*?
However, other radical precursors and initiators, including benzoyl
peroxide®® and tyrosine** have also been used. Dienophiles react
readily with the sp? carbon atoms of C_. The high reactivity of
C,, in these processes is due to the great strain imposed on the
C=Cbonds due to the curvature of the spherical structure. The
reactions of C, are also facilitated by its high solubility in toluene.
Similar strains (particularly true for SWNTs) exist for CNTs.
Hoswever, the strain in CNTs is less pronounced than in C_, it
is still sufficient to increase the reactivity of their sp?carbon
atoms.” Graphene theoretically has a planar structure, but its
high surface area and minimal thickness give it locally a large
number of anomalous or nonplanar domains with curvatures that
impose strain on its C = C bonds. In addition, the sp* carbon
atoms at the edges of the sheet and at defect sites weaken the
aromatic character of the nearby sp? regions and enhance their
chemical reactivity. Furthermore, the formation of a covalent bond
on a graphitic surface transforms sp? carbon atom to one with
sp® hybridization. As the number of sp? carbon atoms in the
graphenic lattice is increased, the aromatic character of the
surrounding C = C bonds is reduced, causing their reactivity to
increase. In addition, the decoration of carbon nanostructures
with organic substituents can profoundly modify their
physicochemical properties, dispersibility in liquids and polymers
as well as its hydrophilicity or superhydrophobicity.®’

4.5.2. Reactions at Edges and Defect Sites.
Defects in the hexagonal lattices of graphitic
nanostructures are formed during their preparation or purification



as a consequence of the strongly oxidative conditions that are
often applied in these processes.***” Defect sites and the open
ends of tubular carbon nanostructures are usually rimmed with
sp? carbon and oxygen containing functional groups, particularly
carboxyl groups and epoxides. The reactivity of graphene oxide
in particular is governed by the remarkably high concentration of
such groups at its edges and defect sites. Two of the most reliable
reactions involving carboxyl groups are esterification and amide
bond formation. Both have been used extensively to functionalize
CNTs®*° and graphene oxide.”'*

4.5.3. Noncovalent Surface Interactions

The large surface areas of graphene and the external
surfaces of CNTs are ideal for the immobilization of metallic or
metal oxide nanoparticles that are used in catalytic systems,
supercapacitors, fuel cells, batteries, etc. The deposition of metal
nanoparticles on CNTs and graphene monolayers has been
reviewed extensively.”*7 Apart from their large surface area,
graphene and CNTs are excellent substrates due to their high
chemical and thermal stability, electrical conductivity, and high
mechanical strength. The aromatic character of graphitic
nanostructures allows them to participate in 7 stacking interactions
with aromatic molecules. Such noncovalent functionalization has
the advantage of not disrupting the nanostructures’ aromatic
character. Functionalization produces magnetically modified
CNTs which are easily dispersed in organic solvents due to the
organic components of the magnetic nanoparticles. Alkali-metal
and alkaline-earth-metal atoms can be intercalated into C,,
crystals with an fcc lattice. When this happens, some of the metal’s



electrons are donated to the conduction band. The combination
of three alkali-metal atoms with one C_, molecule yields a
superconducting crystalline structure.”

4.5.4. Internal Spaces as Nanoreactors

The internal spaces of CNTs can be regarded as
nanoenvironments, provides an ideal arena for studying the
physical and chemical properties of organic molecules or
nanoscopic structures accommodated within them. These spaces
could also potentially be used as nanoreactors that would enable
the detailed study of various organic or inorganic reactions.
Despite the strong interest in such nanoreactors, there have been
relatively few published studies on the encapsulation and reactivity
of molecules or nanostructures in CN'Ts because it is very difficult
to manipulate the internal spaces of these nanostructures. Species
that have been encapsulated inside SWNTs include C,,
metallofullerenes, small proteins, and simple organic molecules.”-
122 Fullerenes also have empty internal spaces that can
accommodate guest molecules. However, access to these spaces
is only possible during the formation of the fullerene cage, and
only individual atoms, ions, or small clusters will fit. Due to the
small size of the inner space of the most widely studied fullerene,
C,,» only individual atoms or ions have been entrapped in the
hollow C,, cage, forming so-called endohedral (metallo)
fullerenes.'®

5. Summary and Outlook
This review represents only three of the carbon
nanoallotropes primarily in terms of their dimensionality (one from



each OD, 1D and 2D) from a number of carbon nanostructures.
Attempt has been made to mention the known methods for their
synthesis, their chemistry, and their most important
physicochemical properties. Finally, in this review, comprehensive
discussions on applications individual nanoallotropes have not
been described at length. However, some particularly interesting
features and key applications of fullerene, nanotubes and
graphene are incorporated.

Carbon is undoubtedly the element with the broadest
and most diverse range of nanoallotropes.'* Moreover, variety
of structures obtained by exploiting the morphological
transformations of these nanoallotropes results in diverse,
extraordinary properties and exciting potential applications.
However, it is worth mentioning that these nanostructures exhibit
unique properties which are partly attributed to the presence of
foreign elements or other functional groups. For instance, 0D
carbon nanoallotropes contain some non-carbon atoms that have
profound effects on their properties. Graphene often contains
epoxy and carboxyl groups, mainly at their sp*-hybridized edges.
The stability, chemistry, and properties of 1D and 2D
nanoallotropes are also strongly influenced by the presence of
non-carbon atoms, which are generally incorporated during the
synthesis of the nanoallotropes. For example, carbon nanotubes
often contain traces of the metal catalysts used in their synthesis,
which has important effects on their conducting/semiconducting
properties.

Fullerenes have been studied extensively due to their
superconductivity, which is retained at relatively high temperatures
(up to 33 K) compared to that of other organic



superconductors.'” If doped with foreign atoms, their critical
temperatures can be raised even further.' If combined with a
suitable polymer with a low band gap (e.g., one based on
porphyrins), fullerene-polymer hybrids can be used to form
heterojunctions for organic solar cells, light weight and low-cost
energy sources with power-conversion.'”” With appropriate
functionalization, they may have medical applications as
antioxidants, neuroprotective agents, enzyme inhibitors,
quenchers of reactive oxygen species, and antimicrobial agents
and in targeted imaging.'%

The single-walled and multi-walled carbon nanotubes
might be useful for enhancing the strength of composite materials
due to their very high Young’s moduli and tensile strengths.'®’
CNTs remarkable electrical, transport, and optical properties
together with their high surface areas have increased the thirst of
different groups for its applications in different dimensions such
as in energy and gas storing devices,'!? building blocks of
nanoelectronic, spintronic, and nanophotonic devices''!-''> drug-
delivery and gene delivery systems.'"* CNTs have also expected
to play significant role in environmental remediation because of
their suitability to adsorb both organic and inorganic pollutants.''s

Due to the remarkable properties of graphene and its
derivatives, it is anticipated to have a very wide range of
applications. In particular, its properties may enable the
construction of robust lightweight, thin, and flexible display
screens, field-effect and ballistic transistors, spin transistors and
spin logic devices, photosensitive transistors, novel
electrochromic devices (in the form of graphene oxide),
transparent conducting electrodes for liquid crystal displays,



organic photovoltaic cells and organic light emitting diodes,
components of optical modulators, and conductive plates in
supercapacitors and lithium ion batteries.!'*'> In addition,
functionalized graphene and its derivatives have promising uses in
various fields of medicine, including drug/gene delivery and cancer
therapy, biosensing and detection of neurotransmitters.'2¢-12°
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Traditional Bird Traping Methods
of Assam

Pranab Ch. Debnath
Asstt. Prof, Department of Zoology
B.H. College, Howly

Assam within North-Fast India is one of the most
important areas in the Indian succontinent for developing a
aaprehensive conservation network for avian fauna. Of all
zares of Tndia, it isperhaes the ridhest in camunities, seecies
ardendamicity. It isalsoarart of gldeal bicdiversity hot soot

Myers, 1988, 1991) and are of the 'endamic bird areas’ of the
world (Collaret.al. 19%4).

Diversified hebitats ardvaricus exolagical associatians
have significantly enriched the avian diversity in Assamwith
more than 950 species belonging to 302 genera and 68 families.
The largest fami lylbeing Sylvidee (115 speecies belanging to 37
gerera) followed by Muscicgpiche (62 species belonging to 22
gerera) , Accipitridae (44 species belonging to 23 genera) ,
Corvidae (39 species kelonging to 15 genera), Anatidae (29
Species belonging to 14 genera), Scolopacidae (25 species
belonging to 10 gerera), Passeridee (23 speciesbelanging to 7
erera), Picidee (2 speciesbelanging to 11 gerera), Colinbidee
and Cuculidae (18 species each belonging to 6 and 7 genera
resoectively), Frasianicee (18 species belanging to 11 gerera)



ardsoon . Thus, the state represents 53.5% of the total birds
Seecies of the Indian sdocontinent (Saikia, 2000) .

Man has berefited himsel f by daresticatingwildbirds, suchas
the Red Jurngle Fowl Gallus gallus, Mallard Anas platyrdyndos,
Greylag Goose Anser anser, and the Blue Rock pigeon Coluroa
livia. Various species of wild birds were hunted since times
immamorial to syplarent men's diet. Till todaybirds are killed
by shooting, tragoing and poisoning for humen consunption.
For the agriaulturdst, there carnot ke a better friend then the
birds. Because they are the most effective natural check of a
variety of insects. The birds also adniraoly check the disease
vectors such as mosquitoes and flies. The common Myna
Acridotheres tristis is a known destroyer of agricultural insect-
pest. The birds of prey, which are saretimes hated due to
occasiaal 1oss of darestic chicken ard dacklings, arealsoussful
as they effectively control the rodets.

Hmnting, trapoing, poisoning and eqg collecting are sare of
the threats to the survival of the birds. But nore of these are
more serious than the destruction of their habitat by man.
Altermation of habitat by expansion of farming, encrcadment
for ssttlament, fillingof tress, Thmailtivaticnof thehill trikes,
draining of beels ardmardres, and develqarental activities such
as aonstruction of industrial units and higmways, has pushed
many of the canmon birds in to the verge of extinction. In
Assam forests have disggoeared at a rate of 200-250 sg. km.per
year between 1972-1975 and 1980-1932 (calculated on thekasis
of National Renote Sensing Agency's Report, 1983) . Since the
later half of the last century, more than 2200 sg km. of prime
hebitat, mostly trapical rain forest, haveleen cleared for tea



plantation in Assam. InBalipara RF, Sonitpour district, ¢.100
aut of 188 km sg.km is under encroadment and Forest Villages.
Inter-state bordar praolars often maeke biodiversity the worst
sufferer. Alost the entire stretch of AssanArniradal Pracesh,
AssamNagaland, and AssamMeghalaya border is forested and
isexcellent ratiral habitat. Digadte over territory, aonfusion,
break down of law-and-order and ultimately felling and
encroadhment in cleared and "disputed' areas have already cost a
few thousand square kilareters of prime habitat. The carplete
loss of ane excellent forests aarprising Nadoor (south block),
Doyang, Diphu and Rengra RE's in Golaghat district of Assam
bordering Nagaland is solely due to this factor (Choudhary,
1999) .
Themain dojective of the early hunters ard trageers in killing
or capturing birds was for food. Tomany of the present day
hunters, shooting of birds is a hddoy and pastime. Although
birds are still eaten in large nubers, they no longer forma
major supplarent to diet. The handy and lichtweight air rifles
and air guns are widely used to shoot small and medium sized
birds. For larger birds like honbi 11s and duacks, rifles ardguans
are used. The traditional tedmniques arployed for hinting and
tragping cesoite the acoessibi Lty to fireams still sarvive innary
rarts of Assam. Widespread traditicnal equiprent is in the form
of a catgoult (slingshot) . Tt ismade ypo of a forked trestoranch
(srall and handy) , ridoer and a stall piece of leather tohold
the '"bullet', which ismede of clay or srall stone. Onemore
type is akin to a bow made out of bamooo. These are very
harmful wegeons as more birds are maimed than killed. This is
a commn practice invillages ardeven in towns, esceciallywith



the youngmen andlooys. In the riverire aress of the villace and
also in sare larcprbeels, a large ninber of wintering waterfonls
including ducks and geese are caught 1ive by using woven rets.
The net is sarewhat similar to the ones used while fishing.
The best tire is at dawn and earlymoming, wenthe air is still
fooy.

Rirds to primitive pecple were valued not anly as foodout also
formeking clothes vhich were perfectly insulated by the feathers
to kesp aut the winter cold. Perhgps the best exanple of this
tocay is the "farming' of either ducks which is verymuch apart
of Teelard's econany. The edder (Sanaterianollissiam) lines
its nest with a thick down plucked fram its breast. During and
acpin at theend of it, the lreeding season down is harvested ard
used to line slesping bags and bedding thus giving us the
'elderdomn'. In sare parts, these coverings have gone out of
fashion, being replaced by the duvet, which is the French rame
for the eider. At ae time, not so langago, the feather industry
almost reduced a very large nunoer of bird species to total
There are anflicting reports regarding the origin of falaory,
bt it certainly did not originate as a sport. InNorth Kores,
there are still falaxerswonmeke a livirgby sallingbirds killed
by their hawks; the food is traditionally shared (however
ureqally) with the birds just to kesp thamsharp. Tt is reported
that in Bangalore City, 28 species of native and 6 geecies of
exotichirds are being sold. This trace was traditical andhas
been practiced formeny generations. Thebirdsbeingpricedat
Rs. 5 for Mnias to Rs. 10,000 for Shaheen falcon. The peak




season for the trace of birds is fran Octdeer to Decaner.
During this pericd, an average of 50 birds and in other months
25-30irds are sold every cay. Parakests are orought partly for
pests and partly for astrology use. Pigeons and Doves are
sacrificed on religicus andnedical gronds. Doves, Mnias and
Myras are also kept as pests. Farmowl for anntrol of agraaltral
pests, quils, patridges and even pea fowl are used as food. In
Coorg district of Karnataka, the green pigeon (Treron
phoeniagoters) are threaterned die to kil ling for celicacy food.

1 Nare of the Trap: PHAT

Buildingmaterials: Barboo sticks, cane and rope (Synthetic
nylan) .

Specially meant for: White-Breast Waterhen (Amaurormis
poeniara) .

Season: August— March.

Time: Whole day, basically during moming and evening time
istrelest.

Toentification Characters of the Rird:

Sexes alike white forehead, dark salty grey doove, silkywhite
below, silky grey sides of breast, flanks; rufous on vent and
uckr tail-coverts; solitaryar in awell garties.

Food: Insects, wonms, nmollusks, shoots of marsh trees.
Voice: Verynoise whenbreeding during rains; silent during dry
SeEEm.

Habitat: Reed coveredmarshes, ponds and tanks.

Procedre:

In this systam, the smll barooo pegs are fixed fimly on the
ground, preferaoly on the known tracks of birds. Then lassces



mecke of nylon or other hard strings are placed in between the
2 Name of the trap: CHITKA

Joecial lymeant far: Tittleegret Eorettagarzetta) Ioxallyalled
Season: August-Mardh.

Time: Whole day, basically during moming and evening time
isttelest.

Tdentification Garacters of the Rird:

Little egret'skack ishlack in coloar and the 1egs also simi larly
black. 65—an. lanky snow-white marsh bird, black and yellow
(oreeding) yellow (nomoreeding) beck.

henlreeding, lang fine plures ankack, usually solitary, rarely

more than three or four birds scattered over ammth, towering
owr otheregrets.

Food: Small fishes, frogs, tadooles, aquatic insects, wonrs,

nmollusks, shoots of marsh tress, crustacean.

Voice: Anoccasically crosk.

Hebitat: Reed coveredmarshes, ponds and tanks, jheels, dap
irricatedareas, save tines tidal cresks.

Buildingmaterials and Procedure: Baooo (aoout 2 feet 1ag),
care, iron stick (about 3 fest long and rope (Synthetic nylon)
ard iron pins. For meking the trap a Y-shapedbranch is taken.

The length of the branch is about 1.5 fest. Alanboo scale is
fisedwithloth amms. Ancther srall ot sensitive scale ispresant

under the first scale and its aore end is fixed at the adjoining

point of the Y. As a result, when amll pressure is goolied over

the free end of the sensitive scale, it goes dowrmard quickly.

Tre free erdvhich is laying puts under the first scale aotains a




groove. A thin ironplate which is not anded easily is comected
at the posterior portion of the Y. saretimes instead of iron
plate baboo stick of similar size is also used. Anylon rope
aoout 2 to 3 feet long is also comnected swing end of the iron
like a lash. Then the rope is taken uncer the fixed scalewith
pulling the free end of iron in a dowrmard position and ket in
the groove of the second scale with the help of a very small
doject which is previocusly comnected in the race. The roee is
aggpin an the fixed scale and kot firal ly yoon the sensitive scale
with a ring which becare 1loose and tighten easily. Insice the
ree ringa srall insect is kept for attraction the i rdks.
Mechaniamof traping: The trap is kesping in a suitable place
where birds are moving here ard there for food. The captive
insert trying hard and to free, when the hungry bird see the
insect Jurping there, inmediately caves near the sensitive scale
ispush then the free end of the scale goes dowward as a result
the doject which is keep in contact on the groove rarove and
ultimately the iron plate is going to swing. Then the loop of
the race which is kesp around the insect tight autamtically
ardbird is hanging. The whole process is aarpleted quickly so
that the bird cannot get any chance for escaee. The hinter who
iswaiting far aares to the trap and catches the bird alive.

3 Name of the trap: FOR-AILA.

Buildingmaterials: Barooopole (about 1 merte long) kanbooo
sticks (4 Nuoers. ), carne ard rope (Synthetic nylon) .
Speciallymeant for: Camonmyna (Acridotheres tristis)
IoallyalledSalika.

Season: August— March.

Time: Whole day, basically during moming and evening time




isthelest.

Toentification Characters of the Rird:

A very camon bird of medium size seen almost everywhere
in loose flocks or inpairs. Abirdof starting family it wears a
well-groared dark borown pluage all over the lody with patdhes
of ack shad on the forehead. Rill and legs are yellowwith a
yvellow patch of featherless skin around the eye. Awhite patch
of feather becares praninent during flights.

Food: Qmivorous in foodhaoit, it isasocidblebird leadinga
1ife of camensalisms with human being. Normally they feed
on the ground picking up tidoits of discarded foodmaterials
ard relishing insects, wons etc. ingardens, roads, goen areas
and house carpounds, displaying no signs of fear or suspicion
of man's aoproach.

Voice: Very noise during moming hours.

Habitat: Nests are created on branches of trees or even on
housetaes. Both sexes take part in nest building, incubating
ard feeding of the Yaungs.

Precedire:

The For-ala aonsists of a lanooo pole and four kanoco sticks,
of which ane is pointed. While the three cuter sticks aremace
sticky with gun collected and prepared franwild plants, in
the cantral, pointed, stick ae live temite is inpaledaskait to
attract birds, which in their attanet to catch would get stuck
with the three sticks affixedwith glue.

4 Name of the trap: DAUK-FAN

Specially meant for: White-Breast Waterhen (Amaurormis
pomiara) .

Season: August— March.



Time: Whole day, basically during moming and evening time
istrelest.

Tdentification Garacters of the Rird:

Sexes alike white forehead, dark salty grey doove, silkywhite
below, silky grey sides of breast, flanks; rufous on vent and
ucker tail-cowerts; solitaryar ingrall parties.

Food: Insects, wonms, mollusks, shoots of marsh trees.
Voice: Verynoise when breeding during rains; silent during dry
e,

Hebitat: Reed coveredmarshes, ponds and tanks.
BRuildingmaterials and Description of the trap: This type of
trap islbox likemece up of bartoo, thread, careneterials etc.
used formainly to aollect the Heron species alive.

This trap isbax—shaeed by aooraxinately 4fest in lergth, 4 fest
inbreathard 1 foot inheight. At first the frare ismace by flat
landooo scales. The end of the landooo scale is knittedwith the
height bearing two kanoo scales with fine care thread. Then
all the side of the box excspet the togrost part are maetted by
bamoco sticks and threads leaving Jjust five hole oneach side
walls which are later utilized to trap the bird like heron with
ogrerally feed anaqatic eecies like fish. Agpacial typeof stick
ismace by the fine thread and hanged fram the top of the each
wall which finally camouflaged with the hole of the wall.

Tre tgarost wall i.e., the roof of the trap is slightly cowex.
The roof is netted by kancco and cane stick arranged in cross
lire. Tre crosspoint of the stick is later lightly stickwith raxh
Jute cores or sutli. Franthe imer sice of the stick is a donrvardly
hanged thread is placed at the end of which a fresh fish is ket
ard it is found almost middle of the kox. The fish is already




visible franthe side holes of the each sicewalls and even fram
the roof of thebax (trap) . Now it is ready to trap the heron.
Mechanismof traping: Sare birds feed on fishes. Taking this
view this trap ismade. Actually the herons are so hungry the
fish by hook or by crook. This retaare is suicidal to tham. It is
alreadyention that the hanoed fish is visible franall sides of
the box. The hinter of the birds by thismethod is so experience
that they knowwhere it will be successful . They place the trap
in such aplace that the heron could ot inegine that actually a
trap. Placing the trgp in such aplace the hinterwatch it frama
ramote place. So, it looks like a nomen area. Wen the hirgry
heron 1ooks the 1iving Junping fish inside the trap, they care
rear the trge and search for get to enter the trap ard to eat the
fish. Theyput their longbill and neck insice the trap. As a
result the stick hole becares samaller and sraller die to the
disturance of heron to this stick. When the distidcance gradial ly
higher at last the neck of the heron s strargled itself. Theheran
start to strike her feathers and to cry. Then the hunter who is
waiting fram savewhere care to the trap and catch the heron
alive by loosing the neck stick an watch for the second victim.
5 Name of the trap: JUTT TRAP

Specially meant for: Heron and White-Breast Water hen
(Zrrauromis pheenicaura) «

Season: August— March.

Time: Whole day, asically during moming and evening time
istrelest.

Tdentification Garacters of the Rird:

Sexes alike white forehead, dark salty grey doove, silkywhite
below, silky grey sides of breast, flanks; rufous on vent and



uckr tail-coverts; solitaryar in awll garties.

Food: Insects, wonrs, mollusks, shoots of marsh trees.
Voice: Verynoise when breeding during rains; silent during dry
SeEEm.

Habitat: Reed coveredmarshes, ponds and tanks.
Ruildingmaterials and Description of the trap: This type of
trap islox like mace up of baooo, thread, careneterials etc.
used for mainly to collect the Heron species alive. Thismethod
of traping of bird is widely cocurring in Bodo daminated areas
of Barpeta District.

This trap is box—shaped by approximately 2fest in
lergth, 1.5 fest inbreath ard 1 foot inheight. At first the frare
ismecke by flat bartco scales. The end of the anooo scale is
knitted with the height bearing two bamoco scales with fine
care thread. Then all the sice of the box except the togmost
rart are natted by lamooo sticks and threads leaving Jjust five
hole neach sicewalls which are later utilized to trap thebird
likeheronwith gererally
feed on agqatic soecies like fish. A special type of stick ismede
by the fine thread and hanged fram the top of the each wall
which finally camouflaged with the hole of thewall.

Tre toaost wall i.e., the roof of the trap is slightly
covex. The roof is netted by lamooo and cane stick arranged
incross lire. Tre crosspoint of the stick is later lightly stick
with rauh jute cores or sutli. Franthe imer sice of the stick is
a dowrwardly hanged thread is placed at the end of which a
fresh fish is kept and it is found almost middle of thelox. The
fish is already visible franthe side holes of the each sicewalls
and even fram the roof of the box (trap) . Now it is ready to




trap the heron.
Mechanism of traping:

Sare birds feed on fishes. Taking this view this trap is
mece. Actually the herons are so hungry the fish by hock or by
crook. This nature is suicidal to tham. Tt is alreadymention
that the hanged fish is visible franall sides of the box. The
hunter of the birds by thismethcd is so experience that they
knowwhere it will ke successful . They place the trap in such a
place that the heron could not imegine that actually a trap.
Placing the trgp in such aplace the hinter watch it frama ramote
place. So, it looks like a nomen area. When the hungry heron
locks the living jurping fish insice the trap, they care near
the trap and search for et to enter the trgp ard to eat the fish.
Theyput their laghbill adreck insice the trap. Asa result the
stick hole beaares araller ard steller die to the disturdoance
of heron to this stick. When the distidoance gradal 1y higher at
last the neck of the heron is strargled itsel f. The heran start to
strike her feathers ard to cry. Then the hinter who is waiting
fram sarevwhere care to the trap and catch the heron alive by
lcosing the neck stick an watch for the second victim.

6 Nae of the trap: GULTI

Seecial lymeant for: All types of sall birds.

Seasn: All seasas of the year.

Time: Whole day, basically during moming and evening time
isthelest.

Buildingmaterials and Description of the trap: This type of
trap is V-shaped made up of medium branch of trees, rudoer,
leather ard sare elastic threads. This trap is extensively usedby
the Bodo pacple. All types of arall birds canke killedby this




trap. The trap is made up of V-shaped branch of tree loth anrs
are aoout 4-5 inch in length, two 8-10 inch length and 0.5inch
breath motor tube rudoer and 4inch length and 1. 5inch breath
oval-dhaed aepiex of leather. At first, both rddeerlbands are
bird tightly ineach amsscarately by the arall elastic threads.
Both oval end of the leather two whole ismeke. The free end
of the niddcer is peretrate through the leather whole andlbind
tdhtlyby theelastic threecs.

Mechanian of tragping: The hinter grasp the lower portion of
the trap by his left hand (for the right handed person) and kesp
the great toe ard fore finger of the right hard in the leather.
Then pulling the leather the length of the rudoer is extenced
dee to its elasticproperty. Bat suddenly when goolied force in
the leather is redicad to zero then the niddeer attained its arigiral
shapre and goes more arwards. The hunter used srall rocks in
the leather and the procedure vhich ismentioned previcusly is
gplied. Asaresult, the rock gues aheedwithaveryhichwalocity
towards the dojects. Andhit it. The successful of this trap is
mainly depend yoon the aoi 11ty and experience of the traocer.
The trap should not ke defect able. If the length of the two
riddoer is not equal at the tine of attampt then the rock does
ot touch the doject and it will e hited the left am.

7 Name of the trap: GHAR TRAP

Buildingmaterials: Barboo sticks, cane and rope (Synthetic
nylan) , wocdpiece, iron sticketc.

Seeciallymeant for: Spotted Dove (Streptaeelia chinensis)
Season: August— March.

Time: Whole day, asically during moming and evening time
istrelest.




Toentification Characters of the Rird:

Spotted dove is cne of ocur most familiar birds seen
everywhere in town and villages including also study area also.
They are slime graceful birds with pointed tails. Theywear oroan
feathers on the acks with grey tinge having slightlypinkish
Jopearance an the frantal agpect. The hind neck bears decorative
Spots arranged in a haphazard manner and fram this physical
character this species can easily ke recognized in its ratiral
reoitat.

Food: Mainly crops, insects, wonms, sheots of nmarsh trees.
Voice: Verynoise when breeding during rains; silent during dry
Seasm. Trebirds utter plaintivemoumful calls.

Hebitat: Nesting is rather a laborious jdo. Qur Spotted doves
areoften seen inyairs, gearirglyas a sirgle irdividsl ad inthe
formof loose asscoiation.

They are encountered in scrnibo forests, goen caantry, cultivated
larnd, gardens, parks and in our house campourds. The aerdial
movarrents are acoarplished by a kind of vigorous wing beats.
Precedire:

In this system, the trap ismade up of bankoo frames like a
triangular hut. There is an entry path quarded by seecial door
fixed with a spring. When a bird enter to the hut then the door
close autaratical ly by sordng.

8 Narre of the trap: IRON TRAP (Kechi cal)

Specially meant for: White-Breast Water hen (Amaurormis
poeniara) .

Season: August— March.

Time: Whole day, asically during moming and evening time
istrelest.



Toentification Characters of the Rird:

Sexes alike white forehead, dark salty grey doove, silkywhite
below, silky grey sides of breast, flanks; rufous on vent and
ucker tail-coverts; solitaryar in gwell garties.

Food: Insects, wonms, nmollusks, shoots of marsh trees.
Voice: Verynoise when breeding during rains; silent during dry
SeEEm.

Habitat: Reed coveredmarshes, ponds and tanks.
Buildingmaterials and Description of the trap: It isan iron
mede trap and the use of this trap is found among the cammon
peele of the Gdoordhara Block of Barpeta District. Tt isused
for capturing White—Breast Water hen and other sare camon
hirgse.qg., Heron soecies.

Tt has a roard iron ring with ridges and folded anly ae
sice by the special joints andplaced yon a lag iron scale. The
ring can ke rounded or folded by adding an additional pressure
oo the clipwhich is also on the long scale. On the long scale
a geecial type of device is comected, amsists of adjoining two
arall platelbyvhich ring is kego roard. Tt is arstmucted arigiral 1y
in themiddle of the ring. When a amall disturbance occurs in
theplate, lcath plate becares folded.

Mechenismof traoping: The trap is placed only an such aplace
which is surrounded by water where chance of landing of birds
isavailable. In themiddle of the ringa fish or such type of
rarticles is kept which can attract the victim. Exaset the ring
the cther parts of the trap is covered by the grass or leaves of
trees. When the birds land on the ground and see the fish then
they try toeat it and pressure goplied ignoral ly uoon the iron
plate. Where fish is kept, the device discamect ard imediately




ring is folded with leg or neck portion of the bird. Thus the
victimbeaares caotive and ul timately col lected by the hinter.
9 Name of the trap: NALJARA

This is apeculiar type of trapnmostly used by
the Bodo and rance pecple of this area and ismade up of barboo
stickwhich is doout 1-3 fest length. Iarce sizadbirds like kite
Milvus migrans) , Shaheen Falcon, Owl and save times small
birds like Dove can capture by this trap.
Then a hunter see the birds which is resting on branch of tree,
then he stand silently just beneath the bird and connect the
stick one by one according to increasing order. At the taarost
position of the stick a sharp arrow is placed, when arrow cares
in aontact with the bird he hit the bird through the arrow. The
wounced i rd does not got any change for fleet and fall down.
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Cloud Computing -An Overview
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The concept of Cloud Carputing came into existence
in 1950 with implementation of mainframe computers,
accessible via thin/static clients. Since then, cloud carputing
has been evolved from static clients to dynamic ones fram
software to services. Cloud Carputing refers tomanipulating,
anfiguring, ardacessirng the gplicatias alire. Tt offersanlire
data storage, infrastructure ard application. The term Cloud
refers to aNetwork or Tntermet. Tn other words, we can say that
Clod is sarething, which is present at ravcte location. Clod
can provide serviaes over network, i.e., onpdolic networks or
on private networks, i.e., WAN, ILAN or VEN. Applications
such as e-mail, web conferencing, custamer relationship

menagament (CRY) ,all run in cloud.




Cloud conputing has a variety of dharacteristics, with the

main ones keing:

>

Shared Infrastnuchire: - Uses a virtial ized sofoware mockel,,
enabling the sharing of thysical services, storace, and
retwarking cacaoi lities. The clod infrastnuctare, recardless
of deployment model, seeks to make the most of the
availdole infrastructure across anuer of users.

Dynamic Provisioning: - Allows for the provision of
services based on current demand requiraenents. This is
dore autamatical ly using software autamation, endoling
the exransion and contraction of service capability, as
needed. This dynamic scaling needs to e done while
maintaininghich levels of relidoility ad searrity.

Network Acoess: - Needs to e acaessed across the intermet
fram a broad range of devices such as FCs, laptops, and
mdoi le devices, using standards—toased APTs (for exanple,
ones based on HITP) . Deployments of services in the
clod include everything framusing usiness aoplications
to the latest goplication an the newest srart phanes.
Managed Metering: - Uses metering for managing and
getinmizing the service and toprovice reporting ard i 1ing
information. Inthisway, consuarers arebilled for services
according to howmach they have actiual 1y used during the

Cloud Camputing Models

There are certain services and models working kehind

the scere making the cloud carputing feasible and accessible



to end users. Following are the working models for cloud
carputing:
" Deployment Models
" Service Mocels
Deployment Models

Deploying cloud computing can differ depending on
requirements, and the following four deployment models have
leen identified, eachwith specific characterdstics that sygport
the neads of the sarvices and users of the clods inpartiadlar
Ways.
" Private Cloud: - The cloud infrastructure has been
deployed, and is maintained and operated for a specific
organization. The gperation may e in—house or with a third
rarty on the pramises.
" Cammnity Cloud:— Tre clod infrastructure is shared
arong a nuncer of organizations with similar interests and
requirarents. Thismay help limit the caoital expenditiure costs
for its establishment as the costs are shared among the
organizations. The gperationmay be in-house or with a third
party on the pramises.
" BRiolic Clad:-Tre clad infrastructure is available to
the pblic on a camrercial kasis by a cloud service provider.
This enables a consurer to develqp and deploy a service in the
cladwith very little financial autlay carpared to the capital
expendi ture requi rements normal 1y associated with other
deployment gotions.
" Hyorid Cloud: - The cloud infrastructure consists of a
nundcer of clouds of any type, but the clads have the ability
through thed r interfaces to allow data and/or golicatiaons tole



moved fram one cloud to another. This can ke a carbination
of private and public clouds that sugcort the requirenent to
retain sare data in an organization, and also the need to offer
services intheclad.
Service Mocels

Once a clad is established, how its cloud carputing services
are deployed in tenms of business models can differ depending
on requiraments. The primary service mocels being deployed
are commonly known as:
" Software as a Service (SaaS) :— Consuners purdhase the
ability toaceess arduse an gaolication or service that ishosted
in the clod. Abendhmark esanple of this is Salesforce.can, as
discussed previously, where necessary information for the
interaction between the consurer and the service is hosted as
rart of the service inthe clod.
" Platformas a Service (BaaS) :— Consurers purdrase aceess
to the platforms, enabling them to deploy their own software
ard goelications in the claxd. The gperating systans ard network
access are not managed by the consumer, and there might e
anstraints as towhich goolications can e deployed.
" Infrastructure as a Service (IaaS) :— Consurers aontrol
and manage the systamns in terms of the geerating systeams,
aoolications, storage, and nettwork connectivity, but do not
thamselves aontrol the clad infrastructure.
Benefits of Cloud Computing

The following are sare of the possible berefits for those who
offer cloud carputingoasad services and golications:
i. Cost Savings:- Companies can reduce their capital
experditires arduse queratianal exeerditires for increasing their



coputing caedai lities. This isa lower arrier toentry ardalso
requires fewer in-house IT resources to provice system sugoort.
11. Scalability/Flexdiloility:— Carpanies can start with a stall
deployment and grow to a large deployment fairly ragoidly, and
then scale back if necessary. Also, the flexibility of cloud
carputing allows carpanies to use extra resouraes at peak tines,
enabling them to satisfy consurer darends.

iii. Relidoility:— Services usingnultiple redindant sites can
sueort business antinuity and disaster recovery.

iv. Maintenance: - Cloud service providers do the system
maintenance, and access is through APTs that do not require
aoolication installations onto ECs, thus further reducing
v. Mobile Accessible:— Mdbile workers have increased
productivity due to systans accessible in an infrastructure
available frananywhere.

Challenges of Cloud Camputing

The following are sare of the notable challenges associated
with cloud canputing, and although sare of these may cause
a slowdown when delivering more services in the cloud, most
also can provide gocortinities, if resolvedwith due care and
attention in the plaming stages.

" Security and Privacy:— Perhaps two of the more "hot
button" isstes surraunding cloud carputing relate to storing
and securing data, andmonitoring the use of the claxdby the
service provicers. These issues are gereral ly attrrilbuted to slawing
the deployrment of cloud services. These challenges canbe
addressed, for exanple, by storing the information intermal to
the organization, ut allowing it tole used in the cloud. For




this to occur, though, the security mechanisms between
organization and the cloud need to ke rabust and a Hybrid
cloud could supoort such a deployment.
" Lack of Standards:— Clouds have doarrented interfaces;
however, no standards are associated with these, ard thus it is
unlikely that most clouwds will e intergoerable. The Goen Grid
Forum is developing an Open Cloud Canputing Interface to
resolve this issue and the Goen Cloud Consortium is working
on cloud canputing standards and practices. The findings of
these grogps will need tomature, out it is not known whether
theywill address the needs of the pacple deploying the services
ard the speci fic interfaces these services nead. However, kesping
o to date an the latest standards as they evolve will allow tham
tole leveraced, 1f gplicaole.
" Continuously Evolving:— User requirements are
aontiruously evolving, as are the requirarents for interfaces,
retworking, and starage. Thismeans that a "'clad, " eseecially a
public one, does not remain static and is also continuously
enlvirg.
" Campliance Concerns :- The Sarbanes-Oxley Act
(S0X) in the US and Data Protection directives in the FU are
Jjust two among many compliance issues affecting cloud
carputing, ased on the type of data and application for which
the cloud is being used. The FU has a legislative acking for
data protection across all manber states, lut in the US cata
protection is di fferent ard canvary fran state to state. Aswith
searrity ardprivecymenticed previassly, these typical ly result
in Hybrid cloud deployment with one cloud storing the data
interral to the orgpnization.



Cloud Camputing-Technologies
Trere are cartain technologies that are working behind the
cloud canputing platforms meking cloud canputing flexible,
relidole, usdole. These tedrologies are listedlelow:
i. Virtmlization
ii. Service-Oriented Architectire (SA)
iii. Grid Canputing
iv. Utdlity Carputing
Virttalization is a tedmique, which allows to share single
physical instance of an ggolication or resource arongmuiltiple
organizations or tenants (Qustarers) . Tt does soby assigninga
logical nare to a physical resource and providing a pointer to
that physical resource when damanded.
Service-Oriented Architecture (SB)
Service-Oriented Architectire helpes touse gplicatians as
a service for other goplications regardless the type of vendor,
product or tednology. Therefore, it ispossible to exdange of
data letween goplicatians of different vendors without additiaal
progranming or making changes to services.
Grid Computing
Grid Camputing refers to distriluted camputing inwhich
a group of aarputers franmultiple locations are connected
with each other to achieve camon dojective. These carputer
resources are heterogenacus and geograchical 1y digpersed. Grid
Camputing breaks camplex task into smaller pieces. These
araller pieces are distriluted to CEUs that resicde within the
qdd.
Utility Canouting



Utility coputing islkased on Pay per Usemocel . Tt offers
aarputational resources on danard as ametered service. Cloud
aarputing, grid aarputing, andmanaged IT services are based
an the conospt of utility coyputing.

Cloud Carputing Infrastructure
Clad infrastructure ansists of servers, storage, retwork,
nmenagarent software, and deployent software and platform
Bl

Cloud Infrastructural Components

Hypervisar

Hypervisor is a fimmware or law-level program that acts
as a Virtual Machine Manager. It allows to share the single
hysical instance of cloud resources betiveen several terants.
Management software

VManagement Software helps tomaintain and configure
tre infrastnctare.

Deployment software
Deploynent software helps to deploy and integrate the
Joelication an the cloud.

Network
Network is the key carponent of cloud infrastructure.
Tt allows to carect clad services over the Tntemmet. Tt isalso



possible to deliver network as a utility over the Interret, i.e.,
the consurer can custamize the network route and protocol .

Server

Server helps to carpute the resource sharing and offer
other services such as resource allocation and deallocaticn,
monitoring resauraes, seaurity, etc.

Storage

Clod uses distrilated file systan for storace purpose.
If ae of the starace resaurce fails, then it canle extracted fram
another one which makes cloud canputing nore reliable.

Mabile Cloud Camputing

Cloud Carputing offers such smartphones that have
rich ITntermet media experience and requiire less progessing, less
power. In termof Mdoile Cloud Carputing, processing is done
inclod, data is stored in clad. And themdoile devices serve
as anmedia for display. Today smartphones are enployed with
rich clod services by integrating goplications that consure web
services. These web services are deployed in cloud. There are
several Jrartohore geerating systans available such as Google's
Android, Apple's i0S, RIM BlackBerry, Symbian, and
Windows Mdoi 1e Prore. Fach of these platforms sugeort third-
rarty goplications that are deployed in cloud.
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An International Year of Light and
Light-based Technologies 2015
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A resolution welcoming and endorsing an Intermational
Year of Light in 2015 was adopted by the UNESQO Executive
Board at its 190th session which took place at the INESCO
Headquarters in Paris fram the 3rd — 18th Octdoer 2012, and
by the INESCO General Conference at its 37th session, on
the 19th Noveamboer, 2013.

Light science is ane of the most accessible thares to
prarote cross-disciplinary education. Light has been anmajor
factor in the evolution of humenkind and aur bioschere. Pacple
worldwice berefit firan the advances in the fields of lidht science
ard applications, which help in achieving and in going beyond
the United Nations Millennium Develogorent Goals.Light—
lased tedolagy, often referred to as dhotics, descrilesararce
of applications aimed at directly raising the quality of life
worldwide by reducing childmortality, improvingmaternal
health, and codoating dissase. Ticht—oased tedology is anmajor
econamic driver with potential to revolutianize the 21st century
as electranics did in the 20th century.




Mission

Tre Tnterratiaal Year of Ticht isagldaal initiative that
will highlight to the citizens of the world the importance of
light and ootical tedhnolagies intheir lives, for their fubaes,
ard for the develgarent of society.

The International Year of Light will consist of
cocordinated activities cnrational, regiogl and intermatical
legls.

Activitieswill beplamed so that pecple of all acges ard
all backgrounds fram all countries enjoy and agoreciate the
aentral role of lidht in sclence ard aulture, ardas a aress—adtting
scientific discipline that can advance sustairgble devel qavent..

The Intermatiamal Year of Licht is planned for the year
2015.

Background

The Intermational Year of Licht project includes over
100 partners fran over 85 countries, including scientific
societies, musaurs, universities and other orgenizations. The
partnership has been working since 2010 to prepare the
groundwork for a ccordinated serdes of activities throughout
the world during 2015.

Motivation

Licht plays a central role inhuren activities. Onthe
most fundamental level through photosynthesis, light is
recessary to theexistence of life itself, ard thenany gplicatians
of light have revolutionized society through medicine,
cammunications, entertaiment and culture. Industries based



an lidght arenajor econaric drivers, and light—eased tedrolagies
directly respond to the neads of humenkind by providing access
to information, promoting sustainable develooment, and
increasing societal health andwell-teing. As light becares the
key cross—autting discipline of science and engineering in the
21st century, it isessential that the brightest youngminds
axttinee toke attracted into careers inthis field.

Al fields of science arelased an the theordes of light
ard its interaction with matter and light is one of themain
messengers in our understanding of the Universe and the
subatomic world. The history of the study of light spans
centuries, andhas involved virtually all the mejor figures of
science. Ard it was the 20th century that saw the birth of the
mocem theory of light, the irvention and goplication of lasers,
the widespread deployment of photonic devices to improve
scciety, and the full gopreciation of the fundamental place that
light coapies in the fabric of space and time. The spectrumof
light framX-rays to infrared lasers provices tedmolagies that
uncerpin aur lives, ootical tedhnologies have revolutionized
medical diagnostics ard treatment, and light and photonics are
poisaed tolecare the key endoling technologies of the future.

Goals
An International Year of Light will coordinate
intermational and national activities in order to achieve the
follawing goals.
»  Inprove the public understarnding of how licht ard light-
lasad tednologies touch the daily lives of everybody, and
are central to the futire develaorent of the gldoal society.



Build worldwice educational capacity through activities
tarcgeted on science for yourg peple, addressing issues of
gencer balance, and focusing especially on developing
Frhance Intermational cogperation by acting as a central
infomation resaree for activities coordinated by learmed
societies, edicatianal estaplidments and industry.
Focus on particular discoveries in the nineteenth and
twentieth century's that have shown the fundamental
aatralityof lidht instiace.
Highlight the importance of research both into the
fundamental science of light and its aoplications, and
pravote caresrs in science in these fields.
Promote the importance of lighting technology in
sustaingble develoarent, ard for improving quality of life
in the ceveloping world.
Highlight and explain the intimate link between light and
art and culture, enhancing the role of gotical technolagy
topresene alltural heritace.
Maintain these geals and achievarents in the futire beyard
the Interratianal Year of Tidht.

An International Year of Light will contribute

significantly to fulfilling the missions of INESQO to the
building of peace, the alleviation of poverty, to sustaingble
develooment and intercultural dialcgue through education,
science, adlture, and camunication.

Thames& Activities

Light isa sdoject that aits across science ard aculture.



»  Throwh biology and photosynthesis, light is at the very
origin of life. The science and technology of light are
essential for the future develcgarent of hurankind, and
in the search of solutions to solve gldoal prablams in
sustainability and healthcare through international
cooperatio.

» Through studies in fundamental science ranging fram
particle physics to cosrology, licht provides a window on
the tniverse, ard aur efforts to understand the properties
of light heve led to revolutians inmeny different areas of

» Mn Intermatiomal Year of Light is not only aoout science
and technology. Light is the means by which humanity
Sees itself, and themany ways that light has inpacted on
society have ingpired art, music, literatire ardpghilosgohy
across the canturrdes.

»  Light isasdbiject that nnifies hmenity. All ratians ardall
peples see the sare Sin rise ard fall on the hordzon, and
all cultures throughout history have expressed the same
waroer at the rataral beauty of light seen ineffects suchas
the rainbow.

Science of Light

Studying the furdarental scientificpraperties of light
has impacted wicely on all fields of science, technology and
engineering. Franearly attarpts to understand the motion of
stars and plarets to the ggoreciation of the inportance of light
inphotosynthesis, efforts to understand the nature and the
daracteristics of lidght have revolutioni zedrearly every field of



science. Iicht fram the BigBang provides us with a vision of
the origin of the Universe. The scectrumof light franX-rays
to infrared lasers provides tedhrologies that uncerpin aur 1ives,
and the interaction of light with the human body provides
valuable techniques for diagnosis, imaging and treatment in
medicine. Advanced research in areas such as nancphotonics,
quantum optics and ultrafast science are inspiring new
fundarental discoveries and goening new scientific frontiers.

Light Technology

Tre science of lidht is agplied in the tedrological field
known as photonics, and this theme addresses the important
ways that photonic devices impact on areas such as medicing,
caomnications and energy.

Light plays a crucial role inmodgem life and in shrinking
the modern world that is often unknown and unagereciated.
Licht pulses and advanced aotical fiker cables form the ackoore
of the gldmal intemet, and satellite telephones and wireless
tedhnologies allow even the most ramote areas of the world to
have access to cammnications, information and even advancsd
medical care. Light Tedrology is essential to inprove scoiety's
energy independence through devices that efficiently cowvert
sunlight to other energy forms, and new forms of low cost
green lighting. In a similar way, understanding the Farth's
environment increasingly relies on optical and photonic
tedhniques for sensing and measurament.

These exanples are of caurse state-of-the—art feats of
engiresring. But at the sare tine, ootical tedologies that are
simple and that have existed for centuries are tramendously



inportant for aur daily lives! Corrective eyeglasses for improved
visionare familiar tous all, and simple gotical instrurents such
as microscopes form a cornerstone of modern medical
diagnostics. This thare will descrile light tedmnology and its
meny goplications, andwill focus onhow ootics isplaced tole
a key driver of irnovation in the 21st centaury.

Light in Nature

The wander of light and colaur is revealed spectaaularly
ineffects such as sunsets, rainoows, halcs, and shadows to cite
Just a few exanples of the rich variety of optical phenarera
which can e fourd in rature. This thare will raise awareness
of theleauty and accessibi lity of science thrach activities that
will encourace and support doservation of light and colour in
the Natural world. No matter where one lives and no matter
what ane's age, it is easy and delightful to understand Nature
thrawh light: franice arystals rear the artic tomirages inthe
desert to shedows in the forest to shifting ineges onweter, the
wonder and keauty of natural gotics is everywhere. And of
course, this thare provides a natural place to consider how
doserving light in nature oftenmeans tuming of £ the lights fram
moderm society. Whilst modern lighting provides important
ard crucial gpportunities and advantages in inproving quality
of life, raisingawareness of the isse of light pollutiocnwill also
e an important feature of this thare.

Overall, in these days where downloading images of
rnature franthe intermet has larcely replaced divect doservatian,
activities in this thare will encourace cutdoor deservatian in
all-weathers and at all-latitudes, aiming to ingpire a new



gereration of scientists to goen their eyes.
Srart lighting can both highlight culture and reduce

Light and Culture

Activities in this thare will highlight themyriad ways
inwhich light has influenced and continues to influence hien
ailture. Franthe early artists and scientists of Antiquity tothe
develaarent of perspective and the understanding of light and
shadow during the Renaissance, to impressionism and modem
artistic techniques, this thare will dascrile how the study of
light and art is central to understanding and gopreciating our
ard culture throughout historywill provice valugble insights
into the interactians between science and art and the hurenities
inggreal.

Tn a antenporary anntext, this thare will also describe
ways inwhich light can ke used to inprove our gooreciation of
aultural heritage inways such as goelying agotical tedmiqes to
image paintings, the use of modem technology in museurns to
experience alltire in an interactive ervirament, and the use of
natural light and low—pollution lighting to illuminate
architecture, mourents and padolic seaces.

This there will provide an important bridge between
science ard adlture andwi 1l aid in breaking doan the bouncaries
between these fields that are lbecaning increasingly ssparated in
the modern world



Cross—Cutting Themes

Fnsuring that science and technology are relevant to
daelaarent and sustairability is essential, andmodem aptical
tedhnologies canplay a vital role throxh low carloon emission
solar lichting, ad inaress sxchas agriailtire, dissasepraentian,
ardvater purification.

Light is an ingoiring sdoject inkoth art and scdences, and
pravoting education for yourgpeole inthese fields isarabaral
lever towards pramoting higher education and encouraging
careers inmiltidisciplinary fields ingeeral . Addressinggender
inbalance will e anessential part of thisactiocnaswell.

Aparticular agpect of edxatianal activities that can
hichlight the carplex way inwhich science and scoiety develaos
intermaticnally is throuch the history of the science of light;
this has irmolved virtually all thenajor figures of science over
2000 years and franall continents. Highlichting their often
unknown huran stories will be an ingpiring educational and
adtreach activity for a new gereration.

Fach themre will include cutreach and educational
attivitiesatall lewls: interratiaal, ratiasl adlosal .. AStesring
Camittee will provide oversight and ensure coordination.
Gareral plamingbegan in 2010, and detailed activity plaming
has lbeen underway since 2012. The broad scope of an
Intermaticnal Year of Tight canlbe seen below by providing sare
earples of plamed activities.



AYear of Pioneers

Atwelve month calendar will associate eachmonth with
apartiailar scientist, andhis orher aontrilution to the science
of light. Classroan kits for schools will provide biograchical
ard scientific informatian.

Particular celebrations will foaus on the advances of
1815, 1865, 1915 and 1965 that established light 's place at the
cantre of moderm science, 200 years of the wave theory of light,
150 years of the theory of electrodynamics, 100 years of gereral
relativity and 50 years since the discovery of the Cosmic
Microwave Background wi 1l provice key scientific focal points.

ALight Day for Earth

To illustrate the unifying nature of 1light around the
world, orepartiaillar cay of the yvear will foaus intermaticaally
an the role of light inratire, licght conservation, andmeans of
redicing light pollution. Wewill coordinate with existingamial
eats of thisrature.

Bright Fubires

This activitywill ke a yearlang programof educational
activities linking speci fically to careers in science. Addressing
gender issues and pramoting science careers for waren in
derloping contrieswill e apriority.

Light for Change
The availability of inexpensive and energy-efficient



lidhting can revolutionize the quality of life in the develgoing
world. Partrerswill suygcort and develop initiatives praroting
lighting of this sort worldwice.

The Daily Scientist

Volunteer scientists - fran D students to Professors
—will cammnicate their day-to-day experiences to the polic
at large using social media such as blogs, Facsbook, YouTtoe.
This will place a very human face on the scientific and
engineering cammunity.

2015

The year 2015 is aratural cardicate for the Tntermatiaal
Year of Light, commemorating a number of important
milestores in the history of the science of light datingleack 50,
100, 150, 200 years and even further.

Tn 1815, Fresrel pdolished his first work introducing
the theory of light as a wave and in 1865; Maxwel 1l rigorously
descriled the dynamic electromegnetic theory of licht. Tn 1915,
the theory of Ganeral Relativity developed by Einstein showed
how light was at the centre of the very structure of space and
time. In 1965, Penzias and Wilson discovered the Cosmic
Microwave Background, an electravagnetic echo of the very
cregtion of the universe.

These discoveries changed physics profourdly when they
were made, and continue to have tremendous imeact on science
and technology. The wave theory of light and the laws of
electrodyramics have 1ed to develoarents ranging fran lasers
and DVDs to mobile phones to wireless internet to radio



astronany. The laws of general relativity and the study of the
Cogmic Microwave Background have impacted on areas fram
the design of the gldml GPS satellite systam to fundarental
questions conceming the origin of the Universe.

Evenmore gererally, the year 2015 also celdorates 1000 years
since the great works on gptics by the pianeering scientist Im
Al-Haytham, and represents 400 years since the invention of
the first solar powered technology through the 1615 invention
of aprototype solar-driven engire.

Referares:
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Alternative Medicine and
Its Validity

Prabhat Chandra Choudhury
Assistant Professor, Deptt. of Chemistry
B. H. College, Howly

The term "Altemative Medicine" encarpasses a wice
array of health care practices, products and therapies that are
distinct frampractices, products and therapies used in
"Conventional" or "Allgpathic" medicine. Some forms of
altermativemedicine, suchas traditical Chinesemedicine and
Ayurvedic medicine, have been practised for canturdes, whereas
others, sucthas electrotherapy, aremore recant inorigin. Every
year millions of pegple of countries like Arerica, China try
sare formof altemative medicine - practices and products that
are different fram those normal 1y prescriled by the doctor. But
one many wonder: Do these treatments work? Am I wasting
my money? Most inportant, are they safe? Health experts are
still trying to answer these questions. More research will
hopefully shed light on the real benefits and risks of these
altemative treatents.

Altemative medicine and Carplementary medicine:
The treatments used by most doctors are considered
conventional medicine. Alternative medicine with



complementary medicine is known as CAM, i.e.,
Caplerentary and altermative medicine which consists of a
group of health care practices and products that are aonsidered
aut of the mainstream.

Atreatient is arsidered alterrative if it isusad insteed
of conventional medicine. An example would be using
acgorncture as your only treatirent for heeadadhe. On the other
hard, non—cowventional treatment is considered carplarentary
if we use it along with conventional medicine. An exanple
would e using acupuncture along with painkilling drugs to
redice labour pains.

Categories of treatment of Al termative medicine:
The treatment by use of alternative medicine canbe

categorisad as follons:

» tregtment by use of altemativemedicire ford inrature

» erergymedicine

» therapies that adjust the lody

» mind-body medicine

» whole medical system

Altermative medicine treatiments fourd in natire: -

The idea that natural substances might be used as
medicine is not new. Practically since the beginming of time,
pecple have usad parts of plants and animals to treat dissases.
Thus, sare altermative medicine treatments use suostances
fourd in natiare, such as herbs, vitamins andminerals. In fact,
sare coventianal dnugs care framnatire. For instance, asoirin
(an aralgesic and antipyretic) is derived frana suostance fourd



in the bark of the willow tree. Now—a—days sare CAM products
are sold as dietary sugpelarents. These are products taken by
mouth that are intended to supplement, or add to the diet.
They care inmany forrs, including tablets, teas and powders.

Energy medicine: -

Sare altermative medicine theragpies involve using
different types of erergy to treat illness. Sare of these theraoies
use erergies that everyare agrees exist, such as the erergy field
surrardingmegrets. Other thergpies claimtouse a 'life erergy’
whichmay or may not exist. The idea of 1life energy therapy is
that a seecial typeof 'lifeerargy’ flows thrachpemple'sbodies
is camon among aultures around the world. For instance, the
ancient Chirese called it 'gi' (chee), whereas ancient Hindus
called it 'prana' (PRAH-nuh) . Also camon is the idea that
certain "healers” aan treat illressbypassirg their lifeeergy into
others. They do this by holding their hands acn or near apersm's
body. In Japan, this is known as Reiki (RAY—Kee) . In Westerm
aldtures, it's called thergoautic touth, layingonof hands, or
polarity thergoy.

Therapies that adjust thebody: -

Sare altermative medicine practices irvolve hardling,

pressing, ornovingparts of thelbady. Instances are

> chirqractic
> csteceathy
> MBSSAcE

Ghingractic:— Tt isbelieved by chiragoractors that thebody has
arstral healingaoi lity that is catrolledloy the rervous systam.



Trey alsolkelieve that if thelares in the spire are not sittingan
top of each other correctly, they put pressure on nerves along
the spire. This can disnuet the flow of rerve sigmals toarts of
the body. According to this theory, if alody part dees not
receive its normal suoply of rerve sigrals, it lecares diseasad.
Ostecpathy:— Ostecpaths believe that the bones andmuscles
of the body need to be positioned properly so that blood and
other body fluids flow as they should. This is thought tohelp
ensure health. 2An csteqoathwill first feel thepatient'slody to
find tense muscles and Jjoints that do not nove well. They then
manipulate or work with parts of the body to relieve miscle
tension and help Jjoints move more anoothly.
Massage: - Massace therapists press, nb or move muscles and
other soft tissues of thelbody. Most peple usemassace to redace
muscle soreness and tense ard relieve stress and anxdety.
Mind-body medicine: - Ferhaps one may notice that his or her
mood can affect whether or not he or she get sick. If we feel
well, we are less likely to et sick. Ifwe feel bad, we aremore
likely to get sick. In fact, research has shown that mood can
affect arhealth.

Mind-body medicine is a branch of altermative and
canplementary medicine that seeks to understand how your
mind and lody affect each other. Hence this therapy attenpts
to use this information to inprove ocur health. Two exanples
of mind-body therapies are biofeedoack and hypnosis.
BRiofeedoack allows pecple to control things acout their body
that they ordinari Ty would not e aole to aontrol . These incluce
heart rate, skin tarperature andmuscle tension. On the other
harnd, Hyprotists try to produce amental state inwhich ane is



more goan to suggestions. To hypnotize sareone, a therapist
will first get themto relax and concentrate on an doject. Then
the thergpist will tell thamsarething suchas, 'vouwill not feel
painwhen yougive birth. '

Research has shown that hypnosis canle useful for:

» reducing labour pain

»  redxing anxietybeforemedical or dental procedures

»  treating tension heachdres.

Whole medical systems: -

Thole medical systams are health care methods that
have evolved separately fran coventional Westem medicine.
Fachnmedical systam involves several thergpies that are often
used in aarbination. This narely includes the following:
Traditicnal Ghinesemedicine: - Traditiomal Chinese nedicine
inchoes:

» Chinese hertal medicine
» Rapuachure, a treatment that irmolves inserting thin
needles into specific points an the skin.

Research has shown that acupuncture may e useful for
redcirgpainafter dantal procedres, ssverevaniting that canaoar
drirgpregrancy, lasoarain, ain in ostecarthritis of the knee.
Ayarveda: - Ayurveda 1s one of the world's oldest systams of
medicire. Tt started in Tndianore than 5000 years ago. Ayurvech
irmvolves meny di fferent treatments, including:

» hertal medicines

» meditation

» yoR (a systemof exercises designed to help ae to gain
control of one's body and mind)



Research on Ayurvedic treatments is still inthe early

stages. But a nuroer of Ayurvedic herlos and spices are showing
pranise in treating varicus diseases. For instance, timreric, a
Spice that is often used in Ayurvedic treatments, contains a
Sucstance that ey help treat Alzheimer's disease.
Hamecpathy: - Horecpathy is a medical system developed in
Germany in the early 1800s. It was invented by Samuel
Hahnenmann in the late 1700s. Tt islased on the idea that dnugs
that produce synmptans similar to those of a disease can help
cure that disease. Haregeathic products amntain these drugs in
very srall doses dissolved inwater or aladol .

A few research studies have shown homeopathic
products to work for some conditions. But many experts
question these results because hanecpathic products contain
such arall doses of the active drug. More research is needed
before harecpathy can e considered useful for any medical

Pecple who use Alternative medicine and vihy:

Fromstatistical data it is ford that altemativenedicire
is usedmore by waren, regole with more education and pecple
who live inarnear cities.

Research shows that 40% of waren in the United States
use sare form of altemative medicire.

Raple try for altemativemedicire for avariety of reasas
which incluces:
L  comventiomal medicine has not helped solve thedirmedical

prdolan.



they like the holistic approach taken by altermative
medicine thergpists. Aholistic ggoroach irvolves paying
atterttion toall of apatient's ar client'sreads torelphis ar
her regain andmaintain health. These include, not Jjust
dysical bt alsoemwtiael, sccial and soiritiel nesds.
pecple kelieve that products derived fram nature are
healthier and safer than prescription drugs, even though
they may not be.

Domnsides of using altemative medicine treatments: -

e should be aware of sare of the downsides of using

altermativemedicire treatments, suchas:

no altemative medicine treatment has been proven towork
beyond a shadow of a doubt.

sare altermative medicine prodiucts, althowgh derdved fram
plants, can cause health prablars. For instance, ededra, a
Chirese herleal product was being sold in the United States
to help people lose weight and to enhance athletic
performence. Bacause ephedra increased the risk of heart
problems and stroke, the U.S. Food and Drug
Administration (FIR) kanned the sale of echedra.

sare herfal products, such asblack achosh, are unsafe to
use during pregnancy. The safety of many other herlal
products, either daring pregnancy or reast feedinghas not
een studtied.

sare altermative medicine products interfere with how
prescription drugs work. For Instance, St. John'swort,
which sare pegple take to treat depression, can interfere
with the actians of drnugs for treating HIV, cancer ard other



dissases. Ttnmayalso redre the effectiveress of birth aatrol
alls.

Presently altermmative or carplerentary nethods of care
being used in hospitals and clinics are growing in nuroers.
Because thedr significant and important sygeort tohealing. But
the possible kenefits of using altermative medicines as self-
directed care are larcgely unknown, even anong its proponents,
ard require education doout how to use it. Patients or clients
need to understand the importance of taking responsibility for
thamselves anall levels; not just physically, ot arctiaal ly,
mental ly and soiritial ly. Wether altermativemedicines are used
throush a practitianer/doctor or in sel f-directed care, for that
awareness of their importance should e known.

Tn soite of havirgprogeacts, altemativemedical diagnoses
ard treatments are not included as sciencetoased treatents that
are taught inmedical institutions where treatments are based
anwhat is established using the scientificmethods. Altermative
not proved. Altermativemedicines are ustal lylased an traditian,
religicn, ardlkelief in sueematiral erergies, readesciancs, ard
errors in reasoning, propaganda, superstition or frad. The
scientific camnity hes criticized altermativeredicine asbeing
lased cnmisleading statarents, pseudoscience, anti-science or
poor scientificmethodology. Prarmting altermative nedicine
has een called cangeraus and unethical . Testing altermative
medicine has been called a waste of scarce medical research
resoarces. Critics want to say "there is reallyno such thing as
altemative medicine, just medicine that works andnedicine
that doesn't."



Conclusion:

If anyloody chooses to try an alternative medicine

Treatirent, e sure todisauss it first with the doctor. The doctor
should know whether the thergoy may ke helpful and is safe to
try alongwith the patient's arrent treatments. Also, when it
cares to altemativemedical therapies, it isprdogblybest to
steser amiddle course. Keep an open mind but at the same

tine, ke soeptical .
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