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~ Atasi Mahanti, 3rd Semester, Dept. of Chemistry,
J. K. College

Have you ever thought that air can be solid at normal tempera ture?

7AT 1T h EO AAT AAR ) 1T AAT O1 Oéompogegof, AOG C
up to 99.98% air by volume with tremendous future application and
possibility.

Transparent super insulating silica
aerogels exhibit the lowest thermal
conductivity of any solid known.
Ultrahigh-surface-area carbon
aerogels power today's fast
charging supercapacitors. And
ultra-strong, bendable Xaerogels
are the lowestdensity structural
materials ever developed.

Back in 1931, Professor Samuel

Kistler had a bet with his colleague Charles Learned. The bet revolved
around jellies. jellies are a&zombination of liquids and solids; they are mostly

liquid but embedded in a structure of solid. That solid 3D structure gives the
EATT U EO8O OECEAEOU xd&ufmd ESo,Bh® beEVmO®O p b
remove all the liquid from a jelly and put gasn it without breaking the 3D

solid structure.

Normally if you try to remove the liquid from that jelly it will pull on the solid

structure around them, basically crumpling it from te inside. Samuel Kistler

solved this problem by replacing one liquid withanother by washing it
thoroughly, and then put it in a highpressure pot called autoclave, hitting it

Oi OEA TAx 1 ENOEA6O AOEOEAAI bl EI O8
distinction between liquid and gas. Now, if we depressurize the autoclave,

the liquid cum gas will evaporate without breaking the 3D solid structure

which is known as Aerogel.
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Chemical Structure: Depiction of silica Scanning electron micrograph of
aerogel gold aerogels

The three most common types ofaerogels are silica, cdvon and metal
oxides.

1. Silica aerogels, the most common aerogels are blue for the same
reason the sky is blue. The blue colour occurs when white light
encounters the aerogel's silica molecules, which are larger than the
wavelengths d light. But it's silica that is most often used
experimentally and in practical applications, not to be confused with
silicon, which is a semiconductor used in microchips. Silica is a glassy
material often used for insulation.

2. Unlike the smokyblue silica aerogels,carbon -based ones are black
and feel like charcoal to the touch. What they lack in looks, they make
up for in high surface area and electrically conductive capabilities.
These properties make carbon aerogels useful for supercapacitors and
fuel cells.

3. Metal oxide aeroge Is are made from metal oxides and are used as
catalysts for chemical transformations. They are also used in the
production of explosives and carbon nanotubes, and these aerogels
can even be magnetic. When made into an aerogel, iroride lends an
aerogel n its trademark rust colour. Chromia aerogels appear deep
green or blue. Each type of metal oxide results in an aerogel of a
slightly different colour.

Aerogels are still not widely used in the consumer market but it is being used
in space mission, industdy COAAA ET OO1I AOT OO AOAS8
prevents the heat to be travelled in a simpler way, the free path of heat
transfer is not a straight path here. As the heat transfers through the much
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more complex 3D structure, makeshe aerogel a very goodnsulator. This is
called theKnudsen effect. NASA is using it and has a plan to use aerogel for
insulating the rovers to safeguard the electronics onboard.

Another interesting use of aerogel is, it is used to capture dust particléom
comet. Comet tail las an astonishing speed of 2,000 miles per hour average.
Capturing particles at this speed is hard as they vaporize on touch. But in
case of aerogel, when they hit, because the aerogel is a very {density and
very porous material, the particles actually enter the aerogel. And as they
travel through the aerogel, they basically break apart the network that
makes up the aerogel and they lose energy in the process and eventually
come to a stop.

Right now, aerogel has a limited applicabn considering its bregable
nature, but scientists are working on it to make it stronger. It is going to be
an exciting time for the commercialization of aerogel.

Credits and bibliography:

1. https://pubche m.ncbi.nlm.nih.gov/
2. Burpo et al

3. Wikipedia

4. https://matmatch.com/
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D Rimi Roy, Asst. Professor, Dept. of Botany,

Jagannath Kishore College

1. Introduction:

Heavy metals are generally defined as elements with relatively high
densities (range from above 3.%/cm3 to above 7g/cm3), atomic weights
[range from greater than &dium (atomic weight 22.98); greater than 40
(excluding s and f-block metals, hence starting with scandium); or more
than 200, i.e. from mercury onwards), or atomic numbers (> 20). Nearly all
heavy metals are located in groups 3 through 16 of the perioditable. Some
of these heavy metals such as cobalt, chromium, copper, magiues, iron,
molybdenum, manganese, selenium, nickel and zinc are essential nutrients
that are required for various physiological and biochemical functions in the
living organisms ard may result to deficiency diseases or syndromes if not
in required amounts [WHO, 1996 however in large doses they may cause
acute or chronic toxicities. Others such as cadmium, lead, and mercury have
unknown biological function.

2. Sources of heavy metals:

4AEAOA EAAOU 1 AOAI O AOA DPOAOGAT O EIT A
distri buted in the environment (air, water and soil) through several natural
processes such as volcanic eruptions, spring waters, erosion, and bacterial

activity, as well as through antlmopogenic activities which include mining,

fossil fuel combustion, industrid processes, agricultural activities as well as

feeding [Hirner and Emons, 2004. In most ores heavy metals such as

arsenic, iron, lead, zinc, gold, nickel, silver and cobalt eies sulphides while

others such as manganese, aluminium, selenium gold, aadtimony exist as

oxides. Certain heavy metals such as copper, iron and cobalt can exist both

as sulphide and oxide ores. Some toxic heavy metals and their sources are
described kelow.

10
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2.1. Arsenic (As)

Arsenic (@tomic number-33; atomic weight74.9) is notoriously toxic and its
inorganic forms such as arsenites and arsenates compounds are lethal
humans and other living organisms in the environment. Arsenic is
accumulated through industrial sources such as smelting and
microelectronic industries. Ground water may be contaminated with arsenic
through wood preservatives, herbicides, pesticides, fungicides and paints.

2.2. Lead (Pb)

Lead (@tomic number-82; atomic weight207.19) is found to be acute toxic
to human beings whe present in high amounts as it is not biodegradable.
The main sources of lead exposure include drinking water, food, cigarette,
industrial processes and domestic sources. The industrial sources of lead
include gasdine, house paint, plumbing pipes, leadudlets, storage batteries,
pewter pitchers, toys and faucets. Lead is released into the atmosphere from
industrial processes as well as from vehicle exhausts. Therefore, it may get
into the soil and flow into water bodies which can be taken up by plants ah
hence human exposure of lead may also be through food or drinking water
[Ara and Usmani, 2015

2.3. Mercury (Hg)

Mercury (atomic number-80; atomic weight200.592) and its compounds
are cumulative toxins and in snall quantities are hazardous to human hdéh.
Environmental contamination due to mercury is caused by several
industries, petrochemicals, mining, painting, and also by agricultural sources
such as fertilizer and fungicidal spraysllloyd et al., 1997. Someof the more
common sources of mercury fand throughout the environment include but
may not be limited to the household bleach, acid, and caustic chemicals (e.g.,
battery acid, household lye, muriatic acid (hydrochloric acid), sodium
hydroxide, and sulfuric acid), instrumentation containing mercuy (e.g.,
medical instruments, thermometers, barometers, and manometers), dental
amalgam (fillings), latex paint (manufactured prior to 1990), batteries,
electric lighting (fluorescent lamps, incandescent wire filarents, mercury
vapor lamps, ultraviolet lamps), pesticides, pharmaceuticals (e.g., nasal
sprays, cosmetics, contact lens products), household detergents and

11
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cleaners, laboratory chemicals, inks and paper coatings, lubrication oils,
wiring devices and switches, and textiles.

3. Health effects of he avy metal toxicity in humans

Heavy metals can affect severely on human health and can damage vital
organs such asrain, kidney, lungs, liver, etc.Long-term exposure to heavy

metal can progressively lead to muscalr, physical and neurological
degeneratvA DB OT AAOOAO OEAO AOA OEI EI AO Ol
AEOAAOGAR 1 O1I OEPI A OAI AOI OEOh 1 OOAOI A
Also, chronic longterm exposure of some heavy metals may cause cancer.

The

various health effects of some heavy metals @aemphasized below.

O

3.1. Arsenic (As) [ Martin and Griswold, 2009

a) Acute toxicity can lead tothe destruction of blood vessels, gastro
intestinal tissue andcan affect the heart and brain.

b) Chronic toxicity (arsenicosis) causes pigmentation an#teratosis, cancer
of skin, lung, liver, colon, bladder and kidney.

c) Short-term exposure to arsenic can cause nausea and vomiting, pricking
sensation in hands and legs, abnormal heart beat, reduced production of
erythrocytes and leukocytes and damage blabvessels.

d) Long-term exposure can lead to the formation of skin lesions, pulmonary
disease, neurological problems, peripheral vascular disease, diabetes
mellitus, hypertension and cardiovascular disease.

3.2. Lead (Pb) [Martin and Griswold, 2009

a) Acute toxicity can cause headache, loss of appetite, abdominal pain,
fatigue, sleeplessness, hallucinations, vertigo, renal dysfunction,
hypertension and arthritis.

b) Chronic toxicity can result in birth defects, mental retadation, autism,
psychosis, alérgies, paralysis, weight loss, dyslexia, hyperactivity, muscular
weakness, kidney damage, brain damage, coma and may even cause death.

c) Short-term exposure results to the impairment of intellectual
development of childrenless than 5 years of age.

12
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d) Long-term exposure can cause oedema, can disrupt the intracellular
second messenger systems and alter the functioning of the central nervous
system.

3.3. Mercury (Hg)

Mercury can easily combine with other elements to form orgaic and
inorganic mercury. Boththese forms can cause extremely harmful effects on
humans. Organic mercury is lipophilic in nature and thus can easily
penetrate cell membranes. Methyl mercury is highly carcinogenic while
dimethylmercury is a very toxic conpound that can cause the degemation

of the central nervous system and death at very low dose [Engwa et al.,
2019].

a) Acute toxicity affects the central nervous system and associated with
declining performance of visual scanning, verbal and visual memory

b) Chronic toxicity can leadto erethism, tremor of the hands, memory loss,
timidity, and insomnia.

c) Short-term exposure to metallic mercury vapours at higher levels can
lead to vomiting, nausea, skin rashes, diarrhoea, lung damage, high blood
pressure, etc. while shortterm exposure to organic mercury poisoning can
lead to depression, tremors, headache, fatigue, memory problems, hair loss,
etc.

d) Long-term exposure of metallic, inorganic and organic mercury can
damage the kidney, brain and developinfpetus. Severe mercury poisonig
can cause Minamata disease.

4. Phytoremediation of the heavy metals As, Pb and Hg

Phytoremediation is a technology that uses selected plants to remove the
contaminants from the environment. The plants can act as either
accunulator or excluder. The plantsare known as accumulators when they
accumulate high concentration of heavy metals in their aerial tissues, and
biodegrade or biotransform them into inert forms in their tissues. Some
plants can also behave as excluders whehey restrict uptake of heavymetal
into their biomass. Heavy metal uptake by plant through phytoremediation
utilizes the mechanisms of phytoextraction, phytostabilisation,
rhizofiltration and phytovolatilization [ Erakhrumen and Agbontalor, 200T.

13



a) Phytoextraction: it is the processby which the plant roots uptake/absorb
heavy metals and translocate them into shoots where these are harvested
and burned to gain energy followed by recycling of the metal from the ash.

b) Phytostabilisation in this proces certain plant species areused to
immobilize the heavy metals in the soil and groundwater through
absorption and accumulation in plant tissues (mainly roots), or precipitate
heavy metals within the root zone preventing their migration in soil, as well
astheir movement by erosion and deflation.

c) Rhizofiltration: it is the adsorption or precipitation onto plant roots or
absorption into and sequestration in the roots of contaminants that are in
solution surrounding the root zone by constructed wetland forcleaning up
communal wastewater.

d) Phytovolatilization: it is the process that occurs as growing trees and other
plants take up water along with the contaminants. Some of these
contaminants can pass through the plants to the leaves and volatilize into
the atmosphereat comparatively low concentrations.

4.1. Plants that can be used for uptake of Arsenic (As)

There are several plants that have shown successful uptake/accumulation of
As in their tissues. Plants such aBteris vittata, Azolla caroliniana and A.
filiculoidescan accumulate As in their all tissues whil®ryza sativaPopulas
alba, P. nigraand P. tremulaare few plants that can uptake As in roots only.
Salix albacan accumulate As both in roots and leave3§éngahu et al., 2011].

4.2. Plants that can be usedfor uptake of Lead (Pb)

Like As, Pb can also be accumulated by certain plants in specific tissues.
Several species oBrassicasuch asB. napus B. campestrisB. juncea B.
oleraceaare found to accumulate Pb in their roots and shootddelianthus
annuus and Nicotiana tabacumalso absorb Pb in roots and shoots. Few
species such ag\maranthus hybridusA. paniculatg Sorghum bicolorand Zea
mays can accumulate Pb only in their roots whe Paulowniu fortuneican
absorb Pb in both roots and leavefTangahu et al., 2011].

4.3. Plants that can be used for uptake of Mercury (HQ)

There are certain plants that can accumulate Hg in their tissues. Plants like
Eichornia crassipedistia stratiotes Colocasia esculentand Oryza sativacan

14



uptake Hg only n their roots. Brassica juncea and Helianthus tuberosus can
absorb Hg in both roots and shoots. Whil&alix viminalisis observed to
accumulate Hg in their roots, shoots and leaves (whole plantissues)
[Tangahu et al., 2011]
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D Satyaloke Chattopadhyay, 3d semester, Dept. of Chemistry,
J.K. College, Purulia.

Presently, we are graduallywitnessing the dawn of the rising era of
biochemistry after the technological era. We have often heard that health is
the greatest wealth for he mankind and so we are more focused on our
survival. The fact being that we are not the only living species owréhis
planet it calls for a fight of survival.

Yes today we need to be equipped both in quality and quantity since our
opponents threatens ar very existence. These opponents are none other
than our very familiar pathogenic bacteria. We have been intracted to the
bacterial world in 1676 by Anton Van Leuwenhoek in his selflesigned
microscope. His observations were published in the Royal Sotyeof London.
Surprisingly the knowledge of the bacteia went lull for about a century. The
first pathogenic bacteria were discovered by Louis Pasteur in around 1860
64. However the first antibiotic was discovered by Sir Alexander Fleming in
1928 and itsfirst application was done a decade later by Florey and Chain.
Sa it clearly suggests that we dd have a lagging start!

Bacteria can thrive everywhere be it in symbiotic, parasitic or in pathogenic
forms. These micreorganisms are so resistant that thewgurvive in acidic hot
springs and even in the radioactive substances. According to Wiach year
over 33000 people are victims of the bacteria alone. It has become a matter
of increasing concern.

Any local survey will show that almost every single indiidual from infants
to the elderly have been exposed to the antibiotics directly or indirectly! We
use antibiotics extensively not only in medicines but also in farms, poultry

16



products and even in packed foods. As a resutiur body is already being
administered with antibiotics. The Blymphocytes or the memory cells are
being introduced to these antibotics. Therefore when we are affected with
certain bacteria our body immunity fails to prepare its immediate antibody
providing a wider exposed time for thebacteria to mutate and propagate.

, AOBO OAEA AT ,thk @eAdarBhierd ifectdmice WH E. coli
bacteria, and then treated them with a common antibiotic called ciprofloxin.
In doing so, they found that the drug directly affected the tissues tie mice,
which in turn changed the metabolites of those cells released during the
process of meabolism. And these changes were counterproductive, with the
metabolites actually working to make theE. coli more resistant to the
antibiotic. At the same tine, the drugs can make the immune system less
effective in overall; immune cells called macrophagesere found to be less
effective at fighting off infection, because the antibiotic chokes out their
respiration.

Bacteria mutate at an alarming rate. With esry mutation, the more potent
bacteria become, the more they affect our immunityand lesser are ou
chances of survival. Another important factor is the use of broadpectrum
antibiotics which kill a huge number of both pathogenic and noipathogenic
(helpful bacteria) without discrimination. This affects our immunity,
weakening us for future bacterialattacks.

Thus, we are giving a boost to the superbugscértain bacteria that have

turned resistant to all kinds of antibiotics ). The first case of superbugn

India was found in CMC Vellore, during September 2018. Bacteria named
Staphylococcus aurawas found to have affected about 21% of the patients.

SoEO EOOOEZAZEAA O OAU OEAO xA AOA COAA
AOA T £ 1 AAE A Eontues then ithat daly iEnoOf&r miten we will

have no dugs to treat people who will be affectd by the bacteria and people

will die even with minor injuries and wounds!

17
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This brings us to a very important conclusion; are we misleading our path in
the field of medicinal sciences? Are we in the attempt of surviving against
certain diseases making the lives of the upcoming and future generations
AOGAT 11 OA OE Gtheally Adrtk d tigbaghty OT 6 O
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D Poulami Singh, 3¢ Semester, Dept. of Zoology
J. K. College

Introduction:

Coral or Coral Animal is a ridge or mould like structure whicls found mostly

in tropical seas(marine water). The coral species that build reefs are known

as GBard8corals because they extract calcium carbonate from seawater to

create a hard durable exoskeleton that protects their soft, sadike bodies.

Other species of corals that are not involved in redfuilding are known as

Goft6 AT OA1 68 4EAU AOA AT TTTEAI O#1 EAAOQE
Carbonate or horny skeleton and by the other reef organisms.

Coral reefs only occupy 0.1% of the area of ocean but they support 25% of

all marine species on Eati. Fshes and other organism tak shelter, find

food, reproduce and bring up their young ones in the nooks and crannies

formed by the corals. The colony of the corals grows in size by budding of

OEA PIilT UDP AT A &£ Oi O#dtwab-200 @ardchcigear. 4 EA C
Coral Polyps in the initial stage are divided into new polyps and so oly

this, they grow into colonies and these colonies are severaheters in

diameter. The polyp colonies are attached to the seafloor and become so

large and heavy thathey are only disturbed by storms.

SN

Coral Reefs Coral Polyps
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Components of Coral Reefs:

There are some components in the formation of coral reef3hey are stony
corals, Millepora sp., Tubipora sp.,Heliopora sp., Alcyonaria sp., Gorgonians
sp.,Foraminiferasp.,Corallinealgae and branching algae, etc. The coral reefs
are also inhabited by a number of sponges, anemones, s&&hins,
starfishes, crals, snails, bivalves, etc.

Coralline alga Sea Urchin
Importance of Coral Reef:

1. It cannot be denied thatthe coral and the coral reefs played a great and
significant role in geological history. They protect the coddrom the erosive
actions of the sea waves.

2.  Coral reefs inhibit around 25% of marine species which include about
1 million species of plants ad animals.

3.  The corals act as natural recycling agent for carbon dioxide from sea
and atmosphere.

4.  The reefs serve as a source of food and medicine and act as storage
bank of genetic resources.

5.  The corals secrete limestone or calcium carbonate durg their life
cycle, which help to expand the sea area.

Condition for Coral Reef Formation:

The Reefbuilding corals require many conditions to form a coral reefThese
arez

20
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)] Temperature Coral reefs require warm water and generally a

temperature between 5°-c wJ A A O AAOGO AAOAI T bi

develop below 18°c. Different corals living in different regons can
withstand various temperature fluctuations.

i) Depth of the sealhe depth of the sea is also an important factor for
the growth of the coral reefs.They grow in shallow water and the
depth is important because of the entry of the sunlight for
photosynthesis.

i)  Sunlight The sunlight is very essential for photosynthesis of

I EAOI OAT PEARh OEIT CiI A A ASyimdlolliniudl CAA

microadriaticum), present in the endoskeleton of the reef building
cnidarians. Zooxanthellae photosynthesize andgss some of the

A 1T A OEAU 1 AEA &£O1Ti1I OEA 00180 Al

exchange the coral animal gives nutrients to the algae. They are
found in Millepora sp., Tubipora sp. andHelioporasp. They help to
secrete of CaC® It has been shown by experimnt that the reefs
fail to grow in shaded places and even die if they kept in darkness.

And there are manyother conditions like clear water, salinity, waves and
currents, nutrients etc.

Mushroom Coral Spiral Wire Coral Black Coral

Types of Coral Reef:

Coral Reefs are mainly of three types. They are

1 Fringing ReefCoral reefsthat surround the shore of an island or might
extend to a continent,are called Fringing Reef.
It extends from the coast region more or less 400 meters or quarter
mile as platform. The seaward facing side is commonly called edge or

21
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font. The upper part of thereef front there is an emergent portion,
called reef crest. The seawd side of the coral reef crest can reduce
the impact of the waves It can reduce up to 97% of the wave action.
e.g.:- Gulf of Kachchh including Pirotan Island (India), Ningaloo Reef
(Australia).

— Back reef area
Volcanic Island ' or

Reef flat area

—_——— e — = - - - —— - - -
- . S - — -

————— A S

oy ;
—— - Shallow channel 72 Coral growing area / __:
- Fingng reel T~ Chamel 777 i
B Dead coral
Reef slope area

Flg. 12.40: A. Fringing reef, B. Sectional view of fringing reef.

Barrier Reef Barrier reefs are almost like fringing reefbut they are
located some distance from the shore and grow in deep water than
fringing reef.

The stretch of the water, separating the barrier reef from land, may be
EAl £ A TEITA O pm T EIAO TO i1 OA EI
called aLagoon.A number of small channels which cut across the
barrier reefs and connect the lagoon with theopen sea, through this

fresh, cold water pass into the lagoons.

e.g.- On the West Coast of Andaman and Nicobar Islands (India), Great
Barrier Reef of Australia(Australia).

Reef slope area
——— Back reef area —
or Reef
Reef flat area crest
T e A W —‘_’-—:—
g e o di B By B iy

Lagoon _
s et
B

Fig. 12.41; A. Barrier reef, B. Sectional view of a barrier reef.
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1 Atoll: Itis aring like or horseshoe shaped coral reef which surrounded
by lagoon but not an island.
Here the lagoon varies from a few hundred meters to 90 km in
diameter and 20 to 90 meters in depth. Atolls generally arises firss
fringing reed around volcanic islandsBut after the seafloor sinks or
rises, the reef sinks down. Atoll is called coral island and the term

0! 01116 EO AAOEOAA mOii OEA 1 AT COA«
called Atolu.

e.g..- Lakshadweep Island in ArabianSea (India), Tubbataha Reef
(Philippines).

Ok e

—

— — — e —
[0 100 S5, 40 , ¥ .. — G w——n Sm— ——

[ & X A S s e w— et

Fig. 12.42: A. Atoll, B. Sectional view of an atoll.

In addition to the abovementioned principal types, there are some other
minor types may be discussed. These are:

E Table Reebr Platform Reef Table reefs can form where the seabed
rises close enough to the surface of the ocean to enable the growth of
zooxanthellae, reefforming corals and the continental shelf, as well as in the
open ocean.

E Patch Reef Common, isolated, comparatively small reef outcrop,
usually within a lagoon, oftencircular or irregular and surrounded by sand
or grass of the sea.

7 Apron Reef A shae reef resembling a fringing reef but more sloped
from the shore area. The initial stage of a fringing reef.

7 Bank Reef Isolated, flattopped reef larger than a patchreef and
usually on mid-shelf regions and linear or semicircular in shape.
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Conservation of Coral Reefs:

The corals are destructed by so many circumstances like excessive siltation,
industrial disposals, salinity changes, severe tropical storms, emersioat
low tide, excessive exploitation for commercial purposes by different
agencies, feding activities of multi-armed starfish (Acanthaster pland,
global warming, ozone depletion, earth movements and tsunamis.

9 Due to the industrial discharges the coral refs in the sea coast with a
huge number of invertebrates and the vertebrates are thraaned.

1 Natural vegetation such as mangrove trees live along waterways and
shorelines remove sediments from water.

1 Every rainfall carries the fertilizer, silt, pesticides,and agrochemicals
into coastal waters which are responsible for the death of reefs.

1 Reducing carbon dioxide emissions from human activities can also
help improve overall coral reef health.

1 Removal of larger corals used in white cement factories for making
cement is a common practice in many countries including India.

1 Some tourists handle or even stand on living corals. The collection of
corals making of ornaments makes a great damage to the reefs in some
places. That must be stpped.

A lack of awareness among people and also lack in technical knowledge are
the main hindrances for the conservation of coral reefs.

Fluorescent Coral Maze Coral Pillar Coral

For the protection of the reefs various programmes may be introduced:

A The conservation message should be conyed to a wide audience
through multimedia.
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A Education is the basis of sound conservation; a lot of effort should be
put into it.

A To protect the coral reefs an underwater part should be started in
which a law prohibiting fishing and coral collecting are intoduced

Corals in Relation to Human:

1 In Medicine: The chemical compounds from corals are ule in the
medicine of Cancer, AIDS, pain and other forms of diseases.

1 Jewellery: The colour of coral reef is used in making of necklaces and
other jewellery.

1 Corstruction: Coral reefs on land .
provide lime for use as building FES
AlTAEO AAI T AA &
coral rag is an important local =
building material in places such =
as East African coast :

i Climate Research: The annuag®
growth bands in deep se
bamboo coralsand other may be &
Al T1C¢C OEA | AR .
organisms to display the effect of Coral Reef
ocean getting acidifed.

1 Aquaculture: Coral Aquaculture or coral farming or coral gardening is
the cultivation of corals for commercial purposes or coral restoration.

Reference:

M https://en.wikipedia.org/wiki/Coral_reef#:~:text=A%20coral%20reef%20is%20an.wh
0se%20polyps%20cluster%20in%20groups

https://www.livescience.com/40276 -coral-reefs.html
https://ocean.si.edu/ocean-life/invertebrates/corals -and-coral-reefs
https://wwf.panda.org/our_work/ our_focus/oceans_practice/coasts/coral_reefs/
https://www.brita nnica.com/science/coral-reef
https://www.biologydiscussion.com/animals -2/phylum -cnidaria/coral -reefs-
definition -types-and-distribution -skeleton/32665

1 http://Iwww.seasky.org/sea -gallery/sea-gallery-07-01.html

=A =4 =4 =4 =4
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Background:

)y 060 11 xITAAO OEAO EOI AT O EAOGA A DA
themselves looking for over 10,000 bird species all around the world. Bird

watching is a fascinating hobby. However, it requires a little bit of patience

and time. Studyng bird behaviour can help you find out more about the way
birds relate to one another and live within their environment.

Ethologists creatal ethograms which is a list obehaviour with a description
or definition of each one. They form a hypothesis abathe causes and ates
of a particular behaviour. behaviours can be divided into two groupsstates
ongoing behaviours that can be timed, andevents are behaviours that
happen so fast that they would be hard to time. Ethologists count the number
of times an event occurs.

For example, reading a book is a state and we could time how long someone
spends reading a book; sneezing is an event, and we could count how man
times a person sneezes.

Behaviour:

31 1 A Adhavidudis instinctive and other is learnal. behaviourincludes
caring for itself, feeding, and interaction with others. Birds view people as
part of their flock and therefore act accordingly. A dominant bird may

=, A - T

defendits territor y against disliked people and attack them. Such behauio
AU AEOAO AAT AA AOIT EAAA AU EAAPEI ¢ OEA
chest. Do not allow it to perch above you or on your shoulder as this

26



AW AYY HLYI 00

encourages dominantbehaviour. Bird behaviour can often be interpreted,
much like a foreign language.

Tongue clicking i s an invitation to interact. Grinding of the beak indicates
contentment. Panting is a sign that a bird is overheated or perhaps
uncomfortable. A sharp flick of the wings demonstrates annoyance.
Preening is an important part of bird behaviour by garden birds may
include dust baths and splashing around in water. Many birds maintain a
minimum distance between themselves and their neighbourdt can be seen
in the spacing of aflock of swallows perched on a wire. In the breeding
season most species maintain territories, defending areas ranging from the
immediate vicinity of the nest to extensive areas in which a pair not only
nests but also forags.

1 Sound:

Auditory signals, ike visual ones, are almost universal among birds.
The most familiar vocalization of birds is that usually referred to as
O Ol Bapdgissthe bestknown noise that birds make. Bird songs are
the bird sound that are melodiousto the human ear. Male birds $ig a
\ - Vi & \ lot in the spring and
' sometimes all year round.

Companion Calling is the
second voice of the birds.
These are the sounds that
birds make to keep track of
their flock mates or
OOPi OOAOGE 8
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when baby birds have turned into hungry teenagers.

The fourth voice,Aggression also sounds gruesome but it does not indicate
a predator in the area.

Alarm , the fifth voice z look at the lawn, the park, the foest or the field
where all the birds are singing and feeding. The actual noise the bird makes
may not be very different from its companion call, but the emotion behind it
will feel agitated rather than calm.

7 Nesting:
Most bird nests lie somewhere in the nddle, with the majority
building cup-shaped nests using some combination of mud, twigs and
leaves and feathers. Someg—
species lay their eggs! "g, e
directly on the ground or ¥* X N/
rocky ledges. All birds e
incubate  their  eggs, iy
except megapodes
(mound builders), which
depend on the heat : S
generated by deaying vegetation or other external sources, and brood
parasites such as cuckoos and cowbirds, which lay their eggs in the
nests of other species. Murres and the king and emperor penguins
build no nest but incubate with the gg resting on top of the feetin
most birds a fluid-filled and highly vascularized brood patch on the
abdomen is developed, it directly contacts the eggs during incubation.
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Bird I Nest Style l Nest Materials

>

Blackbird

o Moss
* Dried Grass
e Mud

« Leaves
e Moss

e Hair

* Rootlets

* Moss
* Thistle-Down
* Wool

4

Goldfinch

¢ @Grass
* Straw
* Feathers

=3

House Sparrow

* Moss

« Lichens
« Cobwebs
« Wool

1 Feeding habits:
Bird feeding behaviour may change due to temperature, season and
time of day. This is especiayl evident in feedingbehaviour of garden
birds. In winter they are more likely to make use of bird feeders due to
lack of natural food sources. Swifts, swallows and nightjars have wad
gapes for catching insects on the wing; some woodpeckers can reach
wood-boring grubs, whereas others can catch ants by probing anthills
with their long, sticky tongues; thrashers dig in the ground with their

29



WRS: AN ST 2020

bills. Herons have
spear like bills and
trigger mechanism in
the neck for catching
fish, while kingfishers,
terns and boobies
. % plunge into the water
b after similar  prey.
i 50 Many kinds of birds
that feed on plant
omaemsaasiamica e, IMNALEIIAI,  MOSt  USE
seeds, fruit, or nectar. Leaves and buds eaten by fewer species

hummingbird
with a flower

barn owl
with a mouse

74 sea eagle '\é‘

with a fish

Bird behaviour is intricate and fascinating, whether you are observing the
behaviour of garden birds, birds in the wild or your own beloved pet.

References:

https://www.birds.com/bird -care/ behaviour/

https://en.m.wikipe dia.org/wiki/Ornithology

https://www.britannica.com/animal/bird _-animal/Behaviour

https://nature -mentor.com/bird - behaviour/

https://en.m.wikipedia.org/wiki/Bird feeding

https://en.m.wikipedia.org/wiki/Bird vocalization
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We have been taught since childhood about odrome, our neighbourhood,
our country, our neighbour countryetc. We all have a home with a boundary.
Beyond the boundaryis the outside world. Mathematics smplifies this

- N s~ -

ETT xI AACA 11T CEAAI 1AG& is a Wed-BefineddcOllEckich OA U OF

of distinc t objects viewed as asingleentty 68 7EAO AT AO EO
we are talking about a village and huts in it. So, the village issat and the
huts is itsdistinct points or objects. Each point in thiset (village) represents
the huts. Now each hut hags neighbour huts around it and up to a certain
distance. Like thisevery point in asethas its neighbourhood points. As the
village has a boundarysets may have their boundary also. ThereforeSetis

a collection of objeds. We need this basic information to go through the
discussion bellow.

Set: A setis a welkdefined collection of distinct objects viewed as a single

entity.
— A
7N
5

[ 24
| 7

A is aset of some numbes.
Neighbourhood :

What we know about neighbourhood? The people around us. But here is
something to think about that we never say people live a mile away from me
IS my neighbour. So,there is a range and a particular definition of
neighbourhood that varieswith the type of set. If we take aSetof all real
numbers then a point(Xo) of this Set must be a real numberAnd if § is a
given positive number then the set of all points in the open interval (X 02

1 Xo+1 @ EO Adelghibdutood j pnbd) of Xo", wherey EO AO
number as you can imagine. think something is squeaking. Yesext z
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Open interval :

Now what is open interval? We all have learned in class 11 or 12 about open
interval. But what actually is open interval?

Let us assumepictori ally.

Let usimagine a disc of radius a. Condition applied that the existence of the
AEOA AO AT U AEOOAT AA EOigine ab andis miblingE 1 A£E T
IT EO8 4EA AT O AAT 110 ¢i AAUITA OEA 1
is not bounded or clogd. How? The ant can go as close to the edge as it wants.

Sa the ant is open to go closer to the edge. This primary idea af apen Set

will help to go through the next discussion.

S is called an open Setif all its point are interior points
Interior point:

Now what is interior point? Let®
see pictorially.

not an
interior point
What we see here is aSet and
points. Now a point suppose O &8
called an interior point of the Setif
there exists some neighbourhood
which lies entirely within the Set
Sa the point in the red circle is an
interior point because for that
point we can find some neighbourhood which lies entirely within theSet But
the range of the neighbourhood must be as small as you can imagine.
Otherwise this will be against the definition.

interior point

©

Now, the Setof all interior points of a given Setis called the interior of
that Set.
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Boundary point:

If we see the same picture on the previous pagthe blue circled point. The
neighbourhood of that point contains theSetas well as the outsidgwhich is
not the Sda S is called complement ofSet S denoted by §). If every
neighbourhood of a point of a SetS contains points of S as well as points
whic h belong to the complement S ¢of S is called a boundary point . That
point may or may not itself be a point of thatSet How?

e.g.Simple idea you are heating water in a bowl. From room temperature to
100°C it will just increase its temperature without boling. Just after giving
the latent heat it will start boiling. Here from room temperature to 100°C
all the points (temperature) are a single entitymeansthat all the points are

in a Set So here the temperature 100°C is a boundary point as well as the
member of theSet

e.g. Another way you are giving voltage agaist a Zener diode. Simply
increasing the voltage what you will see? Just reaching t@e&nervoltage the
current sharply increase and gives you a constant voltage. Here in tBetof
voltage theZenervoltage is a boundary point is not the member of th&et

Zener Diode characteristics graph

But this example is theoretical. If we see

practically it includes some higher e ioge
voltages than the Zener voltage. The Vv
current starts increasing sharply but Boirs
never increases as much as comparabli yoma e
to infinite. So here we see that the ==
neighbourhood of the boundary point

(Zener voltage) contains the members

of the Setas well as the complement.

Forward Current [¢(mA)

>
Forward Voltage Vg (v)

Zener Current Iz(mA)
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Exterior Point;

A point is called an exterior point of aSetSif there
exists some neighbourhood of that point which lies ®
entirely outside S i.e., which lies entirely in the
complementSof S.

e.g. Take that water boiling example and the
temperatures greater than 100°C will be the
exterior points of that Set

exterior points /

Limit Point:

There is a difference between boundary point and limit point. A point may
or may not be a point of a&Set but is called an accumiation point or limit
point of that Setif every neighbourhood excluding the point contains at least
one member of thatSet

This implies uis a limit point of SetSif every deleted neighbourhood ofu
contains a point ofS,

e.g.In the above two examples of boiling water andener diode the first
example of boiling water the point 100°C is a boundary point. But if we see
a little deep the temperature never croses the 100°C while boiling. That
means its neighbourhood is not anyexterior point but only the members of
the Set So basicallythis example is not an example of boundary point but a
limit point.

Closed Set:
) A Setis closed if itcontains all its points of accumulation (or limit
points)

i) A SetSis closed if its complement vith respect tothe Setis an open
Set i.e. ifSis closed thenS is open

e.g.Take the same boiling example but this time from ice melting pot to the
boiling point. While melting it will never decrease its temperature bellow
0°C and while boiling it will never increase its temperature over 100°C. $o
from 0°C to 100°C all the temperature is in &etand the Setis a closedSet
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Conclusion:

In the abovediscussion | have tried to simplify some basic ideas &et and
kept the discussion short through simple examples. Not only in physicsthe

idea of Setworks everywhere. Hope this knowledge will help us in our higher
studies.

Reference:

l. O! ihtroductionto! T A1 UOEO $EAZZAOAT OEAI
Maity
lI.  Google.
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We live in an age when bioterrorism , dhe illegal use of some
microorganisms or toxins obtainedfrom biological agents to produce death
or disease in human population, domestic animals or plangsis intended to
create a fear among the human population and the government.

Introduction

Nowadays diseases have long been the deadliest enemy lafmankind.
Bioterrorism is one of the dangerous attacks, in whicliological agents are
used by extremists as weapons against human population. The effects of
bioterrorism can affect thepublic health care system. This act is intended to
intimidate governments.

In India, there has not beenany registered case of bioterrorists.For this
reason, we need to raise more concern about the dangers of this biological
terrorism before it becomes arunpreventable challenge to our health care
system and population.

Biological weapons and Bioterrorism

Bioterrorism, in which the biological agentslike viruses, bacteria or their
toxins are used among hman beings to achieve death or diseas@hey are
also used on food grains andlomestic animals. Thebiological agentsare
typically found in nature but they can increase their capacity to be spread in
environment and cause of disease or death.

The CDC (Cdre for Disease Control)categorizes these agents ag

9 Category Az This high-priority agent can compose a risk to national
security, can be easily transmitted and disseminated.
l.  Anthrax.
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[I. Smallpox.

o

Anthrax

1 Category B 7z These agents aranoderately easy to disseminateand
have low mortality rates.
. QFever.
II.  Brucellosis.

Coxiella Burnetithe bacteria that Brucellosidacteria
causes Q Fever

i Category C - These agents are emerging pathogenthat might
be engineeredfor massdissemination because of their availability or
the ability to cause a major health impact.

|.  Nipah virus.
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1. Hantavirus

Hantavirus

These agents are the choice of many terrorists because they are
extremely hard to be detected. In thoseategories of using nuclear or
radiological agents under bioterrorism are not found naturally and
they cause death by their effects and reaction with human system by
causing not only deathbut also immobilizing the humanbody.

The human body can't recogrie the presence of those agents through

their senses and for this reason théiological weapons for terrorist

could be a great choice for terrorism. They can kill people without

giving human body a little bit of hint of hat they are in a contact with

the agents of death. These biological weapomsn also spread through

air, food and water into environment that also make them to be the

choice of the terrorists. The threat obioterrorism is a matter of grave

concern. Althaugh the attack of bioterrorism is dfficult to predict and

the upshots of a successful attack could be a great loss of population

AT A AATTTI EAO ATA EO AAT 60 AA EcCITO

Biological warfare and Bioterrorism; a historical perspective

Because of the use of mroorganisms asbiological weapons,the threats of
terrorism are increased. Biological agentsnay be more dangerous and of
potential than conventional and chemical weapons. Biological weaporase
not just a 21t century concern; humans have used these infdous agents fo
hundreds of yearsz

Early use of Biological warfare: -
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1 1346 z Siege of CaffaPlague.

1 1763 z French and Indian war;Smallpox.

1 WWI z German program;Anthrax and Glanders.

1 1925 z Geneva protocol bans Biological weapons.

1 WWII z Japanese prgram; Anthrax, P lague, Cholera and Shigella.

1 1941 z George W. Merck named U.S. Civilian Head of Chemical
Service later changed to War Research Service.

1 1946 z U.S. announces its involvement in bioweapongsearch.

1 1969 z Nixon eliminates offensive biobgical warfare program.

1 1972 z Biological weapons convention

1 1979 z Accidental release ofB. anthracis spores at Bioweapons

Research Centre, Sverdlovsk, U.S.S.R.

1 1989-92 z scientists from the former U.S.S.Rnvolved biological
weaponsresearch defect tathe wed.

1 1984 z Rajneesh cult members contaminate salad bar with
Salmonella typhimurium in Oregon

1 1992 z Ricin attack planned by Minnesota militia.

1 2001 z Anthrax releases in FL, DC, NY, NJ.

Developing a response

Although there are many challenges beforaus, some of the necessary
activities are already underway and other programs still need to be
developed and implemented. Experts agree that the core capacities of the
public health system must be increased to detect and track and contain
infectious disea.

1 Upgrading current public health capacities; this can rapidly detect and
investigate unusual disease or symptoms.

1 Toimprove detection; it is necessary that health care workers must be
trained to concede unusual disease or symptoms which may be result
of a bioterrorism attack.

T $A0AT T PET C Ai AOCAT AU DPIATO 1T £ A
hospitals. We must enhance systems to support mass medical care and
develop innovative strategies to deliver both protective and treatment
measures.

39



WRS: AN ST 2020

1 Federal resourcesmay also be necessary to support emergency
planning efforts to bring the health care system fully on board.

9 Access of essential vaccine and drugs; a large event of a bioterrorism
attack may require a rapid access of vaccines, drugs which may not be
available in the locations.

BIOHAZARD

Reference

https://www.slideshare.net/doctorrao/bioterrorism -7510003

https://en.wikipedia.org/wiki/B ioterrorism

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4921253/
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Sequence
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Fibonacci sequence
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[(n-2) + n¢l) ]
Fibonacci sequence *
Human Body Structure }{"{
Fibonacci  Sequence rule )r" "r" "1{
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w41 I Fibonacci Sfdto@
7o 4ARIRE SRYRE WYATS
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- Curcumin

() JIGITAT G]2 SAfH, AN I B FV (4N FAT

46



AW AYY HLYI 00

TEBARBOAOEI T O
BIEAADOEAI AO

What will happe

x Abhinaba Banerjee, 5t semester, Dept. of Chemistry,

J. K. College

EO AT EAA AlieweEd O

-Ralph Markley
n if | drop a pen? Gravity, right? But what will happen if |

drop a nanoparticle? For answering this, let me introduce what a naro

particle is. Nano

means 1 billionth. To help us imageénanosizd, let me take

a baseball bat which has about dneter length and divide it by 100 we will
get to the size of our fingertips which is about 1 cm. Now if we againvitle

it by 10 and we will get to the size of a needle eye which is only 1 mm
(.001m). Now again if we dvide it by 10 and we will get to the diameter of a
human hair, which might be around 100micrometres. This is possibly the
lowest division that we could see from the naked ey@&low divide it with 10,
three times We will get to the sizeof a virus, about 100 nm. Now we are in
nanoscale right? Now last time take one andivide it by 100 this time. We
will get to the size of 1 nmhalf of a size of the DNA. we are talking about that

small particles.

Fingertip Human Hair"

Needle Eye”

S =

Baseball Bat

1cm 1 mm 100 pm

10

[ I I |

0.1m 0.01m 0.0001 m

Half of a DNA

Bacteria

pm 1pm

0.00001 m

But why are we
because smaller

1nm
ﬂ

0.000001 m 0.0000001 m 0.00000001 m 0.000000001 M

so obsessed about makinthings smaller? Thaf not only
means lightesmarter, faster - but also because the physical

and chemical properties of things changes dramatically in nanoscale. In
nanoscale gravity becomes negligible and less important with respecta
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inter- and intramolecular forces. They show quantum effect. For example,
the gold ring in your finger. Its golden. But goldAu) nanopatrticles could be
red, green or blue. Not only justhe colour, but alsothe chemical properties
of gold changes in nanscale. In short, science has a different game in
nanoscale.

Let me give you another surprising fact of a nanoparticle calle@raphene,
which isgoing to be used in every field in near futureBut what is graphene?
Draw a line with graphite pencil in a pape. Now imagine pulling out a layer
of graphite from that line and repeat it about 1000 times. When a
monoatomic layer ofgraphite is left in the paper that® called graphene. One
atom thick graphite is called graphene. And graphene shows same electric
conductivity asgraphite but it is 100 times stronger than steel and its about
120% stretchable from its length. It also more transparent than glass.

WA A AT draphitérOefectronic devices because its easily breakable. But
we can use graphene nobnly in electronic devices but also in multiple
sectors. There is a increasing useof transparent conductor in smartphone
technology and graphene could be a good choice.

Not only in material science nanotechnology is going to be used widely in

medical scierce. There are drugs that can cure cancdiyt they are not used

ET AAT AAO OOAAOI AT 608 "AAAOOA OEAU AAOC
body. The idea of using nan@chnology in medical sciences by making nano

robots that can attack exactly where tk cell is affected. There israold movie

AOT T xmdoO AO xAll AO A AITTE AAT OO 1T ATI
through your blood vessels and repair damaged cellsdm inside.
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Well, Nanotechnology will
be at that levd one day in
near future.

Not only nanorobots but
‘ also, we can also make nano
~ , .8 sensors that can detect a
change in very low concentration in PPMparts per million) and even in PPB
(parts per billion). There are bio-markers in our body. Thy are present als
in our breath. Let me give you a example,acetoneis present in our breath
at a very low concentration. If there are one particle in a million or in ppm
concentration then you are healthy but if there are acetone in2 ppm
concentration in your breath, then you havediabetes

With the help of
nanotechnology, we can not
only cure many diseases but
also detect very precisely.
Before nanotechnology,
those were not possible.

»

Sensor response, R,;/R, .1 - 1
N

|

|
In thinking of |
nanotechnology today, |
what® most important is Healthy | |
understanding where it " ' : ' : ' 3
leads. If we can reduce the Acetone concentration, ppm

cost and improve the quality

the medical technology then maybe we can redudke level human suffering.
Not only in medical science but in all fields it has infinite possibilities in
future.
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Wel https://www.jaladharmahato.smid.in

The technology has been advanced significantly over the past decades and
growing at an unbelievably accelerated pace. The nanoscale object with a
dimension of several mnometers having various exotic tunable pperties

is extensively used for such cuttingedge technology. Here, compared to the
soft materials (easily deformable materials by thermal stress), thehard-
condensednaterialssuch as graphene, metallic nanopartie, semiconductor
nanocrystals, etc. arefound to be prevalent for such technological
application and in the limelight for a long timel However, the nature
inspired soft materials are highly prospective for future technology. Such
nanoscalestructures are often heterogeneous and challenging toredict its
property (function) from the constituent building blocks.3 There are a
plethora of examples in cellular and the extracellular levels where the
structure determines the function, mediated bythe interaction among the
biomolecules(DNA, RNA, prtein, metabolic, etc.). It should be noted that
there are limited methods that can map the structure as well as the
corresponding function exclusivelyarising from such a small nanostructure.
Needless tosay, the advancement of such tools to explore the nastructure
often leads to the finding of new physical phenomenon. Recently we have
developed an optical method that provides insights on how the structural
aspect can be related to the function of thedierogeneous nanostructure.
Here in this article, | will describe our developed methods, which can
potentially address some aspect ofstructure-function relation and its
application in three distinct heterogeneous systems.
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Contrary to the bulk spectroscopt approaches, which provide average
information of all the constituent molecules, the microscopic methods
investigate the information exclusively from nanoscale heterostructures.
These small objects' image has been constructed using a microscope that
allows us to spatiallyresolved such structure. The struatire-function
relation in the soft matter is often quantified by observing the proximity of
the constituent molecules. The two molecules are iclose proximityonly
when there is an interaction among theconstituents. This molecular
interaction among the sdt material's components triggers the action
responsible for that material's specific function. The céocalized signal (due
to proximity) represents the interacting nature among the constituent
molecules, and the absence of such a signal depicts the Rimteracting

Figure 1: Three different heterogeneous nanostructures. Left: PolymersoméL0);
Middle: Supramolecular block copolymer (15); Right: Phase separated liquike
AOT Bl AyucieidFls).

nature of the molecules.Fluorescence ctocalization is one such technique
that employed fluorescence microscope. Here, the constituent rezule is
tagged with two (or more) distinct color fluorophores and subsequently
iImaged the emitted photons from such molecule$. The signals from
different molecules are separated by some fiéirs and then celocalize such
signals (Figure 1). It should beremembered that the resolution of optical
microscopy is limited by the diffraction and is expressed by the famous
Abbe's formula

1 Qi € dée—%“" et

cEl Q¢ @ o
where _is the wavelengthg is the refractive index of the mediumois light
collection angle, and0 0 is the numerical aperture (¢ i Q& Eor a good
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fluorescence microscope, the typical resolutions not lesser than 200nm
which is much higher than the mdecular size (few nm)> Therefore the co
localized signal in fluorescence microscopy may arise from molecules far
apart from each other and hence does not assure the molecular proximity
and thereby the associated interaction.

An alternative approach to aubenticate the proximity is to probe some
spectroscopic signature associated with molecular interaction under a
microscope. In spectroscopy, molecules can be considered as a dipole, and
any signature of dipole-dipole interaction will suffice to authenticate the
closer proximity of the molecules. The strength of the dipolelipole
interaction strongly varies with distance () and is in proportion to the

inverse of the sixth power ofi (QQn ¢@& &N 1"@%P 6— 8 The dipole-

dipole interaction condition leads to the transfer of energy from one dipole
(donor, O) to the others (acceptor,0), a phenomenon famously known as
Foster Resonance Energy Transfer (FRETterestingly, O molecules can
sensitizethe nearby © molecules if0 is emissive. The sensitization leads to
the enhancement ofdo emission and concurrently reduces théO emission
compared to a scenario whenO 0 dipolar interactions are absent. It
should be noted that the sensitization is negligible &er a distance of a few
molecular dimensions, and thereforeFRET microscopycan be used for
functional imaging8 Our group has applied this concept to investigate
polymersome's capability to act as potential drug carries (left image in
Figure 1). One ofthe major challenges in biotechnology to deliver drugs to
a specific target such as a cancerous cell, specific organ, etc. and different
nanocarriers have been developed for such requiremenésPolymersome, a
vesicle with an agqueous core and a hydrophobiouter membrane layer, is
used to deliver hydrophilic and hydrophobic drugs simultaneously911it has
been shown that glycopeptide modified small polymersome (<100nm) can
not only recognize specific receptor lectins butlso encapsulate two dyes
(model for drugs) having different polarities.10

It should be remembered that if the fluorescencenageis used to record the
interaction, then the sensitized signal is heavily contaminated by th®
emission into theo channel and the emission frond when excited at’ 0.2 In
such a situation, it is necessary to subtract the contribution which
deteriorates the structure-function relation signal. In a recent paper, we
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have corrected such contributons and applied the method to study the
directional energy transfer in a supramolecular block copolymer (middle

image in Figure 1). This supramolecular block copolymer is synthetically

challenging and has difficulty while learning the mechanism of
copolymerization.13 The block copolymer with alternate donor and acceptor
segment has excellent energy conversion and optoelectronics applicatiois.
Using our method, we have shown the lighbharvesting and energy migration

across the flanking donor segments oveseveral nanometersts

It is always challenging to extract the actual signal responsible for the
molecular interaction when experiments are dme in the conventional
imaging mode. This is because we cannot completely eliminate the emission
from only ‘Oand 0 into from the sensitized signal. In addition, any change of
spectral signature due to some unknown factors can affect the assessment of
structure-function relations. Besides, for an unknown number of
constituents ‘O and 6 molecules, the interpretation becomes ambiguous.
Recently we have developed a method that can avoid these factors and can
potentially delineate the functional aspect of hetrogeneous microscopic
objects. The method has been applied to study the liquiiquid phase
separation (LLPS) of he proteins. LLPS is an important emerging
phenomenonié Here, the component spontaneously demixes into distinct
fluid phases from an isotropc liquid mixture, contrary to a situation where
mixing from two components is spontaneous’ Here, we have studiedhe

i AOOOAOEIT T 1T £ bAOE-syhucl€rE prédtdinl Barkisdnl AOAT
diseases) inside a phasseparated proteinrich liquid droplet over days
(right image in Figure 1). We have found that the proximities between the

] -synuclein progressively increasesluring the liquid to solid transition due

to the intermolecular interaction. Besides the interactions are regulated by
OEA . ' # Akynwkleds T £ |

| believe that this method will pave the way to probe the structurgunction
relation of materials ranging from synthetic noncovalent polymers, bie
inspired systems to the cellular media.

The team includes Dr. Arindam Chowdhury (Department o€hemistry, IIT
Bombay, Mumbai), Dr. Sayan Sengupta (Department of Chemistry, IISER
Kolkata, Kalyani), Dr. Subi J.eB8rge (New Chemistry Unit and School of
Advanced Materials (SAMat)JNCASR, Bangalore) and Dr. Samir K Maji
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(Department of Biosciences and Biengineering, Mumbai). This is an original
article. The basis of this method has been discussed refs (15,18) and
described in detail in an upcoming book seriedethod in Molecular Biology
published by Humana Press.
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Recovery of Valuable Metals from Electronic Waste

x  Payel Mahanty, 39 semester, Dept. of Microbiology,
J. K. College
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In 21st century, most of us might not beaware of potential danger caused by
electronic device we discard as waste. ® we know how the ewaste is
affecting us and the environmen®? We live in technologically flooded era
where we use many devices such as tghones, computers, television and
many more have become a part of our lives. But when these devices stop
working or getdamagel, they become a waste andre thrown away. But do
we know where these discarded electronic wastes are goiffdMany times,
these electronic wastes are disposed, impropemethod are usedthat can
cause massive damage to us and the environmefthesedevices are made
of toxic substances that include polyvinyl chloridemercury, lead, chromium,
beryllium, cadmium, gallium, arsenide etc Factories send those electronic
waste to recycle but unfortunately that doesn't happen every time
Sometimes, instead of recycling these, factories burn tbse parts to gain
previous metal like gold, copper etcfrom those electronic devices. During
this process, harmful substances in the eleabnic waste such as
hydrocarbons, brominated dioxideetc. are mixed not only with air but also
with soil and water, which ultimately harms us and the entire planet.
Recycling of ewaste is extremely important for two major reasons:

1 safeguard human health ad the environment from toxic pollutants.
1 For economic benefits as they are rich in many precious and rare
metals and have higheconcentrations of metals than even ores.

First of all, we need to stop such harmfupractices (landfills, open burning
and incineration z which are not ecofriendly) completely and adopt
environmentally friendly methods for recycling electronic waste, of which
bioleaching is a modern method that is environmentally friendly and can
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benefit us economically By this method we carextract valuable metals (such
as copper and gold) from ores or @avaste through the action of
microorganisms.

RECYCLING METHODS:

There are numerous recycling techniques, including pyrolysis, electrostatic
separation, magnetic separation,hydro-metallurgical separation and bio
metallurgical separation.

1 Hydro-metallurgical recovery of metals generally consists of three
steps 7 leaching, solution concentration al purification and metal
recovery. It uses chemical propgies and relies on leabing ores with
strong acids and recovering concentrated materials by precipitation
or solvent.

1 Bio-metallurgical processes, solubilization of metals is based on the
interactions between metals and microorganisms. This technique
allows metal recycling by pocesses similar to that in the natural
biogeochemical cycles, and is therefore environmentally friendly, with
low costs and low energy requirements. Bioleaching and biosorption
are broadly the two main areasof bio-metallurgy for recovery of
metals. The mgor microorganisms that play a significant role in the
recovery of heavy metals from evaste belong to the acidophilic group
(pH 2.0z4.0) and help in dissolving the metals from solid phase of
wastes into the aqueous phase. Bacteridike Acidithiobacillus
ferrooxidans Acidithiobacillus thiooxidans Leptospirillum
ferrooxidans and Sulfolobussp., are well known consortia for the
bioleaching activity while fungi like Penicillium simplicissimumand
Aspergillus nigeralso help in metalleaching process.

1 But biological methods have some problems, such as that it is very
time consuming and complete recovery of metals is not usually
possible whereas chemical methods (hydrometallurgical) are not
environmentally friendly and are relatively expensive. A hybrid
(integrated) technique, combining both chemical and biological
methods so that they complement each other, would allow the rapid,
efficient and economical extraction of metals while also being eeo
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friendly. With the help of such processesvaluable metals of high
purity can be recovered from waste PCBs. Printed circuit boards
(PCBs) are one of the most important components of electronic
equipment and it encompass a variety of metals, including the majority
of the valualde metals, and alsanost of the toxic components in e

waste.

. U . D @ Q mp\ = Solder Mask
MIC ;@ D 25 O f)uip —Silk Layer(in white)

Trace

"E QDQ \ . b

000C Copper Layer
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The method includes following steps:

1. Collection of PCBA, physical removal of plastic parts viz. RAM, PCI
slot, chip slots from PCBA.

2. Chemical treatment of PCB.

3. PCBs were cut idifferent sizes (either 12an-6cm or 4cm-2.5 cm).

4. Bioleaching process.

5. Analysis of metals in leachate by AAS, analysis of?fand pH of
leachate.

91 Due to the chemical coating on the PCB, even if the MMC (Mixed
Microbial Consortium) comes in contact wth the PCB, there is no
leaching.The commonly used material for solder mask is epoxy. Solder
mask does not allow the bacteria (or ) to penetrate through it and
thus the bacteria (or Fé*) fail to reach the metal. Removal of such
chemical coating (sotler mask) can facilitate ug of large pieces of
PCBs for bioleaching. Considering thiseveral chemicals were tried to
remove the coating and it was observed that 10M NaOH gives better
results. So, PCBs were dipped overnight in a 10M NaOH and then
washedunder running tap water. The washed water was replaced by
fresh distilled water until the adhered NaOH was removed
(approximately 4-5 times). This was monitored by determining pH of
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washed water. Neutral pH washed water confirms the complete
removal of NaCH. The washed PCBs were theused further.

Incubated with 10 M sodium hydroxide
solution for 24 h under static condition
and room temperature

© @

Removal of chemical coating from PCB, before sodium hydroxide treatment [(a) front
side of PCB, (b) back side of PCB] and after sodium hydroxide treatment [(c) front side
of PCB, (d) back side of PCB]

1 The use ofPCB pieces instead of usgnPCB powder for bioleaching is
guite simple, easier and alssaves a cost of powder preparation. After
complete removal of metals from PCB pieces, these metal fre€B
pieces can be directly used for further recycling. The dye hich is
present on PCBs preents access of bacteria to the metals. The dye may
be green, blue, orange or red in colo. The dye was removed by 10M
NaOH. In this way on the PCBs were made accessible to the bacteria.
Hence large pieces of PCBs should be peafed over pulverized PCBs
so as to simplify the overall recycling (metallic as well as nemetallic
AOAAOEI T @ DPOI AAOO AT A Al o1 O1 AOI
AT 1 OAT ETACET 168 4EA AAOGAIT T PAA [ EAOI
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experiment was used for iéntification of Acidophilespresent in it. By
using PCR amplicons of 16rDNA fragments with species specific
primers, it was confirmed that there is a presence oAcidiphilum sp.,
Leptospirillum sp., Thiobacillus ferrooxidans Thiobacillus caldusand
Sulfobacillusin the MMC. Invovement of different microbes for the
recovery of confirmed that there is a presence oAcidiphilum sp.,
Leptospirillum sp., Thiobacillus ferrooxidans and Sulfobacillusin the
MMC. Involvement of different microbes for the recovery of various
metals presert in e-waste.

CONCLUSION:

Environmental pollution from electronic waste needs to be stopped, and
electronic waste should be recycling this way which is environmentaf
friendly. Thiscan be economically beneficial as well as its cost is relatively
low. Sq this kind of process needs to be improved.
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The first unifying theory in the history of physics

D Kabyik Nandy, 39 Semester, Dept. of Physics,
J. K. College

An extraordinary amount of information about the world? the basic rules
by which light behaves, current flows, and magnetism functiorss can be
boiled down to four elegant equations. Today, these alenown collectively
AO -AgxAlT 160 ANOAOGEI T Oh AT A OEAU
introductory engineering and physics textbook.

It could be argued that these equations got
their start 150 years ago this month, when
Maxwell presented his theory uniting
electricity and magnetism before theRoyal
Societyof London, publishing  afull
report the next year, in 1865. It was this
work that set the stage for all the great
accomplishments in physics,
telecommunications, and electrical
engineering that were to follow.

But there was a long gap between the
presentation and the utilization. The
mathematical andAT T AADPOOAT O1 AAOPETTEIT CO 1
complicated and counterintuitive that his theory was largely neglected after
it was first introduced.

James Clerk Maxwell

Today, we learnearly on that visible light is just one chunk of the wide
electromagnetic spectrum, vihose radiation is made up of oscillating electric
and magnetic fields. And we learn that electricity and magnetism are
inextricably linked; achanging magnetic field creates an electric field, and
current and changing electric fields give rise to magnetifields.

7A EAOA - AgxAll O OEATE £ O OEAOA
him suddenly and out of nowhere. The evidenceehneeded arrived in bits
and pieces, over the course of more than 50 years.
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You could start the clock in 1800, whe\lessandio Volta invented the voltaic
pile, or battery, which provided a source of continuous electric current:
previously it had only beenpossible to store electricity in such devices as the
Leyden jar, which released all its charge in one burst.

Now that scientists had electric currents, the link between electricity and
magnetism was waiting to be found. It only needed someone to put a
magnetic compass near a currentarrying wire and notice that the needle

was deflected. Amazingly, 21 years passed before Ha@¢ristian Oersted
switched on a current while lecturing to a class and happened to glance at a
compass lying on the bench. He was astished to see the needle jerk; the
lETE xAO POl OAA8 . AxO T &£ I AOOOAABO A
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Magnetic compass needle Magnetic compass needle

Soonafter, André-Marie Ampeére showed that two parallecurrent-carrying
wires could be made to exhibit a mutual attraction or repulsiordepending
on the relative direction of the currents.

And by the early 1830s, Michael Faraday had shown that just as electricity
could influence the behavior of a magnefa magnet could affect electricity,
when he showed that drawing a magnet through a loop of wire could
generate current.If electric currents produce magnetism, surely magnetism
should produce electric currents. Scientists tried many experiments but
found no curents. It was a further 11 years before Faraday discovered that
to make a current flow in a wire loop you needed to change the amount of
magnetic flux passing through it: thefaster the change, the bigger the
current. The same principle is used today to gerate the electrical power
we use in our homes, offices and factories.
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These observations were piecemeadvidence of behavior that no one really
understood in a systematic © comprehensive way. What was electric
current really? How did a currentcarrying wire reach out and twist a
magnet? And how did a moving magnet create current?

A major seed was planted by Faraday, who envisioned a mysterious,

ET OEOEAT A OAb ADDOD IO AL T 20M#O®@E wolldd CT A O
today call a field. He posited that changds this electrotonic state are what

cause electromagnetic phenomena. And Faraday hypothesized that light

itself was an electromagnetic wave. But shaping these ideas into @naplete

theory was beyond his mathematical abilities. That was the state of affair

when Maxwell came on the scene.

In the 1850s, after graduating from the University of Cambridge, in England,

-Agx Al OAO AAT OO OOUET ¢ Ol I AA | A
I AOGAOOGAOGETI 16 AT A OEAT OEAOG8 )1 EEO EI E
FaraAAU8 O , ET AO 1T £ &1 OAAho - AgxAi 1 AAOEO

equations that describe incompressible fluid flow could also be used to solve
problems with unchangingelectric or magnetic fields.

But his work was interrupted by a flurry of distractions. He took a job in

1856 at Marischal College, in Aberdeen, Scotland; devoted several years to a
mathematical study of the stability of the rings of Saturn; was laid ofh a

college merger in 1860; and contracted smallpox and nearly died before

finAl 1T U OAEET C A TAx ETAh AO A POl £ZAOOI ¢
31T AET xh ET Al1l 1T &£ OEEOh -A@gxAl 1l £ Ol 7
theory. Although not yet a comple¢ theory, a paper he published in several

parts in 1861 and 1862 proved to be a important stepping-stone.

Building on previous ideas, Maxwell envisioned a kind of molecular medium
In which magnetic fields are arrays of spinning vortices. Each of these
vortices is surrounded by small particles of some form that help carry spin
from one vortex to another. Although he later laid it aside, Maxwell found
that this mechanical vision helped describe a range of electromagnetic
phenomena. Perhaps most crucially, ifaid the groundwork for a new
physical concept: the displacement current.
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change in electric field passing through a particular area can give rise to a
magnetic field, justas A OOOAT O AT Ad8 )T -A@xAl 180 |
current arises when a changen electric field causes a momentary change in

the position of the particles in the vortex medium. The movement of these

particles generates a current.

One of the most dramatiomanifestations

of displacement current is in the
capacitor, where in some ciraits the
energy stored between two plates in a
capacitor oscillates between high and low I£>_,a
OAl OA08 )1 OEEO OU
OEOOAI EUA ET x -AQ@
model would work. As discussed earlier,
changing electric field creates a magnetic

field, like in Oersted experiment a v

magnetic needle deflects near a current

carrying wire which confirms the presence of a magnetic field. Now as seen

in a capacitor when it is conneted in a circuit including a battery until

saturation (when positive and negatve charges are accumulating in the

opposite plates), there is a magnetic field present between the plates. It

means if you can place a magnetic needle between the plates of tharging

capacitor it will deflect. But there is no current between the plateso how is

OEEO bDi OOEAI A8 (AOA AT AO -AgxAil 160 A
I AOOAT 1 uh OOET C 1 AOGER EO AAT AA OEIT>
incomplete. And Maxwell fiowed us that there is another term on the right

side of the equation and the ieation of magnetic field is when the positive

and negative charges are accumulating in the opposite plates of the charging
capacitor though the direction of the electric fieldis not changing the
magnitude is as it is proportional with the amount of charg present which

IS increasing here . In the cases where the original equation worked fine the

extra term becomes zero bringing in the old equation. If the capacitor
contains aninsulating, dielectric material, you can think of the displacement

current as aising from the movement of electrons that are bound to the

nuclei of atoms. These swing back and forth from one side to another, as if
attached to stretched rubber bands. But M @x A1 1 6 0 AEODI AAAT A
more fundamental than that. It can arise in ap medium, including the
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vacuum of space, where there are no electrons available to create a current.
And just like a real current, it gives rise to a magnetic field.

Now even the most enlightened of his contemporaries thought that the next
step should beto refine the model, to try to find the true mechanism. But
perhaps he was already sensing that the ultimate mechanisms of nature may
be beyond our powers of comprehension. Heattided to put the model on
one side and build the theory afresh, using only thprinciples of dynamics:
the mathematical laws which govern matter and motion. Much of the
mathematics he had developed in earlier papers was still applicable, in
particular the way of representing electric and magnetic fields at any point
in space at anytime. But to derive the equations of the combined
electromagnetic field independently of his spinning cell model he needed
something else. It sometimes happens that mathematicaiethods conceived
in the abstract turn out later to be so well suited to a parcular application
that they might have been written especially for it. When he was wrestling
with the problems of general relativity, Albert Einstein came across the
tensor cdculus, invented 50 years earlier by Curbastro Gregorio Ricci and
Tullio Levi-Gvita, and saw that it was exactly what he needed. Maxwell
enlisted a method that had been created in the midighteenth century by
JosephLouis Lagrange.

For Maxwell, the keyn©A T &£ , ACOAT CAG60O0 [ AOET A xA
system beinganalysedi EEA ABMEOAMAT @68 ) &£ UI O ET Ax (
OPAAEAZU OEA OUOOAI 60 CAT AOAT AEAOAAOQAC
without knowledge of the internal mechanism. He put it rore picturesquely:

In an ordinary belfry, each bell has one rope which comes dm through a

EITTA ET OEA £ 110 O OEA AAI1 OEI CAOG6O
of acting on one bell, contributes to the motion of many pieces of machinery,

and that the motion of each piece is determined not by the motion of one

rope alone,but by several, and suppose, further, that all this machinery is

silent and unknown to the men at the ropes, who can only see as far as the

holes above them. This was just whaE A T AAAAA8 . AOOOAG
mechanism could remain secret, like the machinerin the belfry. As long as

it obeyed the laws of dynamics, he should be able to derive the equations of

the electromagnetic field without the need for any kind of model.

Thetas xAO £ Of EAAAT An - AgxAll EAA O A
mechanical to eectromagnetic systems. This was new and hazardous

ground, but he was well prepared. From study of Faraday and from his own
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work he had built up a strong intuition for the way ekctricity and magnetism

were bound together and how their processes were, in soe ways, similar

to mechanical ones. His cardinal principle was that electromagnetic fields,

even in empty space, hold energy which is in every way equivalent to
mechanical enegy. Electric currents and the magnetic fields associated with

them carry kinetic energy, like the moving parts in a mechanical system.

%l AAOOEA EEAI AO ETI A bpi OAT OEAT AT AOCL
electronic state is a form of momentum. Electnmotive and magnetomotive

forces are not forces in the mechanical sense but belmsomewhat similarly.

For example, an electromotive force acts on an insulating material (or empty

space) like a mechanical force acts on a spring, putting it under stress and

storing energy. When it tries to do this to a conductor the material gives way,

so the force does not build up stress but instead drives a current. With these

AT A OEI El AO ET OECEOOh EA OOEAA APDPI UE
electromagnetic systems vere nothing like mechanical ones; for example,

linear electrical forces tendedto produce circular magnetic effects and vice

versa.

Maxwell hoped to show that such behaviour followed naturally from the
normal laws of dynamics when they were applied to arelectromagnetic
field. He represented the properties of the whole field mathenteally as a
set of inter-related quantities which could vary in time and space. To solve
the problem, he needed to find the mathematical relationship between the
quantities at a single arbitrary point, which could be in any kind of material
or in empty space. The resulting equations would need to describe how the
various quantities interacted with one another in the space immediately
surrounding the point, and with time.

Most of the quantities were vectors, having a direction as well as a numerical
value. The five main vectors were the electric and magnetic field intensities,
which resembled forces, the electric and magnetic flux densities, which
resembled strains, and the electic current density, which was a kind of flow.
One important quantity, electriccharge density, was a scalar, having only a
numerical value. These six quantities were like the ropes and bells connected
by the invisible machinery inside the belfry. If one ould find the equations
connecting them one would know everything about how eletromagnetic
systems behaved.

One would be able to ring a tune on the bells without knowing anything
about the machinery inside. Everything came together beautifully. Maxwell
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showed that all aspects of the behaviour of electromagnetic systems,

including the propagation of light, could, in his interpretation, be derived

from the laws of dynamics. Disinclined as he was to crow about his

achievements, he could not entirely contain is elation. Towards the end of

a long letter to his cousin Charles Hope Cay ngote:

0) A1 O EAOA A PAPAO AEI T AOh xEOE Al £
)y Al Al 1T Ol AAA O OEA Al 1 O00OAOUR )

Great guns indeed. The essencé the theory is embodied in four equations

which connect the six mainquantities. They are now known to every

DEUOEAEOO AT A Al AAOGOEAAI AT CET AAO AO

mathematical statements, deep and subtle yet startlingly simple. ®oquent

are they that one can get a sense of their beauty and power eveithout

advanced mathematical training. When the equations are applied to a point

in empty space, the terms which represent the effects of electric charges and

conduction currents are not needed. The equations then become even

simpler and take on a wondeful, stark symmetry;

Equation Name Integral Equations Form

Gauss's Law

for Static gﬁ(ﬁoﬁ]ds _ Qenclosed

Electric Fields €
S 0

1 Electric chargeq produces an electric fieldE

1 The electric field flux passing tihhough any closed
surface is proportional to the total charge
contained within that surface

Gauss's Law .

for Static @(Boﬁ)ds =0
Magnetic S

Fields
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Faraday's Law
of Induction

Ampere's Law

(with

Maxwell's
Addition of
Displacement
Current)

1

The total magnetic flux passing through any
closed surface is 0.

The assumption that there are no magnetic
monopoles.

There are no magnetic flow sources, and th
magnetic flux lines always close upon
themselves.

Also called the law of conservation of magnetic
flux

$Eodl = —d—f(ﬁoﬁ)ds
C

1

1

1

Changing magnetic flux through a surface
induces an electromotive force (EMF) in iy
boundary path of that surface.

A changingmagnetic field induces a circulating
electric field.

The voltage accumulated around a closed circui
Is proportional to the time rate of change of the
magnetic flux it encloses.

d

?Eﬂdrz Fﬂ[fenr:{osed + EHE!{EGﬁ}dS]

1

An electric current | or a changing electric flux
through a surface produces a circulating
magnetic field around any path that bounds that
surface.
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1 Electric currents and changes in electric fields
are proportional to the magnetic fields
circulating about the areas where they
accumulate.

Differential Equations Form
Equation Name
(Point Functions)

Gauss's Law
for Static "'vr o = p
Electric Fields €,

The electric field produced by electric charge diverges
from positive charge and comerges upon negative
charge.

Gauss's Law
for Static T

cB =0
Magnetic V

Fields
1 The divergence of the magnetic field at any poin

IS zero.

1 The assumption that there are no magnetic
monopoles.

Faraday's Law
of Induction

—

)
VXE = =
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A circulating electric field is producedby a magnetic
field that changes with time.

Ampere's Law

with = = - OE

l(vlaxweu's VXB = p(J + & WJ

Addition of

Displacement _ _ . _
Current) A circulating magnetic field is produced by an electric

current and by an electric field that changes with time.

With the addition of this conept, Maxwell had thebasic elements he needed
to link measurable circuit properties to two, now outof-use, constants that
express how readily electric and magnetic fields form in response to a
voltage or a current. (Nowadays, we formulate these fundamentaonstants
differently, as the permittivity and permeability of free space.)

Much as a spring constant determines how quickly a spring rebounds after
EO6O0 OOOAOAEAA T O AT i POAOOAAR OEAOA
how fast an electromagnetic wae travels in free s@ce. After others had
determined their values using experiments on capacitors and inductors,
Maxwell was able to estimate the speed of an electromagnetic wave in
vacuum. When he compared the value to existing estimates of the speed of
light, he concluded fom their near equality that light must be an
electromagnetic wave.

Actually, the differential equations (3) and (4) work together to give us these
waves. We can get an idea of what happens simply by looking at the
equations. A changig electric force wraps itself with a magnetic force; as
that changes it wraps itself in a further layer of electric force and so on. Thus,
the changes in the combined field of electrical and magnetic forces spread
out in a kind of continuous leapfrogging ation. In mathematicd terms,
equations (3) and (4) are two simultaneous differential equations with two
unknowns. It is a simple matter to eliminateE and B in turn, giving one
equation containing only B and another containing onlyE. In each case the
solution turns out to be a form of equation known to represent a transverse
wave travelling with speed c. TheE and B waves always travel together:
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neither can exist alone. They vibrate at right angles to each other and are
always in phase. Thus, any changa either the electrical or magnetic fields
sends a combined transverse electromagnetic wave through space at a speed
equal to the ratio of the constants mentioned earlier. His system of equations
worked with jewelled precision. Its construction had beeran immense feat

of sustained creative effort in three stages spread over 9 years. The whole
route was paved with inspired innovations but from a historical perspective
one crucial step stands out is the idea of displacement current. It is these
displacemert currents that givethe equations their symmetry and make the

waves possible. Without them the term-Lin equation (4) becomes zero and
the whole edifice crumbles.

Maxwell completedthe last key pieces of his electromagnetic theory in 1864,
when he was 33(although he made some simplifications in later work). In
his 1864 talk and the paper that éllowed, he left the mechanical model
behind but kept the concept of displacement current. Focusing on the
mathematics, he described how electricity and magnetismra linked and
how, once properly generated, they move in concert to make an
electromagneticwave.

This work is the foundation of our modern understanding of
electromagnetism, and it provides physicists and engineers with all the tools
they need to calculaé the relationships among charges, electric fields,
currents, and magnetic fields.

But what should have been a coup was actually met with extrensi&epticism,

AOAT mEOT i1 -AgdxA1 160 Al T OAOO kebtics wad AC OA ¢
Sir William Thomson (laer Lord Kelvin). Aleader of the British scientific
community at that time, Thomson simplyAEAT 6 0 AAl EAOA OEAO
displacement current could exist.

His objection was a natural one. It was one thing to think of a displacement

current in a dielectric filled with atoms. It was quite another to imagine it

forming in the nothingness of avacuum. Without a mechanical model to

describe this environment and without actual moving electric charges, it

xAOT 60 Al AAO xEAO AEODI Mgk hridd. This AdR OO AT (
of a physical mechanism was distasteful to many physicists in thec¥orian

AOA8 41 AAUR T £ AT OO0OO0Ah xABOA xEIITETC
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guantum mechanics, that defy our everyday physical intuition, so long as
they are mathematically rigorous and have great predictive power.

-Agx AT 160 AT T OAIl BtheOgEEOADMIMAID MskiedA A

For example, Maxwell postulated that oscillating electric and magnetic fields

O CAOEAO &I Of xAOAOh #éydnove Arovglkshacd. O A A (
All waves known at this time required a medium in which to travelSound

waves travel in air and water. So, if electromagnetic waves existed, physicists

of the time reasoned, there must be a medium to carry them, even if that

mediuil AT O1 AT60 AA OAAT h OAOOAAR 1T O OI OA
Maxwell, too, believed in such a medium, or ether.eHexpected that it filled

all of space and that electromagnetibehaviour was the result of stresses,

strains, and movements in this ether. But in 1865, and in hikgter two-

volume Treatise _on Electricity and Magnetism Maxwell presented his
equations without any mechanical model to justify how or why these

mystical electromagnetic waves could possibly propagate. For many of his
contemporaries, this lack of a model made Maxivi 1 6 O OEAT OU OAAI
incomplete.

OAOEADPO |11 060 AOOAEAI T Uh -A@xA1160 1 x
stunningly complicated. To write the equations economically, we need

i AOEAT AOEAO OEAO xAOI 60 A£O01I1T U [ AOOGOA
work. Specifically, we need vector calculus, a way of compactly codifying the
differential equations of vectors in three dimensions.

-Agx A1 1 60 OdaR beCsummeéd up Ay four equations. But his
formulation took the form of 20 simultaneous equations, with 20variables.
The dimensional components of his equations (the x, y, and z directions) had
to be spelled out separately. And he used some counterintivie variables.
Today, we are accustomed to think and working with electric and magnetic
fields. But Maxwell worked primarily with another kind of field, a quantity
he called electromagnetic momentum, from which he would then calculate
the electric and magetic fields that Faraday first envisioned. Maxwell may
have selected that name for the fiekl today known as nagnetic vector
potential? because its derivative with respect to time yields an electric
force. But the potential does us no favors when it comes talculating a lot
of simple electromagnetic behavior at boundaries, such as how
electromagnetic waves reflet off a conductive surface.
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its debut, almost nobody was paying a@éntion.

But a few people were. And one of them was Oliver Heaviside. Heaviside

was in his early 20s and workingas a telegrapher in Newcastle, in northeast

%l CIl AT Ah xEAT EA 1 AToAtEBAD) - DEAXxAOEAO £
greaterand greates®6 EA 1 AOAO x Ol OA8 O) xAO AAO/
AT A OAO O x1 OEso6 4EA 1 Aadwitiuhkspademts EA 1 A
to learn Maxwell.

) O xAO (AAOEOEAAR x1 OEET C 1T AOCAT U ET (
in their present form. In the summer of 1884, Heaviside was investigating

how energy moved from place to place in an electrical circuit. I&&t energy,

he wondered, carried by the current in a wire or in the electromagnetic field
surrounding it?

Heaviside ended up reproducing a reduthat had already been published by

another British physicist, John Henry Poynting. But he kept pushing further

and in the process of working through the complicated vector calculus, he
EADDAT AA OPI1T A xAU Ol OAA&EI O ObthedA - A¢
four we use today.

4EA EAU xAO Al EIiETAOETC -A@xAl 180 00C
never made any @I COAOO O1T OE1 ) OEOAx All O
Heaviside later said. The new formulation instead placed the electric and
magnetic fieldsin centre.

One of the consequences of the work was that it exposed the beautiful
Oui i AOOU ET - A@®nkbfithé our dglla@oAOdEScribes Biow

A AEAT CET C I Acl AOEA EEATI A AOAAOAO AT A
another describes how achanging electric field creates a magnetic field (the

famous displacement current, added by Maxwell).

This formulation also exposed a mystery. Electric charges, such as electrons,
have lines of electric field around them that radiate from the charge or to.
But there is no source of magnetic field lines: In our known universe,
magnetic field lines are always continous loops, with no start or end.

This asymmetry troubled Heaviside, so he added a term representing a
i Act AOEA OAEAOCAd8h AOOOIiEIT ¢ OEAO EO E

ET AAAAh EO OOEIl EAOI 608 OEUOEAEOOO E
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such magnetic charges, also catlanagnetic monopoles But they have never
been found. Still, magnetic current is a useful artifice for solving
electromagnetic problems with some kinds ofgeometries, such as the
behaviour of radiation moving through a slit in a conductive sheet.

) £ (AAOEOEAA 11T AEEZEAA - A@xA1 180 ANOAOE
OEAT (AAOGEOEAAGO ANOAOET queston HimsdlfnE OE A A
1893 in the preface to thefirst volume of his three-volume
publication, Electromagnetic Theorg ( A xOl OA OEAO OEA
have admitted the necessity of chage when pointed out to him, then think
OEA OAOOI OET C I TAEELZEAA OEAT OU 1T AU xAIl I

Mathematical elegancavas one thing. But finding experimental evidence for

-Agx A1 160 OEAT OU xAO OI i AGEET C Al OA8 7
at age48, his theory was still consideredncomplete. There was no empirical

evidence that light is composed of electromagnetic waves, aside from the fact

that the speed of visible light and that of electromagnetic radiation seemed

to match up. In addition, Maxvell did not specifically address may of the

gualities electromagnetic radiation should have if it makes up light, namely
behaviours like reflection and refraction.

Physicists George Francis FitzGerald and Oliver Lodge worked to strengthen
thelinktolighO8 0 Ol BT 1T AT Q83 Tredtise thapairArietithé year
AAZEI OA -AoxAl 160 AARAAOE AO A 1 AAOGEITC
Advancement of Science in Dublin, and they began collaborating, largely
through the exchange of letters. Their corresponeihce with each other and

with Heaviside helped to advance the theoretical understanding of
-Agx Al 160 OEAT OUs

As historian Hunt outlines in his bookThe MaxwelliansLodge and
FitzGerald also hoped to fincexperimental evidence to support the idea that

Il ECEO EO Al Al AAOOI I Aci AOGEA xAOGAs " OO
the late 1870s, Lodge developed some circuitry that he hoped would be
capable of converting lowerfrequency electricity into higher-frequency

light, but the effort fizzled when Lodge and FitzGerald realized their schemes

would create radiation of too low a frequency to be detected by eye.

Nearly a decade later, Lodge was performing experiments on lightning
protection when he noticed tat discharging capacitors along wires
produced arcs. Curious, he changed the wire lengths and found that he could
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realize spectacular sparks. He correctly deduced that this was the action of
an electromagnetic wave in resonancéde found that with enoughpower, he
actually could see the air becoming ionized around the wires, daamatic
illustration of a standing wave.

Now confident that he was generating and detecting electromagnetic waves,
Lodge planned to report his astoundingesults at ameeting of the British
Association, right after he returned from a vacation in the Alps. But while
OAAAET ¢ A EIT OOTAI 11 OEA OOAET 10
scooped. In the July 1888 issue dfnnalen der Physikhe found an aricle
entited - AAO Al AEOOT AUl ATl EOGAEA 7A1T 1T AT E
i O/ 1 A1 AAOOT AUl AT EA xAOAO ET AEO Al
known German researcher,
Heinrich Hertz.

O

(AOOUEO APPAOER
the subject began at the
Technische Hochschule (now _
the Karlsruhe Institute of &
Technology) in Karlsruhe, §
Germany, in 1886. He noticed
that  something  curious

happened when he discharged = ==L :
Heinrich Hertz used the coil [left] and the antennas [righ

a.capamt.or th_rOUgh a loop of produceand detect electromagnetic radiation ouise
wire. An identical loop a short the visible range.

distance away developed arcs across itsinconnected terminals. Hertz
recognized that the sparks in the unconnected loop were caused by the
reception of electromagretic waves that had been generated by the loop
with the discharging capacitor.

Lot s el 1

Inspired, Hertz used sparks in such loops to detectnseen radiofrequency

waves. He went on to conduct experiments to verify that electromagnetic

waves exhibit light-like behaviours like reflection, refraction, diffraction, and
polarization. He performed a host of experiments both in free space and

along wires. He moulded a meterlong prism made of asphalt that was
transparent to radio waves and used it to observe relatively laje-scale
examples of reflection and refraction. He launched radio waves toward a grid

of parallel wires and showed that they would eflect or pass through the grid
AAPAT AET C 11T OEA COEAGO | OEAT OAOEIT 1 8 4
waves were tranyerse: They oscillate, just as light does, in a direction
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perpendicular to the direction of their propagation. Hertz also reflected
radio waves off a large sheet of zinc, measuring the distance between
cancelledout nulls in the resulting standing waves inorder to determine
their wavelengths.

With this data? along with the frequency of the radiation, which he

calculated by measuring tle capacitance and inductance of his circuit like
transmitting antenna? Hertz was able to calculate the speed of his invisible
waves, which was quite close to that known for visible light.

Maxwell had postulated that light was an electromagnetic wave. Hertz
showed that there was likely an entire universe of invisible electromagnetic
waves that behave just as visible light doesnal that move through space at
the same speed. This revelation was enough, by inference, for many to accept
that light itself is an dectromagnetic wave.

Eventually scientists accepted that waves could travel through nothing at all.
And the concept of a fill, at first distasteful because it lacked any
mechanical parts to make it work, became central to much of modern
physics.

There wasmuch more to come. But even before the close of the 19th century,

- - - - A~ s~

thanks to the persistent efforts of a few dedicated ettOEAOOOh - A@x
legacy was well established.
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D Dishani Pal, 5t semester, Dept. of physics

J. K. College
- OOPEUBO , Ax OOAOAOh O!'T UOBET CB8OEAO AA
This pithy statement references the annoying tendency of life to cause
trouble and make things difficult. Problems seem to ariseaturally on their
own, while solutions always require our attention, energy and effort. Life
never seems to just worktself out for us. If anything, our lives become more

complicated and gradually decline into disorder rather than remaining
simple and stuctured.

Why is that?

- OOPEUBO ,Ax EO EOOO A ATITITT DOl OAC
conversation, but it is relatedto one of the great forces of our universe. This

force is so fundamental to the way our world works that it permeates nearly

every endeavour we pursue. It drives many of the problems we face and

leads the ordered/structured pattern to a disorder. It is the one force that

Cl OAOT O AOABndby AUGO 1 EZEA(

So what isEntropy ? It is basically a thermodynamic quantity representing

the unavalAAET EOU 1T £ OUOOAI 60 OEAOI Al AT AOC
randomness in the system. In fact, you can thinkof A0 T AOOOAS O OAQD
Just to make you friendly with this term let me consider a car moving
randomly (assuming the car leaves a dotted lineniits path) in a room as a
OUOOATI h xEEAE xAB8OA T AOAOOET C &£O1TiI 1060
with the starting of the car (dotted line). As time passes by, the dotted line
increases in the room. But simultaneously, the charge of the battery

decreases with time. So if there is no external power loss, the used charge
provides the car the energy to move (work doneand to draw the dotted line

(Entropy).
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Just after starting After sometime

Now | can easily say that these imaginary dotted lines are representing
entropy (S) which is cawsed by the unavailable energy and the movement of
the car is caused by the free energy.

So, the total amount of lost eargy = (free energy + unavailable energy),

which is basically the ®tlaw of thermodynamics.

I x )yéi CITEIC O AE G 0ely@erma Orted Eieldy AAT O
and Unavailable Energy . The energy of the system that converts into useful

work done is cdled the Free Energy8 . I x xA ET 1T x OEAO A C
convert the total given energy into work, so the difference between the given

energy and the work done (free energy) is basically called thgnavailable
Energy.

And there are two types of freeenagyz' EAA S O & OdhdHeltuholzO C U

Free Energy8 ' EAA6 O £OAA AT Aocu Aii A6 Ol OO
system at constant tempeature (T) and constant pressure (P), whereas the
Helmholtz free energy is used to calculate the work done by the systeat

constant temperature (T) and constant volume (V).

Coming back to entropy, now let me consider an insulated glass vessel filled

with gas molecules as a system, keeping the volume unchanged. The energy

IS not given from outside the system, let the therml energy (Heat) is

bDOi AOAAA EIT OEAA OEA OUOOAI 8 611 OI A EO
produce external work, for that the total enegy converted into unavailable

AT Aocus 4EA OUOOAI EO ET OOI AGAA O OE
outside, so itincreases pressure and the collision between the molecules

inside the vessel. Just for equal distribution of pressure and heat throughe
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entire system, randomness €ntropy) of the gas molecules increases inside
the vessel.

Gas molecules when Gas molecules when
No heat produced Heat produced inside
inside the system the system

For this distribution heat flow must be occurred in the direction of the high
heat content zone to the low heat content zone. Here the content heat
amount offersa physical quantity that expresses the subjective sensation of
hot and cold, this quantity is calledTemperature . And tis heat flow
regulates temperature and vice versg interesting, right?

By this observation | can easily sathat at constant volume temperature (T)
and entropy (S) is increasing simultaneously with increasing energy or as
Unavailable Energy (I U:

T o MY
Saq at constant volume (v),
the unavailable energy{ 0 = total energy { Y

Now | can say,

or, —=— f - A @ xdglation)O
So, at infinite entropy temperature is zero. The total energy is used as
O1 AOGAEIT AAT A AT AOcUu AT A OEA OUOOAI AAT G
(AOAGO OEA AOOAEAI OEET C sAwrtifd AT 00T BL
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It is the natural tendency of things to lose order. &ft to its own devices, life
will always becomeless structured. Sand castles get washed away. Weeds
overtake gardens. Ancient ruins crumble. Cars begin to rust. People
gradually age. With @ough time, even mountains erode and their precise
edges become randed. The inevitable trend is that things become less
organized.

The 20d law of thermodynamics states that entropy of a closed system will
never decrease.

Hence, the entropy of the universés always increasing (tends to Maximum).

So, atthe maximumentr® U O1T EOAOOA AAT 60 PAOAEI O A
no heat flow (equilibrium) and same temperature everywhere. The same

kind of equilibrium state will also happen with all other forms of enepies,

since no more work can be extracted from the universe at thagoint 7 E 08 O
effectively dead, especially for humankind. This predicted extremum

condition of universe known asHeat Death.

We can explain entropy with several stories from our daily lifeSupposea
person is lost in an unknown place, where he went hoento home asking for
help but nobody aware about the appropriate location of the address which
he wanted to know. Now with respect to time, the number of homes which
he already visited is ircreasing. It is similar to entropy the total entropy of
the universe is increasing continuously. Now the present location assumed
as in the starting we count homes till he reaches to the new location. The
count is with respect to the starting point, calledstandard state. The count
become different if the starting pointis different. Similarly entropy also
changes with respect to standard state. Generally we are concerned only
with change in entropy. Hence the entropy of the assumed standard state
will cancel out in taking the difference.

The great British scientist AttO O %A AET ¢cOT 1 Al AEI AAh 041
always increases holds, | think, the supreme position among the laws of

Nature. If someone points out to you that your pet theory of the universis

ET AEOACOAAI AT O x E GEhen sA @hucA theé @asefchk NOAOE
-AgxAl 160 ANOAOCEI 108 ) &£ EO EO-2 IOl A O]
these experimentalists do bungle things sometimes. But if your theory is

found to be against the Second Lawfd hermodynamics | can give you no

hope; there is nothing for it kut to collapse in deepest humiliatiors 6
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Not only that, entropy can control the sensation of hot and cold. Assuming a
high heat content zone (high temperature), it will produce a certain
produce that much hotter sensation. Because the unavailable energy is equal
to TFS and to make the unavailable energy constant for a particular system,
T and 5 have to counter eacbther.

We can say that entropy of the universe increasasith time and can never
be decreased, we can compare them with each other.

101 OET ¢ OEA COAAO PEUOEAEOO 30ADPEAT (A
O Be increaseof disorderor entropy with time is oneof the examplesof what

is called an arrow of time, something thatdistinguishes the pasftrom the
future, giving a direction to time3 6

Reference:

O4EAOI Al OEUOEAOG AU *111 #EATC , AA

Ou
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x Adarsha Mukherjee, 5t semester, Dept. of Computer Science

J. K. College
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~ Muskan Begom, 34 semester, Dept. of Chemistry,

J.K. College

INTRODUCTION:

Three scientists have been awarded the 2019 Nobel Prize in Chemistry for
the development of lithium-ion batteries z John B. Goodenough, M. Stanley
Whittin gham and Akira Yoshino.

Lithium-ion batteries consisting of LiCo@ and graphite are popular
worldwide as power sources for mobile phones, laptop computers, and other
electronic devices. Graphite and LiCagOare called lithium insertion
materials. In other words, the lithium-ion battery consists of two lithium
insertion materials. The combination of two lithium insertion materials is
essential for the basic function of the lithiumion battery.

Design of Li-ion batteries:
This metal case holds a long spiralomprising thin sheets pressed together:

1 A Positive electrode
1 A Negative electrode
1 A separator

Inside the case these sheets are submerged in an organic solvent that acts as
the electrolyte. Ether is one common solvent.

The separator is a very thin sheet ofmicro perforated plastic. As the name
implies, it separates the positive and negative electrodes while allowing ions
to pass through.

- the positive electrode is made of Lithium cobalt oxide, or LIiCaO
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i The negative eIeCtrOde IS A. Temperature sensors
made of carbon 8. Lithium ion cell

C. Voltage converter/
regulater circuit

D. Notebook connector

When the battery charges,
jons of lithium move
through the electrolyte
from the positive
electrode to the negative
electrode and attach to the
carbon. During discharge,
the lithium ions move back
to the LiCoO2 from the
carbon.

E. Voltage tap

F. (obscured): Battery
charge state monitor

Working method:

A battery is madeup of an anode, cathodeseparator, electrolyte, and two
current collectors (positive and negative).

1 Anode & cathode store the Lithium.

1 The electrolytes carry positively charged Lithium ions from the anode
to the cathode and vice versa, through the sepaior.

1 The movement of the lithium ions creates free electrons in the anode
which creates a charge at the positive current collector. Thadectrical
current then flows from the current collector through a device being
powered (cell phone, computer, etc.jo the negative current collector.
The separator blocks the flow of electrons inside the battery.

Charge-Discharge:

While the battery is discharging and providing an electric current, the
anode releases lithium ions to the cathode, generating a flow of
electrons from one side to the other. When plugging in the device, the
opposite happens: Lithium ions are released by the cathodand
received by the anode.
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Lithium-ion rechargeable battery Lithium-ion rechargeable battery
Charge mechanism Discharge mechanism
CN'“'I Coooee e Load
| I §Emm5 : gas Losovsse .
Qvmat Electrons } Current }

Electroiyte Electroiyte
(Polymer battery: gel polymer electrolte)  ooooe lowsturtverss (Polymer battery: gel polymer electrohte) o 0o wowsturtvers

Advantages of Li-ion batteries:
A4EAUGO0OA CATAOATT U I OAE 1 ECE QAteriedt Al
the same size.

1. The electrodes of a lithiumion battery are made of lightweight lithium
and carbon.

2. Lithium is also a highly reactive element, meaning that a lot of energy
can be stored in its atomic bonds.

3. This translates into a very high enggy density for lithium-ion
batteries. A typical lithium-ion battery can store 150 watthours of
electricity in 1 kilogram of battery. A NiMH (nickelmetal hydride)
battery pack can store perhaps 100 wathours per kilogram, although
60 to 70 watt-hours might be more typical. A leaeacid battery can

store only 25 watt-hours per kilogram. Using leaéacid technology, it
takes 6 kilogams to store the same amount of energy that a-1

C

kilogram lithium-ET T AAOOAOU AAT EAT Al A8 4EAC

4. They hold their charge. A lithiumion battery pack loses only about 5
percent of its charge per month, compared to a 20 percent loss per
month for NiMH batteries.

5. They have no memory effect, which means that you do not have to
completely discharge them before rechargig, as with some other
battery chemistries.
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6. Lithium-ion batteries can handle hundreds of chargelischarge cycles.

Disadvantages of Li-ion battery:

That is not to say that lithiumion batteries are flawless. They have a few
disadvantages as well:

1 They start degrading as soon as they leave the factory. They will
only last two or three years from the date of manufacture whether you
use them or not.
1 They are extremely sensitive to high temperatures. Heat causes
lithium -ion battery packs to degrade much fastethan they normally
would.
1 If you completely discharge a lithium -ion battery, it is ruined.
Lithium -ion batteries have alsdA AAT ET OEA T AxO 1 AOAI uUs8
AAOOAOEAO EAOA OEA AAEI EOU O AOOOO +
common? just two or three battery packs per million have a problene
AOGO xEAT EO EADPDPAT Oh EOG6O0 AQOOAI A8
Lithium -ion batteries are popular because they have a number of important
advantages over competing technologies:

Now some questions arisg
1 How do they burst in to flame?

If the battery gets hot enough to ignite the electrolyte, you are going to
get a fire.

When a fire like this happens, it is usually caused by an internal short in
the battery. Recall from the previous section that lithiuraon cells contain

a separator sheet that keeps the positive and negative electrodes apart. If
that sheet gets punctured and the electrodes touclthe battery heats up
very quickly. You may have experienced the kind of heat a battery can
produce if you have ever put a normal Solt battery in your pocket. If a
coin shorts across the two terminals, the battery gets quite hot.

In a separator failure, hat same kind of short happens inside the lithium
ion battery. Since lithium-ion batteries are so energetic, they get very hot.
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The heat causes the battery to vent the organic solvent used as an
electrolyte, and the heat (or a nearby spark) can light it. &@e that
happens inside one of the cells, the heat of the fire cascades to the other
cells and the whole pack goes up in flames. & important to note that
fires are very rare. Still, it only takes a couple of fires and a little media
coverage to prompta recall.

1 And is there anything you can do to prevent the problem or help
your batteries last longer?

Now that we know how to keeplithium-ET T AAOOAOEAO x1 OEEI
look at why they can explode. LithiurAion battery packs are expensive, so

if you want to make yours to last longer, here are some things to keep in

mind: -

A Lithium ion chemistry prefers partial discharge to deepdischarge, so
EOC60 AAOO OiI AOI EA OAEEI ¢ OEA AAOOA
A Since lithium-ion chemistry does nothave 1 Ai T OU8h UT & OE
harm the battery pack with a partial discharge. If the voltage of a
lithium -ion cell drops below a certainA OAT h EO8 O OOET AAS
A Lithium-ion batteries age. They only last two to three years, even if
they are sitting on ashelfunus8 31T h AT 116 OAOI EA
xEOE OEA OEIT OCEO OEAO OEA AAOOAOU b
if you are buying a new battery pack, you want to make sure it really
is new. If it has been sitting on a shelf in the store for a yearsti T 6 O
last very long. Manufacturing dates are important.
A Avoid heat, which degrades the batteries.

Conclusion:

Lithium -ion batteries are common in consumer electronics. They are one
of the most popular types of rechargeable battery for portable
electronics, with one of the best energyto-weight ratios, high open circuit
voltage, low selfdischarge rate, no memory effect and a slow lgsof
charge when not in use.

Compared with traditional battery technology, lithium-ion batteries
charge faster, last longer and have a higher power density for more
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battery life in a lighter package. When you know a little about how they
work, they can work that much better for you taday. Lithium-ion is the
fastest growing and most promising battery chemistry.
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x Shreya Mahato, 3" semester, Physics,
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In 1905, Albet Einstein revolutionized the world of science showing how
measurements of time and space are affected by motion between an
observer and what is being observed, by his theory of relativity. Relativity
connects space and time, matter and eneyg electricity and magnetismz
links that are crucial to our understanding of the physical universe.

Imagine you are inside a moving train and want to find its length. All you

need is a measuring tape and a friend who will take one end of the tape and

put it at the front and you take the other end to the end of the traig and

now you have the length of the train. But what if you need to find the length

AOT 1T OEA 1T OOOEAAe 7A1T 1T h UT O xEIT 1TAAA
hard to determine the lengh of a distant object. Nevertheless, the length you

get measuring from the outside is shorter than the one from the inside. To
understand how this unexpected difference arises, we have to analyse our

process of the measurement when motion is involved.

When we say soméhing is moving, what we mean is that its positiomelative

to something is changing. A train moves relative to a tree, the earth moves

relative to the sun and so on. In each caseframe of reference is part of

the description. To say that emething is noving always implies a specific

AOAT A T £ OAEAOAT AA8 '1 OET AOOEAIT AEOAI A
first law of motion holds, that is the system is at rest or moving with a

constant velocity.

Suppose you were inside a moving trainyou will seetrees outside moving
backwards. But you know trees cannot move so you draw the conclusion you

AOA OEA TTA xEI EO I1TOETC8 .1x xEAO E.
your surroundings? Imagine you were in a vacuum in space and there is not
anything that will determine if you are at rest or moving. Then you see your

friend move past you. From your perspective you were at rest and your

friend was moving with a constant speed. But from her perspective, she was

the one at rest and you moved pasthOA 3 Tright2x ET 8 O
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This question is actually meaningless as all constant velocity motion is

OAl ACEOA8 4EAOA EO 11 O1T EOGAOOAT £EOAIT A
iTOEIT8 TO OAAOGI 1 OOA OAOGOG S8

The theory of relativity deals with the consequencesfdhe lack ofa universal

frame of reference. To deal with this problem, Einstein brought out two
postulates:

x The laws of physics are the same in all inertial frames of refence.
X The speed of light in vacuum is the same in all inertial frames of
reference.

As we can se, the first postulate eliminates the need of a universal frame of
reference. Say, you and your friend are watching a bird flying above you. The

only difference between the two of you is you are at rest while your friend is

moving. Cbviously the two ofyoux E1 1 T AOAOOA OEA AEOAGSO
But the postulate says that you should have the same data. So, how do we fix

this?

This is where the Galilean transformation comes in. Galilean
transformations are a set of equations in @ssical physics that réate the
space and time coordinates of two systems moving with a constant speed
(much smaller than the speed of light) relative to each other. You take the
data that you measured, put them in the equations and out comes the data
that your friend has! Whatthese

equations basically do is transform one frame of reference to another,
proving that the laws are invariant under Galilean transformations. But

these equations have one limitation. They fail to work when the speed
becomes closer or equal to the speed of light. So, the Galilean

transformations need to be modified. A Dutch physicist named H. A. Lorentz
did it and hence deduced thé.orentz transformations

Fixed frame Moving frame

. " Galilean
= . ¢ Transformation
. X =x-v
d 4  y'=y
|:>"-" o=z
¥ , . ts=t
. = T
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In the reference frame™Y which is stationary, the coordinates are defineds
X, Y, z, t. in andter frame ™gewhich moves at a velocity v relative téYand an

I AOGAOOGAO AAAEET AO OEA 11 OETC AT 1T OAET AO/

axes are parallel and mutually perpendicular in both frames. The relative

motionisalongE A @26 A@G® RAITAh AOED EOECET O

Uh UQ E j@6h UBh U8Qq E jmh mnh mqgs
Following these conditions, according to Lorentz transformations, the
transformations of the coordinates will be,

VIV

w w
a a
where,
f K
v
P&

These equations are known as theorentz transformation equations

 Time dilation :

Now the second postulate might raise some eyebrows. Suppose | turn on a
searchlight just as you fly past in a spaceship at a speed 208 in/s. We both
measure the speed of light waves from the searchlight using identical
instruments. We both get the same value that is 3 x 4fh/s. Looks like this

A~ ~ - .- s o~ ~ P

A

AT T OOAAEADOO OEA . AxO1 160 1 Ax 1T £ 11O0ET1

Einstein took care of this hiccup with a little tweak He concluded that the
faster you move through space, the slower you move through time. This
phenomenon is known adime dilation . Let us take two identical clocks. In
each clock, a pulse of light is reflected back and forth between two mirrors.
Wheneverthe light strikes the first mirror, a recorder marks a tick. Now one
clock is placed at a laboratory on the ground and the other one is in a
spacecraft that moves at speedwith respect to the ground. You watch both

Al T AEO AT A AO b O AheHcksQiAditanedud. Throdgh omed AEE |

92



AAT AOGI AOGETT 6h OEA OAI ACGETT AAOxAAT OE/
clock and t of the ticks of the stationary clock is related by,

t = — where c is the speed of light.

Therefore, time on the spacecraft slows down by a factor ofp —.

0 Suppose, on her 2% birthday, an astronaut takes off in a rocket ship at
a speed of (12/13)c. After 5 years have elapsed on her watch, she turns
around and heads back at the same spedal re-join her twin brother,
who stayed at home. For the travelling twin, she has aged 10 years and
arrives at home being 31 years old. However, for her brother, the
moving clock has been running slow by a factor,

The time elapsed on the stationary clock is— p m ¢ @and her

brother will be 47 years old. He is now 16 years older than his twin
sister! Although the traveling twin may die later than her brother, she
will not have lived any longerz she has just donet slower. During the
flight, all her biological processeg metabolism, pulse, thought, speech
Z are subject to the same time dilation that affects her watch.

The socalledtwin paradox arises when you try to tell the storyfrom
the point of view of thetraveling twin. She sees the earth fly off at

turns around after 5 years and return. From her point of view, it would

OAAI OEAGO AO OAOOh xEAOAAO EAO AO0I
him who should be younger at the reunion. But the truth iOEAOAS O
really no paradox here and this analysis isimply wrong. The traveling

twin experiences acceleration when she turns around to head home,

but her brother does not. To put it in a fancier language, the travelling

twin is not in an inertial systemzi I OA DOAAEOAI Uh OEAS(
system on theway out and a completely different one on the way back.
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1 The relativity of simultaneity

The relative character of time as well as space has many implications.
Notably, events that seem to take place smitaneously to one observer may
not be simultaneousto another observer in relative motion and vice versa.

Imagine you are standing in a railway station. There are two lamp posts on
either side of you, at equal distances. You have one switch for both bém.
Now just as a train passes by from your leftat right, you flip the switch on
and see that the lamp posts light up simultaneously. As the posts are at equal
distances, the light coming from them hit your eyes at the same time. But a
passenger inside e train says that this is not the case at all. Heill see the
light from the right post first and then a moment later, from the left. This
happens because the train is moving from left to right, he is going towards
the right post and away from the left mst. Therefore, light from the right post

is the first to reach him. If x and x was the position of the two lamp posts
and you saw them light up at time t, then, for the passenger inside the train
moving with a constant velocity v will see them light up at,

. LW
° o
O Al
)
P&
and at,
. VW
° T
O Al
)
P&

So, what you mearby a simultaneous event is meaningless to him. In fact, it
will be meaningless to any other person in a different frame foreference.
Therefore, two events that are simultaneous in one inertial system are not,
In general, simultaneous in another.

9 Lorentz contraction :

Now imagine we have a lamp fixed on one end of a moving car and a mirror
on the other end. So, how long dodastake to complete one round trip? The
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answeris¥o c¢Zh xEAOA Y@ EO OEA i AICOE i £ O
on the car). But toan observer on the ground, the motion of the car also

AT 1T AO ET Olis tBeltidhd)ar light &gn¥l @ reach the front end and
Y s the return time then

C
e
e
e
D«

T
(1 |
’ [
| <

So, the roundtrip time is
Yoo YO +Y0 ¢—0—

We know from time dilation formula,

w

.. Yo
YO ———
v
P&
Therefore,
.. Yoze
Yw -
v
P B

So, the length of the car is not the same when measured by an observer on
the ground, as it is when measured by an observer on the train. It is
somewhat shorter. So, we can conclude that maw objects are shorter. This
phenomenon is called_orentz contrac tion .

This again raises a paradoxical situation. For the observer on the car, it is the
objects on the ground that are shortened. Again, both the observers are
right! How so?
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Suppose youwanOT AZET A A OOEAESO 1 AT cOE8 910
the readings on both ends. But what if the stick was moving? Then you would
have to take the both readings at the same instant of time or the stick will
move in the meantime and the data will be wong. But, because of the theory
of simultaneity, two observers E OACOAA 11 xEAO EO | AA
ET OOAT O 1T &£/ OEi Ad8 'T TAOAOOGAO 11 OEA «
instant in his system. But the person on a moving train says that he read the
front end first, then waited a moment before reading the back endNaturally,
his reading came out shorter, in spite of the fact that he was using an
undersized meter stick (to the moving observer), which would otherwise
have yielded a number too large. Bb observers measure the lengths
correctly from their perspectve AT A AAAE Z£ET A 1T OEA0O6O OO0
there is no inconsistency, for they are measuring different things, and each
AT T OEAROO OEA 1T OEAOG6O 1 AOET A Ei POl PAOS
o We can again use our imagation and create another paradoxThe

barn and ladder paradox is created when a farmer tries to fit a ladder

in a barn that is shorter than the ladder. So, he tells his daughter to run

with it as fast as she can, therefore Lorentzontracting the ladder toa

size the barn could easily accommodate. But his daughter sajiom

her perspective the barn would contract and make the situation worse.

3Th ACAET OEA NOAOOEITh xEiT 60 OEGCEO

A 20 meter pole and a 10 meter barn
in their perspective when in the same
| 20 m | rest frame.

10m

v =0.9¢ If the pole has speed 0.9¢, then it is

y=2.29 length-contracted by a factor of 2.29

= and short enough to fit momentarily
| 8.73m | within the barn, at least as seen by

an observer in the bamn.

But from the point of view of the pole,
the barn is contracted and the pole
will never fit inside it.

v =-09¢

| = 20m -
4,37 m

'TA AGCAET h OEAUBOA AT OE OEGEO8 7EAI

A A Oyoo Imean that all parts of it are inside at an instant of time,
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wherein comes the relativity of simultaneity. There are two relative
events here:

1. Back end of ladder makes it insid
2. Front end hits the far wall

Farmer says 1 happens before 2 but daughter ga the opposite. But in

OEA AT A OEA 1T AAAARAO xEI 1l AA ET OEAA (
there is a new element to consider: the ladder is being stopped.
Suppose the farmer gabs the back end of the ladder and slams the door

shut. Assuming it remaingntact, the ladder will now stretch out to its

length. The front end keeps going, even after the back end has stopped!

)yt OO0O0OEhR OEA xEITT1T A T1O0EIT ngdiEm A O
relativity, for when it changes its speed, different parts do not,

gererally, accelerate simultaneously.

But the question still remains whether the ladder is inside or not. The
answer is indeterminate. When the front end hits the far side of the
wall, something has to give and the farmer is left with either a broken
ladder inside the barn or the intact ladder poking through a hole. In any
case, he is unlikely to be pleased with the outcome.

OO0 1 AO6O OAI E AAT OO b athiAddpeedithaEiQln E A O/
any way, close to the speed of light. Most of the eveninentioned above are
[T1TU OEI OCEO AgbAOEI AT 6O6h OEAU AAT G0
OET Ol AT6O0 0O0Ii P OO &EOI I OOUET CchThd AAOT |
important thing is not to stop questioning. Curiosity has its own reason for
existing. Me cannot help but be in awe when he contemplates the mysteries of
eternity, of life, of the marvellous structure of reality. It is enough if one tries
merely to comprehendh EOOT A T £ OEEO 1 UOOAOU AAAE

Reference:

A T

O)1 00T AOAOET T OlyDatt Adrifitbd AUT AT EAOCS A
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When we say microorganismghe only thing that pop up into our minds are
harmful viruses and baceria, dd 6 O 2 OHutA there are many
microorganisms that help us in different ways ne of the special areass

wastewater treatment. But the biggest problem with wastewater treatment
was the high cost of electricitywhich was very difficult to provide. Alot of

researches were done to solve this problem.

Michael Cressé Potter initiated tis subject in 1911. Potter managed to
generate electricity from Saccharomyces cerevisiabut that work received
very little coverage. In 1931, Barnett Cohen created miobial half-fuel cells
when connected in seriesthey were capable of producing oveB5 volts with
only a current of 2 milliamps. A study by DelDuca et al. used hydrogen
produced by the fermentation of glucose byClostridium butyricumas the
reactant atthe anode of a hydrogen and air fuel cell. Though the célad
functioned, it was unreliable due to the unstable nature of hydrogen

production by the microorganisms. This issue was resolved by Suzuki et al.

in 1976, who produced a successful MFQVicrobial Fuel Cell, a device which
used bacteria to directly produce electricity from wastewa#er) design a year
later. Then Bennetto's workwhich wasstartedin the early 1980s, helped in
building an understanding of how fuel cells operateHe was seen by many as
the topic's foremost authority. In May 2007, the University of Queensland,
Australia completed a prototype MFC as a cooperative effort with Foster's
Brewing. The prototype, a 10L design, converted brewery wastewater into
carbon dioxide, clean water and @gctricity. As a result,there is no need to
expend energy from outside for wastewatetreatment and this method can
be also an alternative energy source in the future, and efforts are underway
in many places.
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This is very interestingasit is little new towards most ofthe people. It is also
very important to know that how unsuitable water becomes suitable for
human consumptions without consuming any external energy. Waste water
Is an energyrich source for growth of various anaerobic and facultative
bacteria. This waste water allows the bacteria to penetrate deeper into
sediment, where they can use electrochemical process to survive where
there is no oxygen. And this is where the role of microbial fuel cell begins.

H,0

Membrane

A microbial fuel cell (MFC) is a bieelectrochemical device that is generally made of an
anodethat is suspended in wastewater and connected by mean of conducting wire to
cathode whichis placed in an oxygen rich environment. The anode and cathode are
separated by a membrane which called PEMP(otons ExchangeMembrane), so that no
oxygen can reach themode and thus slow down the process

The bacteria are already present in wastewater where many organic
compounds are also present. Those organic compounds that they feed and
metabolize such as gluose which act as electron donor and release
electrons (e), protons (H*) and carbon dioxice (CQ).

CH402 + 2H0 = 2 CQ+ 8e + 8H*

Those electrons pass from the anode to the cathode through wire connected
between them Here the current is generated andhose electrons are cut off

from contact with oxygen.Protons are simply passed through the PEM\nd
this is where the pure water is made and goes out.

20, +8H* +8e = 4H0
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"Killing two birds with one stone "

This lexical sentence is very applicable herehecause by adopting this
method here we are having benefits in two ways. The first is that
wastewater is being purified and the second is thatelectricity is being
created which we can also use as an alteriiee energy source thereby
reducing the operatonal cost by conventional wastewater treatment.
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(vathematics is the queen of sciencen@mber theory is the queen of
mathematic®

?2 C. F. Gauss

Primitive man's consciousness of numbers may well have arisen from a
desire to be aware of themportant things in his life. How many booksballs,
friends do | have? How longwvas the Nepal Earthquak? These questions
focus attention on the counting numbers 1,2,38 Although the abstract
concept number came much later than the practical use of theéea. That two
books & two friends have something in commog 1 Al Al Unesd Qis by
no means obvious,and is not appreciated by very young children who
nevertheless can distinguish between one boo&nd two books.

To these counting numbers, other socigds added other numbers, each
according to its needs. Asraexample we (Indians) invented ZERO. Fractions

were introduced to handle division of materials into parts. Negative
numbers made their appearance; giving first the system of integers: . -3, -

2,-1, 0, 1, 2, 3, . . .; and the negative fractions, leading to @@ AOET T Al

~

. O AA@Dr integers p, q z for example, - h — h — . Greek

AT T AGou AT A OEA 1TAAA 1T £ OEAzinBlWin@ O1 60
1 O AROO 1 EEA MNg xEEAE AAT 80 AkemiisADOAO/
to solve algebraiceqhA OET 1 O CAOA OEOA O OEA 1 UO0O,
AU ET OEOCOETTEICEIAND BHAOA A ONOAOA 01T 0 A
At each stage in this development there were vast intellectual battles as to
xEAOEAO OEAOA T Ax OEET CO OAAIT T U OxAOA»s
Asit happens, all these numbers fit together into a gind scheme.

Counting numbers© whole numbers © Fractions & Integers© Rational
numbers© Real numbers® Complex Numbers
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The arrows here mean that the number system at the head of the arrow
contains all the numbers of the system at the tail, together with some extras.

None of the numbes in any of these systems have any existence in the real

x] Ol A8 ) EAOA UAO O1 1 AAO OEA O1 Oi AAO
cows, and as much as | could establisht #he time their behaviour was
consistent with the numerical properties of that rumber, but | have never

met the number itself. Certain properties of the real world can be described

using numbers. But different physical situations need different
mathematical descriptions. To count how many books, we need only
counting numbers; to weighour gold we need fractions. A Greek geometer

wanting to know the length of the hypotenuse of an isosceles rigtangled

OOEAT CI A TAAAAA 1061 AAOO | Eitiah solWiggga ! 2 A
AOAEA ANOAOETT-1.& OT A A OOA A O 1

There are many important mattematical systems which are not called

O1 61 AROOGBh AOG A OAOGOI O T &£ EEOOT OEAAT /
arise in circumstances just as practical as thosgystems which are called

numbers. They often have properties in common with numbers & can en

be used to investigate them. The distinction between the numerical & the

noni O AOEAAT EO AO AOAEOOAOU AO OEA AA
illusory.
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Aswe know OEA DEUOEAAI 1 AxO T &£ 1 AOOOA AOAI

reality, they indeed are reality. There really exist some forces and fields
influencing the movement of an object, right?

But what if | tell you physics is just a model idea to describe any gmomena,
like mechanics of a particle? Does it really make any sense? We know we can
AAOAOEAA OEA 11 OETT 1 £ rAdtionihdweaA dbject A U
moves by the forces that are present in each mome

I x )81 CTETC O1 OAibutvdyyiintresihngbekdhgei C
messes completely with our intuition about how the past affects the future
and it extends right down to the fundamental building blocks of physics.

But before we dive into hat, | want to tell you a particular scenarioAs per
the picture shown below, you want to get from your house to college in the
fastest time possible. What path would you take?

WHAT PATH WOULD YOU TAKE?

I
LI
OO
N-——

m

-1 00 1T £ Ul O x
amount of time.

Now what if we make the problem a little harder and say that your home is
on a nice smooth concrete and your college is sitting in a muddy puddle

where your car will move slower compared to on the concrete. Is the fastest
path ill the straight line?
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Common sense wiltell you that if you go further on the concrete you can
spendless time in the slow mud and save time overall. However, spending
more time on the concrete makes the total distance you travelled longer. So,
to go from home to college in the shortest amunt of time, there seems to be
a trade-off between creating the shortest possible path and minimizing the
time spent in the slow mud, which results in a path something #etween of
this.

So, what does all of thikiave to do with fundamental laws of physis? Instead
of you driving a car, imagine a particle of light and instead gfou travelling
through concrete and mud, light is travelling through air and water. Water is
denser than air, so light travels slower in waterNow, the question is, what
path will light take?

In 1662, Pierre de Fermat, a French mathematician, gave a statement known

AO 00 OET AE blltAtatés fBat bul ok & Posdible pakhhat it might

take to get from one point to another, light takeshe path which requires the
shortest time. Sq light is basically making the same tradeoff between total
distance travelled and time spent in the slower watery bending around the
boundary z just like you did it with your car. It was initially controversial
because it seems the ray of lighh 1 OAAAU OET Ax8 OEA N
OET OAT AAAS OfthisGroékithitykiAddfreBkd wEOE CE Oe 7 A
AT T A AAAE O OEEO AOO Ol £EAOh xABOA 11
path that minimizestravel time.

O
0

In 1744, Pierre Louis Maupertiis, a French mathematician and physicist,
said,

ONature is thrifty in all of its action®

Or simply we can say that nature islazyTEA OA8 O OT I A NOAT OEO
alwayswants to minimize. Imagine throwing a ball hat will go up and come
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down in an arc andit will do this every time. But how does it know to take
the same path every time?

ot
k’/

Ane (¢
/\ Xy
< g
\'V(" e W Mhlﬂ/

fb\ . X\ & 'V\»‘)/
ke 1

7EU AT AOT 60 EO OAEvwobhyimaginedpath?AlieireasorE AAT U
is that the ball is lazy, it wants to take the path dkast resistance and waste

as little energyas possible.

3Th xEAO EO OEEO NOAT OEOU OEAO 1 AOOGAO

~

a number that physicists call theD! AQET T 6
31h xEAO EO OEEO OA Ad¢hifor & parGeEld bathisl 1 T E O
found by taking the kineticenergy from speed at every point on the path and
subtracting the potential energy of the objectalong the entire path. And
COAOO xEAOh UT 0611 #Z£ZET A OEAO OEEO AAC
object takes. Mathematially, we can define action like tfs,

S = (Kinetic Energyz Potential Energy) dt

Hence, as in the previous example, the ball thrown up in a gravitational field

does rise faster first and then slow down. This is because we must have the

Ol AAOO AEAEEAOAT AAG 1 £ thcavefageERkcauséthe DT OA
bi OAT OEAI AT AOCU OEOAO AO xA c¢ci Obp EI
can get as soon as possible up to where there is a high potential energy. Then

we can take that potential energy away from the kinetic energy and get a

lower average. So, it is better to take a path which goes up and gets a lot of
negative stuff from the potential energy.
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.
Y > /1 OEA i OEAO EAT AR U1 O
i fast, or too far, because you will have
% [ o .
7 ‘ too much kinetic energy involvedz you
} have to go vey fastto get way up and
! P come down again in the fixed amount of
5 —7*  OEi A AOAEI AAl As 3ih Ui

too far up, but you want to go up some.

So, it turns out that the solution is some
kind of balance between trying to get more potential energy with théeast
amount of extra kinetic energyz trying to get the difference as small as
possible.

Now consider a system where younave a

ball rolling on a frictionless table 9, here
OEA bl OAT OEAI Al AOC i Oh E
the kinetic energy. According to. A x Qs
first law, as we all know the ball should get
ci ET A AT 1T OOAT O 0O \T AOT 6

move in a path with sudden speed ups anc
slowdowns (the dotted path)?

Well, if itis moving in a constant velocity, its kinetic energy is always K.E. =
Y2 mvZ2, but if the ball speeds up and down, then its average kinetic energy on
that new path is < K.E > = ¥n< 2>, But it always turns out thatthe average
of the square of the velocity< V2> is always greater than ¥. So, we can see
that if the object is going to minimize its actionit is always goingto goat a
constant velocity.

Therefore, we can see that the action depends on the kind of systénat the
particle is travelling alongz maybe in a gravitational field, in an empty space,
attached to a spring, in planetary motion etc.

The ®rinciple of Least Actiondwas one of my personal favourite physicist,
2EAEAOA &AUT | Abzaq onEAfGhe Qubiobangstalodt it is
wondering how the ball or the object knows which is the path of least action?

Does it sniff out all of the neighbouring pathsWell, here comes the idea of
guantum mechanics. In the case of light, when we put blocks in the way, so

that photons could not sniff out all the pathsx A A& 0T A OEAO OEA
AECOOA 1 00 xEEAE xAu O c¢ci AT A xA CIi
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(Diffraction is defined as the bending of waves around the corner of an
obstacle or through an aperture into the region of geometrical shadow of the
obstacle/aperture). Hence the light essentially spread out taking every

- ~ A s o~ N

possible trajectories.

, ARO6O Ai 1 OEAAO All bDi OOEAI A OOAEAAOI O
time-independent potential with endpoints fixed at (w0) and (®w,0). An

infinite continuum of such trajectories is possible, each with classical action

3fr @ 6QqQys &AUT T AT DI OEOCO OEAO OEA ATl
propagator is a function that specifies the probability amplitude for a

particle to travel from one place to another in a given e, a to travel with
a certain energy or momentum) from a particular trajectory is,

e (W0 ®,0)=BC

That is, every possible path contributes with equal amplitude to the
propagator, but with a phase related to the classical action.

/x

>
oot l%j

Basically, the exponential term is a unit vector and points in a c&in
direction whose angle is determined by the magmude of the (S/h) quantity
and it swings around between 1 andl, i and- .

Well, now we know that the constant2 is the minimum quantity of action
that an object can have as the action is quantizedn a quantum mechanical
world. But in classical syséems, the action of the system is so much bigger
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than 2. Now we see fromthe actio® OT AAAEI EOU AEACOAI h E/
OEAO [ ETEI EUAO OEA AAOET T h OEAT OEA AA
the minimum. If | consider a whole bunch of paths nearhe minimum, we

just add them up like the equation suggests. Now if we consider a classical

system with 1023 particles, the value of the action is proportional t010239 .

So, we can say 18 paths arevery close to the minimum, hencethey all add

up in a same way like adding up a whole bunch of vectors all going in the

same direction, as the equation suggests. Hendhe probability will be
proportional to the number of all the different paths | take. ®BO E A ) 61 11
the minimum, the action is changinfc £# ) AEAT CA OEA bDAOES
adding up a bunch of paths but because the direction of the vector depends

IT OEA T ACTEOOAA 1T &£# OEA AAOQGEI T h OEAO I
are pointET ¢ ET AEAZEAOAT O AEOAAGHIA OBA 4WEAGK
wandering randomly and you take N steps, the distance you ever make it way

from the centre is proportional to the square root of the number of steps you

take*. So now, you can see, the prability of the classical path is
proportional to N but the probability of the quantum paths (all of the paths

which have much bigger action) ig10 . So, we can say,

0 /0 =N/VO =5 1012

That means the classical path is some million time®ore probable than any
other paths and therefore you can see, for classical systems how quantum
mechanics basically saythat every path can be taken but the classical path
is the one that will be taken many million times more frequently.

This again reminds me of Pierre Louis Maupert O6 O OOAOAIT AT O OE
thrifty in all of its action, becausein quantum mechanics tte particle takes

All OEA poi AAATA PAOEOh AOO OEA AAOQE
OECI EEZAEAAT O AT A OEAOG6O0 EIT x NOAT OOI 1A
principle in a very effective wayz every path is possible but the paths that

are more probablethan others, minimize the action.

*O2AT AT i 7A1 EGG(
https://www. mit.edu/~kardar/teaching/projects/chemotaxis(AndreaSch
midt)/random.htm )

Reference

1. The Feynman Lectures on Physicsol. 2
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In this article, we explore the experimental setup and design ofie LHC, and
the physics observed in it. We start off with a brief introduction to the LHC.
This is followed by an enumeration of the main detector setups ohe LHC,
with a detailed look at the CMS detector. The major design elements of the
LHC - dipole magnets and detector components- are also introduced in
brief. We take a look atthe physics of the LHG the new and old physical
theories that are currently being analysed by thousands of scientists over
the world using data from the LHC.

1 Introduction to the LHC

The Large Hadron Collider (LHC), located in a 27 kilometres long tunnel at a
depth of 175 meters beneath the Franc&witzerland border near Genevas
OE A x la@éstfaddinost powerful collider. Built by CERN between 1998
and 2008. Theinitial operations for HEP were at 4TeV per proton, with the
beam energy increasedo 6.5 TeVin 2015. To meet its luminosity goals the
LHC operates with a high bam current of approximately 0.5 A, giving rise
to stored energies of several hundred Megajodes per beam. The two
colliding proton beams are contained in separateipes throughout most of
the circumference, and are brought together into a singlepipe at the
interaction points, which leads to approximately 30 heaebn collisions at
these interaction points. The particle bunches moving in one direction will
then have longrange encounters with the counterrotating bunches. We
explore the major detectors and deign elements of the LHC in the
subsequent sections.

2. Detectors in LHC

The LHC has four miaa detectors, these are: CMS, ATLAS, ALICE and LHCDb.
Let us see some details of CMS.

The CMS detector

CMS is one of the two generglurpose detectors at the LHC. Tk section
gives a brief overview of the various subdetectors. A complete description
can befound in reference [1].
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Figure 1: Various detectors in LHC
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Figure 2: Various subdetectors in the CMS experiment. The picture is taken fraire
CMS official vebsite

The silicon tracker

This innermost barrel detector is composed of layers opixels and micro
strips. It is used to observe charged particles and to measure their
momentum from the curvature of the tracks in the magnetic field.

The electromagnetic ca lorimeter (ECAL)

The ECAL is designed to absorb electrons and photons and to meastheir
energy with good resolution. For electrons from W decays with energies in
the range 20-60 GeV, the energy resolution is typically 800 MeV in the
central region. It is composed of PbWO4 crystals, arranged in a barrel, and
two endcap sections.

The Hadronic calorimeter (HCAL)

The HCAL is designed to detect and absorb hadrons in order to measure the
energy. It is basically a hermetic sampling calorimeter made of several
layers of brassand plastic scintillator.

The Superconductive Magnet

This is asuperconductive magnet capable of producing a uniform magnetic
field of 3.8 T over 12.5 m length and 3.15 m radius. It surrounds the tracker
and both calorimeters.

The muon system

The muon system uses different types of gaseous detectors and is installed
in the yoke for the magnetic flux return.

3 Design elements of the LHC
3.1 LHC dipole magnets

The LHC employs superconducting dipoles capable of generating a magnetic
field of 8.3 T. These dipoles use conductors constructed from a niobium
titanium (Nb-Ti) alloy. The operation requires a current in the order of 10
kA, for which the NbTi superconductor is cooled to a temperature of 1.9K
using superfluid helium. The highfield superconducting magnets rely on
Type Il superconductors, whereinmagnetic flux can p@etrate the volume.

A change in the magnetic field will giverise to screening currents, which
flow throughout the volume without any attenuation.
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When the magnetic field is chaging with time, the current flow between
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Figure 3: Particle flow reconstruction in the CMS experiment

Adjacent filaments give rise to an additional magnetization To minimize

this, the filaments are wound as twisted pairs in the superconducting cable.
Additionally, the wires are fully transposed, i.e. the wires exchangaaces
with each other alongthe length so that no flux is enclosedKeeping in mind
the space constraints in the LHC tunnel,@&vo-in-l T A8 [isuged vh@re
the two magnetic volumesare inside a common cryostat. Thebeam pipes
containing the proton beams are in the centre, surrounded by their
respective dipole bending magnets. The superconducting cable is held in
place by non-magnetic collars of steel, able to withstand up ta ntannes of
magnetic force per meter of the dipole. Under normal operatingconditions,
each of the dipolesstoresc ® §dd of energy. The total energy stored in the
two beams at normal operation is sufficient to destroy parts of the
experimental setup. To keep tis in check, beam monitors are installed in
the machine, which oper#es kicker magnetsto deflect the beams above a
threshold out of the ring towards a beam dump.
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3.2 Detector components

1. Tracker: High-precision silicon detectors, immersed in a large maggtic

field form a superconducting magnet to reconstruct trajectories of charged
particles, using which the momenta can be computed. These detectors can
be used to measure momenta of electrons, muantaus, and charged
hadrons.

7,

0 10 20 30 40 50 60

Figure 4: Elements of the.HC superconducting magnet:

a) Filaments b) Strands c) Cable d) Main dipole

2. Calorimeter. The work of a calorimeter is twofold. First, it provides high
precision measurements of photons ancelectrons. The second aim is to
measurethe energy of hadrons ad reconstruct hadronic jets.

Each type of calorimeter is further divided into small cells, which enables the
reconstruction of the transverse and longitudinal energies. This effectively
separdes electrons, which deposit nearly all their energy in a smaitkgion
of the EM calorimeter, and hadronic jets, which produce deeper and wider
showers. To reconstruct the missing transverse momentum, it is essential
that the calorimeter covers a solid antg nearly equal to 4 .

3. Muon spectrometer The trajectoriesof the muons are measured in large
wire chambers. The muon trajectory in the presence of a magnetic field can
be used to determine the muon momenta. The momenta of the muons can
be measured incependently in the tracker and combined with the
measurementin the muon spectrometer to get the best precision.
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4 Discoveries in LHC

By the early 20th century there was a nagging problem in the physics
community in the world: How to explain the radioactivity? Over the six
decades LHC isvorking to understand the fabric of nature. Some famous
discoveries are here thathave changed the trajectoy of Physics.

4.1 Higgs Boson
Higgs boson and its discovery

Like every field, the Higgs field is also associated with a particle, that is
known as Higgs Boson. Higgs boson is the visible manifestation of the field,
as a wave of theocean.

ond4Jduycmtpch OEA 14,13 AT A #-3 AGPAOEI Al
Collider announced they had each observed a new particle in the mass region
around 125 GeV.

In our world, we assume that every particle has mass. But in the Electroweak
Theory, the theory which conbines the Electromagnetic andWeak forces
says thatthe force carriers fiould not have masses. We know that W and Z
bosons havemasses though photon does not have any mass. In 1964 Higgs,
Englert and Broutindependently proposed a solution.

Electroweak Symmetry Breaking

Electroweak interaction is the unified description of two of the four
fundamental forces of nature: electromagnesm and weak interaction.
Above the unification energy (246 GeV) these merge into a single
electroweak force. After Big Bang wherthe universe was just born the
energy scale was aroung 1t GeV (FPanck scale);electromagnetic and weak
force were merged ino a single electroweak force.

What is Electroweak Symmetry?

Technically, electromagnetism is unified with the weak interactions with an
SU(2)x U(1) gauge group. This theory describes the formalperations that
can be appliedto the electroweak gauge fieds without changing the
dynamics of the systemThese fields are the weak isospin fields W1, W2, and
W3, and the weak hyperchargdield B. This total invariance is known as
electroweak symmetry. The generators of SU(2) U(1) group are weak
isospin (T) andweak hypercharge(Y) respectively. These give rise to gauge
bosons which mediate the electroweak interactionBefore the Spontaneous
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symmetry breaking, the gauge bosons are masslesshrough the Higgs
mechanism, this symmetry is spontaneously broken.

Spataneous Symmetry breaking

(;

[
(OO\dstoene

|

Figure 7: The typical Mexican hat Higgs potential. The minimum of the potential is
represented by continuum values, hence there is a continuous infinity of degenerate
vacuum states

The Higgs field acquires a vacuuraxpectation value (usually referred to as
VEV). This puts a degeneracy in the ground state since this condition
identifies the minimum up to a phase. This breaks the global SU(2) U (1)
symmetry, as the vacwm state is no longer invariant under these
transformations. There is acombination of the SU(2) U(1) that remains
unbroken though. This is the electromagneticharge Q.

So, SU(2) U(1) is broken apart from the subgroup generated by charge,
that is U(1) ( which corresponds to electromagnetism).

4.2 Missing Supersymmetry

The hierarchy problem is the question that asks why there is a large
disparity between gravitation and weak force. More technically, the question
Is why is theHiggs boson so much lighar than the Planck mass? Planck mass
Is 122 p 1 GeV, while Higgs mass is 125 GeV.

Planck Scale of Energy

Planck units are a set of units for measurements defined with the help of 5
fundamental constants in such a way that they take on the numericaklue
of 1 whenexpressed in terms of thesaunits. Planck energy is defined as Ep
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vacuum and gravitational constant respectively.
Supersymmetry

This is a popular theoretical solution to solve the hierarchy problem. The
extra particles predicted by Supersymmetry would cancel out the
contributions to the Higgs mass from their StandaréModel partners, making
a light Higgs bosorpossible. The new particles would interact through the
same forces as Standarfflodel particles, but they would have different
masses. If Suprsymmetric particles were included in the Standard Model,
the interactions of its three forcesz electromagnetism and the strong and
weak nuclear forcesz could have the exactsame strength at very high
energies, as irthe early universe.But unfortunately, there is no evidence for
Supersymmetry so far in LHC experiments.

As Confucius saidQ) 080 OAOU AEAZZEAOI 60 O EETA
especially if there is no black cato

4.3 Beyond the Standard Model?

After the discovery of the W and Z bosons 1983, that of the top in 1994,
the last piece of the Standard Model, the Higgs boson, has been discovered
and the Standardmodel is now complete and oveiconstrained. A global fit
of the electroweak observables incluing the Higgs predicts a W mass of
80.358 £ 0.008 GeV. Theredicted W mass can be compared to the world
average measurement (80.37% 0.012 GeV, figure 8) as shown in fig.9
Searching for signs of new physics from amconsistency between the
predicted and measuredW masses requires a reduiton of the theoretical
uncertainty but even more of the experimental uncertainty. Several
theoretical and experimental arguments sustainthe existence of new
physicsbeyond the Standard Model.
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5 Conclusion

CERN is providing a unique range of particle accelerator facilities that
enable researchat the forefront of human knowledge since its beginning. It
Is performing world -class research in fundamental pysics as well as
uniting people from all over the world to push the frontiers of science and
technology, for the benefit ofmankind.
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The scientists wlo pioneered the revolutionary CRISPCas9 geneediting
technology, the biggest gamehanger in biology in recent years, will win the
Nobel Prize was never in doubt; it was only a question of when and who
would get recognised for the work ane to develop tre tool. The Prize
awarded to Emmanuelle Charpentier and Jennifer A. Doudna, just eight years
after they developed the tool, has finally ended the speculation of who would

xET EO8 "OO i1 00 Ei i OOAT Ol Uh edeEO UQR
history by honouring an allwomen team. It all started when Dr. Charpentier
AEOAT OAOAA AT 2.1 1171 AAOI A OEAO zEO DA

CRISPRCas z wherein clustered repeated sequences produced by the
bacteria can remember and destroy vuses by cleavingheir DNA. Teaming

xEOE $08 $1 OAT Ah OEA OAAOAAOAA OEA AA]
and simplified the tool to make it easier to programme the system to
precisely cut specific sites of interest in any DNA, including humans.

While the tool ismost often used to make a cut in the DNA, newer approaches

are being attempted to add or make minor changes to the DNA. All these
APDPOI AAEAO 1T Au AO OIT A OEI A ET OEA £&EOC
I £/ 1 EAAG S8

Last year, a Chinese mearcher used thetool to modify a particular gene in

the embryo to make babies immune to HIV infection, which led to
international uproar. Though no guidelines have been drawn up so far, there

Is a general consensus in the scientific and ethics communisi¢hat the gene
editing techniques should not be used clinically on embryos.

Unlike in the case of humans, the tool is being extensively used in agriculture.
It is being tried out in agriculture primarily to increase plant yield, quality,
disease resistane, herbicide resstance and domestication of wild species.
The huge potential to edit genes using this tool has been used to create a
large number of crop varieties with improved agronomic performance; it has
also brought in sweeping changes to breeding ¢dnologies. The gne
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Introduction:

Do you knowwhat is DNA fingerprinting and how canit be used?How are
the techniques use to clone, amplify, and manipulate DNA applied
commercially in the biotechnology industry?How a murder casas solved by
recombinant DNA technologyHow can plants be engineered genetically?

Here we discussed abouthat. Recombinant DM\ technology has become so
prevalent in our society that on any given day it is likely that you will hear or
read a news article about a new application. Commonly, stories are about the
use of recombinant DNA in the fields of mediciners agriculture, however,
biotechnology has also revolutionized such fields as anthropology, forensics,
conservation and industry.

The field of molecular genetics changed radically in the 1970s when
procedures were developed that enable researchers to coimact
recombinant DNA molecules and cloned to those molecules. Cloning
generates large amount of pure DNA, which can then be manipulated in
various ways, including mapping, sequencing, mutating, and transforming
cells. Using recombinant DNA technology to amipulate genes forgenetic
analysis or to develop products or other applications is called genetic
engineering.

Types of vectors using in recombinant DNA technology:

The cloning vectors are used mostly to clone DNA in E. coli. Various types of
vectors are used inrecombinant DNA technology to produce various
proteins, transforming various organisms, disease diagnosis, sex
determination of embryos, forensics etc.

Shuttle vectors have been engineered for the transformation of variety of
organisms, includingother types of fungaal cells, mammalian cells in culture
and plant cells.

121



Expression vectors: The production of pharmaceutically active proteins by
the biotechnology industry is done using expression vectors and an
appropriate host.

PCR vectors: PCR isa much more sensitiveand quicker technique than
cloning. Starting with just one moleculePCR can produce millions of copies

of a DNA segment in just a few hours. In most cases, investigators use PCR to
amplify much smaller fragments, if possible.

In forensics applicationsfor example, it is crucial that DNA used for evidence
has no chance of being contaminated by DNA from the investigators or
researchers handling the DNA.

There are many applications for PCR, including, amplifying DNA for cloning,
amplifying DNA for subclonng, amplifying DNA from genomic DNA
preparation for sequencing without cloning, mapping DNA segments,
disease diagnosissex determination of embryos, forensics, and studies of
molecular evolution. In disease diagnosis, for example R can be used to
detect bacterial pathogens or viral pathogens such as HIV and hepatitis B
virus. PCR can also be used in genetic disease diagnosis.

In forensics, PCR can be used to amplify trace amount of DNA in samples
such as hair, blood orsemen collected from a crime sene. The amplified
DNA can be analysed and compare with DNA from a victim and a suspect,
and the results can be used to implicate or exonerate suspects in the crime.
This analysisis called DNA typing, DNA fingerprinting or DA profiling.

PCR is used fosome experiments in which the starting material is RNA. The
two examples described are reversetranscription -PCRand real time PCR.

x The RTPCR techniquelike regular PCR, is a very sensitive
technique. It is used either ér testing for the presence ofa
particular RNA, or for roughly quantifying the amount of an
RNA. For example, some viruses have RNA genomes and
theoretically RT-PCR could be used to detect whether an
individual has been infected by the virus. Such testsae been
developed for HIV, masles virus, and mumps virus.

x Realime PCRs used extensively to quantify mRNA levels for
many genes in a wide range of cells and tissues in many
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organisms. It is used diagnostically to detect HIV and hepatitis C
virus.

Molecular analysis of cloned D NA:

Cloned DNA sequences are resources for experiments designed to answer
many kinds of biological questions. As part of analysis of genes, following
two methods are helpful:-

x Southern blotting: The whole process of separing DNA
fragments by agarosegel electrophoresis, transferring the
fragments onto a filter, and hybridizing them with a labelled
complementary probe is called southern blotting.

AEA TAT A 031 OOEAOI 8 EO A1 Al UOGAA
Southern, who isthe inventor of southern blot analysis.

Southern blotting method is used for studying SNPs (detection

I £ O3ETCI A . OA1 AT OEAA o011 UIT OPEE
sites and is more typically used to study VNTRs (Variable
Number Tandem Repeats).

x Northern blotting: A technique that isvery similar to southern
blot analysis called northern blotting; is for the study of RNA
rather than DNA.

The name is not derived from a person but indicates that the
technique is related to the southern blotting metlod. The
northern blotting technique was developed in 1977 by James
Alwine.

Northern blotting techniques can also be used to investigate
whether an m-RNA is present in a cell type or tissue and how
much of it is present. This type of experiment is useful fo
determining levels of gene activitysuch as during development,
in different cell types of an organism, in cancer cells vs
noncancerous cells, or in cells before and after they are subjected
to various physiological stimuli.
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Application of molecular techniques:

x Site specific mutagenesis of DNA: One application of site
specific mutagenesis is the creation of mutant mice. Since we
cannot perform mutational studies with humans, researchers
often attempt to mimic human mutation in mice. Such mouse
models of human mutations are valuable for futhering our
understanding of the gene involved and, in the case of disease
genes, may move us towards diagnosis and cure.

How could we study the function of a human gene in a mouse?

Let us assume that we have clomka human gene, and want to study the
function of a similar gene in mice. We can easily clone or locate the
sequenced genomes the equivalent mouse gene because the two genes likely
have a high degree of similarly. We can characterize the phenotypic defects
apparent in these knock out mouse, orif we wish to study the human
homologous of the gene in model organism, we can replace the mouse gene
with a transgenic copy of the human gene. This process is called
humanization, and is done either by modifying theanouse gene or by first
knocking out the mouse gene and then adding a transgene expressing the
human gene

These transgenic mice can be used for instance to test how the human
protein would react to a candidate drug, without the concerns that would
normally be associated with exposing people t@a drug that might harm
them.

x Analysis of protein -protein interactions: One example of the
use of the twohybrid system involves studies of interactions
between human proteins called peroxins which encoded by PEX
genes; that are required for peroxins biognesis. The twehybrid
system has shown that the PEX1 and PEX6 proteingaract in
normal individuals, but disruption of that interaction is the most
common cause of a variety of neurological disorders, such as
Zellweger syndrome (OMIM 214100). Individuas$ with Zellweger
syndrome have lost many peroxisome enzyme functions, tle
have severe neurological, liver, and renal abnormalities and
mental retardation, and they die in early infancy.
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DNA typing or DNA fingerprinting:

No two human individuals have exatty the same genome, base pair (not
even identical twins) and this has led to the development of DNA typing
techniques for use in forensics science, in paternity and maternity, and
elsewhere.

x DNA typing in paternity case : Let us consider an example of
using DNA typing in a paternity case. In this fictional scenario, a
mother of a new baby has accused a particular man of being the
father of her child, and the man denies it. The court will decide
the case based on evidenckom DNA typing. The DNA typing
proceeds as follows:

DNA samples are obtained from all three individuals involved. In
a paternity case, the usual source of DNA is from a blood sample
or a cheek swab. The DNA is cut with the restriction enzyme for
the marker to be analysed, and the redting fragments are
separated by electrophoresis, transferred to a membrane filter
by southern blotting and probed with a labelled monolocus STR
or VNTR probe. After autoradiography or chemiluminescent
detection, the DNA Inding pattern? the DNA fingerprints; is
then analysed to compare the samples.

x Qime scene investigation. DNA forensics: In crime
investigations these days it is routine to seek out and analyse
DNA samples as a means of building a case against, or of
exonerating, a suspect. If DNA sampde match, probability
calculations are made. Of course, in court cases, DNA evidence is
only one type of evidence that is considered. The examples
include cases in which the DNA evidence helped establish the
guilt of a suspect, and cases in which it prove@ suspected, or
already convicted, individuals to be innocent.
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The Narborough Murders: The First Murder Exoneration and
Conviction Due to DNA Evidence:

In 1983 and 1986, two school girls were murdered in a small towrof
Narborough, Leicestershire, Enignd. Both girls had been sexually assaulted,
and semen samples recovered from bodies indicated the murderer or
murderers had the same blood type. The prime suspect in the second murder
had that blood type and eventually onfessed to the killing but denied
involvement in the first murder. The police were convinced that he had done
both murders and so they contacted Alec Jeffreys at nearby Leicester
university to perform DNA typing on samples they had taken. Using southern
blot analysis with multilocus VNTRprobes Dr. Jeffreys showed that the DNA
semen samples from both murders did not match the police suspect. He
released the first person in the world to be exonerated of murder through
the use of DNA typing. The police arsted Pitchfork, his DNA profile
matched the semen samples profile and in 1988 he was convicted of
murders.

Other applications of DNA typing:

1 population genetics studies to establish variability in
populations.

1 Proving pedigree status in certainbreeds of horses for breed
registration.

1 Conservation biology studies of endangered species to
determine genetic variability.

Gene Therapy :

Is it possible to modify the genome to treat genetic disease? Theoretically,
two types of gene therapy are possile:

One; Somatic cell therapy , in which samatic cells are modified genetically

to prevent a genetic defect in the individual receiving the therapy; anGerm

line cell therapy , in which germ line cells are modified to correct a genetic
defect. Gene therapys the curing of a genetic disorder by intoducing into

the individual a normal gene to replace or overcome the effects of a mutant
gene. For ethical reasons, only somatic gene is being developed for humans.
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There are few examples of successful somatic getherapy in humans, but
there is great h@e for treating many genetic diseases in this way in future.
With time, many other genetic diseases are expected to be treatable with
somatic gene therapy, including thalassemia, phenylketonuria, cancer. For
exampe, after successful experiments with ratshuman clinical trials are
under way for transferring the normal CF gene to patients with cystic
fibrosis.

Biotechnology: Commercial Products:

9 Tissue plasminogen activator (TPA), used to prevent or dissolve
blood clots, therefore preventing strokes, heart attacks, or
pulmonary embolism.

1 Human growth hormone, used to treat pituitary dwarfism.

9 Tissue growth factor - beta, which promotes new bloodvessel
and epidermal growth and thus is potentially useful for wound
and burn healing.

1 Human blood clotting factor VIII, used to treat haemophilia.

1 DNase, used to treat cystic fibrosis.

1 Recombinant vaccines, usedtprevent human and animal viral
diseases.

1 Human insulin, used to treat insulin dependent diabetes.

1 Genetically engineered bacteria that can accelerate the
degradation of oil pollutants or certain chemicals in toxic
wastes.

91 Platelet-derived growth factor (PDGF), used to treat chronic
skin ulcers in patients with diabetes.

Genetic engineering of plants:

For many centuries the traditional genetic engineering of plants involved
selective breeding experiments in which plants with desirable traits were
seledively allowed to produce offspring. As a result human have produced
hardy varieties of plants (for example; corn, wheat) and increased yields, all
using long established plant breeding techniques. Now, vectors developed
by recombinant DNA technology are ailable for transforming cells of cr@
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plants; this has made possible the genetic engineering of plants for
agricultural use.

Application for Plant Genetic Engineering:

Transgenic plants that are tolerant to the broaespectrum herbicide
Roundup TM to illustrate the types of approaches thatt@ possible. Roundup
contains the active ingredient glyphosate, which kills plants by inhibiting
EPSPS, a chloroplast enzyme required for the biosynthesis of essential
aromatic amino acids. Roundup is used widely toilk weeds because it is
active in low doses and is degraded rapidly in the environmental by
microbes in the soil. If a crop plant is resistant to Roundup, a field can be
sprayed with the herbicide to kill weeds without affecting the crop plant.

A transgenc, Roundup TM tolerant tobacco planis madeby introducing a
modified form of the bacterial gene for the enzymes EPSPS that is resistant
to the herbicide. The gene encoding the bacterial EPSPS was spliced to a
petunia sequence encoding a transit peptideof directing polypeptides into
the chloroplasts, and the modified gene was inserted into a-DNA vector
and introduced into tobacco by Agrobacterium based transformation. Both
the native and the modified bacterial EPSPS are transported into the
chloroplast. When plants are sprayed witiRoundup, wild plants die because
only the native chloroplast EPSPS is present, and it is sensitive to the
herbicide, but the transgenic plants live because they contain the bacterial
EPSPS that is resistant to the herbicide.

1 Transgenic plants may also be useftdibr delivering vaccines.

1 Transgenic plants that express antigens for infection or diseases
of interest are made so that when the plant is eatenthe
individual potentially will develop antibodies.

1 The hepatitis B vius surface antigen, the toxin Bsubunit of
enterotoxigenic E. coli, or the capsid protein of the Norwalk
virus. Further research is needed to obtain high levels of antigen
production in the plants so that sufficient antigen is available
after eating to mount a protective immune response

In the past few years, more and more genetically modified crop plants have
been brought to market. In addition to increase insect resistanganany of
these crop plants express a protein called Bte.Bacillus thuringiengs. When
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a susceptible insect igests Bt protein, the Bt protein kills or injures the
insect.

In theory, these modified crop plants could allow farmers to decrease their
reliance on pesticides, without decreasing yield. Other genetically modified
crop plants have other genetically modifed crop plants have been altered to
increase the production of amino acids or vitamins, with the goal of making
the crop more nutritious, such as Golden rice

Conclusion: -

Recombinant DNA technology has become so prevalent our society that

on any given day it is likely that you will hear or read a news article about a
new application. Such as Genetic engineering of plants, DNA fingerprinting
by which paternity case or a murder case can solve or some historical
controversies and mystery have been resokd. By recombinant DNA
technology various types of genetic diseases are diagnosed, such as,
haemophilia, sickle cell anaemia, newworn screening, prenatal diagnosis
and carrier detection etc.
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Time travel: moving between different points of timg has been a popular
topic for science fiction for decades. Franchises ranging frodoctor Whod
to Back to the Futwebhave seen humans get in a vehicle of some sort and
arrive in the past or future. Each come with their own time travel theories.
But is it really that simple?

The reality, is, however more muddled. Not all scientists believe in the
possibility of time travel and the topic is highly debateable because this
attempt would be very fatal to any human who chooses to undertake it.

WHAT ISTIME?

Before we jump into the possibility of time travel,] A @€t discover Time.

While most people think time as a congint, physicist Albert Einstein showed
that time is an illusion; it is relative and it can vary for different observers
depending upon your speed through space. To Einstein, time is the fourth
dimension, often described as a threelimension arena which prosides a
traveler with coordinates - such as length, width and height and location.

PhysicistJohn L. Friedman oflte University of Wisconsin has also given this
subject a great deal of consideration:

Gspecial relativity implies that people or clocks atseor not accelerating age

more quickly than partners travelling on roundrips in which one changes
AEOAAOEITT OI OAOOOT O 1T1TA80 DPAOOI AOS
prediction is tasted daily: Particles traveling in circles at nearly thpeed of

light decay more slowly than those at rest, and thlecay time agrees with

theory to the highprecision of the measurements.

So, ET OOAET 60 OEAT OU 1T £ OPAAEAI OAIl AOE
speeds up depending upon how fast you move relae to something else.
The answer is given in the following limerick:

There was a young lady oivight

Who travelled much faster than light
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She departed one day

In a relative way

And arrived on the previous night.
I'T OT h O A AtBeorgodt lgeDedah EhtiGtyY) gravity can bend time.
Picture a fourdimensional fabric calledSpacetime . When anythng that has

mass sits on that piece of fabric, it causes objects to move on a curved path
and that curvature of space is what we know a&ravity .

Both the geneal or special relativity theories have been proven with GPS

satellite technology that has veryaccurate timepieces on board. The effects,

AO xAll AOh OEA OAOAI 1 EOAOGE ET AOAAOGA
observers on the ground, make the unadjustedocks gain38 microseconds

a day. In a sense, this effect, called time dilation, means astrasia are time

travelers, as they return to Earth very, very slightly younger than their

identical twins that remain on the planet.

BUT APART FROM ALL THE DEBATEARE THERE WAYS WE CAN
ACTUALLY TRAVEL THROUGH TIME?

7A1T OEAOA AOA Oi i AtraGeEthdughBhd thedried | O T 1 x h
Through the wor mhol e:

General relativity also provides scenarios that could allow travelers to back
in time, according to NASA The equations, however, might be difficult to
physically achieve.

One possibility could be
e to go faster than light,
P oy (X S which  travels  at
| SRS 186,282 miles  per
® &4 second in a vacuum.
® %ET OOAET 80 A
show that an object at
the speed of light would
have both irfinite mass
and a length of O.
Though this appears to
be impossible, some
scientists have extended his equations to be proven logical and right.

ENTRANCE TOWORMHOLE EXIT OF WORMHOLE

]
O

OURUNIVERSE OTHERUNIVERSE
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One of the leading researchers in this area is William A. Hiscock, a professor
of physics at Montana State Unersity. He stated:

GHow could one build a time machine? The simplest way currently being
discussed is to take a wormhole and give one mouth of the wormhole a
substantial velocity with respect to the other. Passage through the wormhole
would thenallow travel to the pasto

Easily said z but where does one obtain a wormhole? Although the
theoretical properties of wormholes have been extensively studied over the

past decade, little is known about how to forma macroscopic wormhole,

large enough for shumanora® AAAOEED O DHPAOO OEOI OCE
3T h OEI OCE w%ET OOAET 60 ANOAOGEI T O bBOI OE/
quickly and would be suitable only for very small particles. Even if we had a
wormbhole, would nature allow us to convert it into a time machie? Stephen
HAxEET ¢ EAO & Oi 01 AGAA A O#EOI 1111 cCU o0
that nature prevents the creation of a time machine. However, this is just a
conjecture, not proven yet.

Through black hole:

Another possibility would be to move a ship apidly around a black hole or

to artificially create that condition with a huge, rotating structure.

30APEAT (AxEET C xOl OA Adund@amdArohditkely U - AE
would go, experiencing just half the time of everyone far away from the black

hole. The ship ashits crew would be travelling through timé 6

Cosmic strings:

Cosmic strings- narrow tubes of energy across the entire length of the ever
expanding universe. Cosmic strings are either infinite or they are iloops,
with no ends. The apprach of two such &ings parallel to eachother would
bend spacetime so vigorously and in such a particular configuration that
might make time travel possible in theory.

BUT SUPPOSE WE TRAVEL THROUGH TIME, WHAT KIND OF
CONSEQUENCES WE HAVE TO FACE?

Besides all the debates the physical theories around this topic, time travel
may also cone with some unique situations. A classic example tise
@randfather paradoxd 8

6" 00 AOAOU AAAEOETT A O Oi i AGEET C EO
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(Dark - Netflix; season 1)

In this situation, a traveler goes back and kills his parents or his grandfather
- the major plot line in the @ erminatorémovies - or otherwise interferes in
their relationship - think d@ack m create

to the Futured - so that he is bors o . A go
never born or his life is forever fgg:f" ':::t
altered. If that were to happen, Grandfather
some physicists say, you would Paradox “
be not born in one parallel grandfather kill
universe but still be born in alive Srandisses
another. Others say photons ’
prefer self-consistency in  lcan't Gathos
timelines, which will interfere i?\:’o I don't . bnot
with your suicidal plan. past “t’ﬁ::’ o s
machine born

But some scientists completely
disagree with any theories
whatsoever. The fasterthan-light one in particular drew derision from
American Museum of Natural History astrophysicist Charles Lu. That
@EI Pl Uh | AGEAI AOEBAI T Uh AT AOT 860 «x

iFunny.com

O-1 OAT 6Aoh EOIATO TAU 1106 AA AAT A Ol
Travelling nearly the speed of light would only take a centrifuge, but that
would be lethal. The forces mightrip @ AOOT 1T ADPAOO86h OAEA

professor of physics at Cheman University, in 2012.
SO, IS TIME TRAVEL POSSIBLE?

O07A O0OOOO OEAO OEI A EO T ETAAOh OEAO EC
infinity. But the distinction between past, present and fuiuis nothing but an
illusion. Yesterday, today, tomorrow are nobnsecutive, they are connected

inaneverAT AET ¢ AEOAIT A8 %OA OWNetl SegsorEld AT 11

While the possibility of time travel is a highly debatable topic with numerous
theories, predictions, contradictions, it is still in ®arkd with the field
constantly changing.

But seriously, time travel is more than just a mere fantasy, as noted by Gary
T. Horowitz, a professor of physics at the University of California at Santa
Barbara:
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@rPerhaps surprisingly, this turns out to be a subtle questitiris not obviously
ruled out by our current laws of nature. Recent investigations into this question
have provided some evidence that the answer is no, but it has not yet been
proven tobe impossiblé 6

So, what do you think? Will time travel ever be proan to be possible? Will
humans ever be able to travel through time? Or has time travel already been
discovered but is not informed to us because of its dangerous consequences?

Whocouldbld AET OAT AO A OOAOAI AOe - AUAA EO
There are so many questionand so much mystery around it, right?
7Al 1T h EAAD AZETAET C 1008 'TA EAOGA A Cii
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to include any animals eitheraquatic or terrestrial and vegetation that forms

apartof any habita.! AAT OAET ¢ OI1fl O) 7 & fBAW, 6 ZE B HAE £A
is thewhole nativeand uncultivated faunaand/Z&l | OA T £ A PAOOEAC
India has a rich heritage ofwildlife . Indian wildlife has a long historyand

tradition of conservation. The Vedas include hymns in praise of animalthe

Indian mythology is full of reference to several animal like Gods such as

monkey-headed human, liorheaded Narasinghavatar, Turtle like

Prionailurus viverrinus Halcyon smyrnensis

Koormavtar, Snakelike seshnag etcSome wid animals are so characteristic

OEAO OEAU AAATI A TAOETTAI OUi ATl 1T £ O
animal is Bengal Tiger Panthera tigris) symbolizes powerand national Bird

Is Peacock(Pavo cristatus) symbolizes elegance. Similarlythe different
OOAOCAO 1T &£ YT AEA EAOA AEEZAOAT O OOAOA
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animal is Fishing cat(Prionailurus viverrinus) and State bird is White
breasted kingfisher(Halcyonsmyrnensi$. India has 410species oimammals,

Elephas maximus Rhinoceros unicornis

1349 species ofbirds and 518 species ofreptiles. Elephant (Elephas
maximusg is the largest Indian mammals found in the forests of Assaiwest
Bengal, Central India, Karnataka, Kerala and Tamilnadu. Rhinoceros
(Rhinoceroaunicornis E O  pcondl EaryéstOnar@mal whose number has
considerably decreasedand is now confined to the forests of Assam and
West Bengal under strict protection.Wildlife plays an important role in
balancing the environment.It provides a stability to different processes of
the nature. Wildlife and nature have been largely associated with humans
for emotional and social reasons. The importance of wildlife can be
categorized as ecological, economic and investigatory importance as wa$
conservation of biological diversties. Animals have also been highly useful
to us in providing food, clothing and source of income. Our life is almost
impossible without the support of wildlife. It plays a very crucial role in our
life. It also effectsindian cultural asset,sculpture, literature and religion.

But day by daywildlife is declining for some reasons. The main reasons are
habitat destruction, deforestation, poaching, degradation of ecosystem,
plastic pollution, man-animal conflict etc, while global warming, acid rain
and holes in ozone layer also affect thevildlife. Multitudinous species have
died since time began, out of which many becametinct. Sadly, the rate of
extinction continued to accelerate over the past few yearsA lot of
endangered species fishreptiles, inseds, birds, mammals are disappearing
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fast. By the year 2030, scientists
report that 25% of all animals,
birds, and insects may be extinct.

Wildlife is one of the treasures of
India. So, protect this Wildlife is
our responsibility. The Indian
government hastaken many steps
to protect this wildlife

biodiversity. Indian government
also launched various Wildlife
Protection project.

Project Tiger (1973) has not only contributed to the conservation of tigers
but also of theentire ecosystem.

Project Elephant(1992) aims at conserving elephantsnd their habitat and

of migratory routes by developing scientific and planed management
measures.

Similarly, another important Wildlife projects are Crocodile Conservation
Project (1975) and UNDP Sea Turtle Project (1999)

There are also other ways to preserve Wildlife.There are two basic
conservation strategies are Imsitu or Onsite and Exsitu or Off-site
conservation. According to the Conservation on Biological Diversity (CBD,
1992) In-situ conservation means the consrvation of ecosystem and natural
habitat and maintenance and recovery of viable populations of species in
their natural surroundings. On the other hand Ex-situ conservation means
conservation of components of biological diversity outside their natural
habitat. In-situ conservation has many ways such as Protected Areas
(include National Park, Wildlife sanctuaries Conservation reserves,
Community reservesand Biosphere resaves), Preservation Plotand Sacred
groves. The three main BEssitu conservation methods are Botanical Gardens,
Zoos and more effective Cryo -preservation along with this the other
methods are Seed Banks, Field Gene Banks, In vitro storage, Pollen Bamd,
DNA Banks.
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India has 105 national parks (e.g- Jim Corbet National Park, Uttarakhand,;
Jaldapara National Park, West
Bengal), 543 Wildlife Sanctuaries
(e.g.z Periyar Wildlife Sanctuary,
Kerala; Bharatpur  Wildlife
Sanctuary, Rajasthan), 88
Conservation Reserves, 163
Community Reserves, 18
Biosphere Reserves (e.q. Nilgiri
Biosphere Reserve, Tamilnadu,

_ Kerala,and Karnatak; Sundarban
Buxa Tiger Reerve Biosphere Reserve, West Bengal)
72 Zoos (Alipore zoo, West Bengal;

SQundarabanBiosphere Reserve

Nandankanan Zoo, Odishal22 Botanical Gardes (e.g.z LalbaghBotanical
Garden Bengaluru) and 50 Tiger Reserve(e.g.z Buxa Tiger Reserve)

Wetland (conservation and management) Rules 2010 have been drafted to
protect of wetland in India. In order to curb the illegal trade of Wildlife and
that of endangered species Wildlife Crime Control Bureau has been
established.
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We can encourage people young and old to respect this world and all its
wonderful natural resources. If we are to achievea great degree of
conservation in the future, we will achieve it as a resultf common senseand
understanding shown by young people. In all these cases there are two sides

to the story. If we are going to be goodsensible conservationists, we must
be ready to understand those opposing viewpoints.

O wekcan teach people about idiife they will be touched. Share my wildlife
xEOE | A8 "AAAOOA EOI AT xAT O O OAO

- Steve Irwin
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The truth may appear a bit stupendous, it may strike you like lightning but
Google knows each and everything about you. Google knows your adsse
the person you talk to the most, the places you visit often, the types of books
you read, the types of brands you purchase, the types of sites you browse.

91 6O 1 0006 AA xi1d AAOET Cd O(1 xeA
Well, do you remember having filled in all the personal details wite signing

up for google mail or any other application such as YouTube, Google Maps,
play store, Google Drive, Google Photos, etc. belonging to Google?

Google has all the personal inform#on about you. Google knows each and
everything about you. Hence ticontrols you without being seen by you. All
the advertisements that pop up when you are browsing, Google is behind
them. The sale promotional emails you receive; Google is behind them.
Google always knows your exact presence location. Google knows wiysm

do bank transactions. Google knows the phone bill payment schedule. Google
knows how much traffic you will encounter while travelling to a place.

So, you see how Google controlsan @A CA DAOOT 160 1 EEAA

Your day begins with a wakeup call from googlemaroid phone. After jogging

or gym, you run to the shower, you hit the google news and check the
headlines, then Gmail for really important professional or personal emails.

Your first appointment of the day may have moved to a new location, Google

maps wil AEOAAO Ui O OEAOA8 9100 Ai OO0 x/
AT 1T OOEAOOGETTO 11T A OAAAT O POT EAAOKh 1 AA
the door yet but youhave had a big beginning. Yolnave the rest of the day

to search for work critical operation on the web, to say nothing of snatching
afewmomentstoreadanéd 1 | Eh AEAAE UT OO0 AAT E AAAI
your medical records, share some memorable pigres on social media and

then pick up a movie and a weltknown restaurant for the evening to havean

altruistic leisure. How convenient and a little creepy perhaps. Google wants
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to own our every waking minute onlinez at home, while in transit, at your
workplace, wherever you happento be. But for us Google appears to be a
fanatic. It makes connectiity so easily on desktop, laptop or the handiest

mobile phone. It has been much easier via a litdlknown business called

Google Applications that allows us to instantly share Google cakbars,
spreadsheets, memes, presentations, corporate blogs and muctoma by

O01T OET ¢ OEAI ET '"1T1cCclA60 Albuledsdid AAO.
services make Google money on subscriptions but they are also ofrajan

horse to pull more people onto tle Internet so that Google can make even

more money from ads. By exmring what kinds of information people
organize and share, as well as what they search, Google makes users more
dependent on it to get through the day. As Apps are tied to a Google compute

/3 j#EOIT A /3gqh '"TTciA TTAETA AlipoO
Application friendly web browser (Chrome). it promises or threatens to
reshape both the tech landscape and the way we work. Would you let Google

fully own your digital life, every last bit of it? It might sound obvious that

Google has changed the world in thiast 20 years since it was founded on

Sept.4, 1998. Google is involved in everything from the development of
driverless cars to settling disputes with PresidenDonald Trump. When you

IAAOT O1T AA 1 EOAOAOGAR UT O 1T AAOTOBGEAOD
organized in a logical way in something called a book. And you learn more

than just what you read.

Meanwhile, the technology that spread that information became cheaper

and easierto 08 -1 OA AT A 11T 0Ah OEA AT OxAO0OO
somewhere, ©O AAOOAI 1T U AAAAOOEAI A 1T AAOAUS
improvement of the technology is just another step in that direction.

The only difference here is frequency and quantity. The atent of the

ET £ Of AOCETT xAd0A OAAOAEV)isa corlin@atign EA AT C
of a long trend, too.

By the time Google comes along, the big news there BEAO EOB6 O 1 A£EA
different platform and format for getting the kinds of information that

people have been looking up for 200 years.

Qu

That said, there issomething new in the internetsearch era» AT A E 08 O
Ol i AOEET ¢ OEAOB8O AEAT CET ¢ OEA xEIT 1T A x/£
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Imagine you want to know what year John F. Kennedy was electeceBident.

If you had an encyclopaedia, you would look at the entry fdFK and find out

OEA AT OxAO jpwemgh AOO Ui 68A Al 01 EAOA
place, and probably lots more. If you had a smartphone and Google, on the

other hand, youwould specifically look up the year he was elected, aritie

year is right there at the top. The more we use services like Google, the more

our brains organize the world in an indexbased fashion. This also means

people who make diving providing information are increasingly organizing

their presentation to catch eyeballs looking for specific details in indexes.

There is whole new literacy that we need if we areang to live in this index

driven world and we have articulated whatthe features are of that literacy.

)y T &£ O AGETT EO O1T AEAITT U ATTAEOETTAA A
legacy or the perpetuation of the values that have been passed down to us

from our ancestors in the process of keeping pace with this digital evld?

Let us introspect it a bit. Earlier, we used to wait eagerly for the newspaper

boy every morning. In other words, newspaper was the key to a fresh start

but newspaper reading habit has almost been abolished from our
conventional lives. Newspapes appear to be a labyrinth for us where we

cannot find things so easily. We find it difficult or really troublesome to

i ATACA8 !'1 OET OCE EOG60 NOEOA DAEIpEOS] A
AOT T "TTcCclA O O AT A xEAO EO tevADbAT EI
remember when we had last dug into our books foraging for some
information or read a recipe book to cook a special item for our near and

dear ones instead of searching it on the Ydwbe. We do not wanto toil even

A AEO xEAT E OdormaibnavitEassingte clioK in tie AlBk of E

an eye. It is paramount for us to be careful. The quick google searches,
hyperlinks, links has made our life sluggish. We cannot deny this dia
completely even if we want to. The technology we thought we wengsing to

make our lives more efficient reshaped our social behaviour and
relationships. Nowadays, we hardly meet our friends or relatives face to face.

Instead we do the same on a video tar messages. Is it really sufficient to

maintain the same cordialrelationship?

Only 20 years ago, Google was reduced to a simple search engine that was
becoming popular because it was looking for information or web pages
quickly or accurately. Time pays a weird game. Decades later, Google has
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flourished as one of theDT DI T OO OAAOAE AT CET AO8 41 A,
web of Internet. Not only Google but all theearch engineshould be used in

minimum way. There should be systematic way to use thessearch
engines.They supply stuff of thought but they also shape #n process of

thought. Google controls your life, even if you refuse to believe it.

149



TRS: ALY LI 2020

(O AT ) 1T OAGEEIOEI A QA &
| ) T OOOAT AA

N

O

D RupamKumbhakar, 3 SemesterDept. ofPhysics
J. K. College

After millions and millions of years of evolution Nature wasable to fit a vivid
sense of memory and a fantastic sense of imagination inside a bone paxd
we came into existence From inventing stone wheel to the wireless
technology, bullet fast transportation systeny our civilization has come to a
great level And now we are not satisfied in staying only on this planet
Human wander is taking us to another planets, dreaming about colonigy
them., A ®@v®©a glimpse on the marvellous stuff about the interplanetary
mission, then we will come to a different pespective.

WA rocket will never be able to leave the

Earth’'s atmosphere. ,,

lSTRONAUTS LAND ON PLAIN:
COLLECT ROCKS PLANT FLAG
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Astronomy

P

MARS
EXPLORING &
THE RED PLANET

CONTENTS
2 A fresh look at Mars
Seven spacecraft

8 Curiosity”
Cur

14 How moon dust
What will happen wh

This is what space programs look like in short. From predicting of inability
to go to outer Earth to launching sathites, walking on moon, trying to find
extra-terrestrial life on other planets and now planning of manned mission

Among allthe planets in our solar system, the only planet that has always
AADOOOAA A COAAO Pl AAA ET OAdmildriteE 006 O
to Earth, like -
Tm4EA AOOAOEITT 1T &£ OEA AAU EO OAOU OEI
1 Researchers deduce by analyzing photdbkat there could be water at
previous times.
T 4EEO0 PI ATAO EO OEA 1TT1U ITA j APAOO
zone or habiteble zone in our solar system.

So, naturally it has drawn our attention, and there have plenty of missions
been happened to kiow this red planet.
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Some missions:

The first lander on Mars,
soft landed on 2 Decembe

M 3 . .
ars C 1971.The first partial
lander . ) )
May Soviet Lander Successful image (70 lines) was
(SA4AM . )
N0.172) 1971 Union transmitted . Contact losi
' 14.5 seconds afte
transmission start.
The second lande
successfully
returning data,
20 NASA deployed
Viking 1 United from Vikin
ng August | Lander Successfu . ing
lander 1975 States 1 orbiter.
= Operated for 2245
sols. Landed or
Mars in 1976 July
20.
Deployed
from Viking
NASA ip()):::tzro’l for
Viking 2 United
g September e Lander Successful 1281 sols (11
lander States
1975 — Apr 1980).
T Landed on Mars
in 1976
September 3.

AEAOA AOA OEA EAEOOO OEOAA OOAAAOOAEOI
whole new horizon opened up after the rover missions.
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NASA The first rover on
Sojourner4December United Rover  Successful another  planet,
1996 Sates operated for 84
L days[12]
Spirit 10 NASA Landed on January 4
(MERA) June Rover Successfu 2004. Operated for 2208
2003 = sols

i L
Opportunity 8 July anded on January

NASA Successful 25, 2004.0Operated
MERB 2 R
( ) 003 =] over for 5351 sols
Curiosity 26 November NASA Landed on
(Mars Science — Rover Successful August 6,
Laboratory) T 2012
And the near future rover
30 July NASA En Proposed landing:

Perseverancerover
v v 2020[26 ®= Rover route 18 February 2021

These landers, rovers have done and is doing a great jobfinding ET life,

analyzing the atmosphere of the planet, finding water et@ut now, the most

amazing and historic mission is going to happen, and that is The Manned
Mission. After successfully going to the moon, now human aspiration is to

reach to this red planet with crew members, and these are not going to be

ATiT 11T TEOOCEITOh AO OEAOA EO 11 AITITETC
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SpaceX Mars program

SpaceX Mars program is a development program initiated by Elon Musk
and SpaceX in order to facilitate the evdnal colonization of Mars. The
program includes fully reusable launch vehicles, humarated spacecratft,
on-orbit propellant tankers, rapid-turnaround launch/ landing mounts, and
local production of rocket fuel on Mars via in situ resource utilization (ISRU
SpaceX's aspirabnal goal has been to land the first humans on Mars by
2024, but in October 2020 Elon Musk named 2024 as goal for an-erewed
mission, with a crewed mission to follow later.
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SpaceX Mars program

Country United States
Organization SpaceX
Purpose Colonizationof Mars
Status Planned

Program history
First flight A8lNlc¢mct
First crewed flight A8l ¢mcX
Vehicle information
Crewed vehicle(s) SpaceXStarship

Crew capacity S pmnm
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Mars One Mission (So far)

Foundations of mission plan implemented

In 2011, Bas Lansdorp and Arno Wielders laid the foundatiorotbegin the
Mars One mission plan. The first step included holding discussion meetings
with potential aerospace component suppliers in the United Statesa@ada,
Italy, and the United Kingdom. The mission architecture, budgets, and
timelines were then soldified after receiving feedback from the supplier
engineers and business developers. This resulted in a baseline design for an
achievable mission of permaent human settlement on Mars with existing
technology.

Selected candidates enter full -time training

The first teams of candidatesvere selected andthey have started training in
2018. They will train together until the launch in 2031.The group'sability
to deal with prolonged periods of time while sequestered in a remote
location will be the most important part of their training. Thus, they will
learn how to repair components of the habitat and rover, train in medical
procedures, and learn to growfood in the habitat.
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Every group spends several months of each training year in the analog
outpost to prepare for its mission to Mars. The first outpost simulation
location, a Marslike terrain that is relatively easy to reach, will be chosen. A
second training outpost will be located at a more remote environment like
the Arctic desert.

/| EAUR 11 x Théd®in® infeihaiop A 6@ A COAAO 1T Ax.
humans are pushing our limits, dealing with all the complexities in
aspiration of establishing ourselves as annterplanetary species. But, is it a
good thought of going to another planet? No, certainly no¥Why | am saying
this is because keein every science page, every seminahnat these missions
create hypes among all ages of human beingsBut why? We have to
understand that these are not tour programs, these are just insurances
Insurances of what? IOOOAT AA 1T £ O\ovadaks eletybo@AsOOE &
interested in going to Mas. But think, are you willing to be a refugee?
Certainly not; but Mars missions are for future refugees!lif war or some
catastrophic disaster comes, only then people should worry &out going
there. Mars is just like that) 06 O E G é@n insurakok A E

Instead of thinking about mars, just look at our own planetLook, what
miseries we have created.Look at the difference ofhow our earth was a
century ago, and what is its condibn now z after destroying animals, trees,
the nature. Sojs this ultimate sign of massive human intellect? This isigh
time to think about our own mother z the Earth.
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WHAT IS AI?

The term artificial intelligence was first coined decades ago in the year 1956
by John McCarthyat the Dartmouth conference. He defined Atrtificial
intelligence as the science and engineering of making intelligent machines
In a sense Al is a technique of getting machines to work and behave like
humans. In recent past Al has been able to acomplish this by creating
machines and robots that are being used in a wide range of fields including
healthcare, robotics, marketing busiess, analytics and many more.
However, many applications are not perceived as Al because we often tend
to think of Artificial intelligence as robots doing our daily courseBut the
truth is, Al has found its way into our daily liveslt has become so genal
that we don't even realize we use it all the time . For instance, have you ever
wondered how Google is able to givgou such accurate search results or how
your Facebook feed always gives you content based on your inter@sihe
answer to these questiors is artificial intelligence.

Artificial intelligence can be structured along three evolutionary stages or
you can saythat these are three different types of Artificial intelligence.

l. Artificial Narrow Intelligence
II.  Artificial General Intelligence
lIl.  Artifici al Super Intelligence

Artificial Narrow Intelligence (ANI)

'‘ANI" is also known as weak Al, involves applyingrtificial intelligence only
specific tasks like, Alexa work within a limited predefined range of
functions, there is no genuine intelligence oself-awareness despite being a
sophisticated example of weak Al.
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Other examplesinclude face \erification on our phones and a autopilot
feature in cars and social humanoid Sophia which is built at Hanson
Robotics.

Artificial General Intelligence (AGI)

Also known as strong Al,it involves machines that process the ability to
perform any intellectual task that ahuman can do. But they are not yet
capable of thinking and reasoning like a humafhere are many experts who
doubt that Al general intelligence wll ever be possible? And there are also
may who question whether it should be desirable?

| am sure all ofyou heard Stephen ldwking. He warned us, "Strong Al would
take offon its own and redesign itself at an ewancreasing rate. Humans who
are limited by slow biological evolution couldn't complete and would be
superseded

Artificial Super Intelligence (AS )

AS is a term referring to the time when the capability of computers will
surpass humans beingit's presently seen as a hypothetical situation as
depicted in movies and si-fi books where machines will take over the world.
However, tech masterminds like Elon Mask believe ABwill take over the
world by the year 2040.

Now before | go further, let me clear that a very common misconception
people often tend to think that Artificial Intelligence, Machine learningand
Deep learning are the same since they have common applications for
example.

Siri is an application of Atrtificial intelligence, Machine learning and Deep
learning. So how tlese technologies related to each other? Artificial

intelligence is a science of gettingnachine to mimic the behaviour of

humans. Machine learning is subset of Ahat focuses on getting machine to
make decisions byfeeding them data.On the other hand Deep learning is a
subset ofmachinelearning that was the concept of neural networks to solve
complex problems.

However, Al is not restricted to only Machinelearning and Deep learning it
covers a vast domain of fiels including natural language processing, object
determination, computer vision, robotics and so on.
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Now we know the difference between Al, Deep learnindylachine learning.
, A @a&etr look how @ Al isused in a real world.

From spotting the eight planets of solar system to composing sarets and
poem z the application of Artificial intelligence has covered all possible
domain in market.

N Social media: -

a) Facebook

Al used for face verification, where Machine learning and Deep learning
used to detect facial features and tag your friends.

b) Twitter:

Al is being used to identify hate speech and terroristic languages in tweets.
It makes use of Machine learning, deep leming and natural language
processing to filter out offensive content.

c) Google search engine

When you typing a search term and Google makescommendation for you
to choose from that is an Al inactiorPrediction of searches is based on data
that google colect about you (like location, age, and other personal
information) . By using Al the search engine attempts to guess what you
might be trying to find.

d) Virtual assistants (Siri, Alexa, Cortana, Google assistant)

These virtual assistants of Al cannot onlysearch things on weh it also
responds your calls and book appointments for you with a human touch
also. It can do anything thats connected to your internet on your demand.

91 Self-driv ing cars: -

Another famous application of Alis self-driving cars. Al implements
computer vison, Image Detention, and Deep learning to build cars that can
automatically detect objects and drive around without hunan
intervention. Elon musk talks a ton about how Al is implemented in
Tesla's selfdriving carsGautopilot features.
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Sa | can go on about the various Al applications since the emergence of Al in
1950's. We havehad an exponential growthin its potential. As Alis benching
out every aspect of our livesis it possible theone dayAl might take over our
lives and if it is possible how long will this take? Well it may be smer than
you think. It is estimated that Al will take over the world within the next30
years. By then, | hope we will develop some sort of teeportation machine
that help us escape our very own creation.
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