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Editorial ..............................................................................................

Science is a dynamic and exciting field because it is constantly evolving. Unlike a fixed body

of knowledge, science grows through continuous research, observation, experimentation, and

innovation. Every discovery helps answer existing questions but also raises new ones, leading

scientists toward deeper understanding and fresh areas of investigation. Research and development

are the driving forces behind this progress. As scientists develop new instruments and techniques,

they gain the ability to explore nature in greater detail, from the smallest particles inside atoms to

the vast structures of the universe. Many breakthroughs also reveal unexpected connections between

different fields of study, creating entirely new branches of science and technology. The history of

science shows that each advancement opens new dimensions of knowledge. Discoveries in physics,

biology, medicine, and astronomy have repeatedly transformed our understanding of the world.

Because scientific knowledge is continually tested and refined in light of new evidence, science

remains a vibrant and ever-expanding journey of exploration and discovery. Let us discuss exciting

observations which have been published recently. 

From Atomic Clocks to Nuclear Clocks: A New Revolution in Timekeeping

Time is such a familiar part of our daily lives that we rarely realize how much science lies

behind its precise measurement. Today, we can determine our location within a few meters using

GPS on our mobile phones, synchronize computers around the world through the internet, and

communicate with spacecraft in deep space. At the heart of all these technologies lies one thing—

extremely precise timekeeping. Humanity’s journey of measuring time began with sundials. Later

came hourglasses, water clocks, pendulum clocks, and mechanical clocks. In the twentieth century,

the invention of atomic clocks brought about an unprecedented revolution in timekeeping. Now,

however, scientists have taken another major leap in this field. In June 2026, the world’s first

functional nuclear clock was demonstrated. According to many scientists, this development may

prove to be as significant as the invention of the atomic clock itself.

How Do Atomic Clocks Work? In every atom, electrons occupy specific energy levels around

the atomic nucleus. When an electron moves from one energy level to another, it absorbs or emits

electromagnetic radiation of a specific frequency. This frequency is extremely stable. The

international standard for measuring time is based on the atom cesium-133. A specific transition in

the cesium atom has a frequency of 9,192,631,770 oscillations. By counting these oscillations, one

second is defined. Atomic clocks are so precise that they may lose or gain less than a second over

many millions of years. GPS satellites, telecommunications systems, financial transactions, scientific

experiments, and space exploration all depend critically on atomic clocks. But scientists want to be

more and more accurate! 

Why Is There a Need for Even More Accurate Clocks?: Although atomic clocks are

extraordinarily precise, they are not completely free from limitations. The electrons in an atom are

relatively far from the nucleus. As a result, they can be influenced by external electric fields,

magnetic fields, temperature variations, and other environmental factors. Although these effects are

extremely small, they become important in today’s highest-precision experiments. For example,
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studying tiny variations in Earth’s gravitational field, possible changes in fundamental constants, or

the effects of dark matter requires clocks of even greater accuracy. The next automatic choice for

this is nuclear clock!

The Concept of a Nuclear Clock: Atomic clocks are based on electronic transitions. A nuclear

clock, in contrast, uses energy transitions within the atomic nucleus itself. The nucleus consists of

protons and neutrons. It is thousands of times smaller than the surrounding electron cloud and is

much better shielded from external disturbances. Consequently, effects caused by electric or

magnetic fields are greatly reduced. For decades, physicists have believed that clocks based on

nuclear transitions could be even more stable and accurate than atomic clocks. However, finding a

suitable nucleus for such a clock proved to be extremely challenging.

Thorium-229: A Unique Nucleus: At the center of this research is the isotope thorium-229. In

most nuclei, energy transitions involve such high energies that they are extremely difficult to control.

Thorium-229, however, possesses a unique low-energy nuclear state. This state can be investigated

using laser technology. After many years of research, scientists succeeded in determining the energy

of this transition with remarkable precision. This achievement opened the path toward building a

practical nuclear clock.

A Historic Achievement in June 2026: In June 2026, researchers successfully demonstrated

the first functional nuclear clock. This moment is being regarded as a major milestone in the history

of timekeeping. The clock utilizes a specific transition within the thorium-229 nucleus. Using

advanced laser systems, researchers were able to control and measure the frequency associated with

this transition. The experiment demonstrated that the concept of a nuclear clock is not merely

theoretical but can be implemented in practice. Its accuracy is expected to improve substantially in

the coming years.

A Revolution in GPS Technology: The accuracy of today’s GPS system depends heavily on

atomic clocks carried aboard satellites. Because the speed of light is extremely high, even tiny

timing errors can translate into positional errors of several meters. If nuclear clocks prove to be

more stable than atomic clocks, the accuracy of GPS systems could improve significantly. In the

future, autonomous vehicles, precision agriculture, drone technologies, and geodetic surveying may

all benefit from this advancement.

A New Tool for Measuring Earth’s Gravitational Field: According to Einstein’s theory of

general relativity, time passes more slowly in stronger gravitational fields. Although this effect is

extremely small, modern atomic clocks are capable of measuring it. Nuclear clocks may be even

more sensitive. As a result, they could detect very small differences in elevation, changes in

groundwater reserves, or variations in the distribution of mass beneath Earth’s surface. In the future,

these clocks may become powerful tools in geology, climate science, and the study of natural

resources.

Searching for Dark Matter: Most of the matter in the universe is invisible to us. Astronomical

observations suggest the existence of dark matter, yet its nature remains unknown. Some theories

propose that dark matter could induce extremely small changes in the values of fundamental

constants. Nuclear clocks may become sufficiently precise to detect such subtle variations. This
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capability could provide a new avenue for investigating one of the greatest mysteries in modern

science.

Searching for a Fifth Fundamental Force:: Modern physics recognizes four fundamental

forces: gravity, electromagnetism, the weak nuclear force, and the strong nuclear force. Some

researchers believe that the possibility of an additional, unknown fundamental force cannot be ruled

out. If such a force exists, it might produce extremely subtle changes in nuclear energy levels.

Nuclear clocks could potentially detect such effects in the future. Thus, they may become not only

instruments for measuring time but also laboratories for probing the foundations of physics.

Looking Toward the Future: The journey from pendulum clocks to atomic clocks reflects

humanity’s scientific progress. With the advent of nuclear clocks, a new chapter in that journey has

begun. Today, these clocks remain confined largely to research laboratories. However, just as atomic

clocks eventually became indispensable components of modern technology, nuclear clocks may one

day become integral to numerous systems. Their impact is likely to be felt in GPS, space exploration,

geology, fundamental physics, and the quest to understand the universe. This new instrument for

measuring time is not merely a more accurate clock. It is a gateway to a deeper understanding of the

universe itself.

“I am using nuclear clock” could be the new proverb of tomorrow.

- Sharad Kale

sharadkale@gmail.com

Valuable Books for Creating Scientific Awarness
by Sharad Kale

Each book Price : Rs. 400/-        Discounted : Rs. 240/-
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From Lead Shields to Bio-Inspired

Radiation Protection: A Continuing

Scientific Journey

According to the Mahabharata, Karna was

born with the divine gift of Kavacha (armor) and

Kundalas (earrings). Exactly what material these

armor and earrings were made of, however,

remains a mystery, as the epic keeps that secret

concealed. What is described is that these divine

protections were so powerful that no weapon or

celestial missile could harm Karna while he

possessed them. Most readers are familiar with

the later episode in the Mahabharata war in

which Indra had to approach Karna in the guise

of a supplicant and obtain the Kavacha and

Kundalas from him. Only after Karna had parted

with them could Arjuna eventually slay him. This

story itself demonstrates how ancient the concept

of protective armor is. Armor played an

extremely important role in medieval warfare as

well. Through historical and mythological films,

we have seen many kings and warriors going into

battle clad in protective armor. Historical

accounts describe how Chhatrapati Shivaji

Maharaj wore armor and a protective helmet

(jiretop) when he went to meet Afzal Khan.

Interestingly, similar kinds of protective armor

are required even in modern medical practice.

The story that follows is, in a sense, the tale of

those contemporary suits of armor.

l Ancient warriors wore armor to stop

arrows, swords, and spears.

l Medieval knights wore steel plate armor

to resist increasingly powerful weapons.

l Modern healthcare workers wear lead or

composite aprons to reduce exposure to

invisible radiation.

In all three cases, the engineering challenge

is similar: maximize protection while

minimizing weight and preserving mobility. The

transition from chain mail to plate armor, and

today from lead aprons to lightweight bio-

inspired composites, reflects the same continuing

quest for better protective technology.

Historical Episodes 

1. The Clarence Dally Episode: The first

widely recognized fatality linked to occupational

X-ray exposure. Assistant to Thomas Alva

Edison,  Clarence Dally developed severe

radiation burns and cancer. He died in 1904. This

is often cited as the event that awakened the

scientific community to radiation hazards.

2. The Radium Dial Painters: The tragedy

of the United States Radium Corporation

workers (“Radium Girls”) demonstrated the

dangers of internal radioactive contamination

and eventually helped establish occupational

radiation safety standards.

3. Manhattan Project and Nuclear

Era: The development of nuclear technology

during the Manhattan Project accelerated

understanding of radiation dosimetry, shielding

design, and occupational exposure limits.

Radiation safety, lead aprons

and newer research ideas

Sharad Kale
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4. Space Exploration: The radiation

problem reappeared in a new setting when

humans ventured beyond Earth’s protective

atmosphere. Space agencies now investigate

lightweight shielding materials because every

kilogram launched into space is expensive.

Introduction

When Wilhelm Conrad Röntgen discovered

X-rays in the year 1895, the scientific world was

captivated by the possibility of seeing inside the

human body without surgery. Within months,

physicians and researchers across Europe and

America were experimenting with the

mysterious new rays. The excitement was so

great that safety considerations received little

attention. The consequences soon became

apparent. Early radiologists often worked with

unshielded X-ray tubes and repeatedly exposed

their hands to radiation while adjusting

equipment. Many developed severe skin burns,

chronic ulcers, cataracts, and, in some cases,

cancers. Among the best-known victims was the

American inventor and X-ray pioneer Clarence

Dally, assistant to Thomas Edison, who died in

the year 1904 from radiation-induced cancer

after years of exposure. His death profoundly

affected Edison, who reportedly abandoned

much of his X-ray research thereafter.

These painful lessons led scientists to search

for materials capable of reducing radiation

exposure. Experimental observations quickly

revealed that dense materials such as lead

attenuated X-rays far more effectively than

wood, cloth, or ordinary metals. As the emerging

science of atomic physics matured, researchers

understood why: lead combines a high atomic

number with high density, giving it an

exceptional ability to absorb and scatter X-rays

and gamma rays.

For more than a century, lead aprons became

an iconic symbol of radiation protection in

hospitals, research laboratories, and industrial

facilities. Yet the modern era has exposed an

interesting paradox. While lead remains an

excellent shield against many forms of radiation,

the aprons themselves are heavy and may

contribute to chronic neck, shoulder, and spinal

disorders among healthcare workers.

Furthermore, highly energetic photons used in

modern nuclear medicine and PET imaging can

penetrate conventional lead aprons more easily

than the lower-energy X-rays encountered by

earlier generations of radiologists.

Medical imaging has become one of the most

rapidly expanding applications of ionizing

radiation. Conventional radiography, computed

tomography (CT), fluoroscopy, mammography,

interventional radiology, nuclear medicine,

SPECT, and PET imaging now play

indispensable roles in modern healthcare.

Millions of diagnostic and therapeutic

procedures are performed annually across the

world, allowing earlier disease detection, more

precise treatment planning, and improved patient

outcomes. As the use of these technologies

continues to grow, so does the number of

healthcare professionals who routinely work in

radiation environments. This expanding reliance

on radiation-based medicine has created a

parallel need for protective systems that are not

only effective but also lightweight, comfortable,

sustainable, and practical for long-term daily use.

The challenge facing researchers today is

therefore not merely to provide shielding, but to

develop protection that can be seamlessly

integrated into increasingly demanding clinical

workflows without imposing significant physical

burdens on healthcare workers. 

The search for such next-generation

protective materials is increasingly drawing

inspiration from unexpected sources. Advances

in computational materials science, artificial

intelligence, biomimetic engineering, and
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radiation biology are encouraging researchers to

look beyond traditional heavy-metal shielding

and explore whether lessons from nature itself

can contribute to safer and more ergonomic

radiation-protection technologies.

These challenges have prompted researchers

to ask a fascinating question: can future

radiation-protection systems be designed

differently? Instead of relying exclusively on

heavy metals, might advanced composite

materials, biological molecules, artificial

intelligence, and lessons from radiation-resistant

organisms help create lighter, smarter, and more

effective protective equipment?

Radiation Protection Is an Optimization

Problem: Many readers imagine radiation

protection as simply “blocking radiation.” In

reality, modern radiation safety seeks to optimize

multiple factors simultaneously:

l Radiation attenuation

l Weight

l Flexibility

l Worker comfort

l Toxicity

l Cost

l Environmental sustainability

l Manufacturability

The search for answers is taking scientists

from hospital radiology departments to the

genomes of extraordinary microorganisms, from

the forests that produce lignin to the shells of

crustaceans that contain chitin, and even to the

radiation-rich environment of deep space. The

story of radiation shielding is therefore not

merely a story about lead; it is an evolving

scientific journey that continues to connect

physics, biology, materials science, medicine,

and engineering.

Use of  lead apron in a nuclear medicine

laboratory: A lead apron is used in a nuclear

medicine laboratory to reduce radiation exposure

to staff and visitors, but its usefulness depends

strongly on the type and energy of radiation

involved. Lead is a dense material with a high

atomic number, making it effective at absorbing

or attenuating X-rays and many gamma rays. In

nuclear medicine, workers may be exposed to

radiation emitted from radioactive materials used

for diagnosis and therapy. A lead apron can:

l Reduce exposure to scattered radiation.

l Provide protection during handling of

certain radionuclides.

l Lower the cumulative occupational

radiation dose received by staff.

l Serve as an additional safety measure

alongside time, distance, and shielding

principles.

Important limitation: Not all nuclear

medicine radiation is effectively stopped by a

lead apron

The effectiveness of a lead apron depends on

the energy of the photons.

Radionuclide  Main Radiation Lead Apron

Effectiveness

Technetium-99m  140 keV Moderate

gamma rays.                   

Iodine-131 364 keV Limited

gamma rays

Fluorine-18 511 keV Poor

annihilation

photons.

For PET radionuclides such as Fluorine-18, a

standard 0.5-mm lead apron provides only a

small reduction in dose because the gamma rays

are highly penetrating. In these situations,

increasing distance from the source is usually

more effective than wearing a lead apron.

Limitations of Lead Aprons in Protecting

Against Surface Beta Radiation Exposure: For

strong beta emitters, placing lead directly next to

the source can generate bremsstrahlung (braking

radiation), which may actually increase photon

exposure. Therefore, low-atomic-number

materials such as acrylic or plastic are often used
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first to shield beta particles. The most important

radiation protection principles in nuclear

medicine radiation workers primarily rely on:

Time – Minimize time spent near radioactive

sources.

Distance – Maximize distance from the

source.

Shielding – Use appropriate shielding (lead,

tungsten, acrylic, concrete, etc.).

Of these three, distance is often the most

effective protection method in nuclear medicine,

especially for PET facilities.In many nuclear

medicine departments, personnel handling: Tc-

99m doses may use lead syringe shields and

sometimes lead aprons. PET radiopharmaceu-

ticals such as Fluorine-18 are usually handled

with tungsten syringe shields, L-block shields,

and remote handling techniques rather than

relying on lead aprons. Lead aprons are used in

nuclear medicine laboratories to reduce external

exposure from X-rays and gamma radiation, but

they provide only limited protection against the

high-energy photons commonly encountered in

PET imaging. Consequently, modern nuclear

medicine radiation protection relies much more

on time minimization, distance, and appropriate

shielding devices than on lead aprons alone.

Problems associated with heavy lead

aprons: Prolonged use of heavy lead aprons has

been associated with increased musculoskeletal

strain, raising concerns about their impact on the

skeletal health of occupationally exposed

workers.The weight of lead aprons is a well-

recognized occupational health concern,

especially for radiology, interventional

cardiology, electrophysiology, and nuclear

medicine personnel who wear them for many

hours each day.

A typical lead apron can weigh:

l 3–7 kg for standard aprons.

l Up to 10 kg or more for higher-equivalent

lead protection or two-piece designs.

Effects on the musculoskeletal

system: Studies have shown increased rates of:

l Chronic neck pain

l Lower back pain

l Shoulder pain

l Cervical disc degeneration

l Lumbar spine disorders

l Fatigue and postural strain

The problem becomes more pronounced

when workers:

l Stand for prolonged periods.

l Frequently lean over patients.

l Rotate their trunk while wearing the

apron.

l Wear the apron for several hours daily

over many years.

Several studies of interventional radiologists

and cardiologists have reported significantly

higher rates of spinal problems compared with

the general population. Nuclear medicine is

somewhat different Interestingly, in many

modern nuclear medicine departments, staff

wear lead aprons less frequently than workers in

fluoroscopy suites. For example: PET

technologists handling Fluorine-18 often rely

more on distance, automated dispensing systems,

tungsten syringe shields, and shielded

workstations. Nuclear medicine physicians

interpreting scans generally do not wear lead

aprons routinely.

Personnel involved in hybrid imaging

systems such as SPECT/CT or PET/CT may

require protective garments when working near

CT or fluoroscopic equipment.

How the problem is addressed?

Modern departments use several strategies:

l Two-piece aprons (vest and skirt): These

distribute weight between shoulders and

hips.

l Lead-free or lightweight composite

aprons: These can reduce weight by 20–

40%.
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l Ceiling-suspended protective systems:

The shield is supported mechanically

rather than by the worker’s body.

l Mobile shield barriers: Staff stand behind

leaded screens instead of wearing heavy

protection.

l Ergonomic training and work rotation:

Reduces cumulative strain.

An interesting but disturbing paradox:

Radiation protection experts often point out that

for high-energy PET photons (511 keV), a lead

apron may provide relatively little shielding

benefit while still imposing a substantial

orthopedic burden. Consequently, some modern

radiation-safety programs emphasize distance

and engineered shielding rather than simply

adding heavier aprons. In other words, there can

be situations where a worker accepts a

significant musculoskeletal load for only a

modest reduction in radiation dose. This is why

radiation protection today is increasingly focused

on optimizing the entire work environment rather

than relying solely on personal protective

garments. So your concern is scientifically well

founded: the chronic orthopedic risk from heavy

lead aprons is a genuine occupational hazard,

and in some settings it may become as important

a workplace health issue as the radiation

exposure the apron is intended to reduce.

Naturally radio resistant bacteria : It is

known that Dinococcus radiodurans is highly

resistant to radiation. It is known to produce

certain proteins which are offering this resistant.

The question comes in the mind, can we design

something like that artificially and incorporate in

ordinary apron to make it more resistant? It must

be noted that the extraordinary radiation

resistance of the bacterium Deinococcus

radiodurans is not primarily due to a single

protein that blocks radiation, nor does the

organism possess a biological equivalent of a

lead shield. Instead, its resistance comes from a

combination of mechanisms that repair the DNA

damage after radiation exposure and protect vital

cellular components during irradiation.

Why is Deinococcus radiodurans so

radiation-resistant?

This bacterium can survive doses of ionizing

radiation thousands of times higher than those

lethal to humans. Research suggests several

contributing factors:

l Extremely efficient DNA repair systems

l Radiation breaks DNA into many

fragments.

l Deinococcus can accurately reassemble

its genome.

l Protection of proteins from oxidation

l Radiation generates reactive oxygen

species (ROS).

l The bacterium accumulates manganese-

based complexes that protect proteins

from oxidative damage.

l Multiple genome copies

l Several copies of the chromosome

provide templates for repair.

l Special protective proteins

l Proteins such as Dsup-like protective

systems in other radiation-tolerant

organisms and various Deinococcus

repair proteins contribute to survival, but

they do not “absorb” radiation the way

lead does.

Could such biology be incorporated into

an apron?: For a conventional radiation-

protection apron, the honest answer is essentially

no. The reason is fundamental physics: A lead

apron works by attenuating incoming photons

(X-rays and gamma rays) before they enter the

body. Biological molecules and proteins are

made mostly of light elements:

l Carbon

l Hydrogen

l Oxygen

l Nitrogen
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These elements are poor absorbers of high-

energy gamma rays. Even a thick layer of proteins

would provide very little shielding compared with

a thin layer of lead, tungsten, or bismuth.

However, one can think of a different approach

with respect to radioprotective materials. The idea

becomes more interesting if we change the goal

post from shielding radiation to reducing radiation

damage. Researchers are exploring:

l Antioxidant coatings

l Melanin-based materials

l Synthetic manganese complexes inspired

by Deinococcus

l DNA-protective compounds

l Self-healing polymers

For example, some fungi found near the site

of the Chernobyl disaster contain large amounts

of melanin and appear unusually tolerant of

radiation. Melanin-based materials are being

investigated as lightweight radioprotective

materials. Some more ideas in this field include

l Tardigrade and its DNA-protective

proteins.

l Deinococcus radiodurans and

manganese-based protection.

l Radiotrophic fungi from the Chernobyl

region that contain large amounts of

melanin.

These organisms do not stop radiation; they

survive it. That distinction is scientifically

important.

A Comparison with Evolution of Body

Armour

An interesting analogy:

Medieval armour ’! heavy steel.

Modern armour ’! Kevlar composites.

Early radiation shielding ’! lead.

Future radiation shielding ’! multifunctional

composites.

A futuristic possibility

One could imagine a multilayer protective

garment consisting of:

l An outer layer of tungsten, bismuth, or

another high-atomic-number material to

attenuate photons.

l An inner layer containing antioxidants or

biomimetic compounds inspired by

Deinococcus.

l Smart materials that neutralize radiation-

induced free radicals reaching the skin.

Such a garment would not stop radiation the

way lead does, but it might reduce biological

damage from any radiation that penetrates the

shield. A new concept of “radiation resilience”

versus “radiation shielding” needs to be

discussed actively. Lead belongs to the first

paradigm of shielding; Deinococcus, melanin,

antioxidants, and DNA-repair systems belong to

the second paradigm of resilience. The future

may involve combining both approaches in a

single integrated protection strategy. This

conceptual distinction provides a memorable

theme that can tie the entire article together.

The bigger challenge

For nuclear medicine, especially PET

imaging, the problem is not merely biology but

photon energy. The 511 keV photons emitted

after positron annihilation are highly penetrating.

To stop them effectively, one needs dense, high-

atomic-number materials. No known protein or

biological tissue can compete with tungsten or

lead on a per-unit-thickness basis because the

interaction probability of gamma rays depends

largely on atomic physics rather than biological

function. So, the novel idea of a radio resistant

apron of biological origin is scientifically

insightful, but the likely future is not a

“Deinococcus apron” that blocks radiation.

Rather, it would be a bio-inspired radioprotective

garment that combines conventional shielding

with materials that reduce the biological

consequences of radiation exposure. That is an

active area of research in radiation biology, space

medicine, and advanced protective materials.
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Lead was not chosen merely because it was

known to be “radiation resistant.” Its adoption

was based on well-understood physical

principles and practical considerations.  When

X-rays were discovered by Wilhelm Conrad

Röntgen in 1895, researchers quickly noticed

that some materials attenuated X-rays much

more effectively than others. Lead emerged as a

preferred shielding material because it combines

several advantages:

l High atomic number (Z = 82), which

greatly increases interaction with X-rays

and gamma rays.

l High density (11.34 g/cm³), meaning

many atoms are packed into a small

volume.

l Relatively inexpensive and widely

available.

l Malleable, allowing it to be incorporated

into flexible garments.

l Chemically stable under normal

conditions.

The choice was therefore driven by

experimental measurements and atomic physics

rather than impulse, tradition or convenience.

Could biological materials be explored

computationally?

This is a distinct possibility. In fact, this is

exactly how many modern shielding materials

are developed. Researchers routinely use Monte

Carlo radiation-transport codes such as:

l GEANT4

l MCNP

l FLUKA

These programs simulate millions or billions

of photons passing through different materials

and calculate attenuation, scattering, secondary

radiation production, and absorbed dose.

What would simulations likely show for

lignin and chitin?

Lignin and chitin are fascinating candidates

because they are abundant, lightweight, and

renewable.

Chitin is found in:

l Crab shells

l Shrimp shells

l Insect exoskeletons

Lignin is found in:

l Wood

l Plant cell walls

However, both are composed primarily of:

l Carbon

l Hydrogen

l Oxygen

l Nitrogen

These elements have relatively low atomic

numbers. For X-rays and gamma rays,

attenuation roughly increases with atomic

number and density. Therefore, simulations

would almost certainly show that pure lignin or

pure chitin performs much worse than lead or

tungsten for direct photon shielding. But the

story does not end there. Computer simulations

might reveal other useful properties:

1. Composite materials: A chitin or lignin

matrix could carry nanoparticles of:

l Bismuth

l Tungsten

l Barium sulfate

Such composites might:

l Weigh less than lead aprons

l Be more flexible

l Be less toxic

l Maintain reasonable shielding performance

Many research groups are already exploring

similar concepts.

2. Neutron shielding: For neutron radiation,

hydrogen-rich materials often outperform lead.

Because chitin and lignin contain significant

hydrogen, simulations might show advantages

in:

l Nuclear reactors

l Space missions
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l Particle accelerator environments

3. Biological protection: A material may not

stop radiation efficiently but could:

l Scavenge free radicals

l Reduce oxidative damage

l Improve comfort and wearability

These are different but important forms of

protection.

An especially interesting space-medicine

angle: One of the most promising biological

shielding candidates is not lignin or chitin but

melanin, the pigment found in many organisms.

Studies have investigated melanin-rich fungi

discovered in the vicinity of the Chernobyl

disaster. Researchers have even considered

melanin-containing materials for spacecraft

shielding because every kilogram launched into

space is expensive.

Could AI help?

This is where the novel idea becomes

particularly modern.

An AI-guided workflow could:

1. Generate millions of candidate composite

materials.

2. Simulate radiation transport through them.

3. Optimize simultaneously for:

l Weight

l Flexibility

l Cost

l Toxicity

l Shielding effectiveness

l Identify promising bio-inspired materials

for laboratory testing.

This approach is already transforming battery

design, drug discovery, and materials science.

The deeper question: The question

challenges a long-standing assumption: must

radiation protection rely solely on dense metals?

For pure attenuation of high-energy gamma rays,

physics strongly favors high-density, high-

atomic-number elements. However, if the

objective expands to include:

l comfort,

l sustainability,

l reduced orthopedic injury,

l biological protection,

l and manufacturability,

then bio-inspired composites become very

attractive. So while a simulation is unlikely to

discover that pure lignin or pure chitin

outperforms lead, it could very well identify

novel hybrid materials that offer a much better

overall balance between protection, weight,

ergonomics, and environmental impact than

traditional lead aprons. That is a scientifically

worthwhile research direction.

Conclusion

The history of radiation protection illustrates

how scientific progress often begins with a

simple solution and gradually evolves into a

more sophisticated understanding of the

problem. Lead became the standard shielding

material not through tradition or accident, but

because the laws of atomic physics strongly

favor dense, high-atomic-number elements for

attenuating X-rays and gamma rays. Yet the

demands of modern medicine are changing.

Nuclear medicine, PET imaging, interventional

radiology, and long-duration space missions

increasingly require protective systems that are

not only effective but also lightweight,

ergonomic, environmentally responsible, and

biologically compatible. The growing

recognition of musculoskeletal injuries caused

by heavy protective garments has further

highlighted the need for innovation.

Nature may not provide a direct substitute

for lead. Radiation-resistant organisms such as

Deinococcus radiodurans, melanin-rich fungi,

and tardigrades do not shield themselves by

absorbing radiation; instead, they survive by

preventing or repairing the damage it causes.

Nevertheless, these organisms offer valuable
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biological insights that may inspire future

generations of radioprotective materials.

The most promising path forward is therefore

unlikely to be a purely metallic shield or a purely

biological one. Rather, it will probably involve

intelligent combinations of physics, biology,

materials science, and artificial intelligence.

Computer simulations can already evaluate

millions of candidate materials, while machine-

learning algorithms can identify novel

composites that balance shielding performance,

weight, flexibility, durability, and cost. A century

ago, the challenge was simply to discover a

material capable of reducing radiation exposure.

Today, the challenge is far more ambitious: to

design protective systems that not only block

radiation efficiently but also protect the health,

comfort, and long-term well-being of the people

who use them. The lead apron, once a symbol of

technological progress, may eventually become

the starting point for a new generation of bio-

inspired radiation protection technologies.

In a broader philosophical sense, the search for

better radiation protection echoes one of

humanity’s oldest aspirations: the desire for a

“perfect shield.” In the Mahabharata, Karna’s

legendary Kavacha and Kundalas were portrayed

as divine protections that rendered him nearly

invulnerable to harm. Although modern science

does not seek mythical armor, it pursues a

remarkably similar goal—to create protective

systems that can safeguard the human body against

invisible and potentially damaging forces. Lead

aprons represented the first practical “kavacha” of

the atomic age, relying on the principles of physics

to intercept radiation before it could reach living

tissues. The emerging generation of bio-inspired

materials, intelligent composites, and AI-designed

shielding technologies may be viewed as the next

chapter in this continuing quest. Just as Karna’s

armor symbolized the highest level of protection

imagined in ancient literature, future

radioprotective systems may combine the wisdom

of nature with the precision of modern science to

provide protection that is lighter, smarter, more

adaptable, and more effective than ever before.

The journey from lead shields to biologically

inspired radiation protection thus reflects not only

a technological evolution but also a timeless

human ambition—the pursuit of an ever-better

kavacha against the unseen dangers of our world

and beyond.

- Sharad Kale

sharadkale@gmail.com
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Introduction:

A radioisotope is an unstable form of a

chemical element, because its nucleus has an

unbalanced number of protons and neutrons or

excess energy it wants to get rid of, it undergoes

radioactive decay, spontaneously emitting

radiation as it transforms into a more stable

element. Radioisotopes can be categorized by

their origin i) Natural: Found in nature (e.g.,

carbon-14, uranium-235) and ii) Artificial: Man-

made radioisotopes (e.g., technetium-99m)

created in nuclear reactors or atom smashing

apparatus.

One of the most important properties of

radioactive isotopes is its half-life. It can be from

micro seconds to several billions of years. All of

us are aware that our universe is formed/created

approximately 13.8 billion years ago through an

event known as the Big Bang. It did not explode

into anything; rather, it was a rapid and

monumental expansion of space itself from an

infinitely dense and hot point called a singularity.

Just a fraction of a second to 20 minutes after the

Big Bang, quarks (elementary particle) fused to

create protons. A single proton is technically the

nucleus of a hydrogen atom.

For a long time, the universe was too hot for

complete atoms to exist. The intense heat kept

electrons stripped away from protons in an

opaque plasma. Around 380,000 years later, the

universe expanded and cooled below 3,000-

degree Kelvin. This allowed protons to finally

capture electrons, forming the first stable, neutral

hydrogen atoms during an era called

Recombination

These elements require extreme cosmic

events like supernovae (exploding stars) or

kilonovae (colliding neutron stars) to form via

rapid neutron capture. The very first generation

of stars (Population III stars) formed around 100

to 300 million years after the Big Bang. Because

these massive stars had short lifespans, they

exploded only a few million years later.

Therefore, the heaviest natural elements were

born roughly 101 million to 305 million years

after the Big Bang.

Human intelligence and creativity has no

boundaries, nuclear scientist successfully created

thousands of exotic nuclei. The heaviest element

on the periodic table is  Oganesson (118) that

was produced artificially in 2002. The Facility

for Rare Isotope Beams (FRIB)* at Michigan

State University represents a major leap in rare-

isotope science. By accelerating heavy ions to

nearly half the speed of light and fragmenting

them in target materials, FRIB can create

hundreds of previously unknown nuclei, enabling

researchers to explore regions of the nuclear

chart that were inaccessible only a decade ago.

Why there is craze in the scientific world to

discover newer rare isotopes or exotic nuclei?

Physicists often imagine all possible nuclei

arranged on a chart according to their numbers

of protons and neutrons, just like a periodic

Researching infinitesimally small
(Nuclei) to decode the infinitely
large (Supernova)

Sanjay Jahagirdar
SEAC Member, DoEF&CC, Govt. of Goa
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table. Only about 250 isotopes are stable, but

theory predicts that thousands more may exist.

Where does the landscape end?

Why invest millions of dollars and decades

of research to create something that vanishes in

seconds?

We will try to explore answers in this article.

To a non-physicist, a half-life of second

sounds like a failure. To a nuclear physicist, it is

a window into the extreme limits of nature.

Scientists are obsessed with these fleeting exotic

nuclei for three profound reasons:

1. Stress-Testing the Shell Model (And

Finding “Island of Inversion”)

Our traditional understanding of nuclear

stability relies on magic numbers of protons and

neutrons (2, 8, 20, 28, 50, 82, 126), which create

stable, tightly bound “closed shells” inside the

nucleus. The nuclear shell model is conceptually

analogous to the electronic shell model of atoms.

Just as certain electron configurations confer

exceptional atomic stability, specific numbers of

protons or neutrons produce closed nuclear shells

associated with enhanced nuclear stability. They

do this by achieving a closed-shell structure,

often defined by the Octet Rule (8 valance

electrons)

These rules were discovered by studying

stable isotopes, that led to the nuclear stability

graph (or band of stability). This graph plots the

number of neutrons (N) against the number of

protons (Z) for all known stable and unstable

nuclides. It visually identifies the exact ratios

required for a nucleus to resist radioactive decay.

Majority of nucleus of elements do not lie on the

straight line but on a curving belt. The

‘disciplined’ ones are lighter nuclei with proton

number Z=20 are perfectly fall on the straight

line. What should be the ratio of number of

neutrons to number of protons for elements with

Z i 20

Children you will notice ‘trend breaking’ for

Courtesy:
https://uen.pressbooks.pub/
introductorychemistry/chapter/
nuclear-structure-and-stability/
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heavier elements with Z > 20. Is it happening

with excess protons or neutrons?  The curved

band lies above the straight line, it means there

is neutron excess. Why more neutrons need to be

added for rise in the atomic number (Z)? As

number of protons increases, due to the

electrostatic repulsion nuclei will remain

unstable. To maintain stability, more neutrons are

needed to provide the strong nuclear force to

counter proton-proton repulsion. That’s why

nuclear force is different kind of force, other than

Newton’s force or Coulomb’s force.  Therefore,

the band curves upward, meaning heavier

elements require a higher neutron-to-proton ratio

(reaching about 1.5 for the heaviest stable

elements).

  No stable isotopes exist beyond Bismuth

Z=83, known as the “Island” Limit. No truly

stable nuclides are known beyond bismuth.

Although bismuth-209 was once considered

stable, it is now known to decay through alpha

emission with an extraordinarily long half-life of

approximately 1019 years or 19 quintillion years.

Because this is over a billion times longer than

the age of the universe, the decay rate is virtually

zero. For all practical and safety purposes, it is

considered non-radioactive and completely safe.

Anything heavier is radioactive and

undergoes decay, such as alpha emission, to shed

mass and excess energy to acquire stability. Any

system for the most stable equilibrium, must

possess the lowest possible potential energy.

Is that all what we read from the above graph

or there is much more information yet to be

revealed?  The location of an isotope relative to

the band of stability determines its type of

radioactive decay! Children you know that there

are three types of decay - a, b, and g that are

coming out of unstable nucleus.

Above the Band (Too many neutrons) :

These isotopes undergo b– (beta-minus) decay. A

neutron is converted into a proton, mass number

remains unchanged but atomic number of

daughter nuclei increase by one, moving the

isotope diagonally down into the stable band.

 XZ __________ XZ+1

Below the Band (Too many protons):

These isotopes undergo  b+ (positron) emission.

A proton is converted into a neutron, thereby

decrease in the atomic number of daughter

nuclei, moving the isotope diagonally up into the

stable band.

XZ  __________  XZ-1

Beyond the Band (Too heavy/Too much

energy): Heavy, large nuclei (like uranium)

generally undergo alpha decay (emitting 2

protons and 2 neutrons) or spontaneous fission to

reduce their overall size

When we push a nucleus to the absolute

limit, near the neutron drip line, (a boundary of

the shaded curved band on the left on a typical N

vs. Z plot) , the binding energy of the last neutron

drops to zero, and the nucleus cannot hold itself

together. The traditional magic numbers can

completely break down, and new ones emerge.

This is known as the “Island of Inversion.” If

we only study stable isotopes, we are like

someone trying to understand gravity by only

looking at objects sitting flat on a table. We need

to see the nucleus at its breaking point to know

if our structural models actually hold true.

2. Island of stability: On a graph plotting

neutrons (N) on the y-axis against protons (Z) on

the x-axis, this theorized region is demarcated

by:

  Protons (Z) projected at magic number 114

(Flerovium) or at 120  (Unbinilium) has

Neutrons (N) number Projected primarily at the

magic number 184. This is highly stable element

sits far to the upper right of the curved band

literally surrounded by a unstable radioactive

isotope and short-lived transuranic elements.

According to the nuclear shell model,

protons and neutrons fill discrete energy levels
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in the nucleus. When a nucleus has “doubly

magic” configurations (fully filled shells for both

protons and neutrons), the binding energy

increases, creating a region of structural

longevity (an “island”) amidst the radioactive

instability. Lots of research is presently going on

to discover newer island of stability.

3. Mapping the “Drip Lines” and Nuclear

Halos : The drip lines define the literal boundary

of nuclear existence. In isotopes like Lithium-11,

the core nucleus is surrounded by two loosely

bound neutrons that drift so far away they form

a “cloud.” This makes a tiny lithium nucleus

structurally as large as a massive Lead-208

(208Pb) nucleus. Understanding how two

neutrons can dance around a core without flying

off is a massive puzzle in quantum mechanics.

Near the neutron drip line, we observe these

bizarre phenomena that challenge basic

definitions of matter, defined as neutron halos.

4. Decoding the Cosmic Alchemy (The r-

Process) : To truly understand the r-process, we

have to look at it as a cosmic game of musical

chairs played at near-light speed inside the most

violent explosions in the universe. The “r” stands

for Rapid. It is called the Rapid Neutron-Capture

Process, and it is defined this way because it

describes a frantic, high-stakes race between two

fundamental nuclear forces: capturing a neutron

versus beta-decaying.

Here is the breakdown of why it is defined

this way. To understand the rapid process, it

helps to contrast it with its calmer sibling, the s-

process (Slow neutron capture), which happens

inside ordinary, aging giant stars. (Hold, we were

dealing with nuclei, a dense matter is confined

within femto dimensions, how we went into

cosmic scale!!? Nuclear Physics to

Astrophysics!!)

In the s-process, a nucleus captures a

neutron, looks at its new configuration, and if it

is unstable, it has plenty of time to radioactive-

decay (beta-decay) into a stable element before

the next wandering neutron comes along. This

can take years or decades. It is a slow, orderly

climb up the periodic table.

The r-process is the exact opposite. It occurs

only in extreme cosmic catastrophes–such as

neutron star mergers or supernovae–where the

density of free neutrons is unimaginably high.

We are talking about 1020 to 1026 neutrons

passing through a single square centimetre every

single second. (The dense matter that exists in

supernovae, also found in all of us. (Ah_² ~«÷mpñ_&
individual soul and the ultimate universal

consciousness are one and the same.)

Under this staggering bombardment, a

nucleus doesn’t have time to think. The rate of

neutron capture by the parent nuclei itself is

much faster than the rate of beta decay.

This is how the r-Process Works (Step-by-

Step):

Imagine an ordinary iron nucleus Fe56 sitting

in the middle of a neutron star collision.

Suddenly, it is hit by a torrential hurricane of

free neutrons.

1. The Avalanche of Neutrons: The iron

nucleus is forced to swallow neutron after

neutron in rapid succession. It doesn’t

matter that the resulting isotopes are

highly unstable; the neutrons are forcing

their way in faster than the nucleus can

spit them out or decay.

2. Hitting the Wall (The Drip Line): The

nucleus keeps ballooning with neutrons

until it physically cannot hold any more.

It has been pushed all the way out to the

Neutron Drip Line. Here, it hits a

temporary traffic jam (a “waiting point”).

It can no longer capture neutrons because

any extra neutron simply drips away.

3. The Forced Metamorphosis: Stuck at

the drip line, the heavily bloated, highly

exotic nucleus is forced to wait until a
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neutron inside it undergoes beta-minus

decay. A neutron turns into a proton,

emitting an electron.

4. Climbing the Ladder: Because it now

has an extra proton, it has officially

transformed into a brand-new, heavier

element on the periodic table! Because it

moved a step up, it can now tolerate

holding a few more neutrons, and the

rapid capture process starts all over again.

This frantic cycle of capture-capture-

capture-decay-capture repeats in a matter of a

few seconds, forging super-heavy, highly

unstable “exotic” nuclei that have never been

seen naturally on Earth. Observations of the

neutron-star merger event GW170817 provided

compelling evidence that such mergers are major

sites of r-process nucleosynthesis, producing

large quantities of gold, platinum, and other

heavy elements.

5. The Aftermath: The Birth of Gold :

The intense neutron hurricane only lasts for a

few seconds. Once the cosmic explosion

subsides and the neutron flux vanishes, the grand

game of musical chairs ends.

The heavily bloated, short-lived rare isotopes

that were created near the drip line are left

stranded. They are wildly unstable. To find

stability, they undergo a rapid cascade of

successive beta-decays—converting their excess

neutrons into protons one by one.

As they slide back down into the Valley of

Stability, they transform into the stable, heavy

elements we know today: Gold, Platinum,

Uranium, and Thorium. Nearly half of the

elements heavier than iron were forged via this r-

process. But because the entire process takes

place in the wild, uncharted territory near the

neutron drip line, we cannot fully calculate or

model how gold was made unless we know the

properties of those brief, second-long

intermediate isotopes.

This brings us right back to our moot

narrative – why there is “craze” of modern

laboratory physics to discover exotic nuclei that

survives seconds.

When facilities like FRIB artificially produce

a rare isotope with a half-life of one

microsecond, they are literally recreating a

single, transient step of a neutron star explosion

that happened billions of years ago. They are

capturing the ghost of cosmic alchemy in a lab.

This is perhaps the most compelling “space-

earth” connection in physics. Nearly half of the

elements heavier than iron (like gold, platinum,

and uranium) were forged in the cataclysmic

collisions of neutron stars or in supernovae.

 We cannot look inside a merging neutron

star with a microscope. The only way to

understand how gold was created in the cosmos

is to recreate those exact, microsecond-long

intermediate rare isotopes right here in terrestrial

laboratories.

One aspect of exotic nuclei addressed by the

research program at FRIB* is study of nuclei

throughout the nuclear landscape to the limits of

stability.

* The Facility for Rare Isotope Beams

(FRIB) at Michigan State University

(MSU) is a world-class research and

training center, hosting the most powerful

rare-isotope accelerator.

** Visit this website

(https://www.pas.rochester.edu/~cline/

Research/sciencehome.htm)

to see colourful nuclear stability graph

and very apt description as if it is a picture

of beautiful landscape.

- Sanjay Jahagirdar

sanjayjahagirdar2012@gmail.com
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Amnë`m amoOÀ`m Am`wî`mV {OH$So> nmhmdo {VH$So>
YmVy§À`m H$mhr dñVy {XgVmV. ñd`§nmH$KamV {Za{Zamù`m
AmH$mam§Mr ^m§S>r Am{U S>~o AgVmV, Va XodKamV
XodVm§À`m gw§Xa _yVu, g_`m d {Zam§OZo AgVmV, BVa
Imoë`m§_Ü`o n§Io, Hy$ba, EAa H§${S>eZa `mgmaIr `§Ìo
AgVmV, q^Vt_Yë`m pIS>Š`m§À`m Mm¡H$Q>r Am{U JO
AgVmV, Va ~mWê$__Ü`o Zi, VmoQ>çm, em°da dJ¡ao
AgVmV. pIS>H$sVyZ ~mhoa S>moH$mdyZ nm{hbo Va añË`mdê$Z
OmUmè`m ~g, Q´>H$, ñHy$Q>a dJ¡ao dmhZo {XgVmV.
Amnë`mbm Vmam§_YyZ drO, XÿaÜdZr Am{U Am§VaOmbmMo
g§Xoe {_iVmV, Zim§_YyZ ñdÀN> nmUr KamV `oVo Am{U
gm§S>nmUr ~mhoa dmhÿZ OmVo. `m gd© CXmhaUm§_Yrb àË`oH$
dñVy {Zamù`m AmH$mamMr AgVo Am{U Ë`mVbr Hw$R>brhr
dñVy WoQ> {ZgJm©VyZ {_iV Zmhr. _mUgm§ZrM ImUt_Ü`o
{_iUmè`m XJS>_mVrnmgyZ AmYr {Za{Zamio YmVy V`ma
H$ê$Z Ë`m YmVy§nmgyZ `m gJù`m dñVy V`ma Ho$boë`m
AgVmV. Zdm ImÚnXmW© ImVmZm Vmo H$emnmgyZ Am{U
H$gm ~Zdbm Agob hm {dMma _ZmV `oVmo Ë`mMà_mUo
Hw$R>brhr Zdr dñVy nm{hbr H$s H$er V`ma Ho$br Jobr
Agob `mMo Hw$Vyhb dmQ>Vo.

`m dñVy V`ma H$aÊ`mgmR>r YmVy§À`m Vá qH$dm W§S>
AdñWoV Ë`m§Zm {Za{Zamù`m à{H«$`m§Zr Amnë`mbm hdo Vgo
AmH$ma {Xbo OmVmV. `m gJù`m à{H«$`m åhUOoM
"YmVwê$nU.' Hw$eb H$mamJra WmoS>çm g§»`oZo hì`m
Agboë`m bhmZ dñVy {d{eï> gmYZo d hË`mam§À`m
gmhmæ`mZo hmVmZoM V`ma H$aVmV. IoS>çmnmS>çmV H$m_
H$aUmao OJ^amVbo bmohma, Vm§~Q> Am{U gmoZma `m§À`mgmaIo
H$mamJra hOmamo dfmªnmgyZ {Za{Zamù`m YmVy§À`m dñVy
AemM àH$mao V`ma H$aV Ambo hmoVo Am{U AOyZ H$aVmV.
na§Vw `§Ì`wJ Amë`mZ§Va Ë`m H$m_m§gmR>r AZoH$ àH$maMr
`§Ìohr V`ma H$aÊ`mV Ambr. Ë`m§À`m_wio `m H$m_m§Mm doJ
Am{U AmdmH$m dmT>V Jobm. _moR>çm dñVy§Mr Am{U _moR>çm

g§»`oZo dñVy§Mr {Z{_©Vr H$aÊ`mgmR>r `m§{ÌH$ qH$dm {dÚwV
eŠVrda MmbUmar {d{eï> àH$maMr `§ÌoM dmnabr OmVmV.

I{ZOm§nmgyZ YmVy V`ma hmoV AgVmZm Vmo Vá Am{U
{dViboë`m ñdê$nmV AgVmo. AmYr Ë`mbm gmÀ`m§_Ü`o
AmoVyZ Ë`mMo R>amdrH$ AmH$mam§Mo R>moH$io V`ma H$aVmV
Am{U Z§Va Ë`m§Zm nwÝhm VmndyZ qH$dm W§S> AgVmZmM Ë`mda
{Za{Zamù`m à{H«$`m H$ê$Z Amnë`mbm hdo Vgo ê$n {Xbo
OmVo. Ë`mgmR>r Hw$R>o Ë`mda àM§S> Xm~ {Xbm OmVmo qH$dm
Hw$R>o Ë`mbm VmUbo, H$mnbo, {H$gbo, Kmgbo, {MaS>bo qH$dm
VmoS>bo OmVo, VgoM H$mhr ~m~VrV Ë`m§Mo VwH$So> OmoS>bohr
OmVmV. dñVy ~ZdÊ`mÀ`m {Za{Zamù`m H$m`©nÕVtMr qH$dm
àH$mam§Mr nwT>rb nmM _w»` àH$mam§_Ü`o {d^mJUr Ho$br
OmVo. 1) `m§{ÌH$ àH$ma : `mV KS>mB©, Vma H$mT>Uo, IoMUo,
~{h…gmaU d YmVwnÌmê$nU nÕVtMm g_mdoe hmoVmo.
2) AmoVH$m_ àH$ma, 3) YmVwMyU© àH$ma, 4) `§ÌU àH$ma,
5) OmoS>H$m_ àH$ma. `mVrb n{hë`m _w»` Aem `m§{ÌH$
àH$mam§Mr _m{hVr `m boImV {Xbr Amho.

nmobmX qH$dm A°ë`w{_{Z`_ `m§À`mgma»`m AZoH$
Jmoï>tgmR>r dmnaë`m OmV Agboë`m YmVy§Mo CËnmXZ
H$aUmè`m H$maImÝ`m§_Ü`oM Agboë`m {d{eï> `§Ìm§_YyZ
Ë`mMo nÌo (erQ, ßboQ), gù`m, Z{bH$m (nmBn, Q>çy~),
Am`~r_, A±Jb, Q>r, M°Zob `m§MogmaIo H$mQ>N>oXmH$ma
(goŠeZ) _moR>çm à_mUmda V`ma Ho$bo OmVmV. `m
H$maImÝ`m§_Ü`o AmoVbobm nmobmXr qnS> (R>moH$im) EH$m
Cä`m ^Å>r_Ü`o VmndyZ ~mhoa H$mT>ë`mda Ë`mbm AOò
bmQ>U`§Ìm§_YyZ (amoqbJ{_b_YyZ) {\$adbm OmVmo. Oer
bmQ>Ê`mZo nmoir bmQ>br OmVo, Ë`mMà_mUo amobaZo Xm~
XoD$Z Am{U aoQy>Z YmVy§À`m _moR>çm R>moH$ù`mnmgyZ OmS>
Am{U nmVi nÌo V`ma hmoVmV. amoba_Yrb A§Va hiyhiy
H$_r H$ê$Z Ë`m nÍ`mMr OmS>r H$_r Ho$br OmVo Am{U
bm§~r dmT>dbr OmVo. am°S> Am{U goŠeZgmR>r {deof
àH$maÀ`m amobaMm g§M dmnaVmV. Aem àH$mao Ë`m

YmVwê$nU - ^mJ 1

AmZ§X Kmao
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YmVy§nmgyZ ßboQ, erQ, am°S> Am{U goŠeZ V`ma Ho$bo
OmVmV. OmS> nÍ`m§Zm nwÝhm nwÝhm bmQy>Z nmVi nÌo V`ma
Ho$ë`mda ho nÌo `§Ìm§_Ü`oM Jw§S>miyZ Ë`m§Mo amob V`ma Ho$bo
OmVmV. amoqbJÀ`m {H«$`m§_Ü`o {Z_m©U hmoUmao A§VJ©V VmU
KmbdÊ`mgmR>r `m gJù`m CËnmXZm§Mo CîUVmg§ñH$aU Ho$bo
OmVo.

Z{bH$m (nmBn) : XmoZ nÕVtZr nmBn V`ma Ho$bo OmVmV
Ë`mdê$Z Ë`m§Mo XmoZ àH$ma AmhoV. 1. AOmoS> (gr_bog)
Am{U 2. doëSo>S>. gr_bog ñQ>rb nmBn V`ma H$aÊ`mgmR>r
nmobmXmMm EH$ ^ard Jmob VwH$S>m KoD$Z Ë`mbm ^Å>rV
Vmndbo OmVo. Ë`mZ§Va EH$ AUHw$MrXma n§M `m Ja_ Am{U
_D$ Pmboë`m ^ard ñQ>rbÀ`m _Ü`^mJmVyZ doJmZo Amanma
Kwgdbm OmVmo, Á`m_wio Ë`mV EH$ nmoH$ir V`ma hmoVo. hr
nmoH$i Zir Z§Va doJdoJù`m amoba_YyZ {\$adyZ {VÀ`mVyZ
hdm {VVH$m ì`mg Am{U OmS>r Agbobm nmBn V`ma Ho$bm
OmVmo. ZirMm ì`mg dmT>dÊ`mgmR>r Am{U OmS>r H$_r
H$aÊ`mgmR>r {Vbm nwÝhm nwÝhm amoba_YyZ {\$adbo OmVo.

doëSo>S> ñQ>rb nmBn nmobmXmÀ`m OmS> nÍ`m§nmgyZ V`ma
Ho$bo OmVmV. Ë`mV ̀ m nÍ`m§À`m bm§~ nÅ>çm H$mnë`m OmVmV.
`m nÅ>>çm§Zm doJdoJù`m amoba_YyZ nmg Ho$bo OmVo, Á`m_wio
`m gnmQ> nÅ>çm JmobmH$ma ZirMm AmH$ma KoVmV.
dmH$dboë`m nÅ>rMo XmoÝhr H$mR> EH$_oH$m§À`m Odi `oVmV,
Voìhm dopëS§>J nÕVtZr Vo H$mR> AVr-Cƒ Vmn_mZmbm
{dVidyZ EH$Ì OmoS>bo OmVmV. dopëS§>J_wio nmB©nÀ`m
~mhoarb Am{U AmVrb ^mJmda Ambobm OmñVrMm YmVy
IadSy>Z H$mTy>Z nmBn JwiJwirV Ho$bm OmVmo. dopëS§>J qH$dm
amoqbJ_wio ñQ>rb_Ü`o {Z_m©U Pmbobm A§VJ©V VmU H$_r
H$aÊ`mgmR>r nmBnm§Zm nwÝhm {d{eï> Vmn_mZmbm VmndyZ

hiyhiy W§S> Ho$bo OmVo. `m_wio nmBnbm _O~wVr Am{U
bdMrH$Vm {_iVo. nmBn nyU©nUo gai Am{U AMyH$
JmobmH$ma H$aÊ`mgmR>r gm`qPJ _{eZ_YyZ H$mT>bo OmVmV.

nmobmXr nÍ`m§nmgyZ JmobmH$ma nmÌo (ìhogb, eob)
V`ma H$aÊ`mgmR>r Ë`m§Zm VrZ amoba_YyZ T>H$bbo OmVo.
`mVbo ImbMo XmoZ amoba EH$m OmJr {\$aV AgVmV. {Vgam
amoba Ë`m nÍ`mbm dê$Z Xm~ XoVmo. ßboQ> `m amobaÀ`m _YyZ
nwT>o-_mJo gaH$Vo Am{U hiyhiy {Vbm JmobmH$ma `oVmo.
ßboQ>bm amob H$ê$Z {VMm Jmob AmH$ma Pmë`mda, {Vbm
amoqbJ _erZ_YyZ ~mhoa H$mTy>Z _J {VMm gm§Ym doëS>
H$ê$Z OmoS>bm OmVmo. AmH¥$Vr 1 _Ü`o XmoZ amoqbJ `§Ìo
XmIdbr AmhoV.

YmVwê$nUmMo `m§{ÌH$ (_oH°${ZH$b) àH$ma :
KS>mB© (\$mo{OªJ) : hr YmVyMm VwH$S>m hmVmoS>çmZo R>moHy$Z

qH$dm Ë`mda `§ÌmZo Xm~ XoD$Z Ë`mbm nm{hOo Vgm AmH$ma
XoÊ`mMr {H«$`m Amho. YmVyMm VwH$S>m W§S> Agbm Var Vmo
KS>dVm `oVmo, na§Vw Ë`mgmR>r \$ma OmñV eŠVrMm ì``
hmoVmo. Vmo VmndyZ Mm§Jbm bmb Ho$bm åhUOo Vmo _D$ hmoVmo
d Ë`mMr KS>mB© H$_r l_mZo H$aVm `oVo. YmVy VmndyZ _D$
Pmë`mda bmohma Ë`mbm EoaUrda R>odyZ d KUmZo R>moHy$Z
Ë`mbm hdm Vgm AmH$ma XoVmV. Ë`m_wio Ë`m YmVyÀ`m
V§Vy§Mr _yiMr A§VJ©V aMZm ~XbyZ Vr dñVyÀ`m qH$dm
^mJmÀ`m AmH$mamZwê$n hmoVo d åhUyZ {VMr VmH$X _yi
YmVynojm dmT>Vo. YmVyÀ`m VwH$S>çmbm {dñVmaUo, bm§~r
dmT>dUo, \w$JdUo, _Ybm ^mJ ~marH$ H$aUo, dmH$dUo d
^moH$ nmS>Uo `mgma»`m AZoH$ {H«$`m KS>mB©_Ü`o Ho$ë`m
OmVmV.

ßboQ> ~|qS>J Am{U amoqbJ _erZ nmBn amoqbJ _erZ
AmH¥$Vr 1
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H$maImÝ`m§_Ü`o AdOS> dñVy§Zm R>moH$Ê`mgmR>r eŠVrda
MmbUmè`m KU`§ÌmMr (nm°da h°_aMr) _XV KoVmV. `m
`§ÌmVbm OS> KU `§ÌmZo da CMbbm OmVmo Am{U Vmo doJmZo
Imbr nS>VmZm EoaUrda R>odboë`m dñVyda AmKmV H$aVmo.
H$mhr `§Ìm§_Ü`o dm\o$Mm qH$dm g§nr{S>V hdoMm (H$m±àoñS>
EAaMm) Cn`moJ H$ê$Z KU daImbr H$aVmV qH$dm Ë`mda
Xm~ XoD$Z n[aUm_ dmT>dVmV. _moR>çm g§»`oZo dñVy qH$dm
^mJ {Z_m©U H$am`Mo Agë`mg AmKmV KS>mB© nÕV
(KU`§Ì) qH$dm Xm~ KS>mB© `§Ìo dmnaVmV. Xm~ KS>mB©
`§ÌmV XmoZ _wÐm§_Ü`o (S>mBO_Ü`o) R>odboë`m VwH$S>çmda
`m§{ÌH$ nÕVrZo qH$dm hm`S´>m°{bH$ {gqbS>aZo Xm~ {Xbm
OmVmo. `m `§Ìm§_Ü`o EH$m nmR>monmR> EH$ Ago AZoH$ ^mJ
R>moHy$Z qH$dm Xm~yZ Ë`m§Zm doJim AmH$ma {Xbm OmVmo Am{U
Ë`m AmH$mamMo V§VmoV§V EH$gmaIo AZoH$ ^mJ V`ma hmoV
OmVmV. AmH¥$Vr 2 _Ü`o EH$ C^o Am{U EH$ AmS>do
AmKmV `§Ì XmIdbo Amho, VgoM giB©À`m VwH$S>çmbm
R>moHy$Z H$go \w$Jdbo OmVo `mMr CXmhaUo XmIdbr AmhoV.

~moëQ> Am{U ñH«y$ V`ma H$aÊ`mgmR>r AmYr giB©Mm
`mo½` Ë`m bm§~rMm VwH$S>m H$mnbm OmVmo. Ë`m VwH$S>çmbm
KUmZo R>moHy$Z EH$m Q>moH$mbm \w$Jdbo OmVo, Xþgè`m S>m`
Am{U n§MÀ`m gmhmæ`mZo Ë`mbm ~moëQ> qH$dm ñH«y$À`m
S>moŠ`mMm (CXm. fQ>H$moZr qH$dm Jmob) A§{V_ AmH$ma {Xbm
OmVmo. ~moëQ> qH$dm ñH«y$da AmQ>o (Threads) nmS>Ê`mgmR>r
Ë`m§Zm XmoZ AË`§V _O~yV Am{U {\$aË`m "W«oqS>J
S>mB©O'_YyZ àM§S> Xm~mImbr {\$adbo OmVo. `m_wio YmVy
H$mnbm OmV Zmhr, Va Xm~m_wio Ë`mda AmQ>o V`ma hmoVmV.
`m_wio AmQ>çm§Mr _O~wVr Iyn OmñV AgVo.

`m§{ÌH$ KS>mB©V AJXr bhmZ pIù`mnmgyZ
AmJ~moQ>rÀ`m B§{OZmÀ`m ^wOmX§S>mn`ªV (emâQ>n`ªV) åhUOo

nmM-Xhm J«°_m§nmgyZ H$mhr Q>Z dOZmÀ`m dñVyMrhr KS>dU
H$aVm ̀ oVo. CÚmoJY§ÚmVrb gmÜ`m dñVy ~ZdÊ`mMo H$ƒo Ðì`
åhUyZ (Za_) nmobmXmMm Cn`moJ H$aVmV. {d_mZmVrb
B§{OZmMo ^mJ KS>dÊ`mgmR>r {_l A°ë`w{_{Z`_, am°Ho$Q>mÀ`m
{ZîH$mgZ (Á`mVyZ A{Ve` CîU dm`y ~mhoa nS>VmV Aem)
Vm|S>mgmR>r {_l Q>§JñQ>Z d AdH$me`mZmVrb CîUVmamoYH$
nS>ÚmgmR>r ~o[a{b`_ Aem {Za{Zamù`m àH$maMo YmVy
ì`dhmamV dmnaco OmVmV d `m gdmªMr KS>mB© Ho$br OmVo.

Vma H$mT>Uo AWdm Vma IoMUo (dm`a S´>m°B§J)
V§Vwj_ YmVy§À`m Vmam V`ma H$aÊ`mgmR>r YmVy§À`m

gù`m§Zm W§S> AdñWoV hì`m Ë`m _wÐoVyZ IoMUmè`m d
eŠVrda MmbUmè`m Vma IoMU `§ÌmMm Cn`moJ H$aVmV.
bmoI§S>, nmobmX, Vm§~o, {nVi d A°ë`w{_{Z`_ `m§À`m Vmam
_moR>çm à_mUmda V`ma Ho$ë`m OmVmV. gmoZma
gmoÝ`mMm§XrÀ`m Vmam hmVmZo {N>ÐnÅ>rVyZ AmoTy>Z V`ma H$aVmo.

~{h…gmaU (Extrusion)

AmnU Á`mà_mUo gmYmaU KÅ> Agboë`m ^mOUrMm
Jmoim gmoè`mV KmbyZ gmoè`mÀ`m Xm§S>çmda hmVmMm Xm~
XoD$Z VimÀ`m MH$VrVrb {N>ÐmVyZ ~mhoa nS>Umè`m
^mOUrMr MH$br ~ZdVmo Ë`mà_mUo ~{h…gmaU nÕVrV
YmVyMm Vá _D$ Jmoim AmoVrd {_lnmobmXmÀ`m
{gqbS>am_Ü`o R>odyZ Ë`mÀ`m Vimg ~gdboë`m hì`m Ë`m
AmH$mamÀ`m {N>ÐmVyZ aoQ>H$mZo Xm~ XoD$Z hì`m Ë`m
AmH$mamMr (Jmob, Mm¡H$moZr, fQ²H$moZr B.) giB© ~ZdVmV.
`mH$aVm Ðdr` Xm~`§ÌmZo (hm`S´>m°{bH$ àogZo) Xm~ XoVmV.
AmH¥$Vr 3 _Ü`o ~{h…gmaU `§ÌmMr aMZm XmIdbr Amho.

AOmoS> Z{bH$mgwÕm Vá YmVynmgyZ ~{h…gmaU nÕVrZo

AmH¥$Vr 2
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~ZdVmV. `m H$m_mgmR>r {_lnmobmXmÀ`m XmoZ {Ûe§¹$mH$ma
bmQ>m§VyZ Vá YmVyMm JO qH$dm H$m§~ nwT>o gmaV AgVmZm
nwT>À`m Vm|S>mV AUHw$MrXma Q>moH$ Agbobm {_lnmobmXmMm
X§S>bmJ àW_ doYZ Ho$boë`m OmJoV `m§{ÌH$ {H«$`oZo Iwngbm
OmVmo Am{U JO OgOgm nwT>o gaH$V OmVmo VgVgm Vmo
nmoQ>mV C_bV OmD$Z Z{bHo$Mm AmH$ma V`ma hmoVmo.

S>~o qH$dm {d_mZmMr ~m°S>r Agmo, KamVbr VmQ>o, dmQ>çm
Am{U M_Mo AgmoV qH$dm ao{\«$OaoQ>a dm _m`H«$modoìh
AmoìhZMo ~mø H$ìha Agmo, `m gJù`m§gh Ag§»` BVa
Jmoï>r `m à{H«$`oVyZ V`ma hmoVmV. `m dñVy V`ma H$aÊ`mgmR>r
nÍ`mbm {Za{Zamù`m àH$mao `mo½` Ë`m AmH$mamV H$mnVmV

~{h…gmaU (EŠñQ¯>OZ)
AmH¥$Vr 3

{Ûe§¹$mH$ma bmQ>m (amoba) JOmÀ`m ~møm§JmMo n[adbZ
H$aVmZmM JOmbm JVrZo nwT>o gmaV AgVmV. `m à{H«$`ogmR>r
~{h…gmaU `§ÌmMr JVr d Ë`mMm Xm~ Oê$a {VVH$m R>odmdm
bmJVmo. VgoM, YmVyMo Vmn_mZ `mo½` Agmdo bmJVo. Z§Va
àW_ V`ma Pmbobr OmS> Z{bH$m {Za{Zamù`m bmQ>U`§Ìm§VyZ
qH$dm _wÐmOmoS>çm§VyZ gmê$Z eodQ>r {VÀ`m ~møm§Jmda
MH$mH$s d JwiJwirVnUm AmUVmV.

A°ë`w{_{Z`_, Vm§~o, {ego dJ¡ao _D$ YmVy§À`m Z{bH$m
W§S> AdñWoV ~{h…gmaU nÕVrZo V`ma H$aVmV. àW_ W§S>
YmVyMr IoMUnÕVrZo dmQ>r V`ma H$ê$Z Vr EH$m {d{eï>
AmH$mamÀ`m nmobmXr _wÐoV R>odVmV. Z§Va {VÀ`mda EH$m
{d{eï> AmH$mamÀ`m _wÐmH$maH$mZo Xm~`§ÌmÀ`m gmhmæ`mZo C^m
Xm~ XoVmV. `m nÕVrZo hì`m Ë`m bm§~rMr Am{U OmS>rMr
bhmZer Z{bH$m ~ZdVm `oVo. _b_, Qy>WnoñQ> dJ¡a|À`m
YmVw{neì`m, VimH$Sy>Z ~§X Agboë`m AmIyS> Z{bH$m,
X~Umè`m Zù`m (H$mob°pßg~b Q>çy~) A°ë`w{_{Z`_À`m W§S>
MH$VrVyZ ~{h…gmaU nÕVrZo EH$m {d{eï> AmH$mamÀ`m _wÐm
Am{U _wÐmH$maH$m§À`m gmhmæ`mZo V`ma H$aVmV.

YmVwnÌmê$nU
doJdoJù`m YmVy§À`m nÍ`m§nmgyZ AZoH$ nXmW© ~Zdbo

OmVmV. _moQ>ma qH$dm ñHy$Q>aMr ~m°S>r Agmo qH$dm aoëdoMo

Am{U Ë`mda Xm~`§Ìm§_YyZ Xm~ XoD$Z doJdoJio AmH$ma
XoVmV. {d{dY AmH$ma XoÊ`mgmR>r {d{dY _wÐmg§M (S>m`
Am{U n§M) Xm~`§ÌmV dmnê$Z {d{dY àH$maMr H$m_o `m
nÕVrZo H$aVmV. Ë`m§Mr H$mhr CXmhaUo AmH¥$Vr 4 _Ü`o
XmIdbr AmhoV. H$mhr H$m_m§gmR>r nÍ`mbm OmJmoOmJr
dmH$dyZ hdm Vgm AmH$ma XoVmV, H$mhr doim nÍ`mda
AZoH$ {N>Ðo Am{U ImMm nmSy>Z Ë`mMr MmiUr qH$dm
{H$gUr ~ZdVmV, PmH$Uo, dm°ea dJ¡ao H$aÊ`mgmR>r
R>amdrH$ AmH$mam§Mo Jmob VwH$So> nmS>VmV. ~hþVoH$ YmVy§À`m
nÍ`m§Zm W§S> AdñWoV hdm Vmo AmH$ma XoÊ`mMo H$m_ Ho$bo
OmVo, nU OmS> nmobmXr nÍ`m§Zm AmYr Vmndmdo bmJVo.

Xm~H$moaU (Blanking) `m {H«$`oZo nÍ`mVyZ hì`m Ë`m
AmH$mamMm ^mJ H$mVabm OmVmo Am{U ~mH$sMm nÍ`mMm
^mJ {ZH$m_r AgVmo. Va doYZ (Piercing) `m {H«$`oV hì`m
Ë`m AmH$mamMo Amanma {N>Ð nmS>bo Joë`mda, Imbr
nS>bobm {N>ÐmÀ`m AmH$mamMm ^mJ {ZH$m_r AgVmo. Imo~U
nmS>Uo (Notching) `mV nÍ`mÀ`m H$S>m§À`m ^mJmV hì`m
Ë`m AmH$mamÀ`m Imo~Ur nmS>VmV. nÍ`mbm dH«$ qH$dm
gai aofoV H$mVaÊ`mÀ`m {H«$`og H$V©Z (Cutting) åhUVmV.
nÍ`mnmgyZ ~Zdboë`m X§S>Jmob dñVy§À`m qH$dm ^mJm§À`m
AmVë`m A§Jmbm JwiJwirVnUm d MH$mH$s AmUÊ`mgmR>r
{PbB©H$aU (Glazing) hr {H«$`m H$aVmV. CR>mdaoIZ
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(Embossing) `m {H«$`oV _wÐmg§MmV YmVyÀ`m nÍ`mda
Xm~`§ÌmZo Xm~ XoD$Z CR>mdXma AmH¥$Vr qH$dm _OHy$a
C_Q>dVmV.

àog ~«oH$ ZmdmÀ`m {deof àH$maÀ`m Xm~`§ÌmV nÍ`mÀ`m
bm§~rÀ`m {XeoV qH$dm H$S>m§da {d{dY AmH$mam§À`m
_wÐmg§Mm§V nÌm Xm~yZ {Za{Zamù`m CbQ>gwbQ> H$moZm§V qH$dm
diUm§V dmH$dÊ`mÀ`m {H«$`og Z_Z (Bending) åhUVmV.
`m `§Ìm_Ü`o nÍ`mbm dmH$dÊ`mMr à{H«$`m hr àm_w»`mZo
"S>m`' Am{U "n§M' `m§À`m_Yrb Xm~m_wio hmoVo. S>m` hm
_erZÀ`m Imbrb ^mJmda ~gdbobm EH$ YmVyMm _moR>m
R>moH$im AgVmo, n§M hm dê$Z Imbr `oUmam EH$ YmaXma
qH$dm Q>moH$Xma ^mJ AgVmo, Omo nÍ`mbm Imbr Xm~Vmo.
YmVy§À`m OmS> nÍ`mnmgyZ ZmUr qH$dm {~„o V`ma
H$aÊ`mgmR>r _wÐm§H$Z hr {H«$`m dmnaVmV. _wÐmOmoS>rV Agm
nÌm nH$Sy>Z Ë`mda {d{eï> àH$maÀ`m Xm~`§ÌmZo XmoÝhr
~mOy§Zr Xm~ XoVmV. Ë`m_wio _wÐoV H$moabobr Ajao, AmH$So>
dm {MÌo nÍ`mÀ`m VwH$S>çmda C_Q>VmV.

VmUê$nU `m {H«$`oV nÍ`mda EH$m `§ÌmZo {d{eï> VmU
XoD$Z Vmo g§ê$nH$mda Q>oH$dyZ YaVmV. hì`m Ë`m AmH$mamÀ`m
{~S>mÀ`m qH$dm AmoVrd nmobmXmÀ`m g§ê$nH$mbm ImbÀ`m
~mOyZo Ðdr` Xm~`§ÌmZo da CMbVmV. Ë`m_wio nÍ`mbm
g§ê$nH$mà_mUo AmH$ma `oVmo d nÍ`mdarb VmU H$mTy>Z
KoVë`mda Vmo H$m`_ amhVmo. ñHy$Q>a, _moQ>maJmS>çm d {d_mZo
`m§Mr hì`m Ë`m C§MgIb AmH$mamMr nÍ`mMr A§Jo `m
{H«$`oZo V`ma H$aVmV.

Q>monUo, AmdaUo, PmH$Uo, Wmù`m, nobo, S>~o dJ¡ao
CWi AWdm Imob AmH$mamMr ^m§S>r qH$dm X§S>Jmob

AmH$mamÀ`m dñVy ~ZdÊ`mgmR>r Xm~IoMU (Deep

drawing) hr {H«$`m dmnaVmV. Ë`mgmR>r YmVy§Mo dVw©imH$ma
_ybmH$ma H$mnyZ KoD$Z Vo Xm~`§Ìm§_Ü`o _wÐm Am{U
_wÐmH$maH$m§À`m_Ü`o R>odVmV Am{U Ë`m§Moda `§ÌmZo Xm~
{Xë`mda YmVy \$mH$Vmo Am{U hdm Vgm AmH$ma KoVmo. Imob
AmH$mamMr ^m§S>r ~ZdÊ`mgmR>r H«$_dma {Za{Zamio _wÐmg§M
dmnamdo bmJVmV. Aem H$m_mV IoMU{H«$`oZo YmVy H$R>rU
~ZV OmVmo åhUyZ _YyZ_YyZ {VÀ`mda AZwerVZ à{H«$`m
H$ê$Z ¿`mdr bmJVo. \w$JdUo `m à{H«$`oV nÍ`mÀ`m _ybmH$ma
^mJm_Ü`o a~ar _wÐmH$maH$mbm KwgdVmV Am{U Ë`mda Xm~
XoD$Z hì`m Ë`m AmH$mamÀ`m bmohoVa YmVyÀ`m \w$Jra dñVy
V`ma H$aVmV. `mgmR>r _wÐoMo XmoZ ^mJ Ho$bobo AgyZ V`ma
Pmbobr dñVy Ë`m_wio _wÐoVyZ ~mhoa H$mT>Vm `oVo. a~ar
_wÐmH$mamEodOr Ë`m dñVyÀ`m nmoH$irV Cƒ Xm~mMm Ðd
^ê$Z {Vbm \w$JdyZ JmobmB© AmUVm `oVo Am{U {MÌmV
XmIdë`mà_mUo n§MnmÌmÀ`m AmH$mamnmgyZ Vm§ã`mMm
AmH$ma V`ma hmoVmo.

`m{edm` {dñ\$moQ>H$m§Mm Am{U {dÚwVMw§~H$s` ~bmMm
Cn`moJ H$ê$Zhr Xm~ XoD$Z nÍ`m§Mo H$mhr AmH$ma V`ma
Ho$bo OmVmV. Aem àH$mao {Za{Zamù`m `m§{ÌH$ à{H«$`m§Zr
YmVy§À`m nÍ`m§nmgyZ doJdoJù`m AmH$mam§À`m Ag§»` dñVy
V`ma Ho$ë`m OmVmV. AmoVH$m_ àH$ma, YmVwMyU© àH$ma,
`§ÌU àH$ma, Am{U OmoS>H$m_ àH$ma `m YmVwê$nUmÀ`m BVa
àH$mam§Mr _m{hVr nwT>rb boImV KoD$.

- AmZ§X Kmao
abghare@yahoo.co

YmVwnÌmê$nU H$m_m§Mr Am{U àog~o«H$Mr CXmhaUo
AmH¥$Vr 4
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dm\o$Vbr D$Om© H$mTy>Z KoVbr Va {VMo nmUr hmoVo.
nmÊ`mVbr D$Om© H$mTy>Z KoVbr Va Ë`mMm ~\©$ hmoVmo.
~\$m©Vbr D$Om© H$mTy>Z KoVbr Va Ë`mMo H$m` hmoVo? Ë`mMo
Vmn_mZ D$Om© H$mTy>Z KoV Omdr VgVgo KQ>V OmVo. ~\$m©bm
OgOgo {ZddV Omdo VgVgo {ZddUmè`m nXmWm©Mo Vmn_mZ
dmT>V OmVo, åhUOo _J Vmo nXmW© nwÝhm ~\$m©g {Zddy eH$V
Zmhr.

{ZddUmao nXmW©M g§nV OmVmV Voìhm _J ~\$m©bm
AmUIr {ZddUo eŠ` hmoV Zmhr, H$maU _J Ë`m
Vmn_mZmnojm H$_r Vmn_mZmMo {ZddUmao nXmW©M CnbãY
hmoV ZmhrV. Aem Vmn_mZmbm {Zìdi eyÝ` A§e Vmn_mZ
åhUVmV. bm°S©> Ho$pëdZ øm§Zr Ë`mMm emoY bmdbm åhUyZ
Ë`mbm eyÝ` A§e Ho$pëdZ åhUy bmJbo. àË`jmV ho
Vmn_mZ -273.16 A§e gopëe`g EdT>o AgVo. {Zìdi
eyÝ` Vmn_mZ hr EH$ Vm{H©$H$Ñï>çm {Z{üVnUo JmR>br
OmUmar AdñWm Amho. _mÌ {VWo AmOda àË`jmV Hw$Urhr
nmohmoMbobm Zmhr Am{U nmohmoMÊ`mMr eŠ`Vmhr Zmhr,
H$maU Ë`m Vmn_mZmda, Zm Ðd nXmW© amhVmV, Zm dm`wê$n
nXmW© amhÿ eH$VmV. Ho$di KZê$ng¥ï>r. gmè`m OJmMr
A{hë`mM H$m` Vr ~ZyZ amhVo. \$ŠV {eim. Voìhm _mUgo
Vr AdñWm nmhÿ, AZw^dy eH$Vrb Aer gwVam_ eŠ`Vm
Zmhr.

AmVm ho CKS>M Amho H$s BWnmgyZ nwÝhm Ë`m ~\$m©bm
D$Om© nwadbr Va Ë`mMo Vmn_mZ dmTy> bmJob.(1) EH$ J«°_
nmÊ`mbm, à_mU dmVmdaUr` Xm~mda, 1 A§e gopëe`g
VmndÊ`mH$aVm Amdí`H$ Agboë`m D$O}g EH$ H°$bar
D$Om© åhQ>bo OmVo. eyÝ` A§e gopëe`gbm nmohmoMë`mda
~\$m©Mo nmÊ`mV ê$nm§VaU gwê$ hmoB©b.(2) EH$ J«°_ ~\$m©Mo,
à_mU dmVmdaUr` Xm~mda, nmÊ`mV ê$nm§VaU H$aÊ`mg
bmJUmè`m D$O}bm KZmdñWm§VaU D$Om© åhQ>bo OmVo. hr
80 H°$bar BVH$s AgVo. nwaoer D$Om© {_iVmM eyÝ` A§e
gopëe`g Vmn_mZmdaM g§nyU© ~\$m©Mo nmUr hmoB©b. _J Ë`m

nmÊ`mbm D$Om© nwadV amhÿ VgVgo Ë`mMo Vmn_mZ dmT>V
amhrb. nwT>o 100 A§e gopëe`gn`ªV Vmn_mZ
dmT>ë`mdahr, D$Om© nwadVM am{hë`mg Vmn_mZ Z dmT>Vm
Ë`mM Vmn_mZmda nmÊ`mMr dm\$ hmoB©b. EH$ J«°_ nmÊ`mMo,
à_mU dmVmdaUr` Xm~mda, dm\o$V ê$nm§VaU H$aÊ`mg
bmJUmè`m D$O}bm dm`y-AdñWm§VaU D$Om© åhQ>bo OmVo.
hr 540 H°$bar BVH$s AgVo.

_mÌ D$Om© gm_mdV, dm\$ Z hmoD$ XoVm nmÊ`mbm
nmUrM R>odm`Mo Agob Va Xm~ dmT>dmdm bmJVmo.
CXmhaUmW©, àoea Hy$H$a. Hy$H$a_Ü`o nmÊ`mMr dm\$ 100
A§e gopëe`ghÿZ A{YH$ Vmn_mZmda hmoV Agë`mZo, Or
S>mi Eadr ghOr {eOV Zmhr Vr Hy$H$a_Ü`o _D$gyV hmoVo.
AmpÊdH$ ^Å>çm§_Ü`o {Z_m©U hmoUmar D$Om© ~mhoa
H$mT>Ê`mgmR>r AgoM Xm{~V nmUr dmnabo OmVo. Ë`m
nmÊ`mMr 300 A§e gopëe`ghÿZ A{YH$ Vmn_mZmdahr
dm\$ hmoD$ Z`o åhUyZ Ë`m nmÊ`mg 100 {H$bmoJ«°_ àVr dJ©
g|{Q>_rQ>a Xm~mda R>odë`m OmVo. ho H$aÊ`mMo H$maU åhUOo
dm\o$nojm nmÊ`mV CîUVmdmhH$Vm OmñV AgVo d åhUyZ
_moR>çm à_mUmda {Z_m©U hmoUmè`m D$O}g bJ~JrZo ~mhoa
H$mTy>Z KoD$Z dmT>Ë`m Vmn_mZmMm YmoH$m Q>miVm `oVmo. Aem
àH$maÀ`m H$maUm§gmR>r Xm~ dmT>dV dmT>dV nmÊ`mg nmUrM
R>odV D$Om© XoV Jobo Va 374 A§e gopëe`gÀ`m Amgnmg
Ë`m nmÊ`mMr KZVm Ë`mM Vmn_mZmdarb d Xm~mdarb
dm\o$À`m KZVoEdT>rM hmoVo. _J nmUr d dm\$ øm§_Ü`o

nmÊ`mMo D$OmªVaU

Za|Ð Jmoio
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H$mhrM ^oX^md CaV Zmhr. nmUrhr dm\o$JV CSy> bmJVo
Am{U dm\$hr nmÊ`mJV ~wSy> bmJVo. Aem g§{_l
H$mobmhbmÀ`m pñWVrbm àmH$b (ßbmÂ_m) åhUVmV. AJXr
gy`m©V AgVo VgoM AI§S> dm`wê$n.

{h_ZXrdê$Z Vmg^a Mmbm`Mr nmir Ambr Var eara
JmaRy>Z OmVo. nm`mbm {h_X§e hmoD$ eH$Vmo. ~moQ>m§Zm, hmVm-
nm`m§Zm AMoVZVm `oVo. Ad`d {ZH$m_r hmoD$ eH$VmV.

nmÊ`mMr ÐdAdñWm åhUOo Amnbo amoOÀ`m dmnamVbo
nmUr. hm¡X, ZXr, nmUdR>o, Obme`, Vbmd, g_wÐ
BË`mXtVbo nmUr. nmdgmMo nmUr. nmÊ`mMm JwUY_© W§S>mdm
XoÊ`mMm AgVmo. ñdÀN> H$aUmam AgVmo. gwImdh AgVmo.
dm\$ AdñWoVbo nmUr dm`wê$n AgVo. àoea Hy$H$a_YyZ
~mhoa nS>Umar dm\$, dm\o$À`m B§{OZmVyZ gmoS>br OmUmar
dm\$, {hdmù`mV Vm|S>mVyZ ~mhoa nS>Umar dm\$, MhmÀ`m
{H$Q>brVyZ ~mhoa C§M PonmdUmar dm\$ Amnë`m n[aM`mMrM
AgVo. dm\$ D$O©ñdb AgVo. CîUVm hm {VMm ñd^md
AgVmo. dm\o$Zo eara ^mOy eH$Vo. nmÊ`mMr gdm©{YH$
D$O©ñdb AdñWm åhUOo àmH$b.

nmdgmù`mV, {deofV… nmdgmù`mÀ`m gwédmVrg
AmH$memVyZ nS>Umar drO åhUOo nmÊ`mMr àmH$b AdñWm
hmo`. `m AdñWoV nmÊ`mVrb _ybHo$ (Am`Z) gwQ>r hmoVmV.
ñd¡a g§Mma H$ê$ bmJVmV. _mZdr earamg àmH$bmMm ñne©
AË`§V qhgH$ AgVmo. drO A§Jmda H$mogië`mg _mUgo
OiyZ OmVmV. PmSo> H$moinyZ H$moigm hmoVmV. B_maVr
H$mogiVmV. Varhr àmH$bmdñWoMm Cn`moJ _mZdmZo AË`§V
hþemarZo H$ê$Z KoVbobm Amho. hëbrMo àmH$b XÿaXe©H$
(ßbmÂ_m Q>r.ìhr.) ho Ë`mMoM EH$ CXmhaU Amho.

_mÌ Cî_m-ÐdMm{bH$s` (W_©b hm`S´>m°{bŠg)
emñÌmZwgma, ~\$m©bm D$Om© nwady bmJë`mda g^modVmbÀ`m
dmVmdaUmMm Xm~, g_wÐnmVirdarb dmVmdaUmÀ`m
Xm~mhÿZ H$_r Agob, Va nmÊ`mMm EH$ doJimM àdmg
AZw^dmg `oVmo. D$Om©àmárZ§Va Ë`m ~\$m©Mo nmUr hmoV Zmhr,
Va WoQ> Ë`mMr dm\$M hmoVo. Amnë`m g^modVmbÀ`m

nmÊ`mÀ`m _yb^yV àmdñWm Mma AmhoV. ~\©$ (KZ), nmUr (Ðd),
dm\$ (dm`y) Am{U àmH$b drO

nmÊ`mMr KZ AdñWm - nmÊ`mMm ñ\${Q>H$ Ðd AdñWm -
~\$m©Mr bmXr nmÊ`mMm W|~

dm`y AdñWm - dm\$ àmH$b AdñWm - drO

Aem àH$mao AmnU ho nm{hbo H$s nmÊ`mMm eyÝ`
D$O}H$So> hmoUmam àdmg Ë`mbm gd©KZ AdñWoH$So> KoD$Z
OmVmo. Va Ë`mM nmÊ`mMm D$O©ñdbVoH$S>rb àdmg Ë`mbm
àmH$bmdñWoàV (ßbmÂ_m AdñWoV, gy`mªVJ©V AgUmè`m
AdñWoàV) åhUOoM gd©dm`y AdñWon`ªV KoD$Z OmVmo.

~\$m©Mr bmXr, \«$sP_Yrb ~\$m©Mo R>moH$io BË`mXr
nmÊ`mÀ`m KZmdñWm Amnë`mbm _mhrV AgVmV. Amnë`m
AmoiIrÀ`m AgVmV. hdoVyZ nmdgmMo nmUr O{_Zrda
nS>V AgVm, dmQ>oVM Vo g§nyU©V… JmoR>Vo Voìhm {Z_m©U
hmoVmV Jmam. Ë`mhr AmnU AmoiIVmoM. _mÌ, hdoVyZ
nS>Umao nmdgmMo nmUr O{_Zrda nS>V AgVm, EH$X_
g§nyU©nUo Z JmoR>Vm gmdH$me gmH$iV OmVo Voìhm, Ë`mMo
ñ\${Q>H$ V`ma hmoVmV. hbì`mbm H$mQ>o \w$Q>VmV, _mÌ
gmIa\w$Q>mUo JwiJwirVM amhVmV, Vgo ho AgVo. gmH$iV
AgVmZm {dñVmamMr g§nyU© ñdm`ÎmVm {_iV Joë`mg,
nmÊ`mMo ñ\${Q>H$m§V(3) ê$nm§VaU hmoVo. Ver ñdm`ÎmVm Z
{_imë`mg, qH$~hþZm Vgm AdYrM Z {_imë`mg, Ë`m
nmÊ`mÀ`m AMmZH$ JmoRy>Z Jmam hmoVmV.
gmIa\w$Q>mÊ`m§gma»`m.

nmÊ`mÀ`m KZ åhUOo ~\©$ AdñWoMm ñne© A{VW§S>
AgVmo. `m W§S>mì`mMm Cn`moJ AmnU erV-H$nmQ>m§_Ü`o
(\«$sP_Ü`o) Mm§Jë`m àH$mao H$ê$Z KoV AgVmo. AmBgH«$s_
H$aV AgVmo. nXmW© Z ZmgVm VmOo R>ody eH$V AgVmo.
_mgo Va ~\$m©À`m bmÚm§VM R>odbo OmVmV. _mÌ,
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dmVmdaUmMm Xm~ H$m`_M g_wÐnmVirdarb dmVmdaUmÀ`m
Xm~mÀ`m AmgnmgMm amhV Agë`mZo Amnë`mbm, Agbm
AX²^wV àdmg H$Yrhr {Xgy eH$V Zmhr. `m à{H«$`og
g§ßbdZ åhUVmV.

gmYmaUV… B§J«Or dm`À`m AmH$mamMo {XgUmao darb
AmboI{MÌ, Xm~ x Vmn_mZ àVbmdarb nmÊ`mMm
D$Om©àdmg A{^ì`ŠV H$aV AgVo. gm_mÝ`nUo AmnU
_Yë`m AmS>ì`m VwQ>H$ AmboIaofodaM dmdaV AgVmo, {OWo
dmVmdaUr` Xm~ 1 AgVmo. B§J«Or dm`À`m COì`m ~mOybm
da OmUmè`m AmboIaofoda, S>mdrH$Sy>Z COdrH$So> OmV
AgVm nmUr CH$iyZ dm\$ hmoV AgVo, åhUyZ `m
AmboIaofobm CH$iU qH$dm CËH$bZaofm åhUVmV. `m
AmboIaofodarb gdm©V daÀ`m q~Xÿbm H«$m§{VH$ q~Xÿ
åhUVmV. BWnmgyZ nwT>o nmÊ`mMr D$Om© AmUIr dmT>dV
Joë`mg, nmÊ`mMr Am{U dm\o$Mr KZVm g_-g_mZ hmoVo.
_J dm\$ nmÊ`mV ~wSy> bmJVo Am{U nmUr dm\o$V CSy>
bmJVo.

B§J«Or dm`À`m Imbr OmUmè`m AmboIaofoda,
S>mdrH$Sy>Z COdrH$So> OmV AgVm ~\$m©Mo g§ßbdZ hmoD$Z
Ë`mMo WoQ> dm\o$VM ê$nm§VaU hmoV AgVo, åhUyZ `m
AmboIaofobm g§ßbdZaofm åhUVmV. `m {VÝhr aofm Á`m
q~XÿV nañnam§Zm {_iVmV, Ë`m q~Xÿda åhUOoM Ë`m Xm~
Am{U Vmn_mZmda, ~\©$, nmUr Am{U dm\$ {VÝhr àmdñWm
ApñVËdmV amhÿ eH$V AgVmV, åhUyZ Ë`m q~Xÿg Ì`-
q~Xÿ åhUVmV. Ì`-q~XÿnmgyZ S>mì`m ~mOyg da OmUmam
AmboI, {dViU aofm ì`ŠV H$aV AgVmo. `m aofoda
S>mdrH$Sy>Z COdrH$So> OmV AgVm ~\$m©Mo nmUr hmoV AgVo.
Aem àH$mao darb {Ziga ^mJmV nmUr Ðd ñdê$nmV
amhVo. COdrH$S>rb {hadQ> ^mJmV Vo dm\$ê$n dm`y
ñdê$nmV amhVo. Va S>mdrH$S>rb nm§T>è`m ^mJmV nmUr
~\©$ê$n KZñdê$nmV amhV AgVo.

{dœmV nmUr Ë`mÀ`m ewÕ àmdñWm§V Va AmT>iyZ
`oVoM. {edm` `m àmdñWm§Mr {_lUohr AmT>iyZ `oVmV.
Ogo H$s T>J. T>JmV nmÊ`mÀ`m Mmahr àmdñWm AmT>iyZ
`oVmV. _mÌ T>J hr H$mhr nmÊ`mMr nmMdr ewÕ àmdñWm
Zmhr. T>J ho nmÊ`mÀ`m Mmahr àmdñWm§g{hV BVa
nXmWmªgmo~VMo {_lU AgVo. T>JmV Yya, àXÿfUmMo YwHo$,
Yyi, An[a{_V D$Om©, BË`mXr BVa KQ>H$hr Agy eH$VmV.
H${dHw$bJwê$ _hmH$dr H$m{bXmg, Amnë`m _oKXÿV `m
_hmH$mì`mV T>JmMo dU©Z nwT>rbà_mUo H$aVmV.

Yy_Á`mo{V: g{bb_éVm§ g§{ZnmV: ¹$ _oK:
g§XoemWm©: ¹$ nQw>H$aU¡: àm{U{^: àmnUr`m: &
BË`m¡ËgwXŠ`mXn[aJU`ÝJw²øH$ñV§ ``mMo
H$m_mVm© {h àH¥${VH¥$nUmüoVZmMoVZofw &&

- _oKXÿV
5-128, _hmH$dr H$m{bXmg,

B.g.nyd© 554 df}
åhUOo
nmUr, dmam, Obg{hV Á`moVr, KSo> Á`m T>Jmbm
àmÊ`m§Ûmao àoî` {hVJwOm, nmR>dmdo V`m H$m&
Am¡ËgwŠ`mZo Z JUwZ _wir, nmR>{dbo T>Jm Ë`m
H$m_mVyam \$aH$ Z H$io, MoVZmMoVZm§Mm&&

- _amR>r AZwdmX : Za|Ð Jmoio
20150523

AVr C§MrdaMo T>J 6,000 _rQ>a qH$dm OmñV C§Mrda
AgVmV. Ë`m§Mm a§J ghgm nm§T>am AgVmo. {deofV…
gy`m}X`mÀ`m qH$dm gy`m©ñVmÀ`m doir, `m§À`mV Amnë`mbm
AZoH$ a§Jm§À`m N>Q>m {Xgy eH$VmV. _Ü` C§MrdaMo T>J
1,800 Vo 6,000 _rQ>a C§Mrda AgVmV. `m T>Jm§V
nmÊ`mMo Iyn N>moQ>o N>moQ>o H$U qH$dm ~\$m©Mo ñ\${Q>H$
AgVmV. H$_r C§MrdaMo T>J O{_ZrnmgyZ 1,800 _rQ>a
C§Mrn`ªV amhVmV. `mV àm_w»`mZo nmÊ`mMo ~marH$ H$U
AgVmV.

g§X^©…
1. D$O}Mo A§Va§J-07: eyÝ` D$O}H$So> Am{U

D$O©ñdbVoH$So> dmQ>Mmb
http://urjasval.blogspot.in/2010/05/blog-

post_2820.html#links

2. ewÕ nXmWmªMr àmdñWm{MÌo (\o$O S>m`J«måg Am°\$
ß`wAa gãñQ>Ýgog)
http://www.chemguide.co.uk/physical/

phaseeqia/phasediags.html

3. nmÊ`mMo ñ\${Q>H$
http://en.wikipedia.org/wiki/Ice

- Za|Ð Jmoio
nvgole@gmail.com
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S>m`~o{Q>g qH$dm _Yw_ohmMo {ZXmZ H$aÊ`mgmR>r,
AmOÀ`m H$mimV Hw$R>ë`m VnmgÊ`m Ho$ë`m OmVmV `m~Ôb
{ddoMZ _mJrb _{hÝ`mÀ`m boIm_Ü`o Ho$bo. "\$mpñQ>§J ãbS>
ewJa' qH$dm AmR> Vmg Cnmer am{hë`mZ§Va {XgyZ `oUmar
aŠVmVë`m gmIaoMr nmVir, OodUmZ§Va XmoZ Vmgm§Zr
Ho$bobr aŠVmVrb gmIaoMr nmVir, ½bwH$moO Q>m°baÝg Q>oñQ>
(GTT), ½bm`H$mogm`boQ>oS> {h_mo½bmo{~Z qH$dm Hb-1C,
VgoM Random Blood Sugar level (RBS) `m gd©
VnmgÊ`m AmnU _Yw_ohmMo {ZXmZ H$aÊ`mgmR>r H$em
nÕVrZo dmnaVmo, `m~Ôbhr AmnU _mJrb boImV OmUyZ
KoVbo. `m VnmgÊ`m§À`m AmYmao, EImXr ì`ŠVr
àrS>m`~o{Q>H$ Amho H$s Zmhr `mMohr {ZXmZ H$aVm `oD$
eH$Vo hoXoIrb AmnU nm{hbo.

S>m`~o{Q>g Pmboë`m é½Um§À`m earamVrb BÝgw{bZ `m
g§àoaH$mMo H$m_ H$_r-H$_r hmoV OmVo. H$mhr _Yw_oht_Ü`o
BÝgw{bZ òdÊ`mMo à_mUM H$_r hmoVo, Va H$mhr é½Um§_Ü`o
BÝgw{bZMo à_mU `mo½` qH$dm A{YH$ Agbo Var
BÝgw{bZÀ`m H$m`m©bmM AdamoY {Z_m©U hmoD$ bmJVmo.
WmoS>Š`mV, XmoÝhr àH$maÀ`m é½Um§À`m earam_Ü`o BÝgw{bZMo
H$m`© `mo½` àH$mao hmoV Zgë`mZo Aem é½UmÀ`m aŠVmVbr
gmIa à_mUm~mhoa dmT>Vo. aŠVmVrb gmIa dmTy>Z EH$m
R>amdrH$ nmVirÀ`m da Joë`mg Vr bKdrdmQ>o dmhÿZ OmD$
bmJVo, ho AmO AmnUm gJù`m§Zm _m{hVr Amho. S>m`~o{Q>g
hm AmOma AZoH$ df} _Zwî`àmÊ`m_Ü`o {XgyZ `oV Ambobm
Amho. na§Vw S>m`~o{Q>g~ÔbMo Oo kmZ AmO Amnë`mbm
Amho Vo hOmamo dfmªnydu _Zwî`àmÊ`mbm hmoVo H$m? nyduÀ`m
H$mimVrb d¡ÚH$s` VÁk S>m`~o{Q>gMo {ZXmZ H$go H$aV
hmoVo? AmO AmnU Á`m VnmgÊ`m dmnê$Z S>m`~o{Q>gMo
{ZXmZ H$aVmo, Ë`m VnmgÊ`m H$YrnmgyZ dmnaÊ`mV `oD$
bmJë`m? Ë`m VnmgÊ`m§Mm emoY H$gm Am{U Ho$ìhm
bmJbm? S>m`~o{Q>gMo Oo doJdoJio àH$ma AmO Amnë`mbm
_mhrV AmhoV, Vo nyduÀ`m bmoH$m§Zm _mhrV hmoVo H$m?

S>m`~o{Q>g~m~VMo AmO CnbãY Agbobo gd© kmZ Joë`m
H$mhr eVH$m§_Ü`o hiyhiy H$goH$go {dH${gV hmoV Jobo? `m
{df`rMm gd© B{Vhmg Am{U _m{hVr A{Ve` a§OH$ Amho.
p¼ñVnyd© XmoZ-VrZ hOma dfmªnmgyZ Bgdr gZmÀ`m
gmoimì`m eVH$mn`ªVÀ`m H$mimXaå`mZ, X{jU d Am¾o`
Am{e`m Am{U _Ü` Am{e`m`r Xoem§_Ü`o S>m`~o{Q>g~Ôb
H$m` H$m` _m{hVr CnbãY hmoVr Am{U Ë`m H$mir
S>m`~o{Q>gMo {ZXmZ H$go Ho$bo Om`Mo, `m~m~V AmnU MMm©
H$aUma AmhmoV.

S>m`~o{Q>g hm H$mhrVar doJim, {d{eï> AmOma Amho,
`mMr H$ënZm OdiOdi gd©M àmMrZ, g_¥Õ Am{U Ë`m
Ë`m H$mimZwgma àJV g§ñH¥$Vr Agboë`m Xoem§_Yrb
d¡ÚH$s` VÁkm§Zm Agmdr Ago {XgyZ `oVo. AWm©V Ë`m
doir, åhUOo p¼ñVnyd© H$mim_Ü`o `m AmOmamMo S>m`~o{Q>g
ho Zm_H$aU Pmbobo ZìhVo. B{Oá, ^maV, MrZ Aem
Xoem§_Ü`o àmMrZ H$mimVë`m {dÛmZm§Zr S>m`~o{Q>g~m~V
AZoH$ Zm|Xr H$ê$Z R>odboë`m AmhoV.

S>m`~o{Q>g~m~VMr AJXr n{hbr Zm|X Odinmg
4000 dfmªnydu B{Oá_Yrb àmMrZ hñV{bpIVm§_Ü`o
gmnS>bobr Amho. B{Oá_Ü`o nydu PmS>mÀ`m nmVi gmbr
H$mTy>Z Ë`mda {bImU Ho$bo Om`Mo. Aem "H$mJXm§'Zm
(^yO©nÌ) "nnm`ag' Ago Zmd {Xbobo hmoVo. B{Oá_Ü`o
gmnS>boë`m "H$mhÿZ nnm`ag' ZmdmÀ`m EH$m àmMrZ
hñV{bpIVm§_Ü`o VhmZboë`m ñÌrdaMo CnMma Ago erf©H$
Agbobr EH$ Zm|X gmnS>br Amho. na§Vw Ë`m Zm|XrImbr Vmo
H$mJX nyU© [aH$m_m Amho d BVa H$mhrM _OHy$a {b{hbobm
AmT>iyZ Ambm Zmhr. Ë`m_wio, d¡ÚH$s` B{VhmgmMm {dMma
H$aVm, "H$mhÿZ nnm`ag'_Ybr Zm|X \$maer _hÎdmMr
_mZbr OmV Zmhr. nU VhmZboë`m ñÌrdaMo CnMma ho
erf©H$ nmhVm, Vr Zm|X S>m`~o{Q>gÀ`m é½Umg§~§YrMrM
Agmdr Agm A§XmO ~m§Ybm Jobm.

Ë`mZ§VaMr Or Zm|X gmnS>br Vr AmOnmgyZ gw_mao

Amamo½`_² YZg§nXm ^mJ-25

àmMrZ H$mir S>m`~o{Q>gMo {ZXmZ
H$go Ho$bo Om`Mo?

S>m°. ñdmVr ~mnQ>
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3500 dfmªnydu, åhUOo p¼ñVnyd© 1550À`m Amgnmg
Ho$bobr Agmdr. B{Oá_Ü`oM "E~g© nnm`ag' ZmdmMo
AmUIr EH$ hñV{bpIV {_imbo. 1862 gmbr ho
hñV{bpIV X{jU B{Oá_Yrb Woãg àXoemVë`m bŠga
`m ^mJmVrb EH$m WS>½`m_Ü`o gmnS>bo. B{Opße`Z
g§ñH¥$VrMo EH$ O_©Z Aä`mgH$, JoAar E~g© `m§Zr Vo
ñWm{ZH$m§H$Sy>Z {dH$V KoVbo hmoVo d Ë`mMm Aä`mg Ho$bm
hmoVm. Ë`m_wio JoAar E~g© `m§À`mM Zmdmdê$Z `m
hñV{bpIVm§Mo Zmd "E~g© nnm`ag' Ago nS>bo. `m
hñV{bpIVm_Ü`o AZoH$ AmOmam§À`m bjUm§Mo d Ë`m
AmOmam§darb CnMmam§Mo g{dñVa dU©Z Amho. Ë`mn¡H$sM
EH$ AmOma åhUOo "nm°br`w[aH$ qgS´>mo_' Agm hmoVm, Omo
~hþYm _Yw_oh Agmdm, Ago AmO g_Obo OmVo. ^anya
VhmZ bmJÊ`mMm Am{U _moR>çm à_mUmV _yÌ ~mhoa
Q>mH$Ê`mMm AmOma Ago `m AmOmamMo dU©Z Ë`mV Ho$bobo
gmnS>bo. S>m`~o{Q>gÀ`m B{VhmgmV `m AmOmam~m~VMr hr
gdm©V n{hbr Zm|X _mZbr OmVo. hr n{hbr Eo{Vhm{gH$ Zm|X
B{Oá_Ü`o gmnS>bobr Agbr Var B{Opße`Zm§Zm `m
AmOmamMo nyU© AmH$bZ Pmbobo ZìhVo AgoM {XgVo. Ë`m
H$mimVrb B{Opße`Zm§Zr Ho$di `m AmOmamMr bjUo
AmoiIbobr hmoVr d Ë`m bjUm§Mr Zm|X H$ê$Z R>odbr
hmoVr Ago {XgyZ `oVo. Ë`m§Zr `m AmOmamda gwMdbobo
CnMmahr `mo½` ZìhVo.

B{Oá_Yrb d¡ÚH$s` VÁkm§Zr S>m`~o{Q>g~m~V Oem
Zm|Xr Ho$boë`m hmoË`m VemM àmMrZ H$mimVrb ^maVr`
d¡ÚH$VÁkm§Zrhr Ho$boë`m hmoË`m. `m Zm|Xr B{Oá_Ü`o
gmnS>boë`m Zm|Xtnojm ~è`mM Z§VaÀ`m H$mimVrb AmhoV.
na§Vw S>m`~o{Q>g hm EH$ {d{eï> àH$maMm AmOma Amho ho
AmoiIÊ`m_Ü`o ^maVr` VÁkhr _mJo ZìhVo. p¼ñVnyd©
ghmì`m eVH$mV gwà{gÕ ^maVr` eë`{M{H$ËgH$ AmMm`©
gwlyV `m§Zr "gwlyVg§{hVm' ZmdmMm J«§W {b{hbm. Ë`m§À`m
`m J«§Wm_Ü`o `m AmOmamMo g{dñVa dU©Z {b{hbobo Amho.
`m {d{eï> AmOmamZo J«ñV Agboë`m é½Um§Mo _yÌ _YmÀ`m
JmoS>rMo AgVo Ago {ZarjU Ë`m§Zr Zm|Xdbobo Amho. Ë`m
_Ymi Mdrdê$ZM `m AmOmamMo Zmd Ë`m§Zr "_Yw_oh' Ago
R>odbo hmoVo. Ë`mZ§Va nwT>o p¼ñVnyd© Xþgè`m eVH$mV AmMm`©
MaH$ `m§Zrhr _Yw_ohmda ^mî` Ho$bo Am{U AZoH$ CnMma
gwMdbo. MaH$g§{hVoV _Yw_ohm~m~V Zm|Xr AmT>iVmV.
_Yw_ohtÀ`m _yÌmMr Md JmoS> AgVo, Vo _yÌ hmVmbm {MH$Q>
bmJVo Am{U Ë`m _yÌmbm _w§½`m bmJVmV, Aer bjUo
àmMrZ H$mimVrb AZoH$ Am`wd}XmMm`mªZr Zm|XdyZ R>odbobr
AmhoV. åhUOoM, é½UmMr bKdr Mdrbm JmoS> Amho H$s

Zmhr qH$dm é½UmÀ`m _yÌmbm _w§½`m bmJVmV H$s Zmhr, Ago
gd© ~marH$ {ZarjU H$ê$Z Ë`m H$mimVrb d¡Ú _Yw_ohmMo
{ZXmZ H$aV AgmdoV hr ~m~ {deof C„oIZr` Amho.
Am`wd}XmZwgma Ago _mZbo Jobo Amho H$s earamVrb
Xmofm§À`m Ag§VwbZm_wio, {deofV… H$\$Xmofm_wio _Yw_oh hm
AmOma hmoVmo. Ë`m_wio _Yw_ohmMo dJuH$aU "à_oh' `m dJm©V
Ho$bo Jobo Am{U _Yw_oh hm _yÌ{dH$ma Amho Ago gm§{JVbo
Jobo.

gwlyVg§{hVm, MaH$g§{hVm, Aï>m§J öX`_, _mYd
{ZXmZ Am{U ^md àH$me Aem AZoH$ àmMrZ ^maVr`
J«§Wm§_Ü`o S>m`~o{Q>g `m AmOmam~Ôb _m{hVr CnbãY Amho.
_Yw_ohmMo XmoZ doJdoJio àH$ma AmhoV Agohr àmMrZ
^maVr` Am`wd}XmMm`mªZr Z_yX H$ê$Z R>odbo hmoVo. gS>nmVi
ì`ŠVr¨_Ü`o Am{U {deofV… bhmZ d`mVM hmoUmam
_Yw_ohmMm AmOma hm A{YH$ J§^ra ñdê$nmMm AgVmo,
Ago {ZarjU Ë`m§Zr Zm|XdyZ R>odbo hmoVo. `mCbQ> AgmM
nU gm¡å` àH$maMm EH$ AmOma AgVmo Omo Amier, bÇ>,
lr_§V bmoH$m§_Ü`o Am{U {deofV… Ma~r`wŠV d JmoS> nXmW©
OmñV ImUmè`m ImXmS> bmoH$m§_Ü`o hmoVmo Aerhr Zm|X
gmnS>Vo. åhUOoM, _Yw_ohmMo XmoZ _w»` àH$ma, Á`m§Zm
AmO AmnU Q>mBn-1 Am{U Q>mBn-2 S>m`~o{Q>g åhUVmo,
Vo AmoiIÊ`mVhr ^maVr` Am`wd©oXmMm`© `eñdr Pmbobo
hmoVo. AmZwd§{eH$Vm, bÇ>nUm, ~¡R>r OrdZe¡br d é½UmMr
AmhmanÕVr `m§À`mer _Yw_ohmMm XmQ> g§~§Y Amho hohr
Ë`m§À`m bjmV Ambobo hmoVo. Vem AZoH$ Zm|Xrhr àmMrZ
Am`wd}{XH$ J«§Wm§_YyZ AmT>iyZ `oVmV.

B{Oá Am{U ^maVmà_mUoM MrZ, OnmZ Am{U H$mo[a`m
`m Xoem§_Ü`ohr gw_mao BgdrgZmÀ`m Xþgè`m d {Vgè`m
eVH$mV Ho$ë`m Joboë`m S>m`~o{Q>g~m~VÀ`m AZoH$ Zm|Xr
CnbãY AmhoV.

{MZr {hßnmoH«o$Q>g Ago åhUyZ Á`m§Zm AmoiIbo OmVo,
Ago àmMrZ H$mimVrb {MZr d¡ÚH$s` VÁk, Mm§J Mw§J-
qMJ `m§Zr S>m`~o{Q>g `m AmOmam~m~V Ho$boë`m Zm|Xr
gmnS>boë`m AmhoV. VgoM, br ewAmZ Zm_H$ EH$m OnmZr
VÁkmZo `m AmOmam~m~V Ho$boë`m Zm|Xrhr gmnS>boë`m
AmhoV. OmñV bKdr hmoUo, OmñV VhmZ bmJUo Am{U
dOZ H$_r hmoUo hr EH$m {d{eï> amoJmMr bjUo AmhoV Ago
dU©Z Ë`m§Zr Ho$bo hmoVo. nwT>o gmVì`m eVH$mV MoZ MwAmZ
`m {MZr d¡ÚmZo `m AmOmambm "{e`mAmo Imo qnJ' Ago
Zmd {Xbo.

Am¾o` Am{e`mVë`m Xoem§Vrb d¡Úm§Zr gw_mao AmR>ì`m
eVH$mnmgyZ Agohr Z_yX H$ê$Z R>odbobo Amho, H$s Jido
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hmoUo, ËdMmamoJ hmoUo, Ñï>r AYy hmoUo Am{U j`amoJ hmoÊ`mMo
à_mU _Yw_oht_Ü`o OmñV AgVo. `m {d{eï> AmOmamgmR>r
Mm`ZrO, H$mo[a`Z, OnmZr Aem gd© ñWm{ZH$ ^mfm§_Ü`o
doJdoJir Zmdo hmoVr.

AH$amì`m eVH$mVbm à{gÕ Aa~r hH$s_, BãZ {gZm,
`m§Zr AZoH$ ì`mYtda g§emoYZ d CnMma Ho$bo. BãZ {gZm
`m§ZmM nmümË` Xoem§_Ü`o A{dgrZm `m ZmdmZo AmoiIbo
OmVo. Ë`m§Zr "Ab-H$mZyZ {\$b {Vã~' (d¡ÚH$emñÌmMm
{gÕm§V) `m ZmdmMm, nmM I§S> Agbobm EH$ kmZH$moe
{b{hbm. `mM kmZH$moembm B§J«Or_Ü`o The Cannon of

Medicine Ago Zmd Amho. EH$ d¡ÚH$s` g§X^©J«§W åhUyZ
nmümÎ` Xoem§_Ü`o hm J«§W nydunmgyZ dmnabm OmV hmoVm.
AmOhr `wZmZr hH$s_ hm J«§W Aä`mgÊ`mgmR>r dmnaVmV.
`m J«§Wm_Ü`o BãZ {gZm `m§Zr _Yw_ohmÀ`m gd© bjUm§Mo
AMyH$ dU©Z Ho$bo Amho. _Yw_ohr é½Umbm gVV VhmZ
bmJVo d gVV bKdr hmoV Agë`m_wio `m AmOmambm BãZ
{gZm `m§Zr Ab-Xþbm~ (nmÊ`mMo MH«$) Am{U PëHw$b
Hw${b`m (_yÌqnS>mMm A{Vgma) Aer Zmdo {Xbr hmoVr.
_Yw_ohm_wio `oUmam AeŠVnUm BVa AmOmamnojm Iyn
doJù`m àH$maMm AgVmo, Am{U _Yw_oht_Ü`o J±JarZ d
b¢{JH$ g_ñ`m hmoD$ eH$VmV `mMmhr C„oI Ë`m§Zr Ho$bm
Amho. _Yw_ohtÀ`m _yÌmMr Md JmoS> AgVo `m g§H$ënZoda
A{dgrZm `m§Zr Ë`m§À`m kmZH$moem_Ü`o ^a {Xbm hmoVm.
H$Xm{MV Ë`m§À`m boIZm_wioM `wamonr` d¡ÚH$s` VÁkm§Zm ho

g_Obo Agmdo H$s _Yw_ohtMo _yÌ JmoS> MdrMo AgVo.
AZoH$ dfmªZ§Va, _Ü``wJrZ {dÛmZ _moB©gog

_m`_moZmBS²g (1138-1204) `m§Zr {gS>mo{ggÀ`m
bjUm§gh _Yw_ohmMo Vnerbdma dU©Z {bhÿZ R>odbo hmoVo.
Om{bZyg Am{U BVa `wZmZr {dÛmZm§ZrXoIrb Aer Zm|X
H$ê$Z R>odbobr Amho, H$s _mZ{gH$ Ìmg, Znw§gH$Vm, J±JarZ
Am{U Jiy BË`mXr {dH$mam§er `m AmOmamMm AJXr
OdiMm g§~§Y Amho.

àmMrZ B{Opße`Z, ^maVr`, {MZr Am{U Aa~
bmoH$m§Zr _Yw_ohmMr d¡ÚH$s` {MÝho Am{U bjUo `m§Mo dU©Z
H$aÊ`mMm à`ËZ Iyn Mm§Jë`m àH$mao Ho$bm hmoVm. "_Yw_oh
H$m hmoVmo?' `m àýmMo Zo_Ho$ CÎma _mÌ Ë`m§Zm {_imbobo
ZìhVo. åhUyZM, _Yw_ohmMo ImÌrera {ZXmZ H$go H$am`Mo,
`m ~m~VÀ`m g§H$ënZm {dH${gV H$aÊ`m_Ü`ohr Ë`m§Mo
\$mago `moJXmZ Pmbobo {XgV Zmhr.

nm¡dm©Ë` Xoem§_Ybo d¡ÚH$s` VÁk _Yw_ohm~m~V Ogo
g§emoYZ d Zm|Xr H$aV hmoVo Ë`mMà_mUo nmümÎ` Xoem§_Ybo
d¡ÚH$s` VÁkXoIrb `m AmOmam~m~V kmZ g§nmXZ H$aV
hmoVoM.

nm{ü_mË` Xoem_Ü`o `m AmOmam{df`r nydm©nma H$m`-
H$m` kmZ CnbãY Pmbo hmoVo d Vo nwT>o H$goH$go {dH${gV
hmoV Jobo Vo AmnU `m nwT>rb ^mJmV ~Ky `m.

- S>m°. ñdmVr ~mnQ>
swateebapat@gmail.com

H$mOiH$mR>
(H${dVmg§J«h)

`m{_Zr Xidr
_yë` … 200 én`o

bmoH$a§JZm`H$
àH$me Im§S>Jo
_yë` … 350 én`o

gdbVrV … 210 én`o

{X„r S>m`ar
gw{à`m XodñWir

_yë` … 300 én`o
gdbVrV … 180 én`o
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_mJrb A§H$m§_Ü`o AmnU H$H©$amoJmonMmamgmR>r ìhm`ag
Woanr Am{U Z§Va ~°ŠQ>o[aAmoWoanrg§~§Yr _m{hVr H$ê$Z
KoVbr. AmVm AmUIr EH$m amoJmonMma nÕVrMr AmoiI
H$ê$Z KoD$ `m. amoJmonMmanÕVrV ZdrZ V§ÌkmZmÀ`m
Am{dîH$mam_wio ZdZdrZ nÕVr {dH${gV hmoV Joë`m. na§Vw
H$mbm§VamZo Ë`mMo Xþîn[aUm_ {Xgm`bm bmJë`mZ§Va gwa{jV
Aem nma§n[aH$ nÕVtMm n`m©` nwÝhm g_moa `oD$ bmJbm.
`m nmœ©^y_rda "~°ŠQ>o[aAmo\$mOWoanr Vo A±{Q>~m`mo{Q>H$ Woanr'
Agm Pmbobm àdmg nwÝhm ~°ŠQ>o[aAmo\$mOWoanrH$So> diVmZm
{XgVmo Amho. ~Ky `m Va `m "`y Q>Z©'Mr H$Wm.

\o${bŠg S>r hoaobo `m \«|$M _m`H«$mo~m`mobm°{OñQ>Zo
1917 _Ü`o EH$m AÑí` Aem "AdamoYH$mMm' -
A±Q>mJmo{ZñQ> - emoY bmdbm. ~°ŠQ>o[a`m Agboë`m g§dY©Z
AJma_mÜ`_mda Vmo Q>mH$bm åhUOo _¥V ~°ŠQ>o[a`m§Mo
nmaXe©H$ ^mJ AJmada Ñï>rg nS>VmV Ago Ë`mZo ~{KVbo.

hm AdamoYH$ åhUOo Á`mbm AmO AmnU
"~°ŠQ>o[aAmo\$mO' Ago åhUVmo. ~°Q>ŠQ>o[a`mbm ImUmam {dfmUy
åhUOo ~°ŠQ>o[aAmo\$mO. `m ZdrZ àH$maÀ`m {dfmUyMo
Zm_H$aU Ë`mZo "~°ŠQ>o[aAmo\$mO' Ago Ho$bo. 1918 Vo

1921À`m Xaå`mZ Ë`mZo AZoH$ àH$maMo "~°ŠQ>o[aAmo\$mO'
emoYyZ H$mT>bo. pìh{~«Amo H$m°bam `m ~°ŠQ>o[a`mbm ImUmè`m
{dfmUyMmXoIrb emoY bmdbm. ho H$m°bam Am{U Q>m`\$m°BS>
`mgmR>r amoJmonMma nÕVr åhUyZ dmnabo Omdo Agm Xmdm
Ë`mZo Ho$bm hmoVm. nwT>o 1928 gmbr no{Z{gbrZÀ`m emoYm§Z§Va
Ë`mMm Xmdm _mJo nS>bm. _mÌ 1970À`m XeH$mV
à{VO¡{dH$m§Zm amoJO§Vy à{V{damoY Xe©dy bmJë`mMo bjmV
Ambo Am{U nwÝhm J§^ra AmOmam§gmR>r "~°ŠQ>o[aAmo\$mO'
WoanrMmM dmna H$amdm Agm {dMma nwT>o Ambm.

3 gßQ>|~a 1917 `m {Xder S>r hoaobo `mZo {S>g|Q´>rÀ`m
{OdmUybm g§gJ© H$aUmè`m AdamoYH$ gyú_OrdmMm
ñdV§ÌnUo emoY bmdbm. 1919 _Ü`o Ë`mZo hmM à`moJ
_mUgmda H$ê$Z EH$m {S>g|Q´>rÀ`m amo½`mbm ~ao Ho$bo.
1920 _Ü`o Vmo B§S>mo-MrZ àXoemV H$m°bam Am{U ßboJMm
Aä`mg H$aÊ`mgmR>r Jobm. df©^amVM \«$mÝgbm naVë`mda
Vmo AZoH$ à`moJemim§_Ü`o àdoemgmR>r YS>nS>V hmoVm. Ë`mMo

~°ŠQ>o[aAmo\$mO WoanrMo nwZamJ_Z!

S>m°. a§OZ JJ}

_¥V ~°ŠQ>o[a`m§Mo nmaXe©H$ ^mJ. `m§Zm ßbmŠg Ago åhUVmV. \o${bŠg S>r hoaobo
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nmüa BpÝñQ>Q>çyQ>Mo S>m`aoŠQ>a, Amë~Q>© H°$ë_oQ>, `m§À`mer
_V^oX Pmbo. 1921 gmbr Ë`mZo "~°ŠQ>o[aAmo\$mO Am{U
amoJà{VH$maH$eŠVr' `m ZmdmMm EH$ _moZmoJ«m\$ à{gÕ
Ho$bm. Ë`mMm n[aUm_ Agm Pmbm H$s Ë`mH$mimV n{ü_
`wamonmVrb S>m°ŠQ>a Am{U emñÌk `m§Zr "\$mO Woanr'Mm
_moR>çm à_mUmV `eñdrnUo Cn`moJ gwê$ Ho$bm. `m
amoJmonMma nÕVrV EImXm \$mO {d{eï> amoJm{déÕ H$m_
H$aV Zgob Va Ë`mZo {d{dY \$mOogMo {_lU åhUOoM
"\$mO H$m°H$Q>ob' dmnaÊ`mMm gëbm {Xbm.

AÚmn ho ~°ŠQ>o[aAmo\$mO Zo_Ho$ H$m` AmhoV, H$go
{XgVmV, ho H$moUmbmM _mhrV ZìhVo. Zmo~ob nwañH$maàmá
emñÌk Owëg ~m°S}>Q> `m§Zr Agm Xmdm Ho$bm hmoVm H$s ho
EH$ ~°ŠQ>o[a`m_Ü`oM ApñVËdmV Agbobo {ZOud agm`Z
qH$dm EÝOmB_ Agmdo. ~°ŠQ>o[a`mM ho à{WZ ~mhoa Q>mHy$Z
Ë`mV Ë`m§Mm ~ir OmV Agmdm. dmX-à{VdmX Mmby hmoVo
Var S>r hoaobo `mZo Amnbo \$mO WoanrMo à`moJ MmbyM R>odbo
hmoVo. AIoa 1939 _Ü`o hoë_§Q> añH$m `mZo BboŠQ´>m°Z
_m`H«$moñH$monImbr n{hbm "~°ŠQ>o[aAmo\$mO' ~{KVbm Am{U
hm EH$ {dfmUy (ìhm`ag) Agë`mMo Omhra Ho$bo.

Ambm. Ë`mZo _w§~B©V _w¸$m_ Ho$bm Am{U àý gmoS>dbm.
bo. H$Z©b Oo _m°[agZ ho Ë`m doir hm°pßH$Ýg BpÝñQ>Q>çyQ>Mo
S>m`aoŠQ>a hmoVo. n§Om~ àm§VmV Ë`mZo \$mO WoanrMo à`moJ
Ho$bo Am{U _¥Ë`wXa 90 Q>ŠŠ`m§Zr H$_r Ho$bm.

bdH$aM \$mO Woanr OJ^a à{gÕ Pmbr. Ë`m§Zr
B{Oá, ^maV, A_o[aH$m, a{e`m `m Xoem§Mm Xm¡am Ho$bm.
1926 _Ü`o ^maVmZo ßboJgmR>r `m WoanrMm dmna H$aÊ`mMo
R>adbo. na§Vw hm°pßH$Ýg BpÝñQ>Q>çyQ>bm ho \$mOog à`moJemioV
{d{eï> _mÜ`_mV gwpñWVrV amIVm Ambo Zmhr. Ë`m doir
S>r hoaobo B{Oá_Ü`o hmoVm. VoWyZ aOm KoD$Z Vmo ^maVmV

AIoa no{Z{gbrZZo d¡ÚH$joÌmV gmd©O{ZH$arË`m àdoe
Ho$bm. VwbZoZo dmnam`bm gmonr Aer "A±{Q>~m`mo{Q>H$ Woanr'
à{gÕ Pmbr Am{U "\$mO Woanr' _mJo nS>br.

à{VO¡{dH$m§Mr ^wai!
1900À`m Xaå`mZ A_o[aHo$Vrb Ano{jV Am`w_m©Z

nwéfm§_Ü`o 46 df} Va pñÌ`m§_Ü`o 48 df} Ago hmoVo. OJ^a
g§gJ©OÝ` amoJ hoM _¥Ë`yMo à_wI H$maU hmoVo. H$m°bam, ßboJ,
KmQ>gn©, j`, S>m§½`m ImoH$bm, ñH$maboQ> Vmn, Q>m`\$g,
JwáamoJ Ago ho {OdmUy g§gJ©OÝ` amoJ hmoVo. Aem
AmnËH$mbrZ n[apñWVrÎm à{VO¡{dHo$ hmM EH$ am_~mU
Cnm` hmoVm. 2011 _Ü`o A_o[aHo$V 26 H$moQ>r 20 bmI
bmoH$m§Zm à{VO¡{dHo$ hrM amoJmonMma nÕV åhUyZ dmnabr
OmV hmoVr. gÜ`m Am¡fYmonMma, YmÝ` Am{U \$i\$imdi
`m joÌmV OJ^amV à{Vdfu 1 Vo 2 bmI Q>Z à{VO¡{dH$m§Mm
dmna Ho$bm OmVmo. à{VO¡{dH$m§Mm A{ddoH$s dmna gÜ`m
Mm§JbmM ^modm`bm bmJbm Amho. `mV àm_w»`mZo ~oQ>m-
b°ŠQ>_, A{_Zmo½bm`H$mogmB©S²g, Šbmoa§\o${ZH$m°b Am{U
Q>oQ´>mgm`pŠbÝg `m§Zm à{V{damoY H$aUmar OZwHo$ amoJH$maH$
gyú_Ordm§V _moR>çm à_mUmV {dH${gV hmoV AmhoV. d¡ÚH$s`
CnMmamXaå`mZ Zì`mZo {Z_m©U Pmbobo g§gJ© ho CnMmamgmR>r
AdKS> ~ZyZ Ë`m_wioM hmoUmè`m é½UmÀ`m _¥Ë`yMo à_mU
Iyn dmT>bo Amho.

à{VO¡{dH$ à{V{damoYmMo AmìhmZ!
à{VO¡{dH$m§Mr {Z{_©Vr H$aUmè`m Am¡fY {Z_m©U

CÚmoJmV ZdZdrZ à{VO¡{dH$m§Mr {Z{_©Vr H$aÊ`mMr Iyn

{OdmUyÀ`m noerda ñda Pmbobo ~°ŠQ>o[aAmo\$Oog
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_moR>r ñnYm© gwê$ Amho. `mbm AmnU "A±{Q>~m`m°{Q>H$
nmBnbmBZ' Ago åhUy `m. 21ì`m eVH$mV àH$fm©Zo Ago
OmUdy bmJbo Amho H$s gyú_Ordm§Mm à{VO¡{dH$m§Zm hmoUmam
AdamoY bjmV KoVm Am¡fY {Z{_©Vr CÚmoJmVrb ZmdrÝ`nyU©
g§`wJm§À`m {Z{_©{Vg§emoYZmMr {Xem ~XbV Mmbbr Amho.
1983-1987 `m H$mbmdYrV A_o[aHo$V E\$S>rEZo 16
ZdrZ à{VO¡{dH$m§Zm _mÝ`Vm {Xbr hmoVr. 2010-2016
`m H$mbmdYrV `mMm EHy$U H$b H$_r hmoD$Z Vmo \$ŠV 6
ZdrZ à{VO¡{dHo$ BVH$m Kgabm Amho. H$m~m©noZ_
(Carbapenem) dJm©Vrb à{VO¡{dHo$ `m§Zm AmnU
"A±{Q>~m`mo{Q>H$ nmBnbmBZ'_Yrb eodQ>Mr à{VO¡{dHo$
AgoM åhUy `m. 2000 gmbmngyZ hm°pñnQ>b_Yrb
"ŠbopãOEbm Ý`y_moZr' `m g§gJ©OÝ` {OdmUyV "H$m~m©noZ_
à{V{damoY' {Z_m©U hmoD$Z nwT>o Vmo dmT>VM Joë`mMo bjmV
Ambo. hr EH$ AmnËH$mbrZ n[apñWVr hmoVr.
amoJmonMmamgmR>r `m à{VO¡{dH$m§Zm n`m©` Zgë`m_wio hr
AIoaMr AmemXoIrb _mdiV Mmbbr Amho. ŠbopãOEbm
Ý`y_moZrÀ`m {OdmUyg§gJm©_wio _¥Ë`wXma 40 Vo 50 Q>ŠHo$
BVH$m dmT>bm Amho. "A±{Q>~m`mo{Q>H$ nmBnbmBZ'_Yrb
eodQ>À`m à{VO¡{dH$mn`ªV AmnU nmohmoMbmo Agë`m_wio
g§gJ©OÝ` amoJmonMmamMr d¡{œH$ {dMmanÕVr àH$fm©Zo ~XbVo
Amho. `m§Zm ESKAPE EñHo$n amoJO§Vy Ago åhUVmV.
EÊQ>oamoH$moH$g \o${e`_ (Enterococcus faecium),
ñQ´>oßQ>moH$moH$g Am°[a`g (Staphylococcus aureus),
ŠbopãOEbm Ý`y_moZr (Klebsiella pneumonia),
A°{gZoQ>mo~°ŠQ>a ~w_mZr (cinetobacter baumannii),
ñ`wS>mo_moZmg Aé{OZmogm (Pseudomonas aeruginosa),
Am{U EÊQ>oamo~°ŠQ>o[a`m (Enterobacter spp.). `m àË`oH$
{OdmUyÀ`m AmÚ AjamnmgyZ "ESKAPE' hm eãX ~Zbm
Amho. Aem àH$maÀ`m ~hþAm¡fY à{VamoY {OdmUy
(Multidrug resistant Bacteria) gmR>r ZdrZ
Am¡fYmonMma nÕVr bdH$amV bdH$a {Z_m©U H$aUo
AË`mdí`H$ Amho. 21ì`m eVH$mÀ`m {Vgè`m XeH$mV
àdoe H$aVmZm à{VO¡{dH$m§Zm AdamoY {Z_m©U hmoÊ`mMr
H$maUo Am{U Aem amoJO§Vy§Mo OJ^a ŠbmoZ {Z_m©U hmoÊ`mMr
H$maUo "ZoŠñQ> OZaoeZ {g¹o$pÝg§J' nÕVrZo emoYyZ H$mT>mdr
bmJVrb, Ë`m§Mm ~maH$mB©Zo _mJmodm ¿`mdm bmJob.

hm YmoH$m g_moa {XgV AgVmZm Amnë`mbm
à{VO¡{dH$-nyd©H$mimV (pre-antibiotic era of

medicine) bdH$aM S>moH$mdyZ ~Kmdo bmJUma Amho H$m?
Anma§n[aH$ à{VO¡{dH$m§Mm {dMma H$amdm bmJUma Amho

H$m? "\$mO WoanrMm' Va Zì`mZo {dMma H$amdm bmJUma
Zmhr Zm?

bm`{Q>H$ \$mO
~°ŠQ>o[a`mbm ImUmam {dfmUy åhUOoM bm`{Q>H$ \$mO.

ho {dfmUy XmoZ àH$maMo AgVmV. EH$ eonyQ> Agbobo,
Á`mV Xþhoar Ym½`m§Mm S>rEZE AgVmo. Am{U Xþgao eonyQ>
Zgbobo, Á`mV EHo$ar Ym½`mMm S>rEZE AgVmo.
~°ŠQ>o[aAmo\$mO Woanr_Ü`o bm`{Q>H$ \$mOog dmnabo OmVmV.

bm`gmoOo{ZH$ \$mO
Xþgè`m àH$maMm ~°ŠQ>o[a`mbm Z ImUmam nU

~°ŠQ>o[a`mÀ`m noerV JwÊ`mJmoqdXmZo ghOrdZ OJUmam
{dfmUy åhUOoM bm`gmoOo{ZH$ \$mO. `mbm "àmo\$mO'
Agohr åhUVmV. AÞmVrb amoJH$maH$ {OdmUy Büoarer`
H$mobm` 0157:H7 hm ñQ´>oZ Va 18 {d{dY àmo\$mOogbm
Amnë`m noerV gm_mdyZ KoVmo Am{U {OdmUyÀ`m S>rEZEÀ`m
20 Q>ŠHo$ OZwHo$ ì`mnVmo. hm ~°ŠQ>o[aAmo\$mO Ë`m {OdmUybm
CËn[ad{V©V H$aVmo. `m_wio Ë`m {OdmUybm AZoH$ \$m`Xo
{_iVmV. EH$ åhUOo Ë`mMr amoJH$maH$ j_Vm dmT>Vo.
CXmhaUmW© {S>ßWo[a`m {df, {eJm {df, ~moQ>çw{bO_ {df
`m§Mr Vrd«Vm dmT>Vo. Xþgao _hÎdmMo åhUOo Ë`m {OdmUyMm

bm`{Q>H$ MH«$ Am{U bm`gmoOo{ZH$ MH«$ `mVrb \$aH$ Xe©dUmao {MÌ
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à{VO¡{dH$m§Zm AdamoY (Antibiotic resistance) dmT>Vmo.
~°ŠQ>o[aAmo\$mO Woanr_Ü`o bm`gmoOo{ZH$ \$mOog dmnabo OmV
ZmhrV.

àmÊ`m§Mo àmê$n
~°ŠQ>o[aAmo\$mO WoanrÀ`m C§Xam§da Ho$boë`m à`moJmV

Ago {XgyZ Ambo Amho H$s Kem_Ü`o ñ`wS>mo_moZmg
Aé{OZmogm `m {OdmUy_wio gopßgg Pmboë`m C§Xambm
~°ŠQ>o[aAmo\$mOog nmObo AgVm 66.7 Q>ŠHo$ C§Xra
_aUmnmgyZ ~Mmdbo. {Z`§ÌUJQ>mVrb gJioM C§Xra _obo.
h°_ñQ>a_Ü`o ŠbmoñQ´>r{S>`_ {S>{\${gb_wio B§S>çwñS>
B{b`mogoH$m`{Q>gMr pñWVr {Z_m©U hmoVo. Induced

ileocecitis (B§S>çwñS> B{b`mogoH$m`{Q>g) åhUOo bhmZ
AmVS>çmMm eodQ>Mm ^mJ (Ileum) Am{U _moR>çm
AmVS>çmMm gwédmVrMm ^mJ (Cesium) `m§À`m_Ü`o gyO
qH$dm OiOi {Z_m©U hmoÊ`mMr d¡ÚH$s` pñWVr.
'Induced' Mm AW© hr gyO EImÚm ~mø H$maUm_wio (Ogo
H$s g§gJ©, Am¡fYo, qH$dm {d{eï> à{H«$`o_wio) CX²^dbobr
AgVo. Ë`m§Zm _maH$ Aem ~°ŠQ>o[aAmo\$mOÀ`m EH$m _mÌoZo
h°_ñQ>a_Ü`o amoJà{V~§Y Pmë`mMo AmT>ibo.

ìhmÝH$mo_m`{gZbm AdamoY H$aUmam Büoar{e`m
\o${e`_ Agmo qH$dm ~oQ>m-b°ŠQ>m_oObm AdamoY H$aUmam
Büoar{e`m H$mobm` Agmo qH$dm B{_noZ_bm AdamoY H$aUmam
ñ`wS>mo_moZmg Aé{OZmogm Agmo, CXamÀ`m nmoH$irV
Q>moMboë`m {d{eï> ~°ŠQ>o[aAmo\$mOÀ`m _mÌoZo ho gJio
AdamoYH$ {OdmUy Zï> H$aÊ`mV `e {_imbo Amho.

H$mVS>r, \w$ß\w$go Am{U nMZ_mJm©V g§gJ© H$aUmam nU
à{VO¡{dH$m§Zm AdamoY H$aUmam ñ`wS>mo_moZmg Aé{OZmogmÀ`m
g§gJm©gmR>r "\$mO H$m°H$Q>ob'Mm amoJmonMmamgmR>r dmna H$aVm
`oVmo Ago {gÕ Pmbo Amho. ~hþAm¡fY à{VamoYH$ Büoar{e`m
H$mobm` 025:H4-ST131, pìh{~«Amo n°am{h_mobm`Q>rH$g,
ñ`wS>mo_moZmg Aé{OZmogm, A°{gZoQ>mo~°ŠQ>a ~mC_Zr `m§À`m
g§X^m©VXoIrb gH$mamË_H$ {ZîH$f© {_imbo AmhoV.

{deof åhUOo à{VO¡{dH$ à{VamoYH$ {OdmUyV
~°ŠQ>o[aAmo\$mOog_wio à{VO¡{dH$ g§doXZerbVm nwÝhm àmá
hmoVo Ago ñ`wS>mo_moZmg Aé{OZmogm_Ü`o {XgyZ Ambo Amho.

^{dî`mVrb ~°ŠQ>o[aAmo\$mO V§ÌkmZ
Joë`m e§^a dfmªnmgyZ hr CnMmanÕVr doJdoJù`m

àH$mao {Xbr OmV Amho. 1974 _Ü`o Q>m`\$m°BS>
g§gJm©Xaå`mZ 18574 _wbm§Zm Q>m`\$m°BS> \$mOogMr CnMma
nÕVr {Xbr Jobr hmoVr. ~°ŠQ>o[aAmo\$mOog Am{U à{VO¡{dHo$

`m§Mo {_lU ho A{YH$ n[aUm_H$maH$ Agë`mMo XmIbo
{_iVmV. gÜ`m `wamon Am{U A_o[aHo$V amoJmonMmamgmR>r
~°ŠQ>o[aAmo\$mOogMr Hw$R>brM CËnmXZo V`ma Ho$br OmV
ZmhrV. Ago Agbo Var AÞCËnmXZ Am{U à{H«$`m
CÚmoJm§V "O¡{dH$ {Z`§ÌUmgmR>r' AZoH$ ì`mdgm{`H$
~°ŠQ>o[aAmo\$mO CËnmXZm§Zm AÞ Am{U Am¡fY àemgZmZo
_mÝ`Vm {Xbr Amho. gmb_moZobm, {bñQ>o[a`m,
_moZmogm`Q>moOoÝg, Büoar{e`m H$mobm` O157:H7,
_m`H$mo~°ŠQ>o[a`_, H§$nm`bmo~°ŠQ>a, Am{U ñ`wS>mo_moZmg
gm`a|Or, _oWrgrbrZ{damoYr ñQ>o{\$bmoH$moH$g Am°[a`g Aem
{OdmUy§À`m {damoYmV hr CËnmXZo dmnabr OmVmV.
~°ŠQ>o[aAmo\$mOMm dmna H$ê$Z g§gJ© H$aUmao {OdmUyXoIrb
AmoiIbo OmVmV. CXmhaUmW© ~m`moë`w{_ZogÝg [anmoQ>©a
\$mOMm dmna H$ê$Z ~°{gbg A°ÝW«m{gg AmoiIVm `oVmo.

{H«$ñna/H°$g CRISPR/Cas V§ÌkmZmV EH$ gmYZ
åhUyZ ~°ŠQ>o[aAmo\$mOMm dmna H$aVm `oÊ`mMr eŠ`Vm
AmhoV. {OdmUyVrb EImXo à{VO¡{dH$ à{V{damoYr OZwH$
~XbÊ`mgmR>r, {H«$ñna/H°$gMm dmhH$ åhUyZ ~m`moB§{OZr`S©>
~°ŠQ>o[aAmo\$mOMm dmna Ho$bm OmD$ eH$Vmo. `mVyZ Vo
à{VO¡{dH$ à{V{damoYr ßbmpñ_S> {Zîà^ H$aVm `oB©b.

à{VO¡{dH$ à{V{damoYm_wio {Z_m©U hmoUmao AgmÜ` Ago
hm°pñnQ>b g§gJ©XoIrb ~m`moB§{OZr`S©> ~°ŠQ>o[aAmo\$mOMm
dmna H$ê$Z {Z`§{ÌV H$aVm `oVrb. é½Umb`mVrb Cƒ
g§gJm©Mo n¥ð>^mJ Am{U d¡ÚH$s` CnH$aUo `mda ho dmnaVm
`oVrb.

`m g§X^m©V gÜ`m (2025-26) nwT>rb VrZ d¡ÚH$
joÌmV H«$m§{VH$mar g§emoYZ hmoV Amho

1. H¥${Ì_ ~w{Õ_Îmm Am{U _erZ b{ZªJ : {dfmUy
Am{U {df-à{WZo `m§Mr g§H$ënZm, aMZm Am{U AmaoIZ
H$aÊ`mgmR>r H¥${Ì_ ~w{Õ_Îmoda AmYm[aV gm°âQ>doAa V`ma
H$aUo. d¡ÚH$s` joÌmV gyú_Ordm§À`m _m{hVrMm Zo_H$m
AW© bmdUo Am{U Ë`mgmR>r Z°À`wab b±JdoO àm°goqgJ
(NLP) `mgmaIo gmYZ dmnaUo.

2. ObX amoJ{ZXmZ nÕVr : ZdrZ amoJ{ZXmZ
gmYZm§_wio Zm°Z Q>çy~Š`w©bg _m`H$mo~°ŠQ>o[a`mÀ`m g§gJm©Mo
Ho$di 2 Vmgm§V {ZXmZ Ho$bo OmV Amho Á`mbm nydu 6
_{hZo bmJV hmoVo. à{VO¡{dH$m§Zm hmoUmam à{V{damoY hm
S>rEZE AZwH«$_U V§ÌmZo VËH$mi AmoiIVm `oD$ bmJbm
Amho.

3. à{VO¡{dH$m§Zm n`m©` : à{VO¡{dH$m§Mm à{V{damoY
dmT>V Agë`m_wio ~°ŠQ>o[aAmo\$mO WoanrH$So> g§emoYZmMm
H$b dmT>V Mmbbm Amho.
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Published findings on phage therapy in humans and in animal model

Causative agent Model Condition Oral Result summary1

Shigella dysenteriae Human Dysentery Oral All four treated individuals

recovered after 24 h

Vibrio cholerae Human Cholera Oral 68 of 73 survived in

treatment group and only

44 of 118 in control group

Pseudomonas aeruginosa Murine Sepsis Oral 66.7% reduced mortality

Clostridium difficile Hamster Ileocecitis Oral Co-administration with C.

difficile prevented infection

Hamster Ileocecitis Oral dose every 8 h for 72 h

92% reduced mortality

Vancomycin-resistant Enterococcus faecium Murine Bacteremia i.p. 100% reduced mortality

Beta-lactamase producing Escherichia coli Murine Bacteremia i.p. 100% reduced mortality

Imipenem- resistant P. aeruginosa Murine Bacteremia i.p. 100% reduced mortality

Acinetobacter baumannii, P. aeruginosa and Murine Sepsis i.p. Animals protected against

Staphylococcus aureus fatal dose of A. baumannii

and P. aeruginosa but not

S. aureus

Escherichia coli Murine Meningitis i.p. or s.c. 100% and 50% reduced

and Sepsis mortality for meningitis

and sepsis, respectively

MDR Vibrio parahaemolyticus Murine Sepsis i.p. & oral 92% and 84% reduced

mortality for i.p. and oral

routes, respectively

S. aureus Rabbit Wound s.c. Co-administration with

infection S. aureus prevented infection

MDR S. aureus Human Diabetic Topical All 6 treated patients

foot ulcer recovered

Unclassified bacterial dysentery Human Dysentery Oral Phage cocktail improved

symptoms of 74% of 219

patients

Salmonella typhi Human Typhoid Oral In cohort of 18577 children,

phage treatment associated

with 5-fold decrease in

typhoid incidence compared

to placebo

Antibiotic-resistant P. aeruginosa Human Chronic Oral Phage treatment safe and

Otitis symptoms improved in

double-blind, placebo-

controlled Phase I/II trial

g§X^© :
https://pmc.ncbi.nlm.nih.gov/articles/PMC5547374/sec6

- S>m°. a§OZ JJ}
ranjan.garge@gmail.com
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A°bOu hm eãX gdmªÀ`m n[aM`mMm Amho. Ë`mOmJr
MnIb ~gob Agm _amR>r eãX dmMZmV Ambobm Zmhr.
gmYmaUnUo A°bOuÀ`m OdinmgMm eãX Amho dmdSo>!
dmdSo> AgUo åhUOo _bm Var dmQ>Vo H$s Vr Jmoï> qH$dm
dñVy qH$dm nXmW© ZH$mogm dmQ>Uo qH$dm Ë`mMm Ìmg hmoUo.
Ë`m_wio dmdSo> hm eãX Vgm gm_mÝ`V… ~è`mM doim
doJdoJù`m AWm©Zo dmnabm OmD$ eH$Vmo Vgo A°bOu `m
eãXmMo Zmhr. A°bOu hm eãX gdmªÀ`m n[aM`mMm AmhoM
_J `m boImV VmoM eãX dmnam`bm H$m` haH$V Amho.
A°bOu hr EH$ gd©gmYmaU g_ñ`m Amho. A°bOu
H$moUË`mhr d`moJQ>mVrb ì`ŠVrbm hmoD$ eH$Vo. na§Vw bhmZ
_wbm§_Ü`o {VMo à_mU OmñV AmT>iyZ `oVo. AbrH$So>
A°bOuMo à_mU Oam OmñVM dmT>Vo Amho Ago dmQy> bmJbo
Amho. A_o[aHo$V AmOmanUmÀ`m {d{dY {dH$mam§_Ü`o Z§~a
bmdm`Mm Pmbm Va A°bOu `m {dH$mamMm ghmdm Z§~a
bmJVmo. g§nyU© OJmV A°bOu `m {dH$mamZo AmOmar
nS>Umè`m bmoH$m§Mo à_mU 2.5 Q>ŠHo$ Amho. _moR>çm
eham§_Ü`o dmT>Ë`m àXÿfUm~amo~a A°bOuMo dmT>Vo à_mUhr
{XgyZ `oV Amho. AJXr 3-4 dfmªÀ`m _wbm§ZmgÕm nmoir,
gwH$m _odm, e|JXmUo `mgma»`m nXmWmªMr A°bOu Agë`mMo
AmT>iyZ `oVo. {~Mmè`m§Zm nmoir ImVm `oV Zmhr, Ho$H$
ImVm `oV Zmhr. H$m` H$aUma? `mM H$maUmñVd H$mhr
Xoem§_Ü`o _wbm§Zm A°bOubm H$maUr^yV R>aUmao KQ>H$
Agbobo ImÚnXmW© emioV ZoÊ`mg ~§Xr Amho. CXmhaUmW©,
e|JXmUo, ~Xm_, H$mOy Agbobo nXmW© S>ã`mVyZ KoD$Z OmVm
`oV ZmhrV. Ago AZoH$ KQ>H$ AmhoV. gd©M KQ>H$ ~mX
Ho$bo Va Im`Mo H$m`? Vo H$R>rU AmhoM. Ë`m_wio
gm_mÝ`V… gd© _wbm§Zm AmdS>Umao KQ>H$ S>ã`m_Ü`o XoÊ`mMo
Q>miÊ`mH$So> H$b AgVmo.

A°bOu hr gd©gm_mÝ` Agbr Var \$ma _hÎdmMr
Amamo½`g_ñ`m Amho. AmnU ho OmUVmoM H$s àË`oH$
àmÊ`mH$So> Ë`mÀ`m e[aamV _wbV… amoJà{VH$maH$`§ÌUm

H$m`m©pÝdV AgVo. hr `§ÌUm \$ma Jw§VmJw§VrMr, noer Am{U
earamVrb Ad`d `m§À`m gmhmæ`mZo ~Zbobr AgVo. `m
`§ÌUo_Ü`o b{gH$m Ad`dm§Mm (lymphoid organs) _moR>m
gh^mJ AgVmo. `m b{gH$m Ad`dm§_Ü`o n[a{eï> åhUOo
AmVS>çm§Zm OmoS>bobo B§{Ð` (Appendix), aŠV dmhÿZ ZoUmè`m
amo{hUr Am{U Zrbm, ApñW_ÁOm (bone marrow),
b{gH$m J«§Wr (lymph nodes), b{gH$m CVr (lymphoid

tissue), pñßbhm (spleen), Wm`_g (thymus) Am{U
Q>°mpÝgbg (tonsils) `m§Mm g_mdoe Amho. qb\$mogmBQ>²g `m
aŠVmVrb EH$ àH$maÀ`m noer AmhoV Am{U Ë`mgwÕm \$ma
_hÎdmÀ`m AmhoV. øm gd© bgrH$m Ad`dm§Mm
qb\$mogmBQ>²gMr {Z{_©Vr Am{U Ë`m§Zm g{H«$` H$aÊ`m_Ü`o
\$ma _moR>m dmQ>m Amho. earamda H$moUVohr g§H$Q> Ambo åhUOo
gyú_O§Vy, {OdmUy qH$dm \§$Jg BË`mXr bmJU Pmbr AgVm
hr `§ÌUm H$m`m©pÝdV hmoVo Am{U earamMm `m g§H$Q>mVyZ
~Mmd H$aÊ`mMm à`ËZ H$aVo. Ë`m_wio IaoVa e[aamVrb
H$moUVmhr {~KmS> amoJà{VH$maeŠVr Z¡g{J©H$arË`m R>rH$ H$ê$
eH$br nm{hOo. na§Vw Vgo hmoV Zmhr Am{U AmnU Ë`mgmR>r
S>m°ŠQ>am§Mr _XV KoVmo. hr amoJà{VH$maeŠVr CÎm_ pñWVrV
amIUo ho àË`oH$ gOrdmMo AmÚ H$V©ì` Agbo nm{hOo.

na§Vw H$mhr doiog hr amoJà{VH$maH$ `§ÌUm \$gVo H$maU
H$mhr gm_mÝ` Am{U {ZénÐdr nXmWmªZm MyHy$Z YmoH$mXm`H$
g_Obo OmVo. Ë`m_wio {Z{üV àH$maÀ`m (specific)

A±{Q>~m°S>rO {Z_m©U Ho$ë`m OmVmV. Ë`mM `§ÌUoV {hñQ>m{_Z
Am{U BVa amgm`{ZH$ KQ>H$ aŠV àdmhmV gmoS>bo OmVmV.
`mMm n[aUm_ gm¡å` qeH$m§nmgyZ OrdKoÊ`m à{V{H«$`m§Mr
bjUo {XgyZ `oÊ`mV hmoVmo. hr bjUo Vm~S>Vmo~ åhUOo
H$mhr goH§$Xm§V qH$dm WmoSo> g§WnUo åhUOo H$mhr Vmgm§_Ü`o
{Xgy bmJVmV. bjUo AVr gm¡å` Vo OrdKoUr Agy
eH$VmV.

A°bOu `m Amamo½`g_ñ`oMm emoY H$gm bmJbm Agob
Agm {dMma _ZmV `oUo gmh{OH$ Amho. H$maU `m

A°bOu

dgwYm Omoer
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g_ñ`o_Ü`o {XgyZ `oUmar bjUo BVahr H$mhr AmOmam§_Ü`o
{XgyZ `oVmV. Ë`m_wio Z¸$s H$moUVm AmOma Amho ho R>adUo
H$R>rUM Amho. na§Vw VodT>oM Vo JaOoMo Z¸$sM Amho. `m
g_ñ`oMm emoY BgdrgZ 1906 _Ü`o bmJbm. na§Vw Ë`mnydu
hOmamo df} hr g_ñ`m hmoVr. H$mhr _mUgm§Zm XÿY/MrO Va
H$mhr _mUgm§Zm _mgo ImD$Z A°bOuÀ`m bjUm§Zm gm_moao
Omdo bmJV hmoVo. hm AmOma H$em_wio Am{U ho nXmW©
Imëë`mda gdmªZm Z hmoVm \$ŠV H$mhr WmoS>çm bmoH$m§ZmM
H$m hmoVmo ho g_OV ZìhVo. Ë`m_wio Agob H$mhrVar H$maU
Ago åhUyZ gmoSy>Z {Xbo OmV hmoVo. Ë`mH$mir A°bOu hm
eãXXoIrb _mhrV ZìhVm, Am{U àË`oH$ àmÊ`m_Ü`o
amoJà{VH$maH$ `§ÌUm H$m`m©pÝdV AgVo hohr _mhrV ZìhVo.
gZ 1906 _Ü`o S>m°. Šbmo_oÝg dm°Z {n¹$sQ> (Dr. Clemens

Von Pirquet) `m Am°ñQ´>o{b`Z ~mbamoJVÁkmZo bhmZ
_wbm§Zm KQ>gnm©Mo (Diphtheria) ìh°pŠgZ {Xë`mda Ho$bobo
{ZarjU \$ma _hÎdmMo hmoVo. ho ìh°pŠgZ KmoS>çmÀ`m
{ga__Ü`o hmoVo. Ë`m§À`m ho bjmV Ambo H$s _wbm§Zm n{hbm
S>mog {Xë`mZ§Va AmOmanUmMr H$mhrhr bjUo {Xgbr
ZmhrV na§Vw Xþgam S>mog {Xë`mZ§Va Ë`mVë`m H$mhr _wbm§_Ü`o
AmOmanUmMr bjUo {Xgbr. S>m°ŠQ>am§Zr Ë`m§Mo ho _hÎdmMo
{ZarjU àH$m{eV Ho$bo. Ë`m_wio ZdrZ A°bOu emñÌmÀ`m
Aä`mgmbm gwédmV Pmbr. `m {dH$mambm A°bOu ho Zmdhr
Ë`m§ZrM {Xbo. Bgdr gZ 1921 _Ü`o àmgZrQ²P
(Prausnitz) Am{U Hw$ñQ>Za (Kustner) `m§Zr XmIdyZ {Xbo
H$s A°bOu {dH$mamMm KQ>H$ aŠVm_Ü`o {Z_m©U hmoVmo Am{U
aŠVm_m\©$V ngadbm OmD$ eH$Vmo. hm KQ>H$ åhUOoM
A±{Q>~m°S>r. Bgdr gZ 1967 _Ü`o BerPmH$ (Ishizak) `m
A_o[aH$Z OmoS>ß`mZo `m A°§{Q>~m°S>r IgE (Immunoglobulin

E) AmhoV Am{U Ë`m IgG ({OdmUyMr bmJU Pmë`mda
aŠVm_Ü`o AmT>iVmV) Ë`mnojm doJù`m AmhoV ømMm emoY
bmdbm. `m IgE A±{Q>~m°S>r _mñQ> noetZm {MH$Q>VmV Ë`m_wio
{hñQ>m{_Z aŠVm_Ü`o `oVo Am{U A°bOuMr bjUo {Xgy
bmJVmV. `m g§emoYZm_wio AmVm A°bOug_ñ`oMo {ZXmZ
ì`dpñWV hmoD$ eH$Vo.

_mUyg A°b{O©H$ H$gm ~ZVmo?
A°bOu {Z_m©U H$aUmao KQ>H$ earamV àdoe H$aVmV,

_J Vo H$moUË`mhr _mJm©Zo AgmoV. Ë`m doir Amnbo eara
A±{Q>~m°S>r {Z_m©U H$ê$ bmJVo. `m A±{Q>~m°S>r åhUOo
Bå`wZmo½bmo~ybrZ B (IgE). Aem àH$maÀ`m à{V{H«$`m ho
{\$ìha (Hay fever), H$mhr àH$maMm X_m (asthma) `m
AmOmam§_Ü`o nmhm`bm {_iVmV. `m A±{Q>~m°S>rO g_ñ`m

{Z_m©U H$aUmè`m àË`oH$ KQ>H$mgmR>r \$ma {Z{üV àH$maÀ`m
(specific) AgVmV. CXmhaUmW©, EH$ àH$maÀ`m
namJH$UmgmR>r (pollen) ~Zboë`m IgE Xþgè`m àH$maÀ`m
namJH$UmgmR>r H$m_ H$ê$ eH$V ZmhrV. EH$Xm EImÚm
ì`ŠVrÀ`m earamV Aem àH$mao EImÚm A°bOu {Z_m©U
H$aUmè`m KQ>H$mgmR>r IgE {Z_m©U Pmë`m H$s nwT>o H$Yrhr
Vr ì`ŠVr Ë`m KQ>H$mÀ`m g§nH$m©V Ambr H$s eara IgE

~Zdy bmJVo åhUOoM A°b{O©H$ à{V{H«$`m gwê$ hmoVo. Aem
àH$mao EImÚm KQ>H$màVr _mUyg g§doXZerb ~ZVmo.
åhUOoM Aem àH$maÀ`m KQ>H$m§àVr g§doXZerb ~ZUo hr
n{hbr nm`ar Amho. nwT>o H$Yrhr `m KQ>H$m§À`m gm{ÞÜ`mV
Amë`mda A°bOuMr bjUo {Xgy bmJVmV hr Xþgar nm`ar.

Vrd« A°b{O©H$ à{V{H«$`m (Anaphylactic shock)

H$mhr A°bOu {Z_m©U H$aUmao KQ>H$ Ago AgVmV H$s
Ë`m_wio A{Ve` Vrd« qH$dm Á`mÀ`m_wio àmUgwÕm J_dmdo
bmJVrb Aem àH$maÀ`m à{V{H«$`m§Zm Vm|S> Úmdo bmJVo.
`mbm Anà{Vajm (anaphylactic shock) Ago åhUVmV.
`m_Ü`o CVtZm (tissue), Kembm gyO `oUo, AMmZH$
aŠVXm~ H$_r hmoUo Ë`mM~amo~a A§Jmbm H§$S> gwQ>Uo,
AMmZH$ Ja_ hmoUo, œmg KoUo AdKS> hmoUo, S>moHo$ XþIUo,
_i_iUo, dmÝVr hmoUo, JaJaUo, Owbm~ hmoUo, ewÕ hanUo
`m§n¡H$s bjUo AmT>iVmV. Aem à{V{H«$`m H$mhr Am¡fYo,
H$mhr AÞnXmW©, {ga_, {df qH$dm H$mhr agm`Zo
`m§À`m_wio `oD$ eH$VmV. Á`m ì`ŠVr¨Zm ñdV…bm A°bOu
`oÊ`mMr XmQ> eŠ`Vm dmQ>Vo qH$dm AZw^d AgVmo qH$dm
g§doXZerb (sensitive) AgVmV Ë`m ì`ŠVr Vm~S>Vmo~
dmnamgmR>r Am¡fYm§Mm g§M (Kit) ñdV…~amo~a ~miJVmV.
`m g§Mm_Ü`o Vm~S>Vmo~ gwB© Q>moMyZ earamV nmR>dVm `oB©b
Ago (injectable) E{nZo{\«$Z ho Am¡fY AgVo. ho Am¡fY
A{Yd¥¸$ J«§Wrbm (Adrenal gland) g{H«$` H$aVo Am{U
öX`mMo R>moHo$ dmT>dVo.

A°bOubm H$maUr^yV {ZénÐdr nXmW©
* hdoVyZ ngaUmao … namJH$U, YwirMo H$U, H$mhr

Vrd« dmg, ~waer Am{U nmird àmÊ`m§Mo Ho$g.
* AÞ … e|JXmUo, gwH$m_odm, Jhÿ, gmo`m, qenbo,

A§S>r Am{U XÿY, _mgo BË`mXr.
* {H$Q>H$m§Mo X§e … _Y_mer, Jm§Yrb_mer Am{U

AÝ` H$mhr H$sQ>H$.
* Am¡fYo … no{Z{gbrZgmaIr à{VO¡{dHo$
* g§nH©$ … PmS>m§Mm MrH$ (Latex), H$mhr dZñnVr
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Am{U {ZHo$bgmaIo H$mhr YmVy, H$mhr
gm¢X`©àgmYZo BË`mXr

gd©gm_mÝ` bjUo
hr bjUo A{Vgm_mÝ` Vo J§^ra AgVmV. Xþb©j

Pmë`mg Ordhr J_dmdm bmJVmo.
* gm¡å` Vo _Ü`_ bjUo … qeH$m `oUo, ZmH$ dmhUo

qH$dm Mm|XUo, S>moù`m§Zm ImO gwQ>Uo, S>moù`m§VyZ
nmUr `oUo, ËdModa bmb nwai CR>Uo qH$dm
A§Jmda Jm§Yr CR>Uo. Ë`m{edm` CbQ>r, Owbm~
qH$dm A§Jmda gyO `oD$ eH$Vo.

* Vrd« bjUo … AmoR>, Or^ qH$dm Kembm gyO `oUo,
œmg KoÊ`mg Ìmg hmoUo, N>mVrV ^ê$Z
Amë`mgmaIo dmQ>Uo, S>moù`mnwT>o A§Ymar `oUo,
WH$dm, KaKa bmJUo, nmoQ>XþIr qH$dm aŠVXm~
AMmZH$ H$_r hmoUo.

CnMma Am{U ì`dñWmnZ
* Q>miUo … A°bOu à{V{H«$`m (reaction)

Q>miÊ`mMm gdm}Îm_ _mJ© åhUOo H$mhr {d{eï>
bjUo H$moUË`m KQ>H$mÀ`m g§nH$m©V Amë`mda

qH$dm EImXm nXmW© nmoQ>mV Jobm AgVm {XgyZ
`oVmV ho AmoiIyZ Ë`m KQ>H$m§nmgyZ Xÿa amhUo.

* _mñH$Mm dmna … Vwåhmbm H$mhr KQ>H$m§Mr A°bOu
Amho ho _mhrV Agob Va àdmgmV qH$dm JXuV
N95 _mñH$ dmnamdm.

* Am¡fYo … S>m°ŠQ>am§À`m {MÇ>r{edm` {_iUmar qH$dm
{MÇ>rZo {_iUmar A±{Q>{hñQ>_mBZ {S>H§$OoñQ>§Q> Am{U
H$m°aQ>rH$mopñQ>a°mBS>²g `m§gmaIr Am¡fYo bjUo
{Z`§ÌUmV R>odÊ`mg _XV H$ê$ eH$VmV. hr
Am¡fYo àdmgmbm OmVmZm Amnë`m~amo~a R>odmdrV.

* Bå`wZmoWoanr … A°bOuMr B§OoŠeZo H$mbm§VamZo
Vw_À`m amoJà{VH$maH$ `§ÌUobm hdoVrb qH$dm S§>I
_maUmè`m {H$Q>H$m§À`m {d{eï> A°bOu KQ>H$m§àVr
Ag§doXZerb ~ZdÊ`mg _XV H$ê$ eH$VmV.

Aem àH$mao A°bOu hr A{Vgm_mÝ` dmQ>br Var \$ma
J§^ra Amamo½`g_ñ`m Amho. àË`oH$mZo gm_mÝ` dmQ>Umè`m
bjUm§H$So> Xþb©j Z H$aVm doirM Cnm` H$aUo JaOoMo
Am{U Amdí`H$ Amho.

- dgwYm Omoer
josudha47@gmail.com

bdH$aM à{gÕ hmoV Amho

_hmamï´>mÀ`m

hmñ`aofm
g§nmXZ … à{gÕ ì`§J{MÌH$ma àem§V Hw$cH$Uu

_amR>r ì`§J{MÌH$mam§Mm gmYmaU gìdmeo dfmªMm AmT>mdm KoUmam
EH$ _hÎdnyU© XñVEodO..

e§. dm. {H$bm}ñH$a, {e. X. \$S>Urg, ~mimgmho~ R>mH$ao,
dg§V gadQ>o, XrZmZmW Xbmb, _Zmoha gào...

Vo AmOMo VéU ì`§J{MÌH$ma
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nmœ©^y_r
Joë`m XeH$mnmgyZ n¥ÏdrÀ`m hdm_mZmV ~aoM ~Xb

hmoV AmhoV. Vmn_mZdmT>, nmdgmMo à_mU d doimnÌH$
`mVrb ~Xb, h[aVJ¥hdm`y§Mo Ag§Vw{bV à_mU,
àXÿfUmVrb dmT>, g_wÐmÀ`m Vmn_mZmV d Ë`mÀ`m nmVirV
hmoV Agbobr dmT>, MH«$sdmXim§Mo dmT>Vo à_mU, ZÚm§Zm
`oUmao nya, T>J\w$Q>r, Jmam d drO nS>Ê`mMo dmT>Vo à_mU,
Y«wdr` àXoemVrb H$_r hmoUmam AmoPmoZ, ~\©$ {dViÊ`mMo
dmT>Vo à_mU hr hdm_mZ~Xbm§Mr H$mhr R>iH$ CXmhaUo
AmhoV. ho gd© amoIÊ`mMo H$R>moa à`ËZ gd© ñVam§da
Vm~S>Vmo~ A_bmV AmUbo ZmhrV Va ^{dî`mV `m
~Xbm§_Ü`o A{YH$ dmT> hmoUo AQ>i Amho. ho gd© ~Xb
Am§Vaamï´>r` nmVirda A{YH$madmUrZo d¡km{ZH$Ñï>çm {gÕ
H$ê$Z Ë`mda Cnm``moOZm gwMdUo AË`§V JaOoMo hmoVo. hr
JaO bjmV KoD$Z g§`wŠV amï´>m§Mm n`m©daU H$m`©H«$_
(United Nations Environment Programme -

`yEZB©nr) Am{U OmJ{VH$ hdm_mZ n[afX (World

Meteorological Organization - S>ãë`yE_Amo) `m§Zr
g§`wŠVnUo hdm_mZmÀ`m ~Xbm§g§~§YrMr Am§VagaH$mar

g{_Vr (The Intergovernmental Panel on Climate

Change - Am`nrgrgr) 1988 gmbr pñdËPbªS>_Yrb
{O{Zìhm `oWo ñWmnZ Ho$br {OWo {VMo _w»`mb` Amho.

C{Ôï>
hdm_mZ~Xbm§Mm gÜ`m hmoUmam n[aUm_, Ë`m_wio

{Z_m©U hmoUmao ^{dî`mVrb YmoHo$ Am{U Vo Q>miÊ`mgmR>r
qH$dm H$_r H$aÊ`mgmR>rMo Cnm` `m gdmªMo _yë`_mnZ H$aUo
ho Am`nrgrgrMo _w»` C{Ôï> Amho. Am`nrgrgr Z¡g{J©H$
d _mZd{Z{_©V hdm_mZ~Xbm§{df`rMr d¡km{ZH$ _m{hVr
XoVo, Ë`m§À`m gm_m{OH$ d Am{W©H$ n[aUm_m§À`m YmoŠ`m§Mo
Bemao XoVo Am{U Ë`mdarb Cnm`hr gwMdVo. hdm_mZ{df`H$
YmoaU R>adÊ`mgmR>r bmJUmar _m{hVr gd© ñVam§darb
emgZmbm Am`nrgrgr nwadVo.

aMZm d H$m`©nÕVr
Am`nrgrgr hr g§`wŠV amï´>g§KmMm _w»` ^mJ Amho.

Am`nrgrgrMo H$m`© VrZ "H¥${VJQ> (Working Groups)',
EH$ "H$m`©Xb (Task Force)' Am{U EH$ "H$m`©JQ> (Task

Group)' `m_Ü`o {d^mJbo Amho. ho hdm_mZmÀ`m
~Xbm§g§~§YrMo H$m_ H$aVmV.

n{hbm H¥${VJQ> Amho Vmo hdm_mZmMm ^m¡{VH$emñÌr`
nm`m. Xþgam H¥${VJQ> hdm_mZ~Xbm§_wio hmoUmao n[aUm_,
AZwHy$bZ d Agwa{jVVm `m~Ôb Amho Am{U {Vgam
H¥${VJQ> Amho hdm_mZ~Xbm§Mo hmoUmao n[aUm_
e_dÊ`mgmR>rMo Cnm` gwMdÊ`mgmR>r.

"H$m`©Xb' hm _w»`V… h[aVJ¥hdm`y§À`m amï´>r` gyMtMr
XoIaoI H$aÊ`mgmR>r Am`nrgrgrZo ñWmnZ Ho$bm. `m
H$m_mgmR>r Am§Vaamï´>r` ñVamda _mÝ` Agbobr H$m`©nÕVr
{Z_m©U H$aUo Am{U Ë`mgmR>r bmJUmao gm°âQ>doAa {dH${gV
H$aUo ho H$m`©XbmMo _w»` H$m_ Amho.

"H$m`©JQ>' hm h[aVJ¥hdm`y§Mo Ahdmb d So>Q>m~og

hdm_mZmÀ`m ~Xbm§g§~§YrMr
Am§VagaH$mar g{_Vr (Am`nrgrgr)

AZKm {eamiH$a
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dmnaÊ`mgmR>r gd© amï´>m§Zm àmoËgm{hV H$aVmo. `m
H$m`©JQ>mgmR>r 51 amï´>m§H$Sy>Z Amboë`m 81 Zm_m§H$Zm_YyZ
14 g^mgXm§Mr {ZdS> Am`nrgrgrZo Ho$br.

hdm_mZmÀ`m ~Xbm§g§~§YrMm {dXm (So>Q>m) CnbãY
H$ê$Z XoD$Z H$m`©Xb d H$m`©JQ> Am`nrgrgrÀ`m H$m_mbm
_hÎdmMr _XV H$aVmV.

H¥${VJQ>, H$m`©Xb Am{U H$m`©JQ> `m§À`m_Ü`o g_Ýd`
gmYÊ`mgmR>r VgoM Ë`m§À`m H$m`mªgmR>r Amdí`H$ AgUmar
gw{dYm åhUyZ EH$ g{Md Am{U Img H$m`©Xbm§Mm Vm§{ÌH$
_XVH|$Ð ho {d^mJ Am`nrgrgrbm OmoS>bobo AmhoV.

g§`wŠV amï´>m§Mo Am{U OmJ{VH$ hdm_mZ n[afXoMo gXñ`
Am`nrgrgr g{_VrMo d {VÀ`m H$m`©JQ>m§Mo gXñ` AmhoV.
`m gXñ`m§Mr dfm©VyZ {H$_mZ EH$Var ~¡R>H$ hmoV AgVo,
Á`m_Ü`o H$m_mMm g§nyU© AmT>mdm KoVbm OmVmo Am{U
AhdmbmÀ`m H$m_mgmR>r emñÌkm§Mo JQ> ghm Vo gmV
dfmªÀ`m H$mbmdYrgmR>r R>adbo OmVmV. `m emñÌkm§Mo
Zm_m§H$Z {d{dY amï´>m§À`m emgZmZo Ho$bobo AgVo. hdm_mZ
emñÌkm§À`m d gd© amï´>m§À`m _Vo `m Am`nrgrgrMo H$m`©
A{YH$ma ñdê$nmMo Amho.

gZ 1992 _Ü`o g§`wŠV amï´>g§KmV\}$ n`m©daU d
{dH$mg `m {df`mda ~«mPrb_Yrb [aAmo {X OmZoamo `m
ehamV EH$ n[afX ^adÊ`mV Ambr hmoVr. Ë`m n[afXoV
g§`wŠV amï´> g§KmÀ`m AIË`marV AgUmar hdm_mZmVrb
~Xb `m {df`mda Am§Vaamï´>r` ñVamda H$ama H$aUmar
g{_Vr (United Nations Framework Convention on

Climate Change - `yEZE\$grgr) `m EH$m ZdrZ
{d^mJmMr ñWmnZm H$aÊ`mV Ambr. hm g§`wŠV amï´>g§KmÀ`m
gXñ` Xoem§Zr g§`wŠVarË`m KoVbobm {ZU©` hmoVm.
1995nmgyZ `m {ZU©`mV gh^mJr Xoem§Mo à{V{ZYr Xadfu
^oQy> bmJbo.

`yEZE\$grgrÀ`m H$m`m©V Am`nrgrgrMm _hÎdmMm
dmQ>m Amho. OmJ{VH$ dmVmdaU~XbmÀ`m gÚ…pñWVrMm
Am{U Ë`mbm Vm|S> XoÊ`mgmR>r Ho$ë`m OmV Agboë`m
à`ËZm§Mm AmT>mdm KoÊ`mgmR>r 1992 gmbmnmgyZ
`yEZE\$grgrÀ`m nwT>mH$mamZo VÁkm§Mr dm{f©H$ ~¡R>H$ hmoV
Ago. OmJ{VH$ dmVmdaUmVrb ~Xbm§À`m gÚ…pñWVrMm
Am{U Ë`mbm Vm|S> XoÊ`mgmR>r Ho$ë`m OmV Agboë`m
à`ËZm§Mm AmT>mdm KoÊ`mgmR>r `m ~¡R>H$m hmoV. 1997 _Ü`o
OnmZ_Yrb Š`moQ>mo ehamVrb ~¡R>H$ Ë`mV Pmboë`m
H$amam_wio Eo{Vhm{gH$ d _hÎdmMr R>abr. d¡km{ZH$
Aä`mgmdê$Z Ago {ZXe©Zmg Ambo H$s OmJ{VH$
dmVmdaUmV ~Xb d Ë`m_wio hmoUmar OmJ{VH$ Vmn_mZdmT>

hr nyU©V… _mZd{Z{_©V AgyZ Vr _w»`Ëdo h[aVJ¥h
n[aUm_m§_wio hmoV Amho. hr Vmn_mZdmT> amoIÊ`mgmR>r
OmJ{VH$ nmVirda Am_ybmJ« à`ËZ hmoÊ`mMr JaO Amho.
{S>g|~a 1997 _Ü`o OnmZ XoemVrb Š`moQ>mo ehamVrb
~¡R>H$sV Pmbobm "Š`moQ>mo H$ama (àmoQ>moH$m°b)' hm Ë`m
à`ËZm§Mm EH$ _hÎdmMm Q>ßnm Amho. 11 {S>g|~a 1997
amoOr Š`moQ>mo àmoQ>moH$m°b ñdrH$maÊ`mV Ambm.

Am`nrgrgr H$moUVohr g§emoYZ H$aV Zmhr. {VMo H$m`©
VÁkm§À`m d emñÌkm§À`m {ZarjUm§da, Aä`mgmda d
g§emoYZmda AmYm[aV AgVo. åhUyZM Ahdmb
~ZdÊ`mgmR>r H¥${VJQ> Am{U YmoaU R>adUmao
(Policymakers) `m§Mm gh^mJ \$ma _hÎdmMm Amho.
g§ûcofU Ahdmb (Assessment Report) V`ma
H$aÊ`mgmR>r Amdí`H$ AgUmao hOmamo {ZarjUm§Mo {dûcofU
H$aUo, hOmamo emoY{Z~§Ym§Mo nwZamdbmoH$Z H$aUo d Ë`mVrb
_hÎdmÀ`m emoYm§Mr Zm|X H$aUo BË`mXr _hÎdmMo H$m_
{d{dY Xoem§Vrb AZoH$ emñÌk d VÁk `m§Zr ñdV:hÿZ
Ho$bo. AZoH$m§Zr H¥${VJQ>mV gh^mJ KoVbm. gdmªÀ`m AWH$
à`ËZm§Zo gd© Ahdmb gd©Vmonar AMyH$, AmXe© d nmaXe©H$
~Zbo AmhoV. YmoaUH$Ë`mªgmR>tÀ`m AhdmbmV 120 amï´>m§Mo
à{V{Z{YËd Amho.

Ahdmb
gZ 1988 Vo 2021 `m H$mimV Am`nrgrgrZo ghm

_yë`m§H$Z Ahdmb (Assessment Reports) à{gÕ Ho$bo
AmhoV. ho Ahdmb åhUOo OmJ{VH$ ñVamdarb
hdm_mZmVrb ~Xbm§Mm {d{dY A§Jm§Zr Ho$bobm ì`mnH$ d
gd© g_mdoeH$ d¡km{ZH$ Aä`mg d Ë`m§Mo {ZîH$f© AmhoV.
Am`nrgrgrMo Ahdmb ho YmoaU {ZX}emË_H$ ZgyZ Ë`mVrb
{ZîH$f© ho gd© ñVam§Vrb YmoaUH$Ë`mªZm ^{dî`mVrb
Vmn_mZdmT> Am{U hdm_mZmVrb ~Xbm§_wio dmT>Umao
Xþîn[aUm_ {Z`§ÌUmV R>odÊ`mgmR>r Cnm``moOZm R>adÊ`mgmR>r
Cn`wŠV AmhoV.

gmVdm Ahdmb V`ma H$aÊ`mMo H$m_ 2023 gmbr
gwê$ Pmbo AgyZ Vmo 2030 gmbmn`ªV V`ma hmoB©b. hm
Ahdmb Q>ßß`mQ>ßß`mZo à{gÕ hmoB©b.

à{gÕ Pmboë`m gd© ghmhr Ahdmbm§Mm WmoS>Š`mV
nam_e© nwT>o {Xbm Amho.

n{hbm Ahdmb
n{hbm Ahdmb 1990 gmbr à{gÕ Pmbm. `m

AhdmbmV hdm_mZ~Xbm§Mo OmJ{VH$ ñVamdarb n[aUm_ d



{dkmZYmam$&&$Owb¡ 2026$&&$42

Ë`mgmR>r Am§Vaamï´>r` _XVrZo Cnm``moOZm H$aÊ`mMo AmìhmZ
`m~Ôb g{dñVa {ddoMZ Ho$bo Amho. `m_Ü`o
`yEZE\$grgrgr `m Am§Vaamï´>r` g{_VrÀ`m {Z{_©VrMm
_hÎdmMm {ZU©` gwMdbm Jobm. hr g{_Vr åhUOo OmJ{VH$
Vmn_mZdmT> d Ë`m_wio hmoUmè`m hdm_mZmVrb ~Xbm§Mo
n[aUm_ H$_r H$aÊ`mMm H$ama Amho. hm Ahdmb V`ma
H$aÊ`mgmR>r OJ^amVrb 170 emñÌk d VÁk `m§Zr
`moJXmZ {Xbo Amho. `m§À`m{edm` AZoH$ Xoem§Vrb VÁkm§Zr
g_rjH$ åhUyZ H$m_ Ho$bo Amho.

Xþgam Ahdmb
Xþgam Ahdmb 1995 _Ü`o à{gÕ Pmbm. `m

AhdmbmV h[aVJ¥hdm`y dmT>V OmUma AgyZ Ë`m_wio
hdm_mZmV gVV dmT>V amhUmè`m ~Xbm§Mm Bemam {Xbm
Amho. h[aVJ¥hdm`y§À`m {Z{_©VrMr H$maUo d Vo H$_r
H$aÊ`mgmR>rMo Cnm` gd© amï´>m§Zr ñdrH$maÊ`mgmR>r 1997
gmbr Š`moQ>mo àmoQ>moH$m°b V`ma Ho$bm. Ë`mgmR>r bmJUmar
gm_J«r `m AhdmbmV gwMdbr Amho. `yEZE\$grgrgh
VrZ H$m`©JQ>m§À`m g§emoYZmË_H$ Aä`mgm§Mm, Ë`m§À`m
{ZîH$fmªMm d gyMZm§Mm g_mdoe `m AhdmbmV Amho.
gmYmaUnUo 2000 emñÌk d VÁk `m§Zr hm Ahdmb
V`ma H$aÊ`mgmR>r H$m_ Ho$bo Amho. 500 boIH$ Am{U
1000 g_rjH$ `m§Mm hm Ahdmb V`ma H$aÊ`mV gh^mJ
hmoVm. n{hë`m Ahdmbmnojm Xþgè`m AhdmbmV gh^mJtMr
g§»`m bjUr` dmT>bobr {XgyZ `oVo.

{Vgam Ahdmb
{Vgam Ahdmb 2001 _Ü`o à{gÕ Pmbm. `m

AhdmbmV hdm_mZ~Xbm§Mm n[aUm_ d Vo amoIÊ`mgmR>r
R>mog Cnm``moOZm§Mr ñdrH¥$Vr `mda ^a XoÊ`mV Ambobm
Amho. `m_Ü`o hdm_mZ~XbmgmR>r H$maUr^yV AgUmè`m
KQ>H$m§À`m _moOUrdê$Z Ho$bobo ^mH$sV g_m{dï> H$aÊ`mV
Ambo Amho. `m AhdmbmVhr VrZ H$m`©JQ>m§À`m
g§emoYZmË_H$ Aä`mgm§Mm d H¥${VXbmÀ`m h[aVJ¥h dm`y§À`m
amï´>r` `mXtÀ`m H$m`©H«$_m§Mm (Task Force for National

Greenhouse Gas Inventories Programme) g_mdoe
Ho$bm Amho. hm Ahdmb V`ma H$aÊ`mgmR>r 2500 emñÌk
d VÁk, 700 boIH$ Am{U 1000 nojm OmñV g_rjH$
`m§Mm hmV^ma bmJbobm Amho. `m AhdmbmnmgyZ
gh^mJtMo à_mU dmT>bobo {XgyZ `oVo. hdm_mZ~Xbm§gmR>r
_mZdr hñVjon O~m~Xma Amho `mda d¡km{ZH$m§_Ü`o EH$_V
Pmbo.

Mm¡Wm Ahdmb
Mm¡Wm Ahdmb 2007 _Ü`o à{gÕ Pmbm. `m

AhdmbmV OmJ{VH$ Vmn_mZdmT> amoIÊ`mgmR>rÀ`m Š`moQ>mo
H$amamZ§Va Ho$boë`m Cnm``moOZm§da ^a {Xbm Amho. `m_Ü`o
hdm_mZ~Xbm§À`m d¡km{ZH$, Vm§{ÌH$ d gm_m{OH$-Am{W©H$
n[aUm_m§Mm AmT>mdm KoVbm Amho. hdm_mZmVrb
~Xbm§daÀ`m 6000 d¡km{ZH$ boIm§Mm AZoH$ amï´>m§Vrb
hOmamo emñÌk, g§nmXH$ Am{U g_rjH$m§Zr KoVbobm
AmT>mdm `m AhdmbmV g_m{dï> H$aÊ`mV Ambm Amho. hm
Ahdmb V`ma H$aÊ`mV 130 Xoem§À`m bmoH$m§Mo `moJXmZ
bm^bo Amho. Ë`mgmR>r 3000 emñÌk, VÁk, 800 boIH$
Am{U 2500 g_rjH$ `m§Mm gh^mJ Amho.

Am`nrgrgrÀ`m Mm¡Ï`m Ahdmbm_wio "2007 gmbmMm
em§VVoMm Zmo~ob nwañH$ma' Am`nrgrgr Am{U A_o[aHo$Mo
Cnamï´>nVr Ab Jmoa `m§Zm g§`wŠVnUo àXmZ H$aÊ`mV Ambm.
hm nwañH$ma _mZd{Z{_©V hdm_mZ~Xbm§~ÔbMr _m{hVr
nwadUo d Ë`mdarb H$aÊ`mÀ`m Cnm`m§Mr nm`m^aUr `mgmR>r
{Xbm Jobm. Á`m emñÌkm§Zr d VÁkm§Zr Am`nrgrgrMm
Mm¡Wm Ahdmb V`ma H$aÊ`mV d Ë`mg§~§YrÀ`m H$m`m©V
`moJXmZ {Xbo hmoVo Ë`m gdmªZm `m nwañH$mamMo "àe§gZr`
`moJXmZH$V}' åhUyZ Omhra Ho$bo hmoVo. `mMr XIb KoD$Z
àË`oH$ XoemÀ`m n§VàYmZm§Zr qH$dm amï´>nVtZr Amnmnë`m
XoemVrb àe§gZr` `moJXmZH$Ë`mªZm àe§goMr nÌo nmR>dbr
hmoVr. `mV ^maVr` emñÌkm§Mrhr Zmdo AmhoV.

nmMdm Ahdmb
nmMdm Ahdmb 2013-2014 _Ü`o à{gÕ Pmbm.

Á`m emgZm§Zr d g§ñWm§Zr Mm¡Ï`m AhdmbmV gh^mJ KoVbm
hmoVm Ë`m§Zm {ZarjUm§Mo d g§emoYZm§Mo g{_VrZo Ho$boë`m
{dûcofUmda Amnbo _V boIr _m§S>m`bm gm§{JVbo. nmMì`m
AhdmbmV g§ûcofU Ahdmb VgoM VrZ H$m`©JQ>m§À`m
g§emoYZmË_H$ Aä`mgm§Mm, Ë`m§À`m {ZîH$fmªMm d gyMZm§Mm
g_mdoe Amho. hm Ahdmb XmoZ Q>ßß`m§V à{gÕ Pmbm.
H¥${VJQ>m§Mm _mZd{Z{_©V h[aVJ¥h dm`y§Mm g§emoYZmË_H$
Aä`mg Agbobm Ahdmb gßQ>|~a 2013 _Ü`o à{gÕ
Pmbm Am{U g§ûcofU Ahdmb Zmoìh|~a 2014 _Ü`o à{gÕ
Pmbm. H$m~©ZCËgO©Z H$_r H$aÊ`mgmR>r hmoUmè`m
dmQ>mKmQ>tgmR>r 2015 gmbrÀ`m n°[ag `oWrb g§`wŠV
amï´>m§À`m n[afXogmR>r d Ë`m_Ü`o hmoUmè`m n°[ag H$amamgmR>r
bmJUmar _m{hVr `m nmMì`m AhdmbmV Amho. 3500
emñÌk, VÁk, 830 boIH$ Am{U 2500nojm OmñV
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g_rjH$ `m§Mo hm Ahdmb V`ma H$aÊ`m_Ü`o `moJXmZ Amho.

ghmdm Ahdmb
ghmdm Ahdmb 2018-2019 _Ü`o Mma ^mJm§V nyU©

Pmbm. hdm_mZmVrb ~Xbm§g§~§Yr d¡km{ZH$, Vm§{ÌH$ d
gm_m{OH$-Am{W©H$ _m{hVr XoUmam hm Ahdmb. Ë`mVrb
hdm_mZ~Xbm§Mm ^m¡{VH$emñÌr` nm`m Agbobm n{hbm
^mJ 9 Am°JñQ> 2021 amoOr à{gÕ Pmbm. n[aUm_,
AZwHy$bZ Am{U Agwa{jVVm `m {df`mdarb Xþgam ^mJ,
hdm_mZ~XbmMo e_Z H$aÊ`mg§~§YrMm {Vgam ^mJ Am{U
g§ûcofU Agbobm Mm¡Wm ^mJ 2022 _Ü`o à{gÕ Pmbo.
3949 nmZm§Mm hm Ahdmb 14000 d¡km{ZH$
emoY{Z~§Ym§da AmYm[aV Amho. Odinmg 4000nojm OmñV
emñÌk, VÁk, 800 boIH$ Am{U 3000 g_rjH$ `m§Mm
hm Ahdmb V`ma H$aÊ`mV gh^mJ Amho. `m Ahdmbmbm
195 emgZm§Zr _mÝ`Vm {Xbr Amho. àmXo{eH$ ñVamdarb
hdm_mZ~XbmMr gd©g_mdoeH$ _m{hVr XoUmam hm Ahdmb
hdm_mZ~Xbmg _mZdr {H«$`mH$bmn d hñVjon hoM _w»`
H$maU Amho `mda EH$_V Agë`mMo Xe©dVmo. OmJ{VH$
hdm_mZ ~Xbmg àm_w»`mZo A_o[aH$m, `wamon, OnmZ, MrZ
ho {dH${gV Xoe O~m~Xma AmhoV. `mMo _w»` H$maU åhUOo
`m Xoem§_Ü`o _moR>çm à_mUmda hmoUmam I{ZO B§YZm§da
AmYm[aV D$O}Mm dmna d Ë`m_wio _moR>çm à_mUmda hmoUmao
h[aVJ¥hdm`y§Mo CËgO©Z. `m hdm_mZ~Xbm§Mm gdm©V OmñV
\$Q>H$m CîUH${Q>~§Yr` Xoem§Zm ~gV Amho.

gmam§e
Am`nrgrgrMo gd© Ahdmb åhUOo OmJ{VH$

ñVamdarb hdm_mZ~Xbm§Mm {d{dY A§Jm§Zr Ho$bobm ì`mnH$
d gd© g_mdoeH$ d¡km{ZH$ Aä`mg Amho. OJ^amVrb
hOmamo emñÌk, VÁk, boIH$ d g_rjH$m§Mo `moJXmZ
bm^boë`m d hOmamo d¡km{ZH$ emoY{Z~§Ym§da AmYm[aV `m
Ahdmbm§Zm gd© 195 gXñ` amï´>m§À`m emgZm§Zr _mÝ`Vm
{Xbobr Amho.

n¥ÏdrÀ`m Vmn_mZmV dmT>, CîUVoÀ`m bmQ>m, A{Vd¥ï>r,
XþîH$mi, MH«$sdmXio, ~\©$ {dViUo, g_wÐ nmVirV dmT>,
g_wÐ {H$Zmè`mdarb AZoH$ eham§Zm ~wS>Ê`mMm YmoH$m,
g_wÐmÀ`m dmT>Ë`m AmåbrH$aUm_wio H$m~©Z S>m`Am°ŠgmBS>
emofyZ KoÊ`mMr j_Vm H$_r hmoUo d Am°pŠgOZMo à_mU

H$_r hmoUo, BË`mXr 2050 gmbmn`ªV hmoUmè`m
hdm_mZmVrc ~Xbm§Mm gdm©V H$R>moa Bemam Am`nrgrgrZo
Amnë`m Ahdmbm§Ûmam {Xbm Amho.

`m Ahdmbm§Zwgma Ago {gÕ Pmbo Amho H$s _mZdr
{H«$`mH$bmn {deofV… h[aVJ¥hdm`y§Mo CËgO©Z ho OmJ{VH$
Vmn_mZdmT>rMo à_wI H$maU Amho. Ë`mgmR>r gd© ñVam§da
VmVS>rMr Cnm``moOZm H$aUo JaOoMo Amho. Vmn_mZdmT>
amoIÊ`mgmR>rMo gd© à`ËZ Vm~S>Vmo~ Ho$bo Varhr
Vmn_mZdmT> \$ŠV 1.5 Vo 2 {S>J«r gopëgAg BVH$sM H$_r
H$aUo eŠ` Amho. hm An[ahm`© Am{U An[adV©Zr`
hdm_mZ~Xbm§Mm gdm©V H$R>moa Bemam Amho ho OmJ{VH$
ñVamdarb _mÜ`_m§À`m, amOH$s` ZoË`m§À`m d gm_m{OH$
H$m`©H$Ë`mªÀ`m, YmoaUH$Ë`mªÀ`m bjmV Ambobo Amho. AmVm
Anojm Amho \$ŠV gdªH$f Cnm`m§À`m H$S>H$
A§_b~OmdUrMr. `mgmR>r H|$Ð d amÁ` emgZm§~amo~a
emñÌkm§Zr, àgma_mÜ`_m§Zr, {dkmZàgmaH$m§Zr, ñd`§godr
g§ñWm§Zr, emgH$s` d ImOJr g§ñWm§Zr, e¡j{UH$ g§ñWm§Zr
nwT>mH$ma KoD$Z gd©gm_mÝ`m§Zmn`ªV `m g_ñ`oMo Jm§^r`©
nmohmoMdUo JaOoMo Amho. VaM `m g_ñ`m§Mo gd© ñVam§da
{ZamH$aU hmoB©b.

- AZKm {eamiH$a
anaghashiralkar@gmail.com
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 Amagm hm Amnë`m X¡Z§{XZ OrdZmVrb EH$ Cn`wŠV
KQ>H$ Amho VgmM Vmo ^m¡{VH$emñÌmÀ`m àH$me{df`H$
Aä`mgmÀ`m (Optics) emIoVhr AË`§V Cn`wŠV KQ>H$
Amho. KamVrb gOmdQ>, dmhZm§Mo Amago, Xþ{~©Ur,
gyú_Xe©Ho$, H°$_oao Am{U d¡km{ZH$ CnH$aUo `m§_Ü`o
Amaem§Mm _moR>çm à_mUmda dmna Ho$bm OmVmo.

AmaemMo H$m`© àH$memÀ`m namdV©ZmÀ`m VÎdmda
AmYm[aV AgVo. àH$me{H$aU EImÚm JwiJwirV Am{U
M_H$Xma n¥ð>^mJmda nS>VmV, Voìhm Vo {Z`{_VnUo
namd{V©V hmoVmV. `m_wio dñVyMo ñnï> à{Vq~~ {XgVo.
åhUyZM Amagm V`ma H$aÊ`mgmR>r gnmQ> Am{U JwiJwirV
n¥ð>^mJmMr Amdí`H$Vm AgVo. Amago V`ma H$aÊ`mgmR>r
Cƒ àVrMr H$mM dmnabr OmVo. àW_ H$mMoMo Vmd
Amdí`H$ Ë`m AmH$mamV H$mnbo OmVmV. Ë`mZ§Va Ë`m§Mr
ñdÀN>Vm AË`§V H$miOrnyd©H$ Ho$br OmVo. H$mModa Yyi,
Vob qH$dm BVa AewÕVm am{hë`mg à{Vq~~mMr JwUdÎmm
H$_r hmoVo. Ë`m_wio {deof amgm`{ZH$ Ðì`m§À`m gmhmæ`mZo
H$mM nyU©nUo ñdÀN> Ho$br OmVo. nma§n[aH$ nÕVr_Ü`o
H$mMoÀ`m EH$m ~mOyg Mm§XrMm A{Ve` nmVi Wa MT>dbm

OmV Ago. `m à{H«$`obm {gëd[a¨J Ago åhUV. {gëda
Zm`Q´>oQ>gma»`m agm`Zm§À`m gmhmæ`mZo H$mModa Mm§XrMm EH$
nmVi Wa (_wbm_m) {Xbm OmV Ago. Mm§Xr àH$memMo
CËH¥$ï> namdV©Z H$aVo, Ë`m_wio à{Vq~~ ñnï> {XgVo.

AmYw{ZH$ Amaem§_Ü`o _mÌ Mm§XrEodOr àm_w»`mZo
A°ë`w{_{Z`_Mm dmna Ho$bm OmVmo. {Zdm©V H$jmV åhUOoM
ìh°Š`w_ M|~a_Ü`o A°ë`w{_{Z`_Mo ~mînr^dZ H$ê$Z Ë`mMm
AË`§V nmVi Wa H$mModa O_m Ho$bm OmVmo. hr à{H«$`m
A{YH$ doJdmZ, {H$\$m`Vera Am{U {Q>H$mD$ AgVo.
Ë`mZ§Va Ë`m YmVyÀ`m WamMo g§ajU H$aÊ`mgmR>r {deof a§J

H$mMH$m_mVrb {dkmZ Am{U
V§ÌkmZ - ^mJ 3

S>m°. O`§V dg§V Omoer

gnmQ> Amagm

à`moJemioVrb gnmQ> Amagm

H$maImÝ`mV gnmQ> Amagm V`ma H$aÊ`mMr à{H«$`m
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qH$dm g§ajH$ bonZ Ho$bo OmVo. Ë`m_wio Amagm J§OV Zmhr
Am{U Ë`mMo Am`wî` dmT>Vo.

Amaem§Mo doJdoJio àH$ma AgVmV. gnmQ> Amagm
gdm©{YH$ dmnabm OmVmo. åhUOo Á`mMm namdV©H$ n¥ð>^mJ
nyU©nUo gnmQ> Am{U JwiJwirV AgVmo Agm Amagm.
àH$memÀ`m namdV©ZmÀ`m VÎdmda Ë`mMo H$m`© MmbVo.
àH$me{H$aU gnmQ> Amaemda nS>VmV, Voìhm AmnmVr
(`oVmZm hmoUmam) H$moZ Am{U namdV©Z (OmVmZm hmoUmam)
H$moZ g_mZ AgVmo. `m {Z`_mà_mUo Vo namd{V©V hmoVmV.
Ë`m_wio Amaem_Ü`o dñVyMo à{Vq~~ ñnï> {XgVo. gnmQ>
Amagm Zoh_r H$mën{ZH$, gai Am{U Agboë`m dñVy
BVŠ`mM AmH$mamMo à{Vq~~ V`ma H$aVmo. à{Vq~~
AmaemÀ`m _mJo {OVŠ`m A§Vamda {XgVo, {VVŠ`mM
A§Vamda dñVy Amaemg_moa AgVo. gnmQ> AmaemMm dmna
KamVrb S´o>qgJ {_aa, ñZmZJ¥hmVrb Amago, dmhZm§_Yrb
H$mhr Amago, gOmdQ>rÀ`m dñVy Am{U {d{dY d¡km{ZH$
CnH$aUm§_Ü`o Ho$bm OmVmo. Xþ{~©U, gyú_Xe©H$, emo^mXeu,
n[aXeu `m§gma»`m d¡km{ZH$ CnH$aUm§_Ü`ohr gnmQ>
Amaem§Mm Cn`moJ Ho$bm OmVmo.

dH«$mH$ma (Jmobr`) Amago
Á`m Amaem§Mm namdV©H$ n¥ð>^mJ gnmQ> ZgyZ dH«$

AgVmo, Ë`m§Zm dH«$mH$ma Amago qH$dm Jmobr` Amago
åhUVmV. ho Amago àH$me{H$aUm§Mo namdV©Z H$ê$Z {d{dY
àH$maMr à{Vq~~o V`ma H$aVmV. Ë`m_wio {dkmZ,
d¡ÚH$emñÌ, dmhVyH$, N>m`m{MÌU Am{U IJmobemñÌ Aem
AZoH$ joÌm§V Ë`m§Mm _moR>çm à_mUmda dmna Ho$bm OmVmo.

dH«$mH$ma Amaem§Mo _w»`V… XmoZ àH$ma AmhoV -
A§Vd©H«$ Amagm Am{U ~{hd©H«$.

A§Vd©H«$ AmaemMm namdV©H$ n¥ð>^mJ AmVë`m ~mOybm
dmH$bobm (~erÀ`m AmVrb ^mJmgmaIm) AgVmo. _w»`
Ajmbm g_m§Va `oUmao àH$me{H$aU A§Vd©H«$ Amaemdê$Z
namdV©ZmZ§Va EH$m q~Xÿda EH$Ì `oVmV. `m q~Xÿbm
_w»`Zm^r Ago åhUVmV. Ë`m_wio A§Vd©H«$ Amaembm
A{^gmar Amagm Agohr åhUVmV. dñVyÀ`m A§Vd©H«$
AmaemnmgyZÀ`m ñWmZmZwgma A§Vd©H«$ Amagm _moR>o, bhmZ,
gai qH$dm CbQ>o à{Vq~~ V`ma H$ê$ eH$Vmo.

XmT>r H$aVmZm qH$dm H$mhr Moham nmhÊ`mgmR>r dmnaë`m
OmUmè`m {deof Amaem§_Ü`o A§Vd©H«$ AmaemMm Cn`moJ
Ho$bm OmVmo. H$maU Moham Zm^r` A§VamÀ`m AmV AgVmZm
Ë`mMo _moR>o Am{U gai à{Vq~~ {XgVo. X§Vd¡Ú é½Um§À`m
XmVm§Mo {ZarjU H$aÊ`mgmR>r A§Vd©H«$ Amago dmnaVmV.

dmhZm§À`m hoS>bmBQ>>_Ü`o Am{U gM©bmBQ>_Ü`ohr A§Vd©H«$
AmaemMm Cn`moJ Ho$bm OmVmo. {Xì`mMm ~ë~ Zm^rOdi
R>odë`mg àH$me{H$aU g_m§Va ñdê$nmV nwT>o OmVmV Am{U
A{YH$ Xÿan`ªV àH$me nmohmoMVmo. Ë`m_wio {dOoargma»`m
(Q>m°M©) CnH$aUm§_Ü`ohr A§Vd©H«$ Amago dmnabo OmVmV.

~{hd©H«$ AmaemMm namdV©H$ n¥ð>^mJ ~mhoaÀ`m ~mOybm
\w$Jbobm (~erÀ`m ~mhoarb ^mJmgmaIm) AgVmo. `m
Amaemda nS>Umao àH$me{H$aU namdV©ZmZ§Va {dIwaVmV.
Ë`m_wio `mbm Angmar Amagm Ago åhUVmV. ~{hd©H«$
Amagm Zoh_r gai, bhmZ Am{U H$mën{ZH$ à{Vq~~
V`ma H$aVmo.

~{hd©H«$ AmaemMm gdm©V _hÎdmMm Cn`moJ dmhZm§À`m
_mJrb Ñí` Amaem§_Ü`o ~KÊ`mgmR>r Ho$bm OmVmo. H$maU
Vmo {dñV¥V joÌ XmIdVmo. MmbH$mbm _mJrb ~mOyMm
A{YH$ ^mJ {XgVmo Am{U dmhZ MmbdUo, _mJo KoUo
A{YH$ gwa{jV hmoVo. XþH$mZo, ~±H$m, JmoXm_o Am{U
gmd©O{ZH$ {R>H$mUr XoIaoIrgmR>rhr ~{hd©H«$ Amago dmnabo
OmVmV.

dH«$mH$ma Amaem§À`m Aä`mgmV H$mhr _hÎdmÀ`m
g§H$ënZm `oVmV. AmaemMm _Ü`q~Xÿ Y«wd, JmobmMm H|$Ðq~Xÿ
dH«$Vm H|$Ð, Am{U Y«wd d dH«$Vm H|$Ð `m§Zm OmoS>Umar aofm
_w»` Aj åhUyZ AmoiIbr OmVo. _w»` Ajmbm g_m§Va
{H$aU namdV©ZmZ§Va Á`m q~Xÿda EH$Ì `oVmV qH$dm EH$Ì
`oV Agë`mMm ^mg hmoVmo, Ë`m q~Xÿbm Zm^r åhUVmV.
Y«wd Am{U Zm^r `m§_Yrb A§Va Zm^r` A§Va åhUyZ
AmoiIbo OmVo. dH«$mH$ma AmaemV dH«$Vm {OVH$s OmñV
{VVHo$ Ë`mMo Zm^r` A§Va H$_r AgVo.

AmYw{ZH$ {dkmZmV dH«$mH$ma Amaem§Zm {deof _hÎd
Amho. _moR>çm IJmobemñÌr` Xþ{~©Ut_Ü`o {demb A§Vd©H«$
Amago dmnê$Z XÿadaÀ`m Vmao, AmH$meJ§Jm Am{U J«hm§Mo
{ZarjU Ho$bo OmVo. boPa V§ÌkmZ, d¡ÚH$s` CnH$aUo Am{U

A§Vd©H«$ d ~{hd©H«$ Amaem§Vrb \$aH$
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d¡km{ZH$ g§emoYZmVhr Ë`m§Mm ì`mnH$ Cn`moJ hmoVmo.
dH«$mH$ma Amago ho àH$meemñÌmVrb EH$ _hÎdnyU©

gmYZ AgyZ Ë`m§À`m {deof aMZo_wio Vo àH$me{H$aUm§Mo
{Z`§ÌU à^mdrnUo H$aVmV. Ë`m_wio _mZdr OrdZ A{YH$
gwa{jV, gmo`rñH$a Am{U d¡km{ZH$Ñï>çm àJV ~ZÊ`mg
Ë`m§Mo _moR>o `moJXmZ Amho. AmYw{ZH$ V§ÌkmZm_wio AË`§V
AMyH$ Amago V`ma H$aUo eŠ` Pmbo Amho.
IJmobemñÌmVrb {demb Xþ{~©UtgmR>r Z°Zmo_rQ>a ñVamdarb
AMyH$Vm Agbobo Amago V`ma Ho$bo OmVmV. g§JUH$-
{Z`§{ÌV KmgUr `§Ìo, boga _mnZ V§ÌkmZ Am{U àJV
bonZ V§Ìm§Mm dmna H$ê$Z Cƒ XOm©Mo Amago ~Zdbo
OmVmV.

q^J (Lens)

Xþ{~©Ur, gyú_Xe©H$, H°$_oao Am{U Mîå`m§Mo q^J V`ma
H$aÊ`mgmR>r {deof Am°pßQ>H$b H$mM dmnabr OmVo. `m
H$mMoMr nmaXe©H$Vm Am{U AndV©Zm§H$ AË`§V AMyH$
{Z`§{ÌV Ho$bo OmVmV. q^J V`ma H$aVmZm àH$meemñÌmMo
{dkmZ _hÎdmMo AgVo. àH$me {H$aUm§Mm _mJ© {Z`§{ÌV
H$aÊ`mgmR>r q^JmMm dH«$nUm AMyH$ Agmdm bmJVmo.
AmYw{ZH$ `§Ìm§Ûmao _m`H«$m°Z ñVamdarb AMyH$ KmgUr
Am{U nm°{bqeJ Ho$bo OmVo. _mZdr S>moù`m§À`m _`m©Xm
Amobm§Sy>Z gyú_ dñVy nmhUo, XÿaÀ`m dñVy§Mo {ZarjU H$aUo,
N>m`m{MÌU H$aUo, d¡ÚH$s` VnmgÊ`m H$aUo Am{U
A§VamimVrb J«h-Vmè`m§Mm Aä`mg H$aUo `m gd© Jmoï>r
q^Jm§_wio eŠ` Pmë`m AmhoV. Ë`m_wio q^J hm {dkmZ

àH$memMo AndV©Z A§VaJmob d ~{hJm©ob q^J

Am{U V§ÌkmZmÀ`m B{VhmgmVrb EH$ _hÎdnyU© emoY
_mZbm OmVmo.

q^J åhUOo H$m`?
nmaXe©H$ nXmWm©nmgyZ V`ma Ho$bobm Agm àH$mer`

KQ>H$, Omo àH$me{H$aUm§Mo AndV©Z H$ê$Z Ë`m§Mr {Xem
~XbVmo, Ë`mbm q^J åhUVmV. q^J _w»`V… H$mM qH$dm
{deof àH$maÀ`m nmaXe©H$ ßbmpñQ>H$nmgyZ V`ma Ho$bo OmVo.

q^Jm§Mo H$m`© àH$memÀ`m AndV©ZmÀ`m VÎdmda
AmYm[aV AgVo. àH$me{H$aU EH$m _mÜ`_mVyZ Xþgè`m
_mÜ`_mV àdoe H$aVmo, Voìhm Ë`mMm doJ ~XbVmo Am{U
Ë`m_wio Vo dmH$VmV. àH$me{H$aU dmH$Ê`mMr {Xem
_mÜ`_m§À`m àH$m{e` KZVoda Adb§~yZ AgVo. `m
à{H«$`obmM AndV©Z åhUVmV.

q^Jm§Mo àH$ma
q^Jm§Mo _w»`V… XmoZ àH$ma AmhoV.
1. ~{hJm©ob q^J (Convex Lens)

`m q^JmMm _Ü`^mJ OmS> Am{U H$S>m nmVi AgVmV.
ho q^J g_m§Va àH$me{H$aUm§Zm EH$m q~XÿH$So> EH$Ì AmUVo.
Ë`m_wio `mbm A{^gmar q^J Ago åhUVmV.

`mMm Cn`moJ q^J-H$mM (Magnifying Glass),
H°$_oao, Xþ{~©Ur, gyú_Xe©Ho$, àmoOoŠQ>a `m_Ü`o Ho$bm OmVmo.

2. A§VJm}b q^J (Concave Lens)

`m q^JmMm _Ü`^mJ nmVi Am{U H$S>m OmS> AgVmV.
ho q^J àH$me{H$aUm§Zm {dIwaVo. Ë`m_wio `mbm Angmar
q^J Ago åhUVmV.

`mMm Cn`moJ OdiMm Ñ{ï>Xmof (Myopia)

gwYmaÊ`mgmR>rÀ`m Mîå`m§_Ü`o, H$mhr d¡km{ZH$
CnH$aUm§_Ü`o Ho$bm OmVmo.

nydu q^Jo Ho$di H$mMonmgyZ V`ma Ho$br OmV AgV.
AmOhr Cƒ XOm©À`m CnH$aUm§_Ü`o {deof àH$mer`
H$mMoMm dmna Ho$bm OmVmo.

q^Jm§gmR>r dmnabr OmUmè`m H$mMoMr d¡{eï>ço åhUOo
CËH¥$ï> nmaXe©H$Vm, H$_r àH$mer` {dH¥$Vr, {Q>H$mD$nUm,
CîUVog à{VH$ma.
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q^J V`ma H$aÊ`mMr à{H«$`m
Cƒ XOm©Mr {g{bH$m, ~moam°Z, A°ë`w{_{Z`_

Am°ŠgmBS> Am{U BVa agm`Zm§Mo `mo½` {_lU V`ma Ho$bo
OmVo. àH$memVrb {dH¥$Vr H$_r R>odÊ`mgmR>r nXmWmªMr
ewÕVm AË`§V _hÎdmMr AgVo. {deof ^Å>çm§_Ü`o 1500
A§e gopëg`g qH$dm Ë`mhÿZ A{YH$ Vmn_mZmda {_lU
{dVidbo OmVo. {dViboë`m nXmWm©_Ü`o hdoMo ~wS>~wSo> amhÿ
Z`oV `mMr {deof H$miOr KoVbr OmVo. {dViboë`m
H$mMoMo Amdí`H$ AmH$mamÀ`m gmÀ`m§_Ü`o AmoVH$m_ Ho$bo
OmVo. Ë`mZ§Va {Z`§{ÌV W§S>H$aU Ho$bo OmVo. gmÀ`mVyZ
{_imbobr H$mM nyU©nUo AMyH$ AmH$mamMr ZgVo. Ë`m_wio
g§JUH$-{Z`§{ÌV `§Ìm§À`m gmhmæ`mZo {VMr KmgUr Ho$br
OmVo. Ë`mZ§Va dH«$VoMr {ÌÁ`m, OmS>r, ì`mg `m KQ>H$m§Mr
JaOoZwgma AË`§V AMyH$nUo {Z{üVr Ho$br OmVo.

KmgUrZ§Va q^JmÀ`m n¥ð>^mJmda gyú_ IaIarVnUm
amhVmo. {deof nm°{bqeJ nmdS>a Am{U `§Ìm§À`m gmhmæ`mZo
Vmo Xÿa Ho$bm OmVmo. `m à{H«$`o_wio q^JmMm n¥ð>^mJ A{Ve`
JwiJwirV Am{U M_H$Xma ~ZVmo. q^Jm_Ü`o AmoaISo>,
~wS>~wSo>, {dH¥$Vr, àH$mer` ÌwQ>r ho Xmof ZmhrV `mMr ImÌr
Ho$br OmVo.

AmYw{ZH$ V§ÌkmZmVrb q^J{Z{_©Vr_Ü`o boga Am{U
g§JUH$s` _mnZ àUmbtMm dmna H$ê$Z AË`§V AMyH$
narjU Ho$bo OmVo. g§JUH$-{Z`§{ÌV _erZ q^Jm§Zm
_m`H«$m°Z ñVamdarb AMyH$Vm àXmZ H$aVmV. boga
V§ÌkmZm_wio q^JmÀ`m àË`oH$ ^mJmMo _moO_mn AË`§V
AMyH$nUo H$aVm `oVo. q^J V`ma H$aÊ`mnydu Ë`mMo
g§JUH$s` AZwH$aU (Simulation) Ho$bo OmVo. Ë`m_wio
Xmof H$_r hmoVmV Am{U JwUdÎmm dmT>Vo. Amdí`H$VoZwgma
q^Jm§da {d{dY àH$maMo g§ajUmË_H$ Wa {Xbo OmVmV.
A±{Q>-[aâbopŠQ>ìh H$moqQ>J_wio namdV©Z H$_r hmoVo Am{U
A{YH$ àH$me q^JmVyZ nma hmoVmo. ñH«°$M-ao{PñQ>§Q>
H$moqQ>J_wio q^Jmda AmoaISo> nS>Ê`mnmgyZ g§ajU {_iVo.
A{VZrb g§ajU bon gy`m©À`m A{VZrb {H$aUm§nmgyZ
S>moù`m§Mo g§ajU hmoVo. hm`S´>mo\$mo{~H$ H$moqQ>J {Xë`mZ§Va
nmUr Am{U Yyi H$_r {MH$Q>Vo. Ñ{ï>Xmof gwYmaÊ`mgmR>r
q^Jm§Mm gdm©{YH$ dmna Ho$bm OmVmo. _mo~mBb Am{U
{S>{OQ>b H°$_oè`m§_Ü`o AZoH$ q^Jm§Mm g_yh dmnabm OmVmo.
gyú_Xe©H$mVyZ A{Vgyú_ Ord, noer Am{U CVr
nmhÊ`mgmR>r dmnabo OmVmV. Xþ{~©Ur dmnê$Z XÿañW J«h,
Vmao Am{U AmH$meJ§Jm§Mo {ZarjU H$aVm `oVo. E§S>moñH$mon,
eñÌ{H«$`m CnH$aUo Am{U {ZXmZàUmbr `m§gma»`m d¡ÚH$s`

CnH$aUm§_Ü`o q^Jm§Mm dmna hmoVmo. Am¡Úmo{JH$ Am{U
d¡ÚH$s` boPa CnH$aUm§_Ü`o q^Jo _hÎdmMr ^y{_H$m
~OmdVmV.

\$m`~a Am°pßQ>Šg
\$m`~a Am°pßQ>H$ Ho$~b A{Ve` ~marH$ H$mM qH$dm

ßbmpñQ>H$À`m V§VynmgyZ ~Zbobr AgVo. `m V§Vy_YyZ {dÚwV
g§Ho$Vm§EodOr àH$memÀ`m ñdê$nmV _m{hVr nmR>dbr OmVo.
\$m`~a Am°pßQ>H$Mo H$m`© g§nyU© A§VJ©V namdV©Z (Total

Internal Reflection) `m d¡km{ZH$ VÎdmda AmYm[aV
AgVo. àH$me{H$aU {d{eï> H$moZmV V§VyÀ`m AmVrb
q^Vrda AmXiVmV, Voìhm Vo ~mhoa Z OmVm gVV nwÝhm-
nwÝhm namd{V©V hmoV nwT>o àdmg H$aVmV. Ë`m_wio àH$memMr
D$Om© H$_r Z hmoVm _m{hVr bm§~ A§Vamn`ªV nmohmoMdVm
`oVo.

\$m`~a Am°pßQ>H$ àUmbr_Ü`o àofH$, àH$meòmoV,

\$m`~a Am°pßQ>Šg Ho$~b

Am°pßQ>H$b \$m`~a Am{U J«hUH$Vm© ho _w»` KQ>H$
AgVmV. boPa qH$dm EbB©S>rÛmao {Z_m©U Pmbobm àH$me
\$m`~a_YyZ àdmg H$aVmo Am{U Xþgè`m Q>moH$mbm Vmo nwÝhm
{dÚwV g§Ho$Vm§_Ü`o ê$nm§V[aV Ho$bm OmVmo.

\$m`~a Am°pßQ>H$ V§ÌkmZmMo AZoH$ \$m`Xo AmhoV.
`m_Ü`o _m{hVr nmR>dÊ`mMm doJ AË`§V OmñV AgVmo,
{g½ZbMm j` H$_r hmoVmo, {dÚwV Mw§~H$s` ì`Ë``m§Mm
n[aUm_ hmoV Zmhr Am{U _moR>çm à_mUmV _m{hVr EH$mM
doir nmR>dVm `oVo.

_mo~mBbÀ`m ñH«$sZMr H$mM
AmOÀ`m {S>{OQ>b `wJmV _mo~mBb \$moZ hm Amnë`m

OrdZmMm A{d^mÁ` ^mJ ~Zbm Amho. _mo~mBbMm gdm©V
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_hÎdmMm Am{U ZmOyH$ ^mJ åhUOo Ë`mMr ñH«$sZ. _mÌ
AmYw{ZH$ _mo~mBbÀ`m ñH«$sZdarb H$mM AË`§V _O~yV,
{Q>H$mD$ Am{U AmoaIS>çm§Zm à{VamoYH$ AgVo. `m _O~yV
H$mMoÀ`m {Z{_©Vr_mJo AË`mYw{ZH$ {dkmZ Am{U V§ÌkmZmMm
_moR>m dmQ>m Amho.

_mo~mBb ñH«$sZgmR>r dmnabr OmUmar H$mM hr gm_mÝ`
pIS>H$sÀ`m H$mMonojm Iyn doJir AgVo. Vr {deof àH$maÀ`m
A°ë`w{_Zmo{g{bHo$Q> H$mMonmgyZ V`ma Ho$br OmVo. `m
H$mMo_Ü`o {g{bH$m, A°ë`w{_{Z`_ Am°ŠgmBS> Am{U BVa
KQ>H$m§Mo {d{eï> à_mU AgVo. Ë`m_wio H$mMobm A{YH$
_O~wVr Am{U {Q>H$mD$nUm àmá hmoVmo. `m H$mMoMr VmH$X
dmT>dÊ`mgmR>r amgm`{ZH$ ÑT>rH$aU (Chemical

Strengthening) hr à{H«$`m dmnabr OmVo. V`ma H$mM Ja_
nmoQ>°{e`_ jmamÀ`m ÐmdUmV ~wS>dbr OmVo. ̀ m à{H«$`oXaå`mZ
H$mMoVrb bhmZ AmH$mamMo gmo{S>`_ Am`Z ~mhoa nS>VmV
Am{U Ë`m§À`m OmJr _moR>çm AmH$mamMo nmoQ>°{e`_ Am`Z
àdoe H$aVmV. _moR>çm Am`Zm§_wio H$mMoÀ`m n¥ð>^mJmda
g§nrS>Z VmU {Z_m©U hmoVmo. Ë`m_wio H$mM VSo> OmUo Am{U
VwQ>Uo `mg A{YH$ à{VH$ma H$ê$ eH$Vo.

_mo~mBbÀ`m ñH«$sZda {deof Amo{bAmo\$mo{~H$

H$moqQ>JXoIrb {Xbo OmVo. `m nmaXe©H$ Wam_wio ~moQ>m§Mo R>go,
VobH$Q>nUm Am{U Yyi H$_r à_mUmV {MH$Q>Vo. Ë`m_wio
ñH«$sZ ñdÀN> amhVmo Am{U dmnaUo A{YH$ gmo`rMo hmoVo.
ñH«$sZMr _O~wVr VnmgÊ`mgmR>r {d{dY MmMÊ`m Ho$ë`m
OmVmV. C§Mmdê$Z nS>Ê`mMr MmMUr, Xm~ ghZ H$aÊ`mMr
MmMUr, AmoaISo> nS>Ê`mMr MmMUr Am{U Vmn_mZmVrb
~Xbm§Mr MmMUr `m§Ûmao H$mMoMr JwUdÎmm {Z{üV Ho$br
OmVo. `m MmMÊ`m§_wio J«mhH$m§Zm A{YH$ gwa{jV Am{U
{dœmgmh© CËnmXZo {_iVmV. AZoH$ ñ_mQ>©\$moZ_Ü`o Jmo[abm
½bmggma»`m àJV H$mMm dmnaë`m OmVmV. Jmo[abm ½bmg
hbH$s, nmVi Am{U AË`§V _O~yV AgVo. _mo~mBb
ñH«$sZ_Ü`o Ho$di H$mMM ZgVo, Va {VÀ`m Imbr Q>M
goÝga, {S>ñßbo n°Zob Am{U g§ajUmË_H$ Wa AgVmV. `m
gd© KQ>H$m§Mo AMyH$ g§`moOZ Ho$ë`m_wio ñH«$sZ ñnï>,
g§doXZerb Am{U {Q>H$mD$ ~ZVo. ^{dî`mV A{YH$ _O~yV,
bdMrH$ Am{U ñdV…Mo gyú_ VSo> ^ê$Z H$mT>Umè`m H$mMm
{dH${gV H$aÊ`mMo g§emoYZ gwê$ Amho.

(_m{hVrOmbmdarb N>m`m{MÌ gm^ma)
- S>m°. O`§V dg§V Omoer

jvjoshi2002@yahoo.com

gå`H$mjao
_h|Ð ^dao

_yë` … 350 én`o
gdbVrV … 210 én`o

`e åhUOo H$m`?
{eënm {OV|Ð Ioa

_yë` … 600 én`o
gdbVrV … 360 én`o

VmR> H$Um 2
S>m°. nr. Eg. am_mUr

_yë` … 400 én`o
gdbVrV … 240 én`o

VmOr àH$meZo

"VmR> H$Um' AmË_H$WZmMm
nwT>rc ^mJ

`e åhUOo H$m`?
^mJ 3 à{gÕ Pmbm
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g_wÐ_§WZmÀ`m `m ^mJmV AmnU {d{dYa§Jr Am{U
Amnbo gm_m{OH$ OrdZ AmZ§XmZo OJUmè`m
g_wÐ\w$bm{df`r _m{hVr KoUma AmhmoV. IS>H$mi
g_wÐ{H$Zmè`mda ghO {\$aVmZm ~è`mMXm hr g_wÐ\w$bo
AmohmoQ>rXaå`mZ V`ma Pmboë`m tidal pool_Ü`o {XgVmV.
Intertidal Zone åhUOoM ^aVr-AmohmoQ>rÀ`m A§VJ©V
`oUmao {H$Zmè`mZOrH$Mo joÌ. AmohmoQ>rÀ`m doiog g_wÐmMo
nmUr H$_r hmoV OmVo Am{U g_wÐVi H$mhr H$mimH$aVm
hdoÀ`m gm{ÞÜ`mV `oVmo `m _moH$ù`m O{_Zrda Shore

Walk (g_wÐ {H$Zmar ^Q>H§$Vr) H$aVmZm Ag§»` g_wÐàmUr
VgoM dZñnVr nmhm`bm {_iVmV. g_wÐ hm O¡d{d{dYVoMm
gdm©V _moR>m I{OZm g_Obm OmVmo. n¥Ïdrdarb gw_mao 71
Q>ŠHo$ ^mJmÀ`m gmJar gm_«mÁ`m_Ü`o bmImo àOmVtMo Ord
dmñVì`mg AgVmV. `mVrb àË`oH$ Ord Ë`mÀ`m {d{eï>
aMZo_wio, gm¢X`m©_wio qH$dm AX²^wV OrdZnÕVr_wio
bjdoYr R>aVmV. AemM Ordm§n¡H$s EH$ Ord åhUOoM
Sea Anemone qH$dm g_wÐ\y$b.

Sea anemone ho Zmd O{_Zrdarb EH$m \w$bmdê$Z
nS>bo Amho. Anemone hm eãX Anemos `m _yi J«rH$
eãXmnmgyZ Ambm Amho Á`mMm AW© dmam Agm hmoVmo. hr
Anemone \w$bo dmè`mda S>mobVmZm \$maM gw§Xa Am{U
AmH$f©H$ {XgVmV. åhUyZM H$Xm{MV `m \w$bm§Zm dmè`mMr
\w$bo (windflowers) Agohr åhUVmV.

^aVr-AmohmoQ>rÀ`m joÌmV gmnS>Umao ho Sea

anemones g_wÐmÀ`m àdmhmV AJXr `m \w$bm§à_mUoM
^mgVmV. O{_Zrdarb `m qdS> âbm°dg©À`m ~mø ñdê$nmer
Sea anemonesMo \$maM gmYå`© AgVo. _mÌ Sea

anemone ho dZñnVr ZgyZ EH$ àH$maMo àmUr AmhoV.
{XgVo Vgo ZgVo Am{U åhUyZM OJ \$gVo hr åhU BWo
AJXr nyU©nUo bmJy nS>Vo!

`m àmÊ`mÀ`m A§Jmda Agboë`m a§Jr~oa§Jr ñn{e©H$m
\w$bmÀ`m nmH$ù`m§à_mUo {XgVmV. g_wÐmV àdmhm~amo~a
S>mobUmè`m `m \w$bm§Zm nm{hbo Va Vwåhmbm `m {ZgJm©Mo
Hw$Vyhb dmQ>ë`m{edm` amhUma Zmhr. AJXr ~JrMmM

g_wÐ_§WZ

g_wÐmVbo gy`©\y$b (Sea Anemone)

S>m°. ed©ar Hw$S>VaH$a

Sea Anemone
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XoR>mgmaIm ^mJ EdT>oM H$m` Vo `m§Mo eara AgVo. _mÌ
XoR>mÀ`m eodQ>r Pedal Disc åhUOoM XJS>m§Zm {MH$Qy>Z
amhÊ`mH$aVm EH$ MH$Vr AgVo Or suction {H«$`oÛmao
IS>H$mbm KÅ> Yê$Z R>odVo. `m N>moQ>çmem XoR>mÀ`m EH$mM
nm`mZo `mMr H$m_o hmoVmV. ñZm`y _O~yV Agë`mZo EH$m
nm`mZo `m àmÊ`mbm MmbVmhr `oVo d nmohVmhr!

IS>H$mda {MH$Q>ë`mda g§nyU© earamMm S>mobmam
g_wÐmÀ`m àdmhmV gm§^miVm `oVmo.

Anthozoa `m dJm©Vrb `m àmÊ`mbm -Actiniaria

Agohr Zmd Amho. g§nyU© _hmgmJamV `mÀ`m 1200 nojm
OmñV àOmVr AmT>iVmV. `m§Mo ApñVËd CWi {H$Zmar
^mJmnmgyZ Imob g_wÐmVXoIrb AmT>iVo. `m g_wÐ\w$bmMr
aMZm AJXr gmYr AgVo. Pedal Disc åhUOoM AmYma
MH$Vr Or nm`mÀ`m Vimer AgVo. `m MH$Vr_wio
g_wÐVimdarb IS>H$, qenbo, àdmi VgoM BVa
n¥ð>^mJm§Zm {MH$Qy>Z amhÊ`mg g_wÐ\w$bmbm _XV H$aVo.
MH$VrnmgyZ daMm XoR>mMm ^mJ X§S>mH¥$Vr AgyZ Ë`mbm
Column Ago åhUVmV. `mbm Oral Disc qH$dm _wIMH«$
AgVo. g§nyU© earamV EH$M _wI AgVo Oo AÞJ«hU d
{dgO©ZmMohr H$m_ H$aVo. `mM Amoab {S>ñH$^dVr AZoH$
ñn{e©H$m AgVmV. ñn{e©H$m§Mr g§»`m àOmVrZwgma ~XbV
OmVo. `m ñn{e©H$m§_Ü`o Cnidocytes ZmdmÀ`m {dfmar noer
AgVmV. EImXm _mgm `m ñn{e©H$m§Zm ñne© H$aVmo Voìhm
bJoMM `m noer g{H«$` hmoVmV d Ë`m§À`mV Agboë`m
Nematocysts `m {dfmar gw`m Ë`mbm Q>moMë`m OmVmV.
^ú`mÀ`m earamV {df gmoS>bo OmVo Am{U H$mhr jUm§VM
^ú` AY©_obo qH$dm AMb (paralyse) hmoVo. ewÕ
hadbobm _mgm _wIMH«$mÛmao earamV KoVbm OmVmo d nwT>À`m
nMZmÀ`m gd© {H«$`m earamÀ`m AmVë`m nmoH$irV
(Gastrovascular cavity) hmoVmV.

~è`mMXm Ago _mZbo OmVo H$s Larval stage _Ü`o
_wŠV g§Mma (free swimming) H$aUmao ho àmUr gw`mo½`
OmJm nmhÿZ {VWo Amnbo H$m`_Mo Ka ~ZdVmV bnÊ`mg
`mo½` OmJm gmnS>br Zmhr qH$dm dmVmdaUmV à{VHy$b
~Xb Pmë`mg Ë`m§Zm ñWbm§Vahr H$aVm `oVo. Ver OJmVrb
gd©M _hmgmJam§_Ü`o AmT>iUmar hr g_wÐ\w$bo CWi
g_wÐmV, àdmi {^{ÎmH$m§_Ü`o, IS>H$mi {H$Zmè`mda VgoM
^aVr-AmohmoQ>rÀ`m joÌmV h_Img AmT>iVmV. Imob
g_wÐmV 3000 _rQ>anojm OmñV Imobrdahr `m§Mo ApñVËd
AmT>ibo Amho, `m {R>H$mUr gy`©àH$me ZgVmoM VgoM
Vmn_mZhr AË`§V H$_r AgVo.

Zooplankton, bhmZ _mgo, H$moi§~r, bhmZ IoH$So>,

\w$bdë`mà_mUoM gJio {MÌ {XgVo. _mÌ bmOmiyMr nmZo
g§doXZoZo {_Qy>Z KoVbr OmVmV VgoM H$mhrgo ho àmUr
Amnë`m nmH$ù`m§gmaIo {XgUmao tentacles (ñn{e©H$m)
YmoŠ`mÀ`m jUr bJoMM EH$Ì AmoTy>Z KoD$Z XJS>m§À`m
ImMo_Ü`o {XgoZmgo hmoVmV. S>moio Zmhr, H$mZ Zmhr, hmVnm`
ZmhrV Varhr nmÊ`mV hmoUmè`m YmoH$mXm`H$ hmbMmbr `m§Zm
bJoMM g_OVmV. `m§À`m ñn{e©H$m AmH$f©H$ a§JmÀ`m
Agë`m Var gm_mÝ` ZmhrV! `m§À`m_Ü`o {dfmar gw`m
XS>boë`m AgVmV Ë`m_wio ho AË`§V à^mdr {eH$mar _mZbo
OmVmV.

g_wÐ\y$b hm Cnidaria g§KmVrb EH$ _hÎdmMm Ord
AgyZ Coral polyps, Jelly fish VgoM Hydra `m àmÊ`m§er
`mMm \$ma OdiMm g§~§Y Amho. H$moabà_mUo EH$Ì Am{U
EH$mM OmJr Z amhVm g_wÐ\y$b ~è`mMXm Amnbr OmJm
~XbVmZm {XgyZ `oVmV. \w$bm§À`m nmH$ù`m Am{U ImbMm

WindFlowers

Tentacles of Sea anemone
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qenbo, bhmZ Am°ŠQ>mong `m§gmaIo ^ú` g_wÐ\w$bo
{ZdS>VmV. ~è`mMXm EH$mM OmJr am{hë`m_wio left over

qH$dm BVa ^jH$m§Zr ImVmZm Cabobo qH$dm Q>mH$bobo
^ú`mMo VwH$So>hr `m§À`m AmhmamV g_m{dï> hmoVmV. ^ú`
nH$S>Ê`mÀ`m JS>~S>rV EImXr ñn{e©H$m VwQ>br Va
StarfishÀ`m nm`mà_mUo {VMo nwZé‚mrdZ hmoVo åhUOoM
VwQ>ë`m OmJr ZdrZ ñn{e©H$m V`ma hmoVo. A{Ve` bdMrH$
Agboë`m `m àmÊ`m§_Ü`o _|Xÿ _mÌ ZgVmo. EH$m bhmZem
Nervous systemZo `m§Mo H$m_ gmYyZ OmVo. Aem `m
{dfmar g_wÐ\w$bmMo \$mago eÌy Zgbo Var Nudibranch

qH$dm e§I Zgboë`m g_wÐmVë`m JmoJbJm`tZm Vo
Km~aVmV.

Vwåhr Finding Nemo ZmdmMm {MÌnQ> nm{hbm Agob
Va Ë`mVbm Nemo hm EH$ Clown fish AgVmo Am{U Vmo
Zoh_rM Sea anemonesÀ`m gmo~VrZo amhV AgVmo ho
Vwåhr nm{hbo AgobM. IaoVa Sea anemone Am{U
Clown fish `m§Mr XmoñVr àm{UOJVmV \$ma à{gÕ Amho.
_J g_wÐ\w$bmMo {dfmar S§>I `m gw§Xa _membm Q>moMV
ZgVrb H$m? Va IamoIaM Vo S§>I `m _memÀ`m earamV
nmohmoMV ZmhrV H$maU {d{eï> MucusMo EH$ XmQ> AmdaU
`m _memÀ`m earamda AgVo. Ë`m_wio {dfmMm n[aUm_ `m
_memda hmoV Zmhr. Clown fishà_mUo EH$ H$moi§~rhr
(Shrimp) Sea anemoneÀ`m ñn{e©H$m§_Ü`o dmñVì`mg
AgVo. `m Ë`m§À`m _¡Ìrbm Mutualism Ago åhUVmV.
åhUOo BWo Vo Amnbo OrdZ gwIH$a H$aÊ`mgmR>r
EH$_oH$m§gmo~V amhVmV. AÝ`Wm EH$_oH$m§{edm`hr Vo ghO
amhÿ eH$VmV. na§Vw ghOrdZmMo CÎm_ CXmhaU BWo
nmhm`bm {_iVo. Clown fish gmaIrM `m§Mr _¡Ìr
Hermit Crab gmo~V {XgyZ `oVo. Facultative Mutualism

`m ZmdmZo hr _¡Ìr qH$dm partnership AmoiIbr OmVo.
Hermit crab hm Zoh_rÀ`m IoH$S>çmnojm AmH$mamZo

WmoS>m doJim AgyZ Ë`mMo eara _D$ AgVo. n[aUm_r BVa
IoH$S>çm§à_mUo Ë`mbm ghO dmdaUo H$R>rU AgVo.
Amnë`m e§Imda ho IoH$So> Sea anemonebm AbJX
~gdVmV. {dfmar Agë`mZo Sea anemoneÀ`m Odi
OmÊ`mg ~aoM g_wXr àmUr Km~aVmV. e§ImMm Mwam H$aUmao
_moR>o IoH$So>, Am°ŠQ>mong VgoM BVa cephalopods ho
Hermit Crab Mo eÌy AmhoV. Sea anemone _wio
Hermit Crab bm `m eÌy§nmgyZ g§ajU {_iVo Am{U
~Xë`mV ñdV…À`m earamMr hmbMmb Z H$aVm Sea

anemone bm {R>H${R>H$mUr {\$am`Mr Am`Vr g§Yr {_iVo
VgoM Am°pŠgOZ`wŠV nmUr Am{U _w~bH$ AÞ {_iVo

Vohr IoH$S>çmÀ`m e§ImÀ`m nmR>rda ~gyZ!
AmVm IoH$S>çmMm e§I H$gm H$m`? Agm àý Vwåhmbm

nS>bm Agob. VrM Va J§_V Amho. hm Hermit Crab

Am`Ë`m {~imV ZmJmo~m hmoD$Z AJXr bhmZnUmnmgyZM
[aH$m_m Pmbobm EImXm e§I emoYVmo Am{U Ë`mV amhVmo.
OoUoH$ê$Z {eH$mar àmÊ`m§nmgyZ Ë`mbm g§ajU {_iVo.
Ë`mVhr Xþhoar g§ajU åhUyZ Sea anemone ~amo~a _¡Ìr
H$aVmo. OgOgm hm IoH$S>m _moR>m hmoV OmVmo Vgo EImXo
[aH$m_r e§ImMo ZdrZ Ka emoYVmo. e§ImYmar JmoJbJm`r
Ë`m§À`m àOmVrAZwgma {Za{Zamù`m AmH$mam§Mo d a§JmMo
e§I V`ma H$aVmV. e§ImVë`m JmoJbJm`r Joë`mZ§Va
[aH$m_r Pmbobo ho e§I bmQ>o_wio qH$dm àdmhm_wio
{H$Zmè`mda ZmhrVa g_wÐVimer OmD$Z nS>VmV. Hermit

crab àË`oH$ doir Ka ~XbVmZm Amnë`m {_Ìmbm åhUOoM
Sea anemone bm Ë`mZo {ZdS>boë`m ZdrZ Kamda ZoD$Z
~gdVmo.

{H$Zmè`mdarb [aH$å`m e§ImV ho IoH$So> Amnbo Ka
~ZdVmV. Canada - Edmonton _Yë`m Alberta

University À`m D. M. Ross `m g§emoYH$mZo, HCA-
åhUOoM Hermit Crab - Sea Anemone À`m
ghOrdZmda AJXr gImob g§emoYZ Ho$bo Amho. gdm©V
gm_mÝ` dmQ>Umar hr _¡Ìr \$ma pŠbï> ñdê$nmMr AgyZ hr
_¡Ìr nwT>o H$er KÅ> hmoV OmVo `mMm g§nyU© Aä`mg Ë`m§Zr
Ho$bm Amho.

Hermit crabs Zm BVa IoH$S>çm§à_mUo H$R>rU
~møH$m§H$mb (Exosceleton) ZgVo. VgoM, Ë`m§À`m
nmoQ>mH$S>rb ^mJ _D$ AgVmo. OÝ_V… `m§Mo eara _¥Xÿ AgVo
na§Vw Ogo Vo _moR>o hmoV OmVmV Vgo EH$ nm` (Claw) _moR>m
hmoV OmVmo Am{U eara E{g_o{Q´>H$b hmoVo åhUOoM
à_mU~ÕVm J_mdVo. Amnbo _D$ eara e§ImÀ`m AmV
bndyZ Amnë`m _moR>çm nm`mZo e§ImMo Xma ~§X H$ê$Z
KoVbo OmVo. ho Hermit Crab ~hþVoH$ doiog {ZemMa
AgVmV. H$Yr H$Yr {XdgmXoIrb {H$Zmè`mdarb IS>H$m§V,
dmiyV doJmZo {\$aVmZm {XgyZ `oVmV. `m§Mo œgZ
H$ëë`m§_m\©$V hmoV Agë`mZo H$_rV H$_r 80% AmÐ©Vm
`m§Zm Amdí`H$ AgVo. ho H$„o AmÐ© R>odÊ`mgmR>r Amnë`m
{ZdS>boë`m e§ImÀ`m AmV_Ü`o Vo WmoSo>go nmUr Zoh_rM
gmR>dyZ R>odVmV. Ë`m_wio AmUr~mUrÀ`m H$mimV (_moR>çm
AmohmoQ>rÀ`m Xaå`mZ) `m§Mo OJUo gwgø hmoVo. `m
IoH$S>çmMo Am`wî` gmYmaU drg dfm©Mo AgyZ Sea

anemone _mÌ e§^a qH$dm Ë`mhÿZ A{YH$ OJy eH$VmV.
àdmi àmÊ`m§à_mUo Sea anemone gwÕm
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àH$meg§ûcofU H$aUmè`m Zooxanthellae `m EH$noer`
algaes Zm Amnë`m earamV amhm`bm OmJm XoVmV.
àH$meg§ûcofUmVyZ V`ma Pmbobo AÞ (H$m~m}hmBS´o>Q> Am{U
Am°pŠgOZ) `m algaes Sea anemoneZm XoVmV. ~Xë`mV
algaesZm {Zdmam {_iVmo Am{U \$m°ñ\$ag d
Zm`Q´>moOZgmaIo algaeÀ`m dmT>rgmR>r bmJUmao _yb^yV
KQ>H$ Sea anemone Ë`m§Zm XoVmV.

Clown fish and Sea anemone  Hermit Crab and Sea anemone

AmnU Zoh_rM åhUVmo H$s {ZgJ© Amnbm Jwê$ Amho,
Ë`mÀ`mH$Sy>Z Oo Oo {eH$Vm `oB©b Vo Vo {eHy$Z ¿`mdo, nU
IaoM AmnU {eH$V AmhmoV H$m? `m bhmZem Sea

Anemone H$Sy>Z Vwåhmbm H$mhr {eH$m`bm {_imbo` H$m?
_bm Z¸$s H$idm!

- ed©ar Hw$S>VaH$a
samikshank@gmail.com

gwZrV
gwZrVr O¡Z

_yë` 250 é.
gdcVrV 150 é.

Jmoï> EH$m Zer~dmZ _wbrMr
AmaVr Am_Q>o-ZmaH$a

_yë` 150 é.
gdcVrV 90 é.
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...Ago gJioM Zoh_r åhUV AgVmV. nU Vmo Z¸$s
H$Yr gwê$ hmoUma Am{U EHy$U {H$Vr nmD$g hmoUma `mMm
_mÌ Zo_ ZgVmo. "VwÂ`mnojm OmñV nmdgmio nm{hboV' hohr
Zoh_rMo R>amdrH$ g§dmX... nU Ago g§dmX `oVmV, Vo
Z¸$sM Ë`m§Zm H$mhr OwZo g§X^© AgmdoV åhUyZM. nmdgmim
hm AZoH$ ~è`mdmB©Q> AZw^dm§Zr ^abobm AgVmo, hoM
`mVyZ H$iVo. "VwÂ`mnojm OmñV CÝhmio nm{hboV' Aer
H$mhr åhU Eo{H$dmV Zmhr. AJXr CÝhmÀ`m Pim gmogyZ,
XþîH$mimMo AmoPo Im§Úmda nobV AmnU _mÌ "Zo_o{M' ~oOma
H$aUmè`m nmdgmù`mMr dmQ> nmhV AgVmo. IaoVa CÝhmim,
XþîH$mi hr Iar ~oOma H$aUmar _moR>r H$maUo AmhoV. na§Vw
nmdgmdaM ^maVI§S>mVrb gmao AW©H$maU, {ZXmZ Ë`m Ë`m
dfm©nwaVo Var Adb§~yZ AgVo. IaoVa "df©' hm _yi g§ñH¥$V
eãXhr nmdgmÀ`m df©Ê`mer {ZJ{S>VM...

H$Yr Va _mM© Am{U E{àbÀ`m _Ü`mVM ~mVå`m
`m`bm bmJVmV, H$s "`§Xm nmD$g gamgarnojm OmñV',
"`§Xm nmD$g gamgarÀ`m \$ŠV gÎ`mÊUd Q>¸o$', "`§Xm
nmD$g doioV `oUma', "~§JmbÀ`m CngmJamV Pmboë`m
MH«$sdmXim_wio _mÝgyZ AmR>dS>m^a C{eam' dJ¡ao. Ë`mZ§Va
Imob Joboë`m {d{hatMo, nmÊ`mgmR>r dUdU H$aUmè`m
_{hbm§Mo, H$anboë`m eoVm§Mo dV©_mZnÌmVrb \$moQ>mo nmhV,
AmnU dmQ> nmhm`Mr Vr n{hë`m nmdgmÀ`m {eS>H$mì`mMr.

OyZ Vo gßQ>|~a `m H$mimV Amnë`mH$So> nmD$g `oVmo ho
àmMrZH$mimnmgyZ _mhrV Amho. nydu ho _{hÝ`m§dê$Z Zìho
Va ZjÌm§dê$Z R>adbo Om`Mo. _¥J ZjÌ bmJbo H$s nmD$g
PmbmM nm{hOo ho {deofV: _hmamï´>mVbo J¥hrVH$. (n¥Ïdr
gy`m©^modVr EH$m dfm©V EH$ \o$ar _maVo. na§Vw Ë`m_wio gy`©M
AmH$memV XÿaÀ`m Vmè`m§À`m g§X^m©V EH$ \o$ar _maVmo Ago
Amnë`mbm dmQ>Vo. Vmo amoO gw_mao EH$m A§emZo AmH$memV
nyd}H$So> gaH$VmZm ^mgVmo.) Aem doir gy`© _¥J ZjÌmV
{eaVmo Vmo {Xdg gw_mao gmV OyZbmM `oVmo. (EH$ {Xdg
nwT>o_mJo... `§Xm gy`© ~amo~a AmR> OyZbmM _¥JmV {eabobm

Amho.) hmM {Xdg _mÝgyZMo T>J ViH$moH$UmV {eaÊ`mMo
AgVmV. Ë`mZ§Va _mÝgyZMo ho T>J nwT>o nwT>o gaH$V EH$m
AmR>dS>çm^amV A»Im _hmamï´> nmXmH«$m§V H$aV OyZ
_{hZmAIoarg AYm© ^maV ì`mnVmV. _J Owb¡_Ü`o gmè`m
^maV^a ngaVmV. nmdgmim gwê$ hmoVmo. `mM nmdgmda
eoVH$ar Adb§~yZ AgVmo. Zm§JaUr, noaUr, bmdUr H$Yr
H$am`Mr Vo R>adV AgVmo. _¥J Vo hñV, {MÌm, ñdmVrn`ªVMm
H$mbmdYr åhUOo nmdgmù`mMm _w»` H$mbmdYr Yabm
OmVmo. AJXr "nS>Vrb ñdmVr Va {nH$Vrb _moVr' Aer
gwJrMr åhUhr Ë`mdê$ZM Ambr AgUma. _mÝgyZbm
"^maVmMm Iam AW©_§Ìr' åhUVmV Vo H$mhr J¡a Zmhr.

hoM H$embm, "_oKXÿV' ho H$m{bXmgm§Mo H$mì`hr `m
_oKm§À`m ^maVmVrb EHy$U AmJ_Zmer Am{U _oKm§Zr hm
^yàXoe H$gm H$gm nmXmH«$m§V Ho$bm Ë`m~ÔbM Va Amho.
`mdaM AmYmabobm EH$ d¡km{ZH$ g§emoYZmË_H$ "_oKXÿV
àH$ën' Am_À`m H$mhr nwÊ`mVrb {_Ìm§Zr Ë`m§À`m
ghH$mè`m§gmo~V H$mhr df} am~dbm hmoVm. (Amnë`mbm
\o$g~wH$da hm "_oKXÿV àH$ën' nmhVm `oB©b).

ho gJio Agbo, Var nmdgmMo H$moUVohr A§XmO ~amo~a
H$m `oV ZmhrV, hm àýhr "Zo_o{M' _ZmV `oVmo. ^maVmV
`oUmè`m, hmoUmè`m nmdgmMr Zm|X, Ë`mMo {ZarjU Iao Va
Jobr AZoH$ df} Ho$bo Jobo Amho, (Iao Va hOmamo dfmªMm
`mbm B{Vhmg Amho) Var AmOhr `m nmdgmù`mMo IamoIa
nyU©nUo AmH$bZ Pmbo Amho Ago åhUVm `oV Zmhr.

"_mÝgyZ' hm eãX Iao Va Aa~r "_m¡g_' `m _yi
eãXmdê$Z Ambobm Amho. dfm©VyZ XmoZXm dmao dmhÊ`mÀ`m
{Xem ~XbÊ`mdê$Z Vmo Ambobm Amho. `m {Xem AmhoV
Z¡F$Ë` _mog_r dmao Am{U B©emÝ` _mog_r dmè`m§À`m. ho dmao
H$m Am{U H$go V`ma hmoVmV, Vo gdmªZmM àmMrZ H$mimnmgyZ
_mhrV Amho. n¥ÏdrMm Aj gmSo>Vodrg A§emZo H$bbobm
Amho. Ë`m_wio n¥ÏdrMm CÎmaJmobmY© (_mM© Vo gßQ>|~a) Va
X{jUJmobmY© (gßQ>|~a Vo _mM©) `m H$mbmdYrV gy`m©H$So>

Zo_o{M `oVmo _J nmdgmim...

AmZ§X K¡gmg
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PwH$boë`m AdñWoV OmV AgVmV. Ë`m_wio gy`© CÎmaoH$So>
Am{U X{jUoH$So> OmVmZm {XgVmo. `mbmM "CÎmam`U' Am{U
"X{jUm`Z' Ago åhUVmV. Ë`m_wioM CÝhmim-{hdmim Ago
F$Vy hmoV AgVmV. CÝhmù`mV g_wÐmÀ`m nmÊ`mMo gamgar
Vmn_mZ dmT>Vo, ~mînr^dZ A{YH$ à_mUmV hmoVo Am{U
Ë`mMo _moR>çm à_mUmV T>J ~ZVmV. ho T>J dmè`m§À`m
hmbMmbrZo n¥Ïdrda R>amdrH$ {Xem§Zr dmhV OmVmV.
Ë`m§À`m_wioM doJdoJù`m {R>H$mUr nmD$g nS>V OmVmo/hmoVmo.

{dfwdd¥Îmmer bJV Vrg A§em§n`ªV da CÎmaog Am{U
Imbr X{jUog Agboë`m `m dmè`m§daM nydu X`m©dXu
ì`mnmè`m§Mr {eS>mMr Jb~Vo MmbV. Ë`m_wio `m dmè`m§Zm
"Q´>oS> qdS>' "ì`mnmar dmao' Ago Zmd nS>bo. `m dmè`m§_wio
{Z_m©U hmoUmè`m _mÝgyZda Am{U Ë`m_wio `oUmè`m
^maVmVrb nmdgmda _mÌ n[aUm_ H$aUmè`m AZoH$ Jmoï>r
EH$mM doir KS>V AgVmV, Ë`m_wio nmdgmÀ`m A§XmOmV
hr A{Z{üVVm `oV AgVo.

gdm©V n{hbr Jmoï> åhUOo ^maVmMr ^m¡Jmo{bH$
n[apñWVr. ^maVmV Oo d¡{dÜ` Amho Vo BVa Hw$R>oM Zmhr.
n{ü_oMr CVmamMr H$moH$UnÅ>r Am{U Ë`mbJV gømÐrÀ`m
nd©Vam§Jm. nyd© KmQ>hr AemM nd©Vam§Jm§Zr ~Zbobm. `m
Xmohm|_Ü`o X»IZMo nR>ma. Ë`mda gmVnwS>m, qdÜ` Am{U
Aadbr nd©Vm§À`m AmS>ì`m am§Jm. Ë`mncrH$So> CÎmanyd}g
J§Jm-`_wZoMo {dñVrU© Imoao, Ë`mda CÎmaog C§MM C§M
{h_mb`. Va CÎman{ü_og M¸$ amOñWmZ-H$ÀN>Mo dmid§Q>.
EH$sH$So> Aa~r g_wÐ Va XþgarH$So> ~§JmbMm CngmJa. gmJa
AmV {eê$Z V`ma Pmbobr {d{dY "~°H$-dm°Q>a' gamodao.
ImS>çm, ZÚm§Mr Imoar, ImOUo {H$VrVar {d{dY àH$ma.
OJmVbm gdm©{YH$ nmD$g hmoUmam àXoe Ogm ^maVmVbm,
VgmM ghmam dmid§Q>mer n¡Om KoUmam nU©hrZ dmid§Q>hr
BWbmM. H$m`_ ~\$m©ÀN>m{XV amhUmam àXoe BWo Amho, Va
H$m`_ nyaJ«ñV hmoUmam, ~m§~y§da _MmUmgmaIr Kao ~m§Ymdr
bmJUmam àXoehr. Oer O§Jbo AmhoV, VgoM d¡amU àXoehr
AmhoV. `m gdmªMmM n[aUm_ _mÝgyZMm nmD$g H$moR>o Am{U
{H$Vr nS>Uma `mda hmoVmo. Ë`m nmdgmbm dmhÿZ ZoUmao T>J
H$go Am{U H$moUË`m {XeoZo dmhUma, H$Yr dmhUma, Vohr
{R>H${R>H$mUÀ`m Ë`m Ë`m doiÀ`m Vmn_mZmda Am{U hdoÀ`m
Xm~mda Adb§~yZ AgVo. hm Pmbm _mÝgyZda hmoUmam
ñWm{ZH$, ^m¡Jmo{bH$ n[aUm_.

_mÝgyZMo AmH$bZ AmVm \$ŠV ñWm{ZH$ nmVirda
Zmhr Va OmJ{VH$ nmVirda H$amdo bmJVo. _mÝgyZ åhUOo
H$m` ho {Z{üV H$aÊ`mVhr doJionUm Amho. A_o[aHo$Mr
hdm_mZ gmogm`Q>r (A_o[aH$Z {_Q>rAmoam°bm°{OH$b

gmogm`Q>r) \$ŠV Aa~r g_wÐmda dmhUmè`m Vohr dfm©V
{Xem ~XbyZ EH$m_oH$m§{déÕ {XeoZo dmhUmè`m dmè`m§Zm
_mÝgyZ g_OVo, Va Am§Vaamï´>r` hdm_mZ~Xb _§S>i
(B§Q>aZ°eZb Šbm`_oQ> M|O H${_Q>r) `m _mog_r
dmè`m§~amo~aM ^maV Am{U AmgnmgÀ`m Xoem§VJ©V hmoUmè`m
nmdgmbmhr _mÝgyZ_Ü`o J¥hrV YaVo. Va ^maVr` hdm_mZ
g§ñWm ^maVr` n[ajoÌmgmo~VM qhXr _hmgmJamdarb
dmVmdaUr` ~Xbm§Zmhr Ë`mV gm_mdyZ KoVo.

_mÝgyZMo OmJ{VH$ KQ>H$ "Eb {ZZmo' Am{U "bm
{ZZm'À`m KQ>Zm§_YyZ Joë`m eVH$mV àH$fm©Zo nwT>o Ambo.
VgoM AmVm qhXr _hmgmJamVë`m "B§{S>`Z S>m`nmob' qH$dm
Á`mbm AmVm "^maVr` {ZZmo' åhUm`bm gwédmV Pmbr
Amho, Ë`mdahr "_mÝgyZ' Adb§~yZ Amho ho AmVm ZrQ>
H$im`bm bmJbobo Amho. _wimV "Eb {ZZmo', "bm {ZZm'
Am{U "^maVr` {ZZmo' `m§Mo n[aUm_ {Xgë`mda Vo {Z_m©U
Pmbo AmhoV ho H$iVo. `m KQ>Zm H$em, Ho$ìhm Am{U H$m
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{Z_m©U hmoVmV Vo H$mhr AmYr H$iyZ `oV Zmhr. H$m`
AmhoV ho "Eb {ZZmo' dJ¡ao? AmnU {H$Ë`oH$Xm ho eãX
dmMVmo, nU Vo åhUOo Z¸$s H$m` ho _mhrV ZgVo.

"Eb' qH$dm "Ab {ZZmo' `mMm Iam AW© "N>moQ>m
_wbJm' Agm hmoVmo. Va "bm {ZZm' åhUOo "N>moQ>r _wbJr'.
hr Zmdo àem§V (n°{g{\$H$) _hmgmJamÀ`m Imob nmÊ`mV,
n¥ð>^mJmda Am{U n¥ð>^mJmdaÀ`m dmVmdaUmVrb ~Xbm§À`m
Img KQ>ZmH«$_m§gmR>r XoÊ`mV Ambr AmhoV. àem§V
_hmgmJamVrb {dfwdd¥ÎmmÀ`m nyd}H$S>Mo Q>moH$ åhUOo X{jU
A_o[aHo$Vrb noê$ XoemMm ^mJ `oVmo, Va n{ü_oH$So> `oVmV
B§S>moZo{e`mVrb ~oQ>o. Or Am°ñQ´>o{b`m I§S>mÀ`m da (CÎmaog)
WmoS>r n{ü_obm AmhoV. {dfwdd¥ÎmmÀ`m da Am{U Imbr
AgUmè`m gmYmaU nmM A§e Ajm§em§darb ^mJmbm
A{VCîU H${Q>~§Y åhUVmV. `mM ^mJmer "{ZZmo'Mm à_wI
g§~§Y Amho. {dfwdd¥ÎmmÀ`m nmM A§em§À`m da Am{U Imbr
EH$_oH$m§V {_giUmam CîU-g_erVmoîU nÅ>m (Q´>m§{PeZ
PmoZ), Ë`mda drg Vo Vrg A§emnbrH$So> "g_erVmoîU
H${Q>~§Y' Va CÎmaoH$S>À`m Y«wdàXoemV gmR> A§em§À`mda
"erV H${Q>~§Y' Aer dmVmdaUr` {d^mJUr Amho Ago
ñWm{ZH$ Vmn_mZmdê$Z R>adVm `oVo. n¥ÏdrÀ`m {VanonUm_wio
Xa ghm _{hÝ`m§Zr F$Vw~Xb hmoVmV. na§Vw n¥Ïdr amoOM
àM§S> doJmZo ñdV:^modVrhr {\$aV AgVo. `m {\$aÊ`m_wio
Am{U F$Vy§_wio hdoÀ`m Vmn_mZmV {Za{Zamù`m {R>H$mUr
{Za{Zamim \$aH$ nS>Vmo. `m \$aH$m_wio, {R>H${R>H$mUr
H$_r-A{YH$ KZVoMo dmVmdaU V`ma hmoV AgVo. Ë`m_wio
dmVmdaUmV H$mhr {R>H$mUr doJmZo dmhUmao hdoMo PmoV,
dmao, dmXio V`ma hmoV AgVmV.

CÎmam`U gwê$ hmoVo Voìhm {dfwdd¥Îmmer noê$ Xoembm bJV
AgUmè`m _hmgmJamVrb nmÊ`mMo Vmn_mZ gamgarnojm
A{YH$ C~Xma hmoD$ bmJVo. Ë`mMm n[aUm_ n¥ð>^mJmdaÀ`m
nmÊ`mda hmoD$Z {VWë`m hdoMo Vmn_mZhr dmT>Vo. {VWë`m
nmÊ`mMo A{YH$ à_mUmV ~mînr^dZ hmoD$Z OmñV _moR>çm
à_mUmV Am{U A{YH$ C§Mr AgUmao T>J V`ma hmoVmV. `m
doir `m ^mJmV OmoaXma dmao, dmXio Am{U nmD$ghr hmoVmo.
`m_wio H$_r Xm~mMm EH$ nÅ>m àem§V _hmgmJamÀ`m nyd}g
V`ma hmoD$Z Ë`mMm n[aUm_ dmVmdaUmÀ`m Zoh_rÀ`m ì`mnmar
dmè`m§da hmoD$Z Vo nyd}H$Sy>Z n{ü_oH$So> dmhÊ`mV AS>Wim
hmoVmo. Ë`m§Mo dmhÊ`mMo à_mU H$Yr H$_r hmoVo, Va Vo H$Yr
CbQ> åhUOo n{ü_oH$Sy>Z nyd}H$So> dmhÿ bmJVmV. `m
n[apñWVr_wio \$ŠV B§S>moZo{e`mM Zmhr Va ̂ maVmdahr nmD$g
H$_r hmoÊ`mMm n[aUm_ hmoVmo. OmJ{VH$ nmVirda hmoUmar
dmè`m§À`m {XeoVrb hrM JS>~S> XþîH$mimbm H$maUr^yV hmoVo.

`m àH$mambmM "Eb {ZZmo' g{H«$` Agë`mZo Ago Pmbo Ago
åhUVmV. Ë`m_wio Vmo g{H«$` AgUmè`m dfu (gm_mÝ`V:
Vrg dfmªV MmaXm Vmo g{H«$` AgVmo Ago {ZarjU gÜ`m
Amho, nU Vohr g_mZ {d^mJUrV Zmhr.) ̂ maVmV Adf©UmMr
^rVr AgVo. `m "Eb {ZZmo'_Ü`ohr Mma àH$ma nS>VmV.
_hmgmJamMo nmUr Hw$R>o Am{U {H$Vr à_mUmV VmnVo, Ë`mda
Vo R>aVo. noê$ XoemÀ`m bJVÀ`m _hmgmJamV Eb {ZZmo "EH$'
Am{U "XmoZ', noê$nmgyZ _hmgmJamÀ`m _Ü`mn`ªV, Vm{hVr
~oQ>m§n`ªV Vmn_mZmMr ì`már Agob Va "VrZ', Vm{hVr Vo
XmoZV¥{V`m§e ^mJmn`ªV "VrZnyUmªH$ Mma Xem§e', Va
{VWnmgyZ B§S>moZo{e`mÀ`m ~oQ>m§n`ªV "Mma' Aem H«$_m§H$m§Zr

"Eb {ZZmo'Mm n[aga AmoiIbm OmVmo. Eb {ZZmoMm n[aUm_
Vmo H$moUË`m ^mJmV g{H«$` Amho Ë`mà_mUo doJdoJim hmoVmo.
g_Om Mm¡Ï`m H«$_m§H$mÀ`m ^mJmV Eb {ZZmo g{H«$` Agob
Va da C§M OmUmao T>J B§S>moZo{e`mÀ`m Amgnmg V`ma hmoVmV,
dmè`m§Mr {Xem ~XbVo. gmam nmD$g _hmgmJamVM nS>Vmo.
Aem doir B§S>moZo{e`mV Am{U noê$ XoemVhr XmoÝhr ~mOy§Zm
nmdgmMo à_mU H$_r amhVo. XþîH$mi nS>Vmo.

Eb {ZZmoÀ`m AJXr {déÕ pñWVr AgVo, åhUOo
àem§V _hmgmJamVbo nmUr Am{U _hmgmJamÀ`m
n¥ð>^mJmdarb hdm_mZ B§S>moZo{e`mÀ`m {H$Zmè`mbJV
A{YH$ VmnVo Am{U noê$H$S>rb _hmgmJa Ë`m VwbZoZo W§S>
AgVmo, Voìhm dmè`m§À`m {Xem Am{U _hmgmJamVrb
àdmhmMr {Xemhr CbQ> hmoVo. `mbm "bm {ZZm' åhUVmV.
`m_wiohr nmdgmÀ`m à_mUmda \$aH$ nS>Vmo. àË`oH$ doir
Vmo {H$Vr Am{U H$gm Ë`mMohr AZw_mZ AOyZ V§VmoV§V
H$aVm Ambobo Zmhr.

`mMgmaIr pñWVr ^maVmÀ`m X{jUoH$So> qhXr
_hmgmJamV, {dfwdd¥Îmmer hmoVo. Ë`mbm "B§{S>`Z S>m`nmob'
qH$dm "^maVr` {ZZmo' åhUVmV. Am°ñQ´>o{b`m Vo Am{\«$H$m
I§S> `mXaå`mZÀ`m {dfwdd¥Îmr` nÅ>çmda _hmgmJamÀ`m
nmÊ`mMo Vmn_mZ Am{U Ë`mdaÀ`m dmVmdaUmMo Vmn_mZ
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`mV J¥hrV Yabo OmVo. `mVhr Am°ñQ´>o{b`mOdiMm
_hmgmJa {H$Vr Vmn_mZmMm hmoVmo, Vohr OmZodmar Vo _o
_{hÝ`mÀ`m Xaå`mZ, Ë`mda dmè`m§À`m {XeoVrb ~Xb,

n[aUm_ hmoVmZm {Xgbo AmhoV. Oo ^maVmVrb XþîH$mimMo
H$maU R>aVmV. CbQ>, Am{\«$Ho$bJVÀ`m _hmgmJamda
Vmn_mZ dmT>bo Va ^maVmV A{Vd¥ï>r hmoVo! _hÎdmMo åhUOo
Amnë`mH$So> `oUmam _mÝgyZMm nmD$g hm Am°ñQ´>o{b`mÀ`m
S>moŠ`mer AgUmè`m {dfwdd¥ÎmmÀ`m nÅ>çmVë`m
_hmgmJamÀ`m ~mînr^dZmVyZ {Z_m©U hmoUmè`m, VoWyZ AmYr
nyd}H$So> Am{U Z§Va da diV qhXr _hmgmJamV V`ma
hmoUmè`m T>Jm§Zmhr T>H$bV Am{\«$Ho$À`m gmo_m{b`m `m
àXoemÀ`m {H$Zmè`mdê$Z diV Z¡F$Ë` {XeoZo ^maVmÀ`m
n{ü_ {H$Zmè`mer Oo T>J `oD$Z YS>H$VmV, Ë`m_wio hmoVmo.
AWm©V gdm©V AmYr _mÝgyZMo AmJ_Z A§X_mZ-{ZH$mo~ma
~oQ>m§da drg Vo n§Mdrg _oÀ`m Xaå`mZ hmoVo. _J Vmo
^maVmÀ`m X{jU Q>moH$mH$Sy>Z Ho$aimV {eaVmo. Jmodm, H$moH$U
H$aV gømÐr Amobm§Sy>Z nmD$g n{ü_ _hmamï´>mV `oB©n`ªV
OyZMm Xþgam AmR>dS>m COmS>Vmo. na§Vw ho Pmbo AZoH$
dfmªÀ`m gamgardê$Z, {ZpîH«$` Eb {ZZmoÀ`m doir Ho$bobo
{ZîH$f©...

àË`jmV "OyZÀ`m XmoZ VmaIobm nmdgmim gwê$ hmoB©b'
qH$dm "CÚm g§Ü`mH$mir Mma dmOVm nmD$g nSo>b' Ago

^mH$sV H$aUo EHy$UM H$R>rU. Aer ^m{H$Vo ~amo~a
`oÊ`mnojm MwH$Ê`mÀ`mM eŠ`Vm A{YH$ AgVmV.

AmO _mÌ AJXrM H$mhr "gm§J gm§J ^mobmZmW, nmD$g
nSo>b H$m' Aer pñWVr Zmhr, VodT>oM Iao. AmVm Amnë`mbm
^maVmV AZoH$ {R>H$mUr C^maboë`m "S>m°ßba aS>ma' `§ÌUoMm,
hdm_mZmMm VËH$mi doY KoÊ`mgmR>r Am{U dmVmdaUmMr
{Ì{_V {MÌo V`ma H$aÊ`mgmR>r Cn`moJ hmoV Amho.
Xÿag§doXH$mÀ`m ([a_moQ> g|qgJ) AZoH$ CnJ«hm§H$Sy>Zhr amoOMr
VmOr, Xa XmoZ Vmgm§Zr hdm_mZmMr àË`j pñWVr XmIdUmar
N>m`m{MÌo hmVr ̀ oV AmhoV. Ë`m_wio hdm_mZmMo A§XmO AmVm
~amo~a `m`bm bmJboV. nmdgm_wio hmoUmè`m AmnÎmr
{Z`moOZmgmR>r Vo gdm©V OmñV Amdí`H$ Amho. eoVrbmhr
ho A§XmO nmofH$M hmoVrb. H$go H$aVmV ho A§XmO? H$moUVr
gmYZo Am{U H$moUVo V§ÌkmZ `mV dmnabo OmVo... Vo Z§Va
H$YrVar... Aaoƒm, Ambr H$s ga nmdgmMr...

`§Xm "Eb {ZZmo' _moR>çm à_mUmV H$m`©aV Amho,
Ë`m_wio nmdgmim WmoS>m C{eam Ambm`... Zm§JaUr, noaUr
bm§~Urda nS>br`... XþîH$miOÝ` n[apñWVr {Z_m©U
hmoÊ`mMr eŠ`Vmhr dV©dbr Jobr Amho. Agmo. AmO Omo
nS>Vmo` Ë`m nmdgmMo nmUr AmVm AS>dm, gmR>dm. Vo nmUr
{Zén`moJr hmoV ZwgVo g_wÐmV dmhÿZ OmD$ XoD$ ZH$m.

Ë`mnojm Amnmnë`m KamVë`m "Eb {ZZmo Am{U bm {ZZm'
åhUOo bhmZ _wbr-~mim§À`m Zmdo, Ambm nmD$g H$s
bmdm EH$ EH$ amon. Vohr ^maVr` d¥jm§Mo. bhmZghmZ
a§JrV \w$bPmS>m§Mr \$ŠV H$mhr {Xdg {Q>H$Umar amono ZH$m
bmdy. Va dS>, qnni, Am§~m, I¡a, qMM, JmoaIqMM,
Om§^yi, \$Ug Am{U hmo Zmai, Aem PmS>m§Mr amono
åhUVmo` _r.. Or XþîH$mimbm gwH$mimV ~XbUmar AmhoV!

- AmZ§X K¡gmg
anandghaisas@gmail.com
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{_Ìm§Zmo, Amnë`m ^modVmbr H$m` KS>V Amho ho
Amnë`mbm H$go g_OVo Agm àý Oa {dMmabm Va H$m`
CÎma Úmb? S>moù`m§Zr {XgVo, H$mZm§Zr EoHy$ `oVo, ËdMo_wio
Jma-Ja_, _D$-H$R>rU, JwiJwirV-IS>~S>rV BË`mXr
g_OVo. ZmH$mZo dmg g_OVmo. {O^oZo Md g_OVo. åhUyZ
ZmH$, H$mZ, S>moio, Or^ Am{U ËdMm øm§Zm AmnU nmM
kmZ|{Ð`| - n§M|{Ð`o - åhUyZ g§~moYVmo. øm
kmZ|{Ð`m§~amo~aM Amnë`m _|XÿMm øm_Ü`o \$ma _moR>m
gh^mJ AgVmo. _|Xÿ_Yrb {d{eï> ^mJ, Ogm H$s Ñ{ï>H|$Ð
(optical centre) H$m_ H$aV Zgob, Va CÎm_ H$m`©erb
S>moio AgyZhr Ë`m A^mJr _mUgmbm Ñ{ï>kmZ hmoUma Zmhr.
kmZ|{Ð`mH$Sy>Z _|Xÿ_Yrb Ë`m H|$Ðm§H$So> g§Xoe OmVmo Am{U
Amnë`mbm kmZ hmoVo. åhUyZ H$m`©erb kmZ|{Ð` Am{U
_|Xÿ_Yrb H$m`©erb H|$Ð øm Xmohm|Mr Amdí`H$Vm AgVo.

gd© àmÊ`m§_Ü`o hr kmZ|{Ð`o Mohè`mdaM EH${ÌV
AmhoV. Iao Va Moham hm g§nyU© eara n¥ð>^mJmMm \$ŠV 3
Vo 5 Q>ŠHo$ Amho. dOZmÀ`m ^mfoV gm§Jm`Mo Va earamÀ`m
EHy$U dOZmMm Moham Ho$di 1 Vo 2 Q>ŠHo$ Amho. åhUOo
kmZ|{Ð`m§Mr Mohè`mda JXu Pmbr Amho, Zmhr H$m! øm_mJo
H$mhr H$maU_r_m§gm Agob H$m? AmO AmnU EImXo
{~ñH$sQ> ImÊ`mgmR>r Vm|S>mOdi ZoVmM Ë`mMm gwJ§Y dm
XþJªY, Ë`mMm Iam~ n¥ð>^mJ, Ë`mÀ`m n¥ð>^mJmda Agboë`m
_w§½`m dJ¡ao gd© kmZ Amnë`mbm EH$mM doir EH$X_ hmoVo.
ZmH$mMr OmJm, S>moù`m§Mr OmJm Am{U {O^oMr OmJm
EH$_oH$m§nmgyZ bm§~ AgË`m Va ho eŠ` Pmbo ZgVo.
H$ënZm H$am H$s X§S>mda S>moio AgVo Va AmYr X§S>mH$So>
{~ñH$sQ> ZoD$Z S>moù`m§H$Sy>Z nmhUr Am{U _J OoWo H$moR>o
ZmH$ Agob VoWo dmgmMr VnmgUr H$amdr bmJbr AgVr.
gd© kmZ|{Ð`o EH$m Mohè`mda H$s Omo earamMm Ho$di
3 Q>ŠHo$ ^mJ Amho, hr SINGLE WINDOW SYSTEM Amho
H$s OoWo gJù`m VnmgÊ`m hmoVm AmhoV. {ZgJ© IamoIaM
AJmY Amho.

_bm Amnë`mer g§dmX gmYm`Mm Amho Vmo noetÀ`m
kmZ|{Ð`m§~Ôb. EH$noer` (unicellular) gOrd AmhoV
VgoM ~hþnoer` (multicellular) gOrd AmhoV Am{U
A-noer` (acellular) gOrdgwÕm AmhoV. A_r~m,
ß`mam_o{eA_ Am{U {OdmUy (bacteria) ho EH$noer`
AmhoV. {dfmUy (virus) hm A-noer` Amho. dZñnVr,
àmUr ho ~hþnoer` AmhoV.

Amnë`m ^modVmbr H$m` KS>V Amho ho øm EH$noer`
gOrdm§Zm H$iVo H$go? ~hþnoer` gOrdmbm n§M|{Ð`o AmhoV
nU Ë`mÀ`m earamVrb àË`oH$ noerbm {VÀ`m ^modVmbr
H$m` KS>V Amho ho H$iVo H$m Am{U H$iV Agob Va
H$go? {dfmUy Anoer` Amho _J Ë`mbm ^modVmbr H$m`
KS>V Amho ho H$iVo H$m? Ago EH$ Zm AZoH$ àý AmhoV.
Ë`mÀ`m~ÔbM øm VgoM nwT>rb H$mhr boIm§_Ü`o AmnU
_m{hVr KoUma AmhmoV.

àË`oH$ noerbm {VÀ`m ^modVmbr KS>Umè`m Am{U
{VÀ`mer g§~§{YV Jmoï>r H$iVmV. Ver ì`dñWm {ZgJm©Zo
Ho$cobr AgVo. gOrd noer_Ü`o bjmdYrÀ`m g§»`oZo
amgm`{ZH$ {H«$`m Mmby AgVmV. noer^modVmbÀ`m
n[apñWVrZwgma øm amgm`{ZH$ {H«$`m Mmby qH$dm ~§X hmoVmV
Ago T>mo~i _mZmZo ghO åhUVm `oB©b. Amnë`m aŠVmVrb
gmIaoMo à_mU {Z`§{ÌV H$go amhVo Vo WmoS>Š`mV nmhÿ.
AmH¥$Vr 1 nmhm.

1) gmIa dmT>Vo Voìhm : OodUmZ§Va Amnë`m
nMZg§ñWo_Yrb nmMH$ Ðì`m§_wio AÞmVrb H$~m}XH$m§nmgyZ
{dÐmì` (soluble) gmIa V`ma hmoVo Am{U Vr aŠVmV `oVo.
aŠVmVrb gmIaoMo à_mU dmT>Vo. ñdmXþqnS>mÀ`m noetZm hm
aŠVnwadR>m hmoVmM Ë`m§Zm H$iVo H$s gmIaoMr nmVir
dmT>br Amho. _J øm noer BÝew{bZ V`ma H$ê$Z Vo aŠVmV
gmoS>VmV. `H¥$VnoetZm H$iVo H$s Amnë`m^modVr dmT>rd
BÝew{bZ Ambo Amho. øm kmZm_wio `H¥$Vnoer nQ>mnQ>
aŠVmVrb gmIa noetÀ`m A§V^m©JmV KoVmV Am{U Ë`m noer

kmZ|{Ð`| Vw_Mr, Am_Mr Am{U
noetMr!! (^mJ 1)

S>m°. amO|Ð XodnyaH$a
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gmIaoMo amgm`{ZH$ {H«$`oZo A{dÐmì` Aem ½bm`H$moOoZ øm
H$~m}XH$m§_Ü`o ê$nm§Va H$aVmV. ½bm`H$moOoZ ho A{dÐmì`
Agë`mZo AWm©V `H¥$VnoetÀ`m ~mhoa `oV Zmhr. aŠVmVrb
{dÐmì` gmIaoMo à_mU H$_r hmoVo

AmUIrZ EH$ KQ>Zm KS>Vo. Amnë`m earamVrb noetZm
dmT>rd BÝew{bZ H$iVo. øm noernU aŠVmVrb gmIa
noetÀ`m AmV KoÊ`mg gwédmV H$aVmV. Ë`m_wio hr
aŠVmVrb gmIaoMo à_mU H$_r hmoVo.

2) gmIa H$_r hmoVo Voìhm : ñdmXþqnS>mÀ`m noetZm
Amnë`m ^modVmbMr gmIa H$_r Pmbr Amho Agohr kmZ
hmoVo. ømbm Ë`m noer ½bwH°$Jm°Z ZmdmMo agm`Z V`ma H$ê$Z
à{VgmX XoVmV. `H¥$VnoetZm dmT>boë`m ½bwH°$Jm°ZMo kmZ
hmoVo. _J `H¥$Vnoer Ë`m§À`m AmV gmR>dboë`m A{dÐmì`
½bm`H$moOoZda amgm`{ZH$ {H«$`m H$ê$Z {dÐmì` gmIa
~ZdyZ Vr noer~mhoa aŠVmV gmoS>VmV. aŠVmVrb gmIaoMo
à_mU Amdí`H$VoZwgma dmT>Vo.

WmoS>Š`mV H$m` Va aŠVmVrb gmIaoÀ`m
H$_r-OmñV à_mUmMo kmZ ñdmXþqnS>mÀ`m
(H$mhr {d{eï>) noetZm hmoVo Am{U Ë`m
BÝew{bZ qH$dm ½bwH°$Jm°Z V`ma H$aVmV.
`H¥$VmÀ`m noetZm Ë`m§À`m ^modVmbr BÝew{bZ
Amho H$m ½bwH°$Jm°Z Amho ømMo kmZ hmoVo
Am{U Ë`m noer gmIaoMo ½bm`H$moOoZ_Ü`o
qH$dm ½b`H$moOoZMo gmIaoV ê$nm§Va H$aVmV.

àmUr, dZñnVr øm§À`m_Yrb Aem
àH$maMr AJ{UV CXmhaUo XoVm `oVrb.

AmVm gyú_ {OdmUy_Yrb EH$ CXmhaU
KoD$. BîH$[a{e`m H$mobm` ZmdmMm {OdmUy
Amho. (Amnë`m gJù`m§À`m AmVS>çm_Ü`o
hm a{hdmgr åhUyZ AgVmo Am{U Amnë`mbm
~ OrdZgÎd XoÊ`mV Ë`mMm dmQ>m _moR>m
Amho.) hm {OdmUy à`moJemioV dmT>dVmZm
Ë`mbm ½bwH$moO qH$dm Xþ½YeH©$am b°ŠQ>moO øm
gmIè`m XoVmV.

hm {OdmUy b°ŠQ>moOMo {dKQ>Z ½bwH$moO
Am{U J°b°ŠQ>moO øm gmIè`m_Ü`o H$aVmo. øm
{dKQ>ZmgmR>r hm {OdmUy J°b°ŠQ>mogm`So>O
ZmdmMo {dH$a (Enzyme) ~ZdVmo. AmVm
J§_V Aer H$s hm {OdmUy ho {dH$a Ë`mbm
b°ŠQ>moO gmIa {Xbr AgVm ~ZdVmo Am{U
½bwH$moO {Xbr AgVm Zmhr ~ZdV. Amnë`m

^modVmbr b°ŠQ>moO Amho øm kmZmZ§VaM Vmo {OdmUy
J°b°ŠQ>mogm`So>O {dH$a ~ZdVmo. hm {OdmUy Amnë`m
^modVmbr H$moUVr gmIa Amho, ½bwH$moO H$s b°ŠQ>moO, ho
OmUyZ KoD$ eH$Vmo.

{OdmUy JUg§»`m AmO_mdVmV : {OdmUy_Ü`o
EH$mnmgyZ XmoZ Ago {d^mOZ (Binary fission) hmoD$Z
{OdmUy§Mr g§»`m dmT>Vo. ~è`mM {OdmUy§_Ü`o Aer dmT>
hmoV AgVmZm Amnë`m g§»`oMr EH$ àH$mao _moO_mn
H$aÊ`mMr j_Vm AgVo. ømbm chorum sensing Ago
åhUVmV. hr EH$ àH$mao JUnyVu Amho. R>amdrH$ JUg§»`m
Pmë`mdaM Vo {OdmUy H$mhr {d{eï>> gm_y{hH$ H¥$Vr H$ê$
bmJVmV - Ogo H$s {df{Z{_©Vr (toxin production),
{OdmUy§Mr EH$ g§K{Q>V Aer nmnwÐçmÀ`m ñdê$nmV dmT>
(biofilm). g^oÀ`m H$m_H$mOmMr gwédmV H$aÊ`mgmR>r
{Z`_mZwgma JUg§»`oMr Oéar AgVo Zm AJXr VgoM ho
Amho.

noernmVirda kmZ hmoUo ho amgm`{ZH$ Ðì`m_m\©$V

AmH¥$Vr 1
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KS>Vo Ago Amnë`m bjmV Ambo Agob. Iao nmhVm gd©M
O¡{dH$ KQ>Zm øm amgm`{ZH$ A{^{H«$`m§Mm n[aUm_ AgVmo.
åhUyZ OrdemñÌmÀ`m Aä`mgH$mbm agm`ZemñÌmMr CÎm_
OmU Agmdr bmJVo. (XþX£dmZo embo` qH$dm _hm{dÚmb`rZ
nmVirda `mMr OmUrd {dÚmÏ`mªZm {Xbr OmV Zmhr; _J

Amho VgoM øm A§JH$m§ZmgwÕm "AmV Am{U ~mhoa' Ago
Amho. AWm©V øm A§JH$mMm ~mhoa åhUOo noetMm AmVrb
^mJ H$s OoWo noerÐì` Amho. Agohr åhUVm `oB©b H$s
noerA§JHo$ noerÐdm_Ü`o Va§JV AgVmV. àË`oH$ noerbm
EH$M noerH|$Ð AgVo. na§Vw _m`Q>moH$m±{S´>`m, [apŠVH$m ho
_mÌ Ë`m Ë`m noetÀ`m H$m`© Am{U JaOoZwgma EH$mnojm
A{YH$ AgVmV. noerH|$Ðm_Ü`o noerMr JwUgyÌo
(chromosomes) AgVmV. noerÐdmV Ag§»` àH$maMr
à{WZo, {dH$ao (Enzymes) AgVmV. øm {d{dY {dH$am§À`m
_XVrZoM noer bjmdYr {Za{Zamù`m amgm`{ZH$ {H«$`m H$aV
AgVmV. noerÐdm_Ü`o H$moUVr {dH$ao H$Yr AgmdrV-
H$Yr ZgmdrV ho noerH|$ÐmVrb JwUgyÌo R>adVmV. _mUgmÀ`m
noer_Ü`o 23 JwUgyÌm§À`m OmoS>çm Aer 46 JwUgyÌo
AgVmV. T>mo~i _mZmZo {OdmUy§À`m EH$m noerV 1000
{d{dY à{WZm§Mo EHy$U gw_mao 200,000 aoUy (Molecules)

AgVmV. gd© gOrd noet_Ü`o AmT>iUmao am`~mogmo_
(Ribosome) AË`§V _hÎdmMo noerA§JH$ Amho, Á`mMo
_w»` H$m`© à{WZ V`ma H$aUo (Protein synthesis) ho
Amho. am`~mogmo_ ho noerA§JH$ _mÌ nQ>b{da{hV (not

bounded by membrane) AgVo. am`~mogmo_ 15 Vo 20
Z°Zmo_rQ>a ì`mgmMo JmobmH$ma AgVmV. noetMm ì`mg
gmYmaUV… 10,000 Z°Zmo_rQ>a AgVmo. {OdmUy§À`m EH$m
noerV gw_mao 1500 Vo 2000 EdT>o am`~mogmo_ AgVmV.

 noernQ>b øm noerA§JH$m§Mo _hÎd WmoS>Š`mV g_OyZ
KoD$.

1) noetÀ`m AmV Am{U ~mhoa hr {d^mJUr
noernQ>bm_wioM hmoVo.

2) noernQ>bmÀ`m amgm`{ZH$ aMZo_wioM noerÀ`m
AmVrb Ðì`o ~mhoa `oD$ eH$V ZmhrV qH$dm ~mhoarb Ðì`o
noer_Ü`o ghOr OmV ZmhrV.

3) ~mhoarb n[apñWVrMo kmZ hmoÊ`mgmR>r noernQ>bm-
_Ü`oM amgm`{ZH$ ì`dñWm Agm`bm hdr. EdT>oM Zìho Va
~mhoa H$m` hmoVo Amho Vo noetÀ`m A§V^m©JmV H$idÊ`mMr
ì`dñWm hdr åhUOo AmVrb amgm`{ZH$ à{H«$`m_Ü`o Oê$a
Vo \o$a\$ma H$aVm `oVrb. hr ì`dñWm åhUOoM noetMr
kmZ|{Ð`| ZmhrV H$m? øm noetÀ`m kmZ|{Ð`m§~Ôb _m{hVr
KoD$ boImÀ`m nwT>rb ^mJmV.

 - S>m°. amO|Ð XodnyaH$a
writetodeopurkar@gmail.com

AmH¥$Vr 2

J{UV, agm`ZemñÌ øm {df`m§V JVr Zgë`mZo
OrdemñÌmH$So> {dÚmWu AmH¥$ï> hmoVmo. Ago {dÚmWu àJV
Aä`mg H$aVmZm _mJo nS>Ê`mMr eŠ`Vm AgVo.)

noetÀ`m ^modVmbr H$m` Amho ho noetZm H$iVo Var
H$go? ho g_OyZ KoÊ`mgmR>r WmoSo>go noeraMZog§~§Yr g_OyZ
KoD$. Ë`mgmR>r AmH¥$Vr 2 nmhm.

àË`oH$ noerMr ~mø gr_m åhUOo noernQ>b (cell

membrane) hmo`. noetMm gd©gmYmaU AmH$ma åhUyZ
nmÊ`mZo ^abobm \w$Jm Ago g_Obo Va \w$½`mMo a~ar H$mVSo>
åhUOo noerMo noer nQ>b. hm noerMm AË`§V _hÎdmMm
^mJ. noetMm AmVrb ^mJ Am{U ~mhoarb ^mJ Ago
{d^mOZ ho noernQ>bm_wio hmoVo. noetÀ`m AmV 70 Vo
80 Q>ŠHo$ nmUr Agbobm ÐdnXmW© AgVmo. øm Ðdmbm
noerÐì` qH$dm noerOrdÐì` (gm`Q>moßbmg_) Ago
åhUVmV. øm noerÐdmV _m`Q>moH$m±{S´>`m (Mitochondria),
noerH|$Ð (Nucleus), [apŠVH$m qH$dm agYmZr (vacuole)

Ago noetMo Ad`d åhUOo noerA§JHo$ (cell organells)

AgVmV. hr noerA§JHo$gwÕm noernQ>bm§gma»`mM nQ>bmZo
gr{_V AgVmV. Ogo noerbm "AmV Am{U ~mhoa' Ago
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añË`mda YmdUmè`m àË`oH$ dmhZmMr AmoiI AmnU
Ë`mÀ`m Z§~a ßboQ>dê$Z H$aVmo. Z§~a ßboQ>da Agboë`m
Ajam§H$mdê$Z Vo dmhZ H$moUË`m amÁ`mV Zm|XUrH¥$V Amho,
H$moUË`m RTO _Ü`o Ë`mMr Zm|X Pmbr Amho Am{U Vo
H$moUË`m _m{bHo$Vrb Amho, `mMr _m{hVr g_OVo. na§Vw
Z§~a ßboQ>daÀ`m Ajam§H$mbm dmhZmMr Iar AmoiI
åhUVm `oV Zmhr. H$maU, EImÚm dmhZmMr Z§~a ßboQ>
~Xbbr, dmhZ Xþgè`m amÁ`mV ñWbm§V[aV Pmbo, qH$dm
Ë`mMr nwZZm]XUr Pmbr, Va Ë`m dmhZmMr _yi AmoiI
H$er nQ>dm`Mr? EImXr JmS>r Mmoarbm Jobr Am{U {VMr
Z§~a ßboQ> ~Xbbr, Var Vr _yi JmS>rM Amho ho H$go {gÕ
H$am`Mo? `m àým§Mr CÎmao EH$m {deof Ajam§H$m_Ü`o
XS>bobr AmhoV. hm Ajam§H$ åhUOo "ìhoB©H$b Am`S|>{Q>Q>r
Z§~a' qH$dm WmoS>Š`mV ‘VIN’ hm g§Ho$Vm§H$ àË`oH$
dmhZmgmR>r doJim AgVmo Am{U Vmo H$Yr ~XbVm `oV
Zmhr.

dmhZm§Zm Agm ñdV§Ì AmoiI H«$_m§H$ XoÊ`mMr H$ënZm
dmhZCÚmoJmÀ`m gwédmVrÀ`m H$mimVM CX`mbm Ambr.

nU, 1950 Am{U 1960À`m XeH$m§V AZoH$ Xoem§Zr
dmhZmÀ`m ñdV§Ì AmoiIrgmR>r {d{eï> _mZH$àUmbr
{dH${gV H$aÊ`mMo à`ËZ gwê$ Ho$bo. 1970À`m XeH$mn`ªV
OJmVrb àË`oH$ dmhZ CËnmXH$ H§$nZr ñdV…À`m nÕVrZo
dmhZ AmoiI H«$_m§H$ XoV Ago. Ë`m_wio doJdoJù`m
Xoem§Vrb qH$dm H§$nÝ`m§Vrb dmhZm§Mr AmoiI nQ>dVmZm
AZoH$ AS>MUr `oV. CXmhaUmW©, O_©ZrVrb EImÚm
H§$nZrZo {Xbobm H«$_m§H$ Am{U A_o[aHo$Vrb H§$nZrZo {Xbobm
H«$_m§H$ `m§Mr aMZm nyU©nUo doJir Agy eH$V hmoVr.
dmhZMmoar, Am§Vaamï´>r` ì`mnma, {d_m Xmdo Am{U
dmhZm§À`m gwajm{df`H$ VnmgÊ`m `mgmR>r EH$g_mZ
OmJ{VH$ àUmbrMr JaO {Z_m©U Pmbr. 1977 _Ü`o ISO

3780 ho Am§Vaamï´>r` _mZH$ {dH${gV H$aÊ`mV Ambo. `m
_mZH$mV dmhZ CËnmXH$m§Zm EH$ ñdV§Ì OmJ{VH$ AmoiI
H«$_m§H$ XoÊ`mMr g§H$ënZm _m§S>Ê`mV Ambr. AIoa
1981_Ü`o A_o[aHo$Vrb Z°eZb hm`do Q´>°{\$H$
A°S>{_{ZñQ´>oeZ (NHTSA) `m g§ñWoZo EHy$U 17 Ajao d
AmH$S>çm§Mm g_mdoe Agbobm à_m{UV VIN g§Ho$Vm§H$

AmH$So> ~mobVmV - 9

dmhZmMm "OÝ_XmIbm' AWm©V VIN

ho_§V bmJdUH$a

VIN H$moR>o H$moabobm AgVmo?
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ñdrH$mabm. nwT>o ISO `m Am§Vaamï´>r` _mZH$sH$aU g§ñWoZohr
hr nÕV ñdrH$mabr Am{U Vr OJ^a àM{bV Pmbr. AmO
OJmVrb Odinmg àË`oH$ _moQ>madmhZmbm 17 dUmªMm
VIN {Xbm OmVmo. gmYmaUnUo hm g§Ho$Vm§H$
MA1TB2XYZLP123456 Aem ñdê$nmMm AgVmo.

VIN hm "Mm{gg H«$_m§H$' `m ZmdmZo àM{bV Amho.
~hþVoH$ dmhZm§_Ü`o B§{OZ Agboë`m ^mJmV, dmhZmÀ`m
gm§JmS>çmda, S°>e~moS©>da qdS>ñH«$sZOdi, dmhZmÀ`m Zm|XUr
à_mUnÌmV (RC); VgoM {d_m H$mJXnÌm§_Ü`o VIN g§Ho$Vm§H$
{b{hbobm AmT>iVmo. H$mhr doim hm g§Ho$Vm§H$ dmhZmÀ`m
nwT>À`m AmgZm§À`m gm§JmS>çmdagwÕm H$moabobm AgVmo.
dmhZMmoar qH$dm AnKmVmgma»`m KQ>Zm§_Ü`o dmhZmMr
AmoiI nQ>dÊ`mgmR>r `mMr ^y{_H$m _hÎdmMr R>aVo.

VIN g§Ho$Vm§H$mMr aMZm {dMmanyd©H$ Ho$bobr Amho.
VIN _Ü`o VrZ _hÎdmMo ^mJ AgVmV. àË`oH$ ^mJ {d{eï>
_m{hVr XoÊ`mgmR>r dmnabm OmVmo. VIN Mm n{hbm ^mJ hm
n{hë`m VrZ Ajam§H$m§Mm ~Zbobm AgyZ Ë`mbm "dëS©>
_°Ý`w\°$ŠMaa Am`S|>{Q>\$m`a' (WMI) Ago g§~moYVmV.
`mVrb n{hbr XmoZ Ajao dmhZmMr {Z{_©Vr H$moUË`m XoemV
Am{U àXoemV Pmbr Amho, ho gm§JVmV. Ë`mgmR>r àË`oH$
XoemgmR>r {d{eï> Ajao {Z{üV H$ê$Z XoÊ`mV Ambr AmhoV.
CXmhaUmW©, ^maVmgmR>r MA, O_©ZrgmR>r WA, OnmZgmR>r
JT, X{jU H$mo[a`mgmR>r KL, BË`mXr.

WMI _Yrb {Vgè`m ñWmZmda Agbobo Aja qH$dm
A§H$ {d{eï> CËnmXH$ H§$nZr Xe©dVmV. CXmhaUmW©, WMI

Oa MA1 Agob Va _qhÐm A±S> _qhÐm, MAT Agob Va
Q>mQ>m _moQ>g©, qH$dm MAL Agob Va øw§XmB© _moQ>a (B§{S>`m).
åhUOoM VIN _Yë`m n{hë`m VrZ Ajam§H$mdê$Z, åhUOoM
WMI dê$Z dmhZ H$moUË`m XoemV Am{U H$moUË`m CËnmXH$
H§$nZrZo V`ma Ho$bo Amho ho g_OVo.

WMI H«$_m§H$m§Mo dmQ>n H$aÊ`mMo H$m_ OmJ{VH$
ñVamda A_o[aHo$Vrb SAE B§Q>aZ°eZb hr g§ñWm H$aVo.
EImÚm ZdrZ dmhZ CËnmXH$ H§$nZrbm dmhZ {dH«$sgmR>r
~mOmamV CVam`Mo Agë`mg Ë`m H§$nZrbm àW_ A{YH¥$V
WMI g§Ho$Vm§H$ {_idmdm bmJVmo. `m àUmbr_wio OJmVrb
XmoZ H§$nÝ`m§Zm EH$M WMI H$YrM {Xbm OmV Zmhr.

VIN Mm Xþgam ^mJ åhUOo 4 Vo 9 ñWmZm§da Agbobr
Ajao Am{U AmH$So>. VIN Mm hm Xþgam ^mJ "ìhoB©H$b
{S>pñH«$ßQ>a goŠeZ' (VDS) åhUyZ AmoiIbm OmVmo. `m
^mJm_Ü`o dmhZmMm àH$ma, ~m°S>r ñQ>mBb, B§{OZMm àH$ma,
gwajmàUmbr, _m°So>b_m{bH$m `m§gmaIr _m{hVr
g§Ho$Vm§H$mÀ`m ñdê$nmV {Xbobr AgVo. hr _m{hVr dmhZ

CËnmXH$ H§$nZrZwgma ~XbVo. CXmhaUmW©, EImÚm dmhZmMm
VIN g§Ho$Vm§H$ MA1TB2XY9LP123456 Agm Agob Va
MA1 hm dmhZmMm WMI AgyZ Ë`mdê$Z Vo dmhZ ^maVmV
_qhÐm A±S> _qhÐm H§$nZrZo V`ma Ho$bo Amho, ho g_OVo.
`mZ§Va Agbobo TB2XY9 ho Ajam§H$ åhUOo "ìhoB©H$b
{S>pñH«$ßQ>a goŠeZ' (VDS) hmo`. `mVë`m TB2XY

g§Ho$Vm§H$mMm AW© \$ŠV Ë`m {d{eï> H§$nZrbmM _mhrV
AgVmo. CXmhaUmW©, EImÚm CËnmXH$mgmR>r ‘T’ åhUOo
SUV _m{bH$m, ‘B’ åhUOo {S>Pob B§{OZ, ‘2’ åhUOo
2WD S´>mBìh, ‘X’ åhUOo {d{eï> gwajm n°Ho$O Am{U ‘Y’

åhUOo {d{eï> _m°So>b ìho[a`§Q> Agm Agy eH$Vmo. na§Vw
Xþgè`m H§$nZrgmR>r `mM g§Ho$Vm§H$mMm AW© doJim Agy
eH$Vmo. "ìhoB©H$b {S>pñH«$ßQ>a goŠeZ'_Ybm (VDS) eodQ>Mm
A§H$ 9 hm nS>VmiUr H«$_m§H$ Amho. `mMm CÔoe VIN

H«$_m§H$ {b{hVmZm qH$dm g§JUH$mV ^aVmZm Pmboë`m MwH$m
emoYUo hm AgVmo. Ë`mgmR>r EH$ {d{eï> J{UVr
nS>VmiUrnÕV dmnabr OmVo.

"ìhoB©H$b {S>pñH«$ßQ>a goŠeZ'_Yrb àË`oH$ Ajam§H$mMm
AW© CËnmXH$ H§$nZrZwgma doJdoJim Agob Va _J Ë`mMm
Cn`moJ H$m`, Agm àý gmh{OH$M Amnë`m _ZmV `oD$
eHo$b. g_Om, EImÚm H§$nZrZo 2025 _Ü`o EH$
Eg. `y. ìhr. ~mOmamV AmUbr. Ë`mM _m°So>b_Ü`o noQ´>mob,
{S>Pob, Am°Q>mo_°{Q>H$, _°Ý`wAb, 2 EAa~°J Agbobr, 6
EAa~°J Agbobr Aem AZoH$ Amd¥Î`m Agy eH$VmV.
H§$nZrH$Sy>Z àË`oH$ Amd¥Îmrbm doJim VDS g§Ho$Vm§H$ {Xbm
OmVmo. Ë`m_wio VIN _Yrb VDS dê$Z Vr CËnmXH$ H§$nZr
EImXo dmhZ H$moUË`m ìho[a`§Q>Mo Amho, Ë`mV H$moUË`m
àH$maMo B§{OZ Amho, H$moUVr gwajmàUmbr ~gdbobr
Amho, H$moUVr d¡{eîQ>çnyU© CnH$aUo AmhoV hr _m{hVr
bJoM gm§Jy eH$Vo.

g_Om, {dH«$s gwê$ Ho$ë`mZ§Va H$mhr H$mimZo dmhZ
CËnmXH$ H§$nZrbm EImÚm _m°So>bÀ`m B§{OZ_Ü`o Vm§{ÌH$
Xmof AmT>ibm. H§$nZrbm {Z{üV _m{hVr Amho, H$s Vmo Xmof
\$ŠV {d{eï> _m°So>b_Ü`oM Amho. `m _m°So>bÀ`m VDS

g§Ho$Vm§H$mdê$Z g§nyU© XoemV {dH«$s Pmboë`m bmImo
dmhZm§n¡H$s Zo_H$s H$moUVr dmhZo naV ~mobdm`Mr ho
jUmYm©V g_Oy eH$Vo. `mbmM Vm§{ÌH$ ^mfoV "[aH$m°b
H°$ånoZ' åhUVmV.

VIN _Yrb eodQ>Mo AmR> g§Ho$Vm§H$ EH${ÌVarË`m
"ìhoB©H$b Am`S|>{Q>\$m`a goŠeZ' (VIS) åhUyZ AmoiIbm
OmVmo. VIS dê$Z Ë`m dmhZmMo CËnmXZ df©, CËnmXZ
H$maImZm Am{U dmhZmMm AZwH«$_m§H$ (gr[a`b Z§~a) hr
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_m{hVr g_OVo.  åhUOoM, VIS _wio àË`oH$ dmhZmMr
ñdV§Ì AmoiI {Z{üV Ho$br OmVo. EH$m H§$nZrZo EH$mM
_m°So>bÀ`m bmImo JmS>çm V`ma Ho$ë`m AgVrb, Var àË`oH$
dmhZmMm VIS doJim AgVmo. `m_wio AJXr EH$gma»`m
{XgUmè`m XmoZ JmS>çm§MrgwÕm ñdV§Ì AmoiI nQ>dVm `oVo.

Amnë`m CXmhaUm_Ü`o VIN g§Ho$Vm§H$
MA1TB2XY9LP123456 AgyZ Ë`mVrb LP123456 hm
VIS Amho. VIN g§Ho$Vm§H$mÀ`m Xhmì`m ñWmZr Agbobo
Aja qH$dm A§H$ Vo dmhZ H$moUË`m _m°So>b dfm©Mo Amho,
ho Xe©dVo. 1980 gmR>r- A, 1981À`m _m°So>bgmR>r B,
`mZwgma 2000 gmbÀ`m _m°So>bgmR>r Y, Ë`mZ§Va
2001À`m _m°So>bgmR>r 1, 2002À`m _m°So>bgmR>r 2,
`mà_mUo 2009À`m _m°So>bgmR>r 9 Aem àH$mao _m°So>b
dfm©gmR>r A§H$ qH$dm Aja R>adbo OmVmV. Ë`mZ§Va nwÝhm
A `m AjamZo hm H«$_ gwê$ amhVmo. Ë`m_wio àË`j AW©
bmdVmZm dmhZmÀ`m CËnmXZ H$mbmdYrMmhr {dMma H$amdm
bmJVmo. Amnë`m CXmhaUmVrb L ho Aja n[apñWVrZwgma
1990, 2020 qH$dm g§~§{YV MH«$mVrb df© Xe©dVmo. `m
{R>H$mUr EH$ _hÎdmMr Jmoï> bjmV KoVbr nm{hOo, H$s
dmhZmMo "_m°So>b df©' Am{U "CËnmXZ df©' doJdoJio Agy
eH$VmV. Ë`m_wio VIN _Yrb df© åhUOo Zoh_rM "CËnmXZ
df©' AgobM Ago Zmhr; Vo "_m°So>b df©' AgVo.

VIN g§Ho$Vm§H$mÀ`m 11 ì`m ñWmZr Agbobo Aja Ë`m
dmhZ H§$nZrÀ`m {d{eï> {R>H$mUÀ`m CËnmXZ H$maImÝ`mMo
ñWmZ Xe©dVo. _moR>çm dmhZ H§$nÝ`m§Mo AZoH$ {R>H$mUr
H$maImZo AgVmV. CXmhaUmW©, nwUo, Zm{eH$, MmH$U,

gmU§X, MoÞB©, BË`mXr. Aem doJdoJù`m {R>H$mUr
Agboë`m H$maImÝ`m§gmR>r doJdoJio g§Ho$Vja {Xbo OmVo.
Ë`mdê$Z H§$nZrbm bJoM g_OVo H$s dmhZ H$moUË`m
CËnmXZ H|$ÐmVyZ ~mhoa nS>b§ Amho.

VIN g§Ho$Vm§H$m_Ü`o 12 Vo 17 `m ñWmZm§da dmhZmMm
AZwH«$_m§H$ åhUOoM "{garAb Z§~a' AgVmo. EImÚm
H$maImÝ`mV {d{eï> _m°So>bÀ`m AZoH$ JmS>çm V`ma Ho$ë`m
OmVmV. Ë`mVë`m n{hë`m JmS>rbm 000001, Xþgarbm
000002, {Vgarbm 000003 Aem àH$mao AZwH«$_m§H$
{Xbm OmVmo.

VIN g§Ho$Vm§H$m_Ü`o gd©gYmaUnUo Am`, Amo d Š`y,
PoS> hr Ajao dmnabr OmV ZmhrV. H$maU, hr Ajao
AZwH«$_o EH$, eyÝ` Am{U XmoZ `m AmH$S>çm§gmaIr
{XgVmV. `m_wio VIN {b{hVmZm qH$dm Q>mBn H$aVmZm
hmoUmè`m g§^mì` MwH$m Q>mië`m OmVmV.

`m _m{hVrdê$Z VIN g§Ho$Vm§H$ qH$dm "Mm{gg Z§~a'
H$m _hÎdmMm Amho, ho ghO bjmV `oB©b. VIN hm EH$
àH$mao dmhZmMm OUy OÝ_XmIbm Agë`mZo Vmo R>adVmZm
Ho$bobm {dMmahr {H$Vr gImob Amho, `mMr OmUrd hmoVo.
àË`oH$ ì`ŠVrÀ`m ~moQ>m§Mo R>go hr Ë`m ì`ŠVrMr ñdV§Ì
AmoiI AgVo. AJXr Ë`mMà_mUo VIN g§Ho$Vm§H$ hm àË`oH$
dmhZmgmR>r EH$ ñdV§Ì AmoiI AgVmo.

- ho_§V bmJdUH$a
({dkmZàgmaH$ Am{U e¡j{UH$ g„mJma)
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