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Message

1t is indeed a great pleasure Jor me to know that Bijni College
Physics Department is going to bring out the 6" issue of annual
departmental magazine "QUANTA” shortly.

Wishing all concerned in achieving a grand success, [ Sincerely
Jeel that the publication would enable the upcoming writers to express
their talent pertaining to literary skill.

With best wishes.

<

(Dr. Birhash Girj Basumatary)
Principal,
Bijni Colleg_e, Bijni
Principal




From Editorials desk........

Electronics comprises the physics, engineering, technology and
applications that deal with the emission, flow and control of electrons in
vacuum and matter. It uses active devices to control electron Sflow by
amplification and rectification, which distinguishes it Jfrom classical
electrical engineering which uses passive effects such as resistance,
capacitance and inductance to control current flow. Electronics has had a
major effect on the development of modern society.The term "solid-state
electronics” emerged after the first working transistor was invented by
William Shockley, Walter Houser Brattain and Johin Bardeen at Bell Labs in
1947. The MOSFET (MOS transistor) was later invented by Mohamed Atalla
and DawonXKahng at Bell Labs in 1959. The MOSFET was the Sfirst truly
compact transistor that could be miniaturised and mass-produced for a wide
range of uses, revolutionizing the electronics industry, and playing a central
role in the microelectronics revofution and Digital Revolution. Electronics is
widely used in information processing, telecommunication, and signal
processing. Electronics deals with electrical circuits that invofve active
electrical components such as vacuum tubes, transistors, diodes, integrated
circuits, optoelectronics, and sensors, associated passive electrical
components, and interconnection techinologies. The study of semiconductor
devices and velated tecAnology is considered a branch of solid-state physics.

Our department has a tradition of publishing annual departmental
magazine every year. So, it is fiereby our great fionour and pleasure to
present the annual departmental magazine "QUANTA” for the year 2020-
2021.

We would (ike to extend our sincere thanks to Jayshri Narzary (HOD,
Deptt of Physics), Sanjita Ray (Assistant Professor.) and Sved Jawahiar
Hussain (Assistant Professor.) for helping us with their vafuable advices in
publishing this magazine. This magazine is an effort to nurture the inner
talents of students and fielp them gain confidence.

"We beg your pardon for any mistakes in this publication.

Editor

Rohit Agarwalg
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QUANTA
INTERNET OF THINGS
-RohitAgarwala, B.Sc. 5" Semester, Department of Physics, Bijni College, Bijni
ABSTRACT

The Internet of Thingsis defined in many different ways, and it encompasses many
aspects of life from connected homes and cities to connected cars and roads. Some mention one
trillion Internet connected devices will exist by 2025. Smart cities, Smart cars, Public safety,
Smart Industries and Environmental Protection has been given the high intention for future
protection by Internet of Things Ecosystem. For the development the government of Europe,
Asia and America has considered the Internet of Things has area innovation and growth. Many
visionaries have seized on the phrase Internet of Things to refer to the general idea of things,
especially everyday objects, that are readable, recognizable, locatable, addressable, and/or
controllable via the Internet, irrespective of the communication means (whether via Radio
Frequency ldentification, wireless Local area Network, wide- area networks, or other
means).Radio Frequency Identification and sensor network technologies will rise to meet this
new challenge, in which information and communication systems are invisibly embedded in the
environment around us. This results in the generation of enormous amounts of data which have
to be stored, processed and presented in a seamless, efficient, and easily interpretable form. Dye
to internet of things hospitals are shifting to remote self-monitoring for patients. Due sejf.
monitoring it gives the patient greater freedom and independence for their health and free the
equipment for emergency propose for patients. Internet of Things is a new revolution of the
Internet.Internet of Things can be said the expansion of internet services. It provides a platform
for communication between objects where objects can organize and manage themselves, [t
makes objects themselves recognizable. The internet of things allows everyone to be connected
anytime and anywhere. Objects can be communicated between each other by using radio
frequency identification, wireless sensor network, Zigbee, etc. Radio Frequency identification
assigns a unique identification to the objects. Radio Frequency Identification technology is used

as more secure identification for tracking/locating objects, things, vehicle etc.

KEYWORDS: Smart Cities, Smart cars, wide- area networks, Zigbee.

INTRODUCTION: Anyone who says that the Internet has fundamentally changed society may

be right, but at the same time, the greatest transformation actually still lies ahead of us. Severa]
1
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new technologies are now converging in a way that means the Internet is on the brink of a
substantial expansion as objects large and small get connected and assume their own web
identity. Following on from the Internet of computers, when our servers and personal computers
were connected to a global network, and the Internet of mobile telephones, when it was the turn
of telephones and other mobile units, the next Phase of development is the Internet of things,

when more or less anything will be connected and managed in the virtual world. This revolution

computation can be accomplished,

OBJECTIVES:

1. Tooffer new ways to research and learn,

2. To help integrate university infrastructures linking physica] buildingsand their contents, such

as classrooms, learning spaces, and administratjye areas

3. To build inexpensive [oT devices that allow to conduct research
C

METHODOLOGY:
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DISCUSSION:

ARCHITECTURE OF INTERNET OF THINGS

Architecture of internet Of Things contains basically 4 layers:

* Application Layer

Gateway and the network layer
Management Service layer

Sensor layer

APPLICATION LAYER:

Lowest Abstraction Layer

With sensors we are creating digital nervous system.
Incorporated to measure physical quantities
Interconnects the physical and digital world

Collects and process the real time information

GATEWAY AND THE NETWORK LAYER:

Robust and High performance network infrastructure

Supports the communication requirements for latency, bandwidth or security

Allows multiple organizations to share and use the same network independently

MANAGEMENT LAYER:

Capturing of periodic sensory data

Data Analytics (Extracts relevant information from massive amount of raw data)
Streaming Analytics (Process real time data)

Ensures security and privacy of data.

SENSOR LAYER:

Provides a yser interface for using IoT.

QUANTA
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= Different applications for various sectors like Transportation, Healthcare, Agriculture,

Supply chains, Government, Retai] etc.

APPLICATIONS:
There are several application domainsg which will be impacted by the emerging Internet of
Things. The applications can be classified based on the type of network availability, coverage,

scale, heterogeneity, repeatability, user involvement and impact.

We categorize the applications into four application domains:

(1)Personal
(2)Enterprise
(3)Utilities
(4)Mobile.

Application
Areas
[ L .
. Smar Smart Sman :
Smant Cities! (e nuronment Energy Agricultyre l Logisti '“dusmfl
ogislics Contro

Fig(a): Applicationg of 10T
BENEFITS OF INTERNET OF THINGS:

* Improved citizen's quality of |ife

e Healthcare from anywhere

* Better safety, security and productivity
e New business opportunities.

* [oT can be used ip every vertica]

: for ; jency
Creates new businesses, and ney and beter jojsg Mproving  the effic

* Economical growth

QUANTA

e Billions of dollars in savings and new services

e Better environment

* Helps in creating a smart, greener and sustainable planet
e Improved competitiveness

e Competitive in providing cutting edge products/services
CONCLUSION:

The proliferation of devices with communicating-actuating capabilities is bringing closer the
vision of an Internet of Things, where the sensing and actuation functions seamlessly blend into
the background and new capabilities are made possible through access of rich new information
sources. The evolution of the next generation mobile system will depend on the creativity of the
users in designing new applications. Internet of things is an ideal emerging technology to

influence this domain by providing new evolving data and the required computational resources

for creating revolutionary apps.
REFERENCE:

https:// Www.networkworld.com/article/3 207535/what-i s-iot-the-internet-of-thin gs-

explained.htm]|
https://www.youlube.com/watch‘?v=hOgWWCSGQQ

Kumar. et al., (2019). Internet of Things is a revolutionary approach for future technology

enhancement: a review. Journal of Big Data,1-2|

lmpressed force i= the action exerted
ixdnciog on a body to change its state
Wy erther of resting ov of moving
\& uniforimily straight forward.

R e N fSztoier Pl=—np i
2 . 3
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NEGATIVE MASS AND THE DARK ENERGY

-Sanjita Ray, Assistant Professor, Department of Physics, Bijni College, Bijni

. = 3 i e
pushed, actually it will be pulled with Negative mass. Dark energy is thought as the cause of th
expansion of the universe. E = mg2, Energy js related 1o mass

KEY WOR DS:negative Mmass, dark energy

LVTRODUCHON.-

dark Matter, white dwarf, and supernova

; ) f
gCneration which exceeds the rate 0

4J. . 1 S
) is releaseq What is called supernova. As it ha

diation (sun light ).Dark matter gives force on the

uuoundmgs and dark €nergy which is repulsive is the cause of the expanding universe.
Negative mass is a exotic matter which spread out the universe. These two may be a Part of
unified dark flyiq with negative mags. Negative mass is hypothetical one, which repe|

Surroundings,

QUANTA

OBJECTIVES:

I." To understand the expanding universe,
2. To go through the hypothetical negative mass.

3. To find the relation among negative mass and the dark energy.

METHODOLOGY:

This paper is ageneral study of dark matter, dark energy and negative mass thats have the key
role for the expansion of the universe. For writing this paper different web sites ,which are

mentioned below, are discussed.
DISCUSSION:

Dark means Black, invisible which cannot reflect light and so dark matters and dark energy are
invisible. How the concept of these yin and yang of the cosmos has been introduced? Thig
concept comes from the expansion of the universe, as the distance galaxies are accelerating
faster. Dutch astronomer Jacobus Kapteyn first Suggested the existence dark matter in 1922
using staller velocities. The total mass energy of the universe contains — 5% visible matter
(baryonic matter), 27% dark matter and 68% dark energy. As it is invisible so, many experiment
are going on to detect jt. Dark matter is classified as cold, warm and hot according to its free
streaming length. Though scientific community generally aceepts it but research is going on for

other causes that can explain the expanding universe.,

According to the current popular concordance mode] of the universe, 68% of the universe is dark
cenergy,27% dark matter and only 5% normal visible matter.Dark energy is repulsive . Einsteip
first said that the Universe is static. He used a cosmological constant in his famous theory but in
1929 when Hubble showed from observation that the universe is expanding, he considered the
constant to zero and confessed that it was his biggest blunder i.e. he accepted the fact that the

Universe s eXpanding.So, there must be a pushing force.

In 1918 Einstein said that the empty space takes the role of gravitating negative masses, which

are distributed a]j over the interstellar Space.

All well understood Physical forces can be described through two polarities. Say Elcctric force -

+ oand = chargcs, Magnetic force — N- p()le and S- pOlC, quantum infbrmation (O‘I) . SO,
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value. The understanding of mass is incomplete,

In the vast universe only 5%is visible and remaining 95% is invisible. The physical nature of
this is also a mystery. Einstein gave a solution of this with negative masses that is the cause of
expanding universe and this mass does not interact with electromagnetic radiation (light). So the
mass in the universe gives a new concept ~ that is the negative mass, The particles may have the

positive, zero and negative mass. Negative mass is exofic to us. Now positive mass attract the

surrounding masses, so, the negative mass wil] be repulsive i.e. it wij repel all the surrounding

masses and so the expansion of the universe. If 5 negative mass jg pushed then it will come

towards the force.

Negative mass is a type of exotic matter whose mass is OPPposite to the normal. |t i repulsive in

nature. The real representative of such matter is a region of negative pressure density produced
by Casimir effect (Two mirrors in vacuum will attract to cach other, g
first predicted by Dutch Physicist Hendrick Casimir in 1948 and Stey

Alamos National Laboratory, measured the force in 1996)

the Casimir effect. It was

€ K. Lamoreaux , at Los

Physicist (Washington State University, April 17,2017) createq a fluid wijtp negative mass,

hich accelerates, in the opposite direction when pushed i.e accelerateg backwards
W, .

g ond = » and the matt i .
According to Newton's 2" law F= ma €r moves in the Same direction of the

. : s it will accelerates backward
. t with negative mas '
applied force. Bu

Physicist (WSU) Forbes and his colleagues created a condition for negative rﬁass by cooling
ysici

bidium atoms what is known as Bose Einstein Condensate. ip, this state the Particles move very
rubidium

slowly and behaves like waves.

dit i repulsive.
E = mc’. E is negative if m is negative 5 isal

. . Wa s 0 * e
According to Einstein energy, YS positive,

is a hypothetical form of energy with repulsive pressure .ag the mag; g Negative so,
Dark energy is a

ure.

the force also negative and so the press | |

Type la Supernovae (the explosion of Whjte Dwarts |

d the limit- Mchan~ 1.4 Mo and are disrupted by thermonygy
r

f . h are acceleratllig H ! 1 I'se IS
Of carbon and OX}’ge”') ! 8

hat have
Scientists observe

approached the Chandrasekha

exPanding,
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xplain it where the negative
pressure concept is accepted. Pressure P = F/A= ma/A. If mass is negative then pressure also

negative.

CONCLUSION:

The universe is expanding; it is a ground breaking true, So, there must be an energy and matter

behind that. . The Hubble - Lemaitre Law (y = HoD, Ho s the Hubble constant, v is recessiona

should be given attention.
REFERENCE:
http://.en.m.wikipedia.org—

www.sciencedirect.com
www.phys.org.
www.scientiﬁcamerican.com

www.britnnica.com/science,Type .

“Try not to become man of success, but rather lry to become a man of value”

-Albert Einstein

A

AN

AN

AT AN

At AA,




AN AA

PN LA AAA S

QUANTA
MICROPROCESSOR

-Monish Saha , B. S¢. 5t Semester, Department of Physics, Bijni College, Bijni

Microprocessors are applicable to a wide range of information processing tasks, ranging

from general computing to real-time monitoring systems. The microprocessor facilitates new

ways of communication and how to make use of the vagt information available online and

offline both at home and in workplace. Most electronic devices--including everything from

computers, remote controls, washin g machines, microwaves and cell phones to iPods and more--

contain a built-

KEYWORDS:CISC, RISC, Microprocessors, Microcontrollers.

INTRODUCTION:

A microprocessor is a computer processor where the data Processing logic and control is

included on a single integrated circuit, or 2 small number of integrated circuits. The

microprocessor is a multipurpose, clock-driven, rGgister-based, digital integrated circuit that

accepts binary data as input, processes it according to instructions store in its memory, and

provides results (also in binary form) as output, Microprocessors contain both combinational
logic and sequential digital logic, Microprocessors operate O humbers and symbo|s represented

in the binary number system.

The integration of a whole CPU onto a single or a few

integrated circuits using Very-Large-Scale

Integration (VLSI) greatly reduced the cost of processing
power. Integrated circuit processors are produced in large

i utomated metal-oxide-
numbers by highly a

semiconductor (MOS) fabrication processes, resulting in a relatively low unit price. Single-chip

processors increase reliability because there are many fewer electrical connections that could

fail. As microprocessor designs improve, the cost of Manufacturing a chip (with smaller
' 10

|
|

AN
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components built on a semiconductor chip the same size

to Rock's law,
OBJECTIVLS:

®* To become familjar with the architecture and the instruction set of an Inte]

microprocessor,

® To Assembly language programming will be studied as wel] as the design of various

types of digital and analog interfaces.

° To understand the architecture of 8085 and 8051.
METHODOLOGY: |

The microprocessor follows a sequence: Fetch, Decode, and thep Execute. Initially, the
instructions are stored in the memory in a sequential order. The microprocessor fetches those

instructions from the memory, then decodes it and executes those instructions til] STOP

instruction is reached. Later, it sends the result in binary to the output port.

DISCUSSION:

Block Diagram of a Computer

Why we need a Microprocessor?

A microprocessor is similar to our human brain,
it can be trained (o do anything. It can pe

programmed to do anything we want based on

it’s instruction set and capabilities. Sometimes

solutions  are very complex, circuits also

becomes very complex if we try to solve it
without pProgramming,
Here is my analogy. Imagine you want to make a big building. Usage of BRICKS wi]| make the
construction process simple and cost effective. And it will also give you the freedom tq make the
bllilding in shape and size what you like. Instruction set in a microprocessor are the bricks which
You can use to solve your problem. By using those instructions you can easily solye complex

Program,

11
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Working of Microprocessor

The microprocessor follows a sequence to execute the instruction: Fetch, Decode, and then

Execute.

Initially, the instructions are stored in the storage memory of the COmputer in sequential order.
The microprocessor fetches those instructions from the stored area (memory), then decodes it
and executes those instructions till STOP instruction is met, Then, it sends the result in binary

form to the output port. Between these processes, the register stores the temporary data and ALU
(Arithmetic and Logic Unit) performs the computing functions,

Features of Microprocessor

Low Cost - Due to integrated circuit technology microprocessors are available at very

(o]

low cost. It will reduce the cost of a computer system.

0 .

High Speed - Due to the technology involved in it, the microprocessor can work at very
o) . ' .

high speed. It can execute millions of instructions per second,

igh speed. .

Small Size - A microprocessoris fabricated in a very Jegs footprint due o very large

o

ge scale integration technology. Because of this

scale and ultra lar the size of the

is reduced.
computer system IS T

The same chip can be used for gseyery Applications,  therefore,

o Versatile -

microprocessors &
o -

Low Power Consumptio

re versatile.

Microprocessors are using Metal oxide semiconductor

© ower.
technology, which consumes less p
echn ’ .
i CESSOrS Uses se,
Less Heat Generation - Micropro ieonductor technology which wil ot
€ .
) h heat as compared to vacuum tube devices,
emit much he .
€ semicond
: Since microprocessors us uctor technology, therefore, the failure
o Reliable - >In y reliable.

ess. Hence it is VeT

rate is very | . ) .
he small sizeé and low power consumption microprocessor are

t
o Portable - Due 10

portable.

12
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ADVANTAGES:

o Microprocessor is that these are general purpose electronic processing devices which can be
programmed to execute a number of tasks.
o Microprocessor is its speed, which is measured in hertz. For instance, a microprocessor
with 3 GHz, shortly GHz is capable of performing 3 billion tasks per second.
o Microprocessor is that it can quickly move data between the various memory locations.
DISADVANTAGES:
o The microprocessor has a limitation on the size of data.
o Most of the microprocessor does not support floating point operations.
o The main disadvantage is it’s over heating physically.
o It should not contact with the other external devices.
o The microprocessor is does not have any internal peripheral like ROM, RAM and other I/0
devices.

CONCLUSION:
The microprocessor are their around for more than 20 years already. It is now comes in many

forms sizes & levels of sophistication powering all the kinds of applications that they rely on
control of computer.althouh the cpu of computer system it needs to interact with some other
semiconductor device in order to perform functions. And devices include memory &
input/output devices constitute rest of the computer system.Thus we know from where
microprocessor evolutes& till where goes.

REFERENCE:

www.wikipedia.org

www.electrosome.com

www.polytechnichub.com

Www.ukessays.com
https://electrosome.com/wp-content/ uploads/2017/04/Block-Diagram-of-a-Computer.jpg
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DEEP SPACE NETWORK-NASA

hantaDaimary.B.Sc 3"Semester,Department of Physics,BijniCollege,Bijni
Sushanta B

ABSTRACT
| Acronautics and Space Administration (NASA) supports unmanned space missions
i &
The Nationa . Network (DSN) that is developed and operated by the Jet Propulsion Laboratory
through a Deep Space

(JPL) and its subcontractors. T

he late 50s and are delivered from three Deep Space Communications glis
. . "
establishment in the

Goldstone, California, Madrid, Spain, and Canberra, Australia. At present each DSCC
’ S s
(DSCC’s) near LO

:th diameters from 11 meters to 70 meters that operate largely in S-band and X-
as wi
includes large antenn

ddition each DSCC includes all the associated electronics to receive and process the
; ies. In additi
band frequencies.

low-level telemetry si

KEYWORDS: Radio sign

ls. and radiate the necessary command with high-power transmitters.
gna S,

als, decp space mission, radio
>

signals.
INTRODUCTION: -
When it comes 10 making

NASA's Deep Space Net
sensitive

long-distance call,

work. It is the
it's hard to top

t
and mos
stem in the world. Th

ASA’S nternational array of giant radio antenpqg that supports
s N

plus a few that orbit Earth. The DSN also Provides radar
ns,

scientific

largest e Deep

telecommunications sy

Space Network Or DSN 1

t missio
interplanetary spacecraf

that improve ouf understanding of the soly System and
s

1 tr
and radio as

onomy observation

i«ts of three facilitics spaced equidistant frop, €ach other
N cons
e. The DS

ivers _
t he larger unry n

car Madrid, Spain; and near Canberr, AuStralia. The
i n

hstant communication with SPacecrafy B

Jongitude around the world. These Sites e at
apart =
grSCS

w. California
? -
¢ sites permits €0

approximately 120 de
Goldstone , near Barsto

i one DSN site,
placement of thes ow the horizon at

strategic i cecraft sinks be

istant 8
planet rotates before @ dist:

: . 0 xplorers ventyg
METHODOLOGY o indispensable link to exp 18 beyo, g

ce Network are th

Spa
of the Deep =P anection for comim

S il “d I'Cceiv‘ g T

The antennas

Earth. They provid 14

he DSN capabilities have been incrementally upgraded since its -

Lo
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before seen images  and

OBJECTIVES:

scientific  information  on

Earth, propelling  our understanding .
°  To study how decp space objects work.
e To study functions of DSN.

Functions of Deep Space Network:

Spacecrafi Command: Space mission operations teams use the DSN Command System to control the

activities of their spacecraft, Commands are sent to robotic probes as coded com

puter files that the craft
execute as a series of actions,

Tracking: The DSN Tracking System provides two

-Way communication between Earth-based equipment
and a spacecraft, m

aking measurements that

allow flight controllers to determine the position and velocity
of spacecraft with great precision,

Radio Science: DSN antennas are used by some space missions to perform science experiments using the
radio signals sent between a spacecraft and Earth. Changes in radio signals between their transmission and

receipt can provide lots of usefi information about far off places in the solar

system. Examples include
probing the rings of Saturn, revealing the interior structure of planets and moons, and testing the theory of
relativity,
ADVANTAGES:

1. The DSN enables powerful investigations that probe the nature of aste

roids and the interiors of planets
and moons,

2. The DSN Tracking System provides tWo-way communication between Earth-based equipment and g
spacecraft, making measurements that allow flight controllers to determine the

position and velocity of
Spacecraft with great precision,

3. 1tis also probing the rings of S

aturn, revealing the interior structure of planets and moons, and testing the
theory of relativity.

LIMITATIONS:

®  The antennas must point very accurately towards the spacecraft, because an antenna can see

only a
tiny portion of the sky.

The signal becomes degraded by background radio noise, or static, emitted naturally by nearly all

objects in the universe, including the sun and earth.

15
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CONCLUSION:

demand continued capacity and capability growth » higher fidelity observation. In the capacity realm, the \

nks in 2030 as it does today — not

S¢ observatory-class missions will

DSN will likely need to support three times as many Communication |j
because the number of missions will increase that much, b becau

increasingly rely on multiple spacecraft to synthesize larger telescopes ang interferometers and sample

both robotic and human, will also

Ple surface elements working in

phenomena distributed over large spatial regions. In situ exploration,
contribute to this requirement through increased reliance on mulfj

conjunction with each other and with orbiters.

REFERENCES:
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https://www.nasa. gov/direczorates/heo/scan/services/nerworkS'/deep SPace_netyort/ap
: ”: — Ork/about

hitps:/www.Ipi. usra.edu/publications/newsletters/zﬂvib/new/the-deep_spaCe o
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A man may imagine things
"that are false, but he carn %mye
understand things that are true,
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" forif the things be false,.

hig'aﬁpreheﬁs“ion of them
is not understandins.
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SATELLITE COMMUNICATION
AshakNarzary,B.Sc. 1* Semester,Department of Physics,Bijni College,Bijni
ABSTRACT

Wireless communication is simply data communication without the use of landlines. This may
involve cellular telephone, two-way radio, fixed wireless (broadband wireless), laser (freespace
optics) or satellite communication systems. Mobile wireless technologies are going to act ag glue
towards bringin g together the wired and wireless to share and distribute information seamlessly
across each other's areas of reference. Since from the beginning of wireless communicationg
there have been a number of developments in each generation, Considering the future generatior:
of wireless communication i.e; 4G Satellite is a brand name trademark of Sanswire for a futyre
emissions-free, high-altitude stratospheric airship that provides a stationary communicationg
platform for various types of wireless signals usually carried by communications towers or
satellites. The Satellite is a concept that has undergone several years of research and
development, and is not yet commercially available; Sanswire, with its partner TAQ

Technologies, anticipates its current testing sequence to include the launch of a Satellite into the

stratosphere.

KEYWORDS: Wire communication and Wireless communication.

INTRODUCTION:

A communications satellite is an artificial satellite that relays and amplifies radig
telecommunication signals via 2 transponder; it creates a communication channel between g
source transmitter and a receiver at different locations on Earth. Communications satelljteg are
used for television, telephone, radio, internet, and military applications. As of | August 2020,
there are 2,787 artificial satellites in Earth's orbit, with 1,364 of these being Communicationg
satellites, used by both private and government organizations. Most communications sateljteg
are in geostationary orbit 22,236 miles (35,785 km) above the equator, so that the satellite
appears stationary at the same point in the sky; therefore the satellite dish antennas of ground

Stations can be aimed permanently at that spot and do not have to move to track the satel]jte
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frequency ranges or "bands" certain organizations are allowed to use. This allocation of bands

minimizes the risk of signal interference,

METHODOLOGY:

+ T subscribers peeq to go to the office,
across town, or even to another city, they can cloge thej

r laptop ang take off, reopening the
laptop at their new destination and still be connecteq 1, the interney, This would allow

subscribers the ease of not having to find local access NUmbers, tie Up phone lines, deal with

additiop to internet
] munications uses include cellular, 3G/4G mobile, MMDS’ fi
telecom

importantly, slow speeds, In
modem hassles, and more imp y use, "proposed

V l i .l'

ADVANTAGES

.. coverage over geographical are, is quit
ite transmission, © large mainly for
1.Through satelli

sparsely populated areas.

2.High bandwidth.

unication applications can be easily €stablighey
ile comm
nd mobile ¢
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broadcasting, gathering intelligence in military, navigation of ships and ajr crafts, connecting
remote areas, television distribution etc.

S.Security in satellite transmission is usually provided by the coding and decoding equipment,
6. Service from one single provider is casy to obtain and uniform service is available,

7.0ver long distances, it can be cheaper.

alternative,

9.During critical condition, each Earth Station may be removed relatively quickly from 2
location and reinstalled somewhere else.

10.Ground station sites are easy to install and maintain,

DISADVANTAGES:

1.Design, development, investment and insurance of satellite requires higher cost.

2.To reach the satellite from Earth, time can vary between 270 milliseconds and return again to
320 milliseconds. This propagation delay can cause an echo over telephone connections

3.Satellites are not €asy to repair and maintain,

4.Some circumstances [ike Wweather or sunspots affect the satellite’s signal and can cayge
interference and make Proper operation of the satelljte very difficult.

5.1t requires to be monitored and controlled on regular periods so that it remains in the orbit,
once it has been launched.

CONCLUSION:

Satellites provide the required facilities of wireless communication more efficiently than the
ordinary towers. The satellite will allow subscribers to easily communicate in ‘both directions’
using readily available wireless technology.” They minimise the cost of Communication,
Satellites present a mobile, low-cost, high-capacity alternative to satellite relays and cell towers,
Once the defects of Satellites have been overcome and become more reliable, they play a vita]
role in the futyre generation wireless communication.
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all the restis sta

~ Lord Kelvin

20

IS only Physics:
mp collecting.

PHYSICS QUIZ
Nur Ahmed, B.Sc 5"‘Semeseter,Department of Physics, BijniColIegc,Bijni
1. Which one of the following remains constant while throwing a ball upward?
A. Velocity B. Displacement C. Acceleration D. Kinetic energy
2. Which one among the following radiations carries maximum energy?
A. Gamma rays B, X-rays C. Infra-red rays D. Ultraviolet rays
3. Which one of the following is the unit of activity of a radioactive source?

A. Siemens B. Lux C. Tesla D. Becquerel

4. Which one of the following common devices works on the basis of the

principle of mutua]
induction?

A. LED B. Transformer C. Photodiode D. Tube light
5. Nuclear sizes are expressed in a unit named
A. Fermi B. Angstrom C. Newton D. Tesla

ANSWERL: 1.(C), 2.(A), 3.(D), 4.(B), 5.(A).
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A PROBLEM IN DYNAMICS

Rima Ghosh, B Sc3" Semester, Department of Physics, Bijni College, Bijni

An inextensible heavy chain
Lies on a smooth horizontal plane,
An impulsive force is applied at A,

Required the initial motion of K.

Let ds be the infinitesimal link,
Of which for the present we've only 1o think;
Let T be the tension, and T + 4T
The same for the end that is nearest 1o B,
Let a be put, by a common convention,
For the angle at M "twixt OX and the tension;
Let Vt and Vn be ds's velocities,
Of which Vt along and Vn across it is;
Then Vn/Vt the tangent will equal,
Of the angle of starting worked out in the sequel.

In working the problem the first thing of coyrse is
To equate the impressed and effectual forces,
K is tugged by two tensions, whose difference 4T
Must equal the element’s mass into V.
t be due to the force perpendicular

Vn mus. .
tion, which shows the particulqy

To ds's direc
Advantage of

Pleasure {0

using da to serve at your
estimale ds's curvature.
mass of a unit of chain

into
For Vnin |
rvature into the strain.

Must equal the ¢¥
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Thus managing cause and effect to discriminate,
The student must fruitlessly try to eliminate,
And painfully learn, that in order to do it, he
Must find the Equation of Continuity.

The reason is this, that the tough little element,
Which the force of impulsion to beat to a jelly meant,
Was endowed with a property incomprehensible,

And was "given," in the language of Shop, "inexten-sible."
It therefore with such }wrtinacity odd defied
The force which the length of the chain should have modified,
That its stubborn example may possibly yet recall
These overgrown rhymes to their prosody metrical.
The condition is got by resolving again,
According to axes assumed in the plane.

If then you reduce to the tangent and normal,

You will find the equation more neat tho' less Jormal.
The condition thus found afier these preparations,
When duly combined with the Jormer equations,
Will give you another, in which differentials
(When the chain forms a circle), become in essentials
" No harder than those that we easily solve

In the time a T totum would take to revolve.

Now joyfully leaving ds to itself. a-
Ttend to the values of T and of a.

The chain undergoes a distorting convulsion,
Produced first at A by the force of impulsion.
In magnitude R, in direction tangential,
Equating this R to the form exponential,
Obtained for the tension when a is zero,

It will measure the tug, such a tug as the "hero

Plume-waving" experienced, tied to the chariot.

23



QUANTA

But when dragged by the heels his grim head could not carry aught,
So give a ils due at the end of the chain,

And the tension ought there to be zero again.

From these two conditions we get three equations,
Which serve to determine the proper relations
Between the first impulse and each coefficient
In the form for the tension, and this is sufficient

To work out the problem, and then, if you choose,

You may turn it and twist it the Dons lo amuse.

:The beauty OFphysics lies | the extent

whlch Seemingly complex and unrelated

i phenomena Can be explained and
“Rcorrelated through q nigh level of

47 abstraCﬂO” BY!aiset of laws which are
S amazing in thelr S|mphc1ty

— MdumScluumt& ALl

24

AN

B N

QUANTA
THREE AXIS GIMBAL
Swarup Dutta, B Sc 3™ Semester, Department of Physics, Bijni College, Bijni
ABSTRACT

Nowadays everyone is trying to record the moment everywhere and wants it to be
perfect. Beyond resolution, there is a desire to get steady shots regardless of the environmental
conditions. The gimbal stabilization system ensures a stable image by blocking motion-related
vibrations before they are transferred to the camera lens axes. Thanks to the Three Axis Gimbal,
perfect images can be achieved by minimizing the vibrations while jogging, climbing or coming
down stairs, cycling, or using any kind of vehicle. In short, a three-axis gimbal can be integrated
everywhere a fixed image is needed. It is envisaged that gimbal stabilization system will be
needed in many scientific studies in the following periods. The aim of this study is to present the
Three Axis Gimbal mechanism. Three separate brushless servo motors are installed on each axis
for absorbing unwanted movements. The gimbal is also equipped with an inertial measurement

unit consisting of a gyroscope and accelerometer close to the camera mount point.

KEYWORDS: Inertial Measurement Unit, Brushless Servo Motor, Gimbal System, PID

Controller.

INTRODUCTION:

Gimbal is the system used to prevent the shaking, one of the biggest problems in video
recordings. Figure 1 illustrates a simple block diagram of the gimbal assembly. There
are two or three engines on the systems called as gimbal and they aim to prevent or
climinate vibration. The basic logic of this system which can minimize the vibration in
video recording devices is to create a reverse motion in the opposite direction of the
vibration. This reverse motion isprovided by the Inertial Measuring Unit (IMU)Sensor
which is placed on the camera. The IMU Sensor detects the camera movements and
reports  motion to three brushless servo motors positioned in line with the camera lens.
Thesensor detects the relative position of the camera according to the ground. Based
on the predetermined optimum position, it is detected how much the optimum
position defined in each movement of the camera deteriorates. The main aim is to protect

this  optimum position. The information received from the sensoris processed on the
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clectronic board and transmitted as a command to the brushless servo motors, which
provide smooth motion. Thus, the brushless servo motor that produces the opposite

movement of the camera

e
allows to obtain a smooth image.
PITCH
i i > i ROLL MOTOR
Thanks to the Three Axis Gimbal; a cameraman shooting on Bawr e

the baseline of the field in a football match can record

smooth images while running in order not to miss the event.

METHODOLOGY:
. : 3 . . WA
The control system for this gimbal is developed using n{qﬂ%R

various control methods and algorithms to provide better

d efficient performance with flexibility, better stability
an

i

F

_‘_.‘—‘—n_._‘_‘—‘_‘_—_'__'__'__‘___
1g-1 Gimbal block diagram

ystem should be enduring enough to carry

and accuracy.

Mechanical design:

The frame carrying the s thecamera and light

o provide case of use. Carbon fiber pipe is the Material qualified for the

nough : .
enoug P looking for. A six-axis IMU sensor carq (which

conditions th is often used

. ich has a three-axis gyroscope and
) : ects) whic
in robotic ~ proj

a three-axis angular
often needed to detect camera movements, Thus, we can obtain the

rometer 15 s : /
accele peed, and position from a single unjt.

n such as orientation, S

in the Three-Axis Gimbal

informatio

are shown i, ;i
s mentioned " Figure 2, These three

The three axe ich carry the same name as the aye
yaw, and roll, wh S OF the movement of

itch,
axes are called pl b the unwanted movements of these thre
to absor € axes, three

ted on these axes corresponding {
g are moun 810 the cam
era lens.

d on the pitch axis absorbs the Unwane

a plane. In order

motor
separate brushless servo

mounte e
The brushless servo motor » et s oy - s
f the camera lens, undest . il | < o
movement O . - o : X :
tor camera lens moun —
-vo motor
" is absorbed  bY the

edge to the other
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brushless servo motor mounted on the roll axis. The biaxial

gimbal does not have yaw axis, so that the recorded videos
are shakier than the three-axis gimbal. Because,

there is no absorption in the sudden and involuntary turns

towards right or left.

Motors mounted in the line with the camera lens
receive feedback from the sensor and are used to provide a

rotational motion in the opposite direction of the movement

to keep the camera lens steady. In this study, a brushless

servo motor is preferred because of its ability to tolerate the

fault quickly and smoothly.

SOFTWARE DESIGN: E_‘}——E"
=— | &
IMU Data Fusing: & wn
Gyros filter out accelerometer outputs to make a =
more accurate measurement. There are various ‘ — ==X}

Cyro Angle

algorithms for filtering. One of the most commonly ‘—*—

RealAngte

used is the Kalmanfilter . But it has a

Fig-3Complementary filter block diagram.

complicated algorithm. It makes a calculation by

variable weighted average ratio and can use many different methods to calculate this ratio, but it

is difficult to understand. The system works to predict new outputs by using previous outputs

and measurements. In sum, the Kalman filter predicts the best value of the next output by
monitoring the constantly changing inputs of the system. This filter is used in many areas such
as image processing, orientation, motion tracking.Block diagram of the Complementary Filter is
illustrated in Figure 3.

This filter is a method of taking averages of the reference data with a constant weighted average
ratio . It is the simplest algorithm. It is generally used for hobby purposes and in the applications
to understand the operating logic. It simultaneously manages both high-pass and low-pass filters.
Low pass filter filters high frequency signals (such as accelerometer in the case of vibration)

and

low frequency signals (such as gyroscope drift). By combining these filters with 4

complementary filter, a good signal can be obtained without the complications of the Kalman

Filter. Consequently, the Complementary Filter can be used instead of the Kalman Filter
27 '
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Smoothing is better, and its algori
) gorithm is much sim
nen pler than Kalman. Therefore, The
Complementary Filter is preferred in this study. An example of how the system i d ',th th
em Is used Wi ©

Complementary Filter is shown

in Figure 4
A7 Ke®
Controller Design:
Although there are a variety of £ ¢+ Je Xs)
modern techniques for i Process —
controlling gimbal systems, PID L
controllers ~ are  preferred g
because of their low cost, ease
of implementation and high
performance. Fig-5 PID block schema, — |

The block diagram in Figure S is a feedback

mechanism controller commonly used in PID

ral-Derivative)  industrial

(Proportional-lnteg

control systems.

In 1942, Ziegler and Nichols
for determining the

presented two

methods
£ the PID controller. These

widely used in the original
cations. The methods

ome properties of

classical
parameters O
methods are still

form or in some modifi

are based on determining S

the process dynamics.
The PID control system continuousl

desired value and t

y calculates the error value as th '
€ differ,
e

n
Ce between the
1ze

s variable. The controller tries to mj
' Inim
mined by a weighted sum) for

r a heating element.

he measured proces
s a new valueé (deter
| valve, @ dashpot, 0
roportional gain (Kp
tegral gain (Ki) rem
(Kd) increases the

the error over

time. In doing SO, set contro)
Variable, such

as power fed to a contro

As shown in Table 1, the p ) reduces the rise time and the Steady. g

Y-State error

oves the steady-state error but
Ca

e N we
stability of the system, redy Worsep the

(but never removes it). The in
Ce,
S Ovel'sh oot

transient response. Derivative gail

and improves the transient response. .

N NN

In this stud -axis gi .
- e]eme)’]:t:h:iet::ls iil]rll:blal system is 1.ntroduced. Under the title of mechanical design, the
control system, Sensorsgand as eSySteTn are m.troduced. Under the software design title gir:lbal
stabilize three axes of this Ia:fs or iormation flering are mentioned. PID control i; used to
eformance, bt control me}:hOdorm model. PID control is often preferred because of its high
s in Owoomis and thrco.ais Si :::hl as Pl, P12, optimal control, and compensator can also ie
o5 motion providers, Siep mouj al systems. Brushless servo motors are used in the system
motor, The etror signal i detectedO; serv.o motor may be preferred instead of brushless servo

preferred for sensor filteri ) y using the IMU sensor while the Complementary Filter i
ring. Besides Complementary and Kalman filters; the MahonyMadvi: t

c

Filter, which i
s used to .
calculate the quaternion with the informatio i
may also be preferred. n received from the sensor
H]
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SPACE ROCKET TECHNOLOGY
Fwilao Brahma, B.Sc 31 Semester, Department of Physics, Bijni College, Bijni

ABSTRACT

Rockets are used to launch satellites and space shuttles into space. Their powerful engines allow
spacecraft to be blasted into space at incredible speeds putting them into the correct orbit. With
the launch of Sputnik in 1957 and the subsequent beginning of the space age, the progression of
Space Technologies has, on the one hand, led to the development of hundreds of applications
that use satellite data, including devices for everyday use, from satellite televisions to the Satnav
in our cars. On the other, it has underpinned scientific progress in Earth and Atmosphf"'ic
Sciences as well as in Astronomy and Astrophysics. Just to recal] some of the highest public
profile contributions from the field, satellit‘? measurements showed the extent of the ozone layer
depletion in the atmosphere and the existence of exoplanets and black hojes have beeh

ed. among many other scientific advances. The rapid progress made in Space
rmed,

confi ) .
y led to extraordinary accomplishments for the whole human race, such as the Moon

Technolog
landing. Alth
of the past c€
achievements contin

Station and the robotic €X

ough the spectacular progress in Space Technologies slowed down toward the end
ntury, together with that of the whole Aerospace sector, very jmportant
ued to be made. These include the development of the International Space

p]oraﬁon of other planets and celestia] bodies, including landing on 2

comet.

kets, launch vehicles, space technology, space debris.
- Roc »
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the flow of combustion products through the nozzle of a rocket motor and forces and moments
acting on the rocket in flight. Topics include stabilizing and damping moments, steering forces,
aerodynamic forces, properties of supersonic nozzle, gas flow in a supersonic nozzle, cooling of
liquid rocket motors, and basic laws of gas flow. The book then elaborates on rocket flight
trajectory, basic principles of stabilization and steering, and ground equipment and launching

devices. The publication is a valuable source of information for engineers and researchers
interested in rocket technology.

Under the name of “New Space”l, there is an ongoing “revolution” in the space sector with new

players/commercial entrepreneurs/businesses (Hall, 2020) entering a domain traditionally

occupied by institutional players to exploit the new opportunities opening in front of them.
These could include new services, offered through applications of space data to more futuristic
opportunities. The issue of the overcrowded radio-frequency spectrum, as well as the
sustainability of the space environment which is threatened by the growing amount of space
debris, have to be tackled. Solutions that are acceptable to the various stakeholders have to be
found and, most importantly, implemented. All major space organizations (NASA, ESA, etc)
have given some attention to this issue (Office of Audits, 2014) [ESA Asteroid Impact Mission
(AIM) and NASA Double Asteroid Redirection Test (DART)], and the United Nations have

taken good steps to improve coordination, establishing the International Asteroid Warning
Network and the Space Mission Planning Advisory Group (SMPAG).

METHODOLOGY:

This brings us to the opportunities offered by robotic in-orbit servicing and the
development of flexible technologies that can support multipurpose missions. These
opportunities include the servicing and potential repairing of current satellites, to actjve debris
removal. These are not new concepts, as in 1984 the Space Shuttle Discovery mission STS-51-
A, brought back to Earth two old satellites no longer functioning (probably the first example of
Active Debris Removal), and similarly the mission of the shuttle endeavor in 1993 (and other
following missions) provided essential fixes and services to the Hubble Space Telescope.
However, the opportunity here is to develop robotic technologies able to perform these type of
missions at a fraction of the cost. The non-cooperative nature of the target, which could be
tumbling, presents the first challenge to any approaching vehicle that has to rendezvous with this

object. Techniques to stabilize the target and devices to safely grasp it have to be developed (angd
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tandardized) as well as improvements made in the relative navigation (vision-based navigation),
s

hardware, and software. Some progress has been made and some devices tested in-orbit, but we

re still far from a real capability to perform Active Debris Removal or in-orbit servicing with
a

sufficient confidence and at an affordable price.

ADVANTAGE:

1. Inventions resulting from space research.

5. Understanding of natural world.

3 Development space program new generation.

DISADVANTAGE:

1 Pollution of outer space.

5 Dangers of astronauts.

3 Costof funding space program

CONCLUSION:

rk more efficiently in space than in an atmosphere multistage rockets are capable of
Rockets wo

ape velocity from carth and therefore can achieve ultimate maximum altitude.
attaining €sC€ )
Compared with air breathin (ets axc being developed o1
arge acceleration- New ro¢ ped today. They will launch
i arg
generatmg T
astronauts on future missions.

will look more like earlier ones.

pace. They will ta
erful new rocket C
these new

astronauts into S
working on a pow
loads into space- To

Someday they may se€f

gethel',
d humans t0 Mars.
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g engines rockets are lightweight and Powerful and capable of

he new rockets will not look like the space shuttle. These rockets
They will be tall and round and thip, These rockets will take
ke supplies to the International Space Station, NASA also is
alled a heavy lift vehicle. This rocket Will be apje to take big

rockets will make it possible to explore other worlds
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BLACK HOLES

Biswajit Barman, B Sc 5" Semester, Department of Physics, Bijni College, Bijni
ABSTRACT

Black holes are perhaps the most strange and fascinating objects known to exist in the universe.
Our understanding of space and time is pushed to its limits by the extreme conditions found in

these objects. They can be used as natural laboratories to test the behavior of matter in very
strong gravitational field

KEYWORDS: Gravitational field, universe.

INTRODUCTION:

A black hole is super dense region of spacetime that exhibits such strong gravitational effects
that nothing—not even light—can escape. A black hole’s gravitational force is so strong because
black holes are so dense. Black holes come in various sizes and many have masses similar to
that of ordinary stars. Most black holes are formed from the collapsed remnants of a star that
was at least thirty times the mass of the sun. To form a black hole, the collapsed star will shrink
down to an infinitely dense point called a singularity.Around the singularity, there is an
imaginary line called the event horizon. Beyond the event horizon all light is turned black by the
force of its own gravity. Einstein proved that not only can gravity capture light, it can also

distort time and space. Inside the event horizon the entire. Concept of time and s

pace completely
breaks down

METHODOLOGY:

One possible mechanism for the formation of supermassive black holes involves a chain reaction

of collisions of stars in compact star clusters that results in the buildup of extremely massjy e

Stars, which then collapse to form intermediate-mass black holes.

DISCUSSION:
TYPE OF BLACK HOLES:

There are several different types of black holes, which come in various sizes. Many have masses

similar to that of an ordinary star.
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MICRO BLACK HOLES:

Some scientists theorize that there may be micro black holes that were formed shortly after the
Big Bang. These scientists believe that these micro black holes are still scattered around our
galaxy today. None of these micro black holes have been observed yet, however, s0 their

existence remains purely theoretical. These black holes are theorized to be as small as an atom,
but with a mass rivaling that of a large mountain.

STELLER BLACK HOLES:

Stellar black holes are formed by the gravitational collapse of a massive star. They have a mas$

up to 20 times more than the mass of the sun. There are likely many stellar mass black holes i
the Milky Way (the galaxy where Earth is located).

SUPERMASSIVE BLACK HOLE:

The largest type of black holes are supermassive black holes. These black holes are more

massive than 1 million of our suns. Every large galaxy has 3 supermassive black hole at its

center. The supermassive black hole at the center of our galaxy is called Sagittarius A

Super massive black holes can continue to become more massive gver time. A supermassive

black hole at the center of a galaxy can grow by accretion of matter as well as by merging With

other black holes.
ADVANTAGES OF BLACK HOLES:
Indeed, black holes produce enorMOUS aMOUnts of raw energy,
1. Indeed, .
it would certainly be advantageous for human beings to harnesg Some of that energy
2.1 or | |
hich could be converted to electricity to power homes, i .
3. whi ! |
even cars and ships.
HOLES:
DISADVANT AGES OF BLACK

information, a very small black hole
the sudden escape of In . 1St be able ¢, store an
1.Just before which violates the Bekenstein bound.

i ation
arbitrary amount of inform ,

dina Planck-sized remnant.
e

2. Information is stor
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The black hole, because of its incredibly strong density, curves the spacetime a lot, until a point
where there is no more space and time. There is a singularity. Like our experiment shows, the

biggest the star is, the more the spacetime curves itself. But we don’t know a lot of things about
black holes, a lot are just theoric.

We have information on only 3 of their properties: their mass, their electric charge and their
cinetic moment ( if they are in rotation or not). We also know that the entropy of a black hole is
infinite. The entropy is a measure of the numbers of possible configurations of the microscopic
elements. the global entropy augments with the time because the surface of the black hole gets
bigger. This really strong entropy would come from the transition of a complex object, the
original object (like a star), to an object so ‘simple’ that it is characterised by only 3 factors.
There are a lot of different theories in the world about the inside of this unknown celest body.

There are also theories about the spacetime going in the other way on the other side of the black

hole. That would mean that the spacetime curves in the other direction.

REFERENCE:

A Brief Introduction to Black Holes: What Are They and Where Did They Come From? -
Owlcation - Education

Advantages of black holes - Bing
Disadvantages of black holes — Binge

leeblackholes.weebly.com/conclusion.html
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PHYSICS QUIZ
Mwkthang Goyary. B.Sc5™ Semester, Department of Physics, Bijni College, Bijni

1. Which of the following is a physical quantity that has a magnitude but no direction?

A. VectorB. Frame of referenceC. ResultantD. Scalar

5 Which of the following is the motion of objects moving in two dimensions under the

ity?
influence of gravity:

Vertical velocityB Horizontal velocityC. DirectrixD. Projectile motion
A. Vertica ’

. f i [ tely determined b
i oht ol an element 1S approxima d y
3.7 he atomiC welg

The number of neutrons.B. The number of protons.C. The number of neutrons plus the
A.Thenu

umber of electrons.

number of protons.D. The n

it of
4. The volt is the standard unit o

ctromotive force.D. Resistance,

A. Current.B. Charge-C- Ele

y

&
A.Inadry cell.B.Ina wet C

Sl

(B)s 3.(C)s 4.(C)s 5.(D)

ANSWER: 1. (D); 2
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FAMOUS SCIENTISTS AND THEIR INVENTIONS

Shidhartha Basumatary, Bsc 3" Semester, Department of Physics, Bijni College, Bijni

INTRODUCTION:

Some famous scientists and their most remarkable inventions and discoveries

About 2.3 million years ago our ancestors invented their first primitive tool, the split stone,
which they used for cutting and scraping. Modern humans first appeared about 200,000 years
ago. About 50,000 years ago they (or should that be we?) began to use language, symbols, and

more complex tools. As inventions and discoveries added to one another, human civilization,

technology, and science advanced and evolved.

Albert Einstein (1879 - 1955):  One of the greatest scientists of the 20th century is the creator
of numerous inventions and theories that transformed a lot of concepts linked to space and time,
with the most important discovery being the theory of relativity. Other discoveries of Einstein

include the photoelectric effect and the Einstein calculator.

Albert Einstein, born March 14, 1879, Ulm, Wiirttemberg, Germany—
died April 18, 1955, Princeton, New Jersey, U.S.), German-born
physicist who developed the special and general theories of relativity
and won the NobelPrize for Physics in 1921 for his explanation of

the photoelectriceffect.

Inventions and Discoveries:

As a physicist, Einstein had many discoveries, but he is perhaps best known for his theory of
relativity and the equation E=MC2, which foreshadowed the development of atomic power and

the atomic bomb.

Death:Einstein died on April 18, 1955, at age 76 at the University Medical Center at Princeton.
The previous day, while working on a speech to honour Israel's seventh anniversary, Einstein
suffered an abdominal aortic aneurysm. He was taken to the hospital for treatment but refused

surgery, believing that he had lived his life and was content to accept his fate. "I want to g0
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. s em
hen 1 want," he stated at the time. "It is tasteless to prolong life artificially. I have done my
whe )

share, it is time to go. I will do it elegantly.”

Robert Bunsen(1811 — 1899) :  Robert Wilhelm Eberhard Bunsen was
born on March 30, 1811, in Géttingen, Germany. He was the youngest of |

four sons. His father was Christian Bunsen, professor of modern languages
and head librarian at the University of Géttingen. His mother came from a

military family. Bunsen once recalled that he had been a wayward child at

times, but his motherkept him in line

[nvention and Discoveries:In 1864, Bunsen and his research student Henry Enfield Rosc0®
invented flash photography when they used the intense, bright light from burning magnesium aS
a light source to allow photographs to be taken in poor ambient light.In 1841 Bunsen invented
he zinc-carbon cell — often called the Bunsen battery. He saw this as an improvement on the
t nsive Grove cell which was used, for example, to power telegraph lines. The Grove céll
- inc-platinum cell. The platinum in it made it very expensive. Bunsen combined his zin¢
o into large batteries, which he used to isolate metals from their ores. He was the first
- cale samples of pure magnesium metal. Hig re lacement of expensive
person to produce large s p

th cheap carbon also allowed other researchers who hag been deterred by costs 10
atinum W1

pl istr
. trochemistry.
ork in elec
carry out W

DEATH :

died aged g8 on August 10, 1899 in Heidelberg.
n di

- 1727):
[saac Newton(1642 1727)

o1 sir Isaac Newton, (born December 25, 1642 Wanuary 4, 1643, New
[saac Newton. in fu England-——died ‘March 20 [Marc, 31,

.. Lincolnshire,
Isthorp®:
1, Woo

1727, London)

" as the culminatin .
Style ‘st and mathematician, e & figure of e Scientific
5 hysiClSt a
English P

tury- ) ;
{7th cen . ience of light and |a4;
tion of the colours into the s¢ laid the foundation for

his three laws of motion, the

[n optics, his discovery of the €Omposition ¢ white light

olu
Rev i the phenomena of

integrate -
i ics.
modern physxcal op

. asj s
[n mechanics, & Principles of
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modern physics, resulted in the formulation of the law of universal gravitation. In mathematics,
he was the original discoverer of the

Newton’s Philosophiae

infinitesimal calculus.

Naturalis Principia
Mathematica (Mathematical Principles of Natural Philosophy, 1687)

was one of the most important single works in the history of modern
science

Invention and Discoveries:

[saac Newton’s discoveries

created a launchpad for future

developments in science. His most noteworthy innovations were as follows:

Newton’s three laws of motion set the foundation for modern classical mechanics.

The discovery of gravitational force gave us the ability to predict the movement
of heavenly bodies.

His discovery of the calculus gave us a potent mathematical tool, aiding the precise
analytical treatment of the physical world.

Isaac Newton is one of the greatest mathematicians and physicists of all time, and his inventions
and discoveries widened the reach of human thoughts.

DEATH:Newton was also an ardent student of history and religious doctrines, and his writings

on those subjects were compiled into multiple books that were published posthumously. Having

never married, Newton spent his later years living with his niece at Cranbury Park near

Winchester, England. He died in his sleep on March 31, 1727, and was buried in Westminster
Abbey.

REFERENCE -

https:/fwww.m]zsmotihari.com/Admin/pdf_doc/famousscientists%20(l).pdf

https://www.famou sscientists.org/popular/

https://en.wikipedia.orgfwiki/Roberthunsen
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Debika Choudhury, Bsc 1 Semester, Department of Physics, Bijni College, Bijni
e b

Issac Newton controls the world,
With laws of his invention and proof.
Unless something arrives to change it,

Newtonian physics stays put.
Along came artificial intelligence(A.1)
And superior algorithms.

The force of the algorithm on Newton is

Equal to its computational simplicity

Times computer-enabled power.,
When Newton physics meet A1
It is blown away, and the algorithm

Replaces it.
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RADIO WAVE

Dipak Chandra Das, B. Sc. 3 Semester, Department of Physics, Bijni College, Bijni

ABSTRACT

Radio waves are a type of electromagnetic radiation with wavelengths in the electromagnetic

spectrum longer than infrared light. Radio waves have frequencies as high as 300 gigahertz
(GHz) to as low as 30 hertz (Hz).

KEYWORDS: Electromagnetic spectrum, Radio waveTransmission

INTRODUCTION:

Radio waves have the longest wavelengths in the electromagnetic spectrum. ... You can tune a
radio to a specific wavelength or frequency and listen to your favourite music. The radio
“receives” these electromagnetic radio waves and converts them to mechanical vibrations in the
speaker to create the sound waves you can hear.This paper comprises a review of the present
state of knowledge of the speed of transmission of radio waves under the practical conditions of
certain applications in which such knowledge is important. It is shown first that, for radio waves
in a vacuum, their speed of transmission is equal to the velocity of light (299,775 km/s), to
within the limits of experimental error. When waves of frequencies in the neighbourhood of 100
kc/s are propagated at a height of a fraction of a wavelength above the earth's surface, their
speed is reduced by an amount dependent upon the electrical conductivity of the earth. For
overland transmission, the speed is about 299,250 km/s. For higher frequencies propagated at g
height of several wavelengths, the speed of the waves is determined by the refractive index of
the air, rather than by the properties of the ground. Since the refractive index decreases with the
height of transmission, so does the speed of the waves increase toward the velocity of light? For
example, centimetre waves propagated at heights of a few hundred feet have been observed to
travel at a speed of about 299,690 km/s. When the waves are transmitted between ground ang

aircraft flying at a height of 30,000 feet (9,800 meters) this speed is increased to about 299, 750
km/s. METHODOLOGY:

The mode of propagation of electromagnetic waves in the atmosphere and in free space may be
divided into the following three categories: The line of sight (LOS) propagation. Ground wave
propagation. Skywave propagation.
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DISCUSSION

Discovery and exploitation:
Radio waves were first predicted by mathematical work done in 1867 by Scottish mathematical
physicist James Clerk Maxwell. His mathematical theory, now called Maxwell's equations,
predicted that a coupled electric and magnetic field could travel through space as an
nelectromagnetic wave". Maxwell proposed that light consisted of electromagnetic waves of
very short wavelength. In 1887, German physicist Heinrich Hertz demonstrated the reality of
Maxwell's electromagnetic waves by experimentally generating radio waves in his laboratory,
showing that they exhibited the same wave properties as light: standing waves, refractions
diffraction, and polarization. Italian inventor Guglielmo Marconi developed the first practica‘
radio transmitters and receivers around 1894-1895. He received the 1909 Nobel Prize in physiCS
for his radio work. Radio communication began to be used commercially around 1900. The

odern term vradio wave" replaced the original name "Hertzian waye" around 1912.

Radio communication:

e . on is tr | |

In radio communication systems, informatio ansported across space using radio waves. At
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from all the other radio signals picked up by the antenna, then amplifies the signal so it is
stronger, then finally extracts the information-bearing modulation signal in a demodulator. The
recovered signal is sent to a loudspeaker or earphone to produce sound, or a television display
screen to produce a visible image, or other devices. A digital data signal is applied to a computer
or microprocessor, which interacts with a human user. The interfering with each other. They can
be separated in the receiver because each transmitter's radio waves oscillate at a different rate, in

other words each transmitter has a different frequency, measured in kilohertz (kHz), megahertz
(MHz) or gigahertz (GHz). The bandpass filter in the receiver consists of a tuned circuit which

acts like a resonator; similarly to a tuning fork it has a natural resonant frequency at which it
oscillates. The resonant frequency is set equal to the frequency of the desired radio station. The
oscillating radio signal from the desired station causes the tuned circuit to oscillate in sympathy,

and it passes the signal on to the rest of the receiver. Radio signals at other frequencies are
blocked by the tuned circuit and not passed on.

Biological and environmental effects :

Radio waves are nonionizin g radiation, which means they do not have enough energy to separate
electrons from atoms or molecules, ionizing them, or break chemical bonds, causing chemical
reactions or DNA damage. The main effect of absorption of radio waves by materials is to heat
them, similarly to the infrared waves radiated by sources of heat such as a space heater or wood
fire. The oscillating electric field of the wave causes polar molecules to vibrate back and forth,
increasing the temperature; this is how a microwave oven cooks food. However, unlike infrared
waves, which are mainly absorbed at the surface of objects and cause surface heating, radio
waves are able to penetrate the surface and deposit their energy inside materials and biological
tissues. The depth to which radio waves penetrate decreases with their frequency, and also
depends on the material's resistivity and permittivity; it is given by a parameter called the skin
depth of the material, which is the depth within which 63% of the energy is deposited. For
example, the 2.45 GHz radio waves (microwaves) in a microwave oven penetrate most foods
approximately 2.5 to 3.8 em (1 to 1.5 inches). Radio waves have been applied to the body for
100 years in the medical therapy of diathermy for deep heating of body tissue, to promote
increased blood flow and healing. More recently they have been used to create higher
temperatures in hyperthermia treatment and to kill cancer cells. Looking into a source of radio

Wwaves at close range, such as the waveguide of a working radio transmitter, can cause damage t
0
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the lens of the eye by heating. A strong enough beam of radio waves can penetrate the eye and
heat the Iens enough to cause cataracts. Since the heating effect is in principle no different from
other sources of heat, most research into possible health hazards of exposure to radio waves has
focused on "nonthermal" effects; whether radio waves have any effect on tissues besides that
caused by heating. Radiofrequency electromagnetic fields have been classified by the
International Agency for Research on Cancer (IARC) as having "limited evidence" for its effects
on humans and animals. There is weak mechanistic evidence of cancer risk via personr’:ll
exposure to RF-EMF from mobile telephones. Radio waves can be shielded against by 2
conductive metal sheet or screen, an enclosure of sheet or screen is called a Faraday cage- A

metal screen shields against radio waves as well as a solid sheet as long as the holes in the

screen are smaller than about 1/20 of wavelength of the waves,
GENERATION AND RECEPTION:

Radio waves aré radiated by charged particles when they are accelerated. They are produced
artificially by time-varying electric currents, consisting of electrong flowing back and forth in 2
n

specially-shaped metal conductor called an antenna. Ap electronic device called a radio

transmitter applies oscillating electric current to the antenna, and the antenna radjates the power
es

a5 radio waves. Radio waves arc received by another antenng attached tq a radio recejver, When
iver.

radio waves strike the receiving antenna they push the electrong in the metal back and forth
ack an ’

o atine currents which are detected by the recejvey. :
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ADVANTAGES:

Radio waves are used for communication such as television and radio. Radio waves are
transmitted easily through air. They do not cause damage if absorbed by the human body, and

they can be reflected and refracted to change their direction. These properties make them ideal

for communications.
DISADVANTAGE:

One of the disadvantages of radio waves is that they cannot transmit a lot of data simultaneously

because they're low frequency. In addition, continued exposure to large amounts of radio waves

can cause health disorders like leukemia and cancer.
CONCLUSION

Radio waves have become a big part of our society, they make our lives easier and keep us
connected with each other, whether that be through the ever increasing connected world wide

web through social networking, or directly to each other with a mobile phone call.

REFERENCE

https://web.archive.org/web/2014032801 1 153/http://www.nrao.edu/index.php/learn/radioastrono
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https://en.wikipedia.org/wiki/Radio_wave
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; Physics isn't a religion. IF it were, we'd have a much

“Easier time raising money.

+ [Leon M. Lederman)
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Mrinmayee Singha ,Alumni, Department of Physics, Bijni college

We, who we are,
What we want to be?
Miles away, from humanity,
Will we get a better life?
Will we be able to survive?
Will we make a joy-ride?
No peace breadth will be taken here
. Until it doesn’t get over,
Next generation is far away,
Present environ is hard to stay,
Innovate, a new life,
Innovate, a stilly night,
Join the hands, with the glue of peace,
Gloomy my life, paint with Joyful gifts,
And make a beautify| wish,
Pain in my soul,
And my heart knap,
When T walk i my colony,
And feels like anonymous map,
Red drops,
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Like dust of wind,
Tears of sole,
Or living in thrill,
High with the bless of god,
And let, no war exist,
For castes, religions,
We hate, fight, and cheat.
But, the religion Mother Nature gave,
Shows us,
The harmony of Pinkster,
We called...

AHIMSA

Physics is a'good framework for
thinking.... Boil things down to their
fundamental truths and reason up

from there.

— Clhnfush —
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NUCLEAR POWER
Abutaleb Khandakar, B.Sc 1* Semester, Department of Physics, Bijni College, Bijni
ABSTRACT

Nuclear power is a proven technology which currently makes a large contribution to the
electricity supply in a number of countries and, to a much lesser extent, to heat supply in some
countries. Nuclear power is economically competitive with fossil fuels for base load electricity
generation in many countries, and is one of the commercially proven energy supply options that
could be expanded in the future to reduce environmental burdens, especially greenhouse gas
emissions, from the electricity sector. Over the past five decades, nearly ten thousand reactor-
years of operating experience have been accumulated with current nuclear power plants,
Building upon this background of success and applying lessons learned from the experience of
operating plants, new generations of nuclear power plants have been, or are being developed.
Improvements incorporated into these advance designs include features that will allow operators
more time to perform equipment protection and safety actions in response to equipment failures
and other off normal operating conditions, and that will reduce and simplify the actions required.
Great attention is also paid to making new plants simpler to operate, inspect, maintain and
repair, thus increasing their overall cost efficiency and their compatibility with the infrastructure

of developing countries.
KEYWORDS: Nuclear power, Nuclear Fission and Nuclear Reactor.

INTRODUCTION:

Nuclear power is the use of nuclear reactions that release nuclear energy to generate heat, which
most frequently is then used in steam turbines to produce electricity in a nuclear power plant,
Nuclear power can be obtained from nuclear fusion presently the vast majority of electricity
from nuclear power is produced by nuclear fission of elements in the actinide series of the
periodic table. Nuclear decay processes are used in the niche applications such as radioisotope
thermoelectric generators. The possibility of generating electricity from nuclear fission is stil] at
a research phase with no commercial application. This article mostly deals with

fission for electricity generation.

nuclear power
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DISCUSSION:

Nuclear body, electricity generated by power plants that derive their heat fi jon i
a nuclear reactor. Except for the reactor, which plays the role of a boiler i = roTn fission 17
plant, a nuclear power plant is similar to a large coal-fired powe e ? fossil-fuel powe”
steam gener.ators, turbines, electric generators, condensers, and as:opl.am’ Wlth. pumps, valves,
pov.ver provides almost 15 percent of the world’s electricity. The t::,atted equipment. Nuclear
which were small demonstration facilities, were built in the 1960 st nuclear power plants,
“proof-of-concept” and laid the groundwork for the development :f :};hese prototype provided
e higher-

that followed. power reactors

The nuclear power industry went through a period of remarkable

the portion of electricity generated by nuclear power reachedngt.h until about 1990, when

percentage remained stable through the 1990s and began to declinea| ah of 17 percent. T

D entury, primarly because of the fact that toa cecrict Sg :::lytaround the turn of the
ration grew faster than

electricity from nuclear power while other sources of energy (part
. arti
were able to grow more quickly to meet the rising demand. T; eularly coal and natural gas)
. S trend a

nto the 21st century. The Energy Information Administrag; PPpears likely to continué
ion (

well i
the U.S Department of Energy, has projected that world electricity . ElA), a statistical arm of
eneraﬁOn be
tween 2005 and

ouble (from more than 15,000 terawatt-hoyrg t0 35.0
att-hours) and

grow. In 2012 more

ld, anq more than 60

2035 will roughly d

that generation from all energy sources except petroleum wil| contj

than 400 nuclear reactors were in operation in 30 countries aroynqg th
€ wor

der construction. The United States has the largest nuclea, po
. wer |
ors; it is followed by France, which has more than 5q of Industry, with more
+ Ul the
s in the world, all but two, Italy and Australjs il top 15 electricity-
€ar power t0

. 4 r
North America, Europe, and Asia. The early
pe

were un
than 100 react

producing countrie

generate sOme of their electricity. The overwhelming majority of ncle
Q

rea .
Ctor generating

d by North America (the United States apnq (l;lOd of the nuclear
“nada), b
> but in the

y Europe. The EIA projects that Asia will
y 2035, mainly because of an ambitious building progra, N Cave the Jargest
acity of approximately one gigawag (Ghn

plant that operates about 90 perce > One bjjlion
n

capacity is concentrated 1n

power industry was dominate
1980s that |

nuclear capacity b

ead was overtaken b

has a generating cap Na. A typical

nuclear power plant
a power

watts) of electricity- Att
(the U.S. industry average) Wi

his capacity
| generate about eight terawatt-hours of elecn'i(:ity f the time
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redomi '
predominant types of power reactors are pressurized water reactors (PWRs) and boili
react : : oiling water
ors (BWRs), both of which are categorized as light water reactors (LWRs) because th
. ) e the
ordinary (light) water as a moderator and coolant. LWRs make up more than 80 y use
percent of the

world’s nuclear reactors, and more than three-quarters of the LWRs

Issues Affecting Nuclear Power:Countries may have a number of motives ford i
f]uclear power plants, including a lack of indigenous energy resources, a desir ol‘f eploying
independence, and a goal to limit greenhouse effect emissions by using a,carbon fe Lo
electricity. The benefits of applying nuclear power to these needs are substantial rzetso:rce "
tempered by a number of issues that need to be considered, including the safe’t l;ft ey are
reactors, their cost, the disposal of radioactive waste, and a potential for the nuclear )l‘"uel c';uc‘;lear
eto

be div
erted to the development of nuclear weapons. All of these concerns are discussed bel
elow.

SAFETY:The safety of nuclear reactors has become paramount since the Fukushima accid

2011. tl“he lessons learned from that disaster included the need to (1) adopt risk-im"oent .

regl.llatIOI"l, (2) strengthen management systems so that decisions made in the event of a s::n -

?CCldent .are based on safety and not cost or political repercussion, (3) periodically assess nere

information on risks posed by natural hazards such as earthquakes and associated tsunamis a:;'
)

(4) take ‘e .
steps to mitigate the possible consequences of a station blackout.

;:e lf';z; :a}:t:::se rin;/;olved .in the Fuku.shima accident were first-generation BWRs designed in
cystems and.rely moeneratlon 11 desngn.s, on the other hand, incorporate improved safety
gravity rathor thar mor\i on. so-called pafswe safety designs (i.e., directing cooling water by
aceident or station blacl:g it by pL.lmps) in order to keep the plants safe in the event of a severe
would be removed frop ot:t. For instance, in the Westinghouse AP1000 design, residual heat
reservoirs located inside e reactor by water circulating under the influence of gravity from

e reactor’s containment structure. Active and passive safety systems

are incorporated into
th
e European Pressurized Water Reactor (EPR) as well.

Traditionally, ent
’ nanced safet
Y systems have resulted in higher construction costs, but passive

safety designs, by requiri

> qQuiring the installati

. tion of ; . .
may actually yield a cost saving of far fewer pumps, valves, and associated piping,
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ADVANTAGES:The advantages of nuclear power are:

1) Italso has one of the smallest carbon footprints.
2) It's one of the answers to the energy gap.
3) It is essential to our response to climéte change and greenhous
4) Reliable and cost-effective,
DISADVANTAGES:

€ gas emissions.

The disadvantages of nuclear
1) Nuclear is a bad match for renewables.
2) Building nuclear power stations is Very expensive
3) There are huge costs beyond simply constructing the power Stations,
4) Nuclear power stations take at least a decade to build,
5) Nuclear power makes us reliant on a smal| number of siteg_

CONCLUSION:

If nuclear power is to expand significantly, nuclear facjjis;
ities wi]j have d
A to be made

extremely safe from attacks that could release massjve Quantities of radiogct;
Ctivity,

REFERENCE:
https://WWW. goodenergy.co.uk/blog/20 16/10/1 9/diSadVantages““uclear-energ ,
) y

. llection/NCLCollectionStore/_Public/31/ps; 3
https:/inis.iaea.org/co 1051348 pgpn.
: =1&r=
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ENGINES
Amardeep Basumatary, B Sc 15t Semester, Department of Physics, Bijni College, Bijni
ABSTRACT

As science has developed ,invented and discovered different mediums which are very useful for
our everyday life and time and distance have been conquered and traveling has become a
pleasure through the means of vehicles and aircrafts both of which uses motor or engines to
convert one form of energy into mechanical energy to run .In this paper, we study the engine or

motor , its types ,its workings and its uses .Engines can be classified into Thermal engines

;Electric engines and Physical engines.

KEYWORDS: Thermal engines, Electric engines and Physical engines.

INTRODUCTION:

Engines are machines that convert a source of energy into physical work .If you need something
to move around, an engine is just the thing to slap onto it. But not all engines are made the same
and different types of engines don't work the same. Probably the most intuitive way to

differentiate between them is the type of energy each engine uses for power. So, engines are

mainly classified into Thermal engines, Electric engines and Physical engines.

METHODOLOGY:

Thermal engines: In the broadest definition possible, these engines require a source of
heat to convert into motion. Depending on how they generate said heat, these can be combustive
(that burn stuff) or non-combustive engines. They function either through direct combustion of a
Propellant or through the transformation of a fluid to generate work. As such, most thermal
engines also see some overlap with chemical drive systems. They can be air breathing engines
(that take oxidizer such as oxygen from the atmosphere) or non-airbreathing engines (that have

oxidizers chemically tied in the fuel).They are further classified into Internal combustion

engines ,External combustion engines and Reaction engines.

An internal combustion engine is a thermal engine in which the combustion of a fuel

occurs with an oxidizer (usually air) in a combustion chamber that is an integral part of the
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working fluid flow circuit .IC engi .
of the system called a combus:::i:e“ve energy from fuel burned inside a Specialized area
products (exhaust) with a much greate amber. The process of combustion generates reaction
and oxidizer). Heat is only a by-produ :t t°;al volume than that of the reactants combined y fuel
energy store, because it doesn't actuauo °°m.busﬁon and represents a wasted part ; I:: f( I's
successful internal combustion engine wy provide any physical work. The fi parte’ ™ l.le
as created in by Etienne Lenir around |is8t6(:om;n el:m; u);
and the 11rS

modern internal combusti
ustion i
engine was created in 1876 by Ni
icolaus Otto. Th
. They are usually

used to power
p cars, lawnmowers, helicopters, and
> SO on.

An external combustion engine i
internally ,is heated by combus:;ilr;: :'naetherma] engine where the workj ) 4
exchanger .The fluid is then dumped(open xternal source , through the e rtg fluid ,contalo®
cycle).In this types of engines , the co Cy.cle) » Or cooled ,compre, ngine wall or & 1%
engine can work equally well ’with mbustion is primarily ugeq ssed and reused (closed

other heat sources. EC engin:: a heat source , and the
use fluids that undergo

thermal dilation-contraction o :
r a :
shift in phase, but who
lcal com oy .
position remains

anl

Rankine cycle en ine), or undergo
Yy gine) rgo a change of phase (as in ¢
N the steam ep s
gine).The ine
. steam engl

is an example of external combustion engine

Reaction €n ines, colloqui .

g quially known as jet engines
thrust b i

y expellmg

ionary mass. The basic principle behind a reactionary
engine is
Newto '
n's Third Law —

react
with enough force th
rough the p
ack enq

basically, if
push the front en

mostly used in aircrafts

you blow something

d forward. And jet engines are
really good at dOing ) of the engine, it will

and rockets. at .Th
-These engines ar®

re are three types of classical electy;
1cal eno}
Ngines

Electrical engines: The
gnetic electric type engine is th,
(] mOst c

electrostatic. The ma
on the interaction be

magnetic,

tween a magnetic om
field and electrj monly used out

o uses to generate electyic;
clty
H]

piezoelectric and

¢ fi
OW to generat®

but ;
tin reverse.

e types of engines that harness some
Matey;
rial*

of the three It relies

It functions on the same principle a dynam

work
electric drives ar
nic yibrations wh
e like-charges t

Sp roperty of

o repulse each other an (\)
p d generate rotag; Create work-
Q

Piezo

generating ultraso en subjected to @ flow of electricity jn
Order

Electrostatic engines US
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run, they'
, they're not as common as magnetic drives

Classical electri
trical engi
gines have some of the highest energy effici
iciency of all the engi
ngines

out there i
, converting up to 90% of energy into work

Ion drives: They are ki )
class of drives accelerat)es iontmd] v mlx' between a jet engine and an electrostati
don’t function if there are ions (]p asma) using an electrical charge to generate e ?ne - This
of space .They also have a ver; i:;(i:/e:round the craft, so they’re useless outsi:er:o:: tl:'on. e
and individual parti power output. However, sin € vacuum
Deep Space | :n;“;l:;: fhiz ZS fuel they’ve been studied extensiz:l;h:ro:sl: s electricity
suited for small crafts and satell:?cessfu“y used ion drives. Still , the technolo " Spaceships.

ites since the electron trail left by these dri gy seems best
ves negatively

impa i
pacts their overall performance

EM/Cannae .

cavity to generate tru(sl: l‘;:ss. T:;yb use electromagnetic radiation contained in a mi
been referred to as the ‘impo P.b ii ')" the.mOSt peculiar among all types of engin m'c,l' orave
produce any discharge to Z:SI le’ drive since it’s a no reactionary drive — mean-es. .[t > even
debate on whether this t e t hrust, seemingly bypassing the Third Law. The e 1 docomt
functionally sound, It’s ype of en.gme actually works or not, but NASA tests }‘]a re was a lot of
even getting an upgrade in the future. Since it uses only":] :Otnt'irmed it’s

ctrical power

to genera
te thrust .
s albeit in ti .
exploration, tiny amounts, it seems to be the best-suited d
-suited drive for
space

Physical
engines: The
' se e"gines rel
y on stored mechani
cal energy to functi
work

engines, pne
umatic, an
» and hydraulic engines are all physical d
ical drives.

They are n ‘
ot terribly efficj
ic
Clockwork engines for exampl tent. They usually can't call upon large ener
ple store elastic energy in springs, and need o TESETVeS either
, and need to be wound
each day

Pneumatic and
hydraulic
types Of en H
gines have to car
ry hefty tubes of com
pressed fluid
S aro

which generally don't last very Io
ng.
und,

Still, physical dri
rams all rely on this type of engi ably the first ever used. Catapults, treb
| s
have been in use | gines. So too are man or beast ebuchets, or batter;
ong before any other kind of st powered cranes ) ng
engines. — all of whij
ch
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CONCLUSION:

Engines are among the most important engineering applications .Most of every day to day things
uses engines to run e.g. vehicles,boats, ships , airplanes, trains etc. Each type of engine has some
advantages over the other one .Thus the selection of the appropriate engine requires determining

the condition of the application.

REFERENCE:
https://www.zmescience.com/science/types-of-engines/
https://en.wikipedia.org/wiki/Engine
://en.wikipedia.org/wiki/Intemal_combustion_eng'me

https

https:/en ‘wikipedia.org/wiki/ External_combustion_engine

iny physical laws exist, or
will Eontinue to
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SOLAR ENERGY
Ashok Ray, B.Sc 1*'Semester, Department of Physics, Bijni College
ABSTRACT

the Solar Energy is produced by a non-vanishing renewable source of energy which is free from
eco- friendly . it is inexhaustible, freely available and clean source of energy generation . Solar
energy is renewable and pollution-free energy. When sunlight falls on a photovoltaic cell it
generates electricity by an electronic process and the electric energy stores in the batteries in the
chemical process .In today's generation we needed Electricity every hour .This Solar Energy is
generated by as per applications like industrial, commercial, and residential .it can easily energy
draw from direct sunlight. so it is very efficiency and free environment pollution for
surrounding In this artical , we have reviewed about the solar energy from sunlight and
discussed about their future trends aspects This article also tries to discussed Working solar

panel, emphasize the various applications and methods to promote the benefits of solar energy.
KEYWORDS:Solar system, Solar Panels, CSP, Photovoltaic (PV), Solar Battery, Solar cell.
INTRODUCTION:

The energy we get from the sun is called solar energy. Solar energy is the energy which we get
from the sun and converted into thermal or electrical energy with the help of photovoltaic cell.
Solar energy is a renewable energy because it will never end as long as the sun remains. Solar
cnergy also a pollution-free energy because there are no harmful gases, chemicals, fly ash
produced during the production of solar energy. When sunlight comes to earth and falls on a
photovoltaic cel] it generates electricity by an electronic process and the electric energy stores in
the batteries i chemical process and can be used to supply power anything from a small
electronic gadget such as calculators and road signs up to homes and large commercial
businesses. solar energy do not produce greenhouse gasses while generating electricity because

solar energy directly come from sunlight . Solar energy is inexhaustible, freely available and

clean source of €nergy generatjon
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ADVANTAGES:

Solar energy does not produce any green house gases o

pure and clean. Solar cells are long-lasting and reqy;

_ 4 y
renewable and infinite resource. Sun. Solar energy is @

DISADVANTAGES:

But it has few disadvantages too. Such as:It does not work g il
i : . or ip s
nitial cost of installing a solar energy system Is quite high because of th unny weather. The

ducting materials used in building it. © high cogy oF the sammi®
con

umber of solar energy .4
But all in all, there are a m ; Vantageg ich
disadvantages. So, solar energy resources are a good alternatiyg ¢, the OVershadow its
isadv . 20,

i Ossi] f |
illi f years to be formed and solar energy is cheap and Pollutiop, free ¢, .Uels Which takes
millions of ¥ Id try to use environment friendly sol, ol iy, Vlr"“ment friendly

hou
ce. Hence, we s ; our dajly );
itane t free of pollution. U daily ife and

; i en
help in making our environm
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CONCLUSION:

Solar Energy is a major renewable energy source and use of this energy is free, does not create
pollution, and if used wisely can help up become less dependent on other more costly and
damaging forms of power. Solar energy is clean, mildly affordable and has been used by human
for long time. It might not produce as much electricity as nuclear, but in the long run solar will
cost less and isn't harmful to the environment like nuclear is. However, it will play an important

role in the future in saving the world, helping people socially and economically
REFERENCE:

Link: https://www.energy.gov/eere/solar/how-does-solar-work

Link: https:/energy.mit.edu/research/future-solar-energy/

Link: https://www.seia.org/initiatives/about-solar-energy
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THE ENGINEERING OF PERSEVERANCE ROVER: FROM CURIOSITY TO
PERSEVERANCE

DwithunNarzary | Alumni ;Department of Physics, Bijni College, Bijni
‘Do not go gentle into that good night,
For Old age shoylq burn and rave 4 close of day
Rage, rage against the dying light -

-Dylan Thomas
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could one day be used by astronauts on Mars to burn rocket fuel for the Jjourney home to Earth.
While much of Perseverance’s scientific hardware is new and novel, its fundamental design
owes a lot to its predecessor: the Curiosity rover, launched in 2011. At roughly 10 feet long, 9
feet wide and 7 feet tall, the new vehicle shares the
approximate dimensions of its older counterpart,
although, at 1,025kg, Perseverance is 126kg heavier

than Curiosity.
MORE ROBUST WHEELS

The engineers of the perseverance have learnt a lot from

the struggles of its predecessor curiosity rover. —— ,
Witnessing the various problems faced by the tyres of the curiosity rover on the Martian surface

the engineers of perseverance started the redesign process by 3D printing, around 70 different
tyre designs, each with different tread (or grouser) properties. It took roughly a year and a half
for engineers to figure out the optimum tread configuration: 48 gently curved grousers in place
of Curiosity’s 24 chevron-patterned ones. Next, the prototypes had to undergo rigorous

durability testing. The six wheels now fixed on Perseverance are made of flight-grade aluminium
and measure 52.5cm in diameter.

The whee] of perseverance has a greater diameter and thickness than that of the curiosity rover
and it has a smaller width. Engineers incorporated sturdier treads on wheels than curiosity’s

sharp corner treads. There is a new software upgrades in the perseverance like the algorithms of

When to open the parachute.

NAVIGATION SYSTEM

Pe Gty
ISeverance’s ground navigation

SYStem has also been significantly
Upgraded with g optical sensors
feeding gaty 1o a machine learning
Vision

algorithm allowing

Perseverance to find its own path
through the rough terrain of mars. Another of Curiosity’s quirks is its slightly overcautious
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ELECTRICITY
Mukunda Choudhury, B.Sc st Semester, Department of Physics, Bijni College, Bijni

ABSTRACT

Before the invention of electricity, people had to make energy wherever and whenever they
needed it. Thus, they had to makewood or coal fires to heat their homes or cook food. The
invention of electricity changed all that. It meant energy could be made in one place then
supplied over long distances to wherever it was needed. People no longer had to worry about

making energy for heating or cooking: all they had to do was plug in and switch on—and the

energy was there as soon as they wanted it.

INTRODUCTION

Electricity, phenomenon associated with stationary or moving electric charges. Electric charge
is a fundamental property of matter and is borne by elementary particles. In electricity the
Particle involved is the electron, which carries a charge designated, by convention, as negative.

Thus, the various manifestations of electricity are the result of the accumulation or motion of

Numbers of electrons.

Types of Electricity or Methodology:

Static Electricity:Static electricity often happens when you rub thmgs togethier. It you b 4
balloon against your pullover 20 or 30 times, you'll find the balloon sticks to you. This happens

because rubbing the balloon gives it an clectric charge (a small amount of electricity). The
charge makes it stick to your pullover like a magnet, because your pullover gains an opposite

electric charge. So your pullover and the balloon attract one another like the opposite ends of

two Magnets,

c 1
“Irent Electricity: When electrons move, they carry electrical energy from one place to

f0ther. This is called current electricity or an electric current. A lightning bolt is one example

of . Slectri :
N electric current, although it does not last very long. Electric currents are also involved in
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The magnetism created in the core pushes against the magnetism in the outer cylinder and makes

the core of the motor spin around. Read more in our main article on electric motors.

CONCLUSION

Electricity can be dangerous, especially aroundwater because water is a form of good conductor
as it has impurities likesalt in it. Salt can help electricity flow. Since the nineteenth century,
clectricity has been used in every part of our lives. Until then, it was just a curiosity seen in the
lightning of athunderstorm.Electrical energy arrives at homes throughwires from the places
where it is made. It is used byelectric lamps, electricheaters, etc. Manyappliances such
aswashing machines and electric cookers use electricity. In factories, electrical energy

powersmachines. People who deal with electricity and electrical devices in our homes and

factories are called "electricians".

REFERENCE:

https://www.explai nthatstuff'.com/e!ectricity.htmlhttps://www.britannica.com/science/electricity/

Deriving-clectric-ficld-from-potential https://simp[e.wikipedia.org/wiki/Electricin

ok 'PhYSics Is, hopefully, simple.
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KEYWORDS: Fluid Mechanics
INTRODUCTION:
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sufficientlyfar apartto movealmost independentlyof oneanother, andgases tend toexpand tofill
any volumeavailable tothem. In liquidsthe molecules aremore orless in contact,and the short-
rangeattractiveforces betweenthem makethem coherejthe moleculesaremoving toofastto
settledowninto theordered arraysthatare characteristicof solids,butnot so fastthatthey canfly
apart.Thus, samplesof liquidcanexist asdrops oras jetswith free surfaces,or theycan sit inbeakers
Constrainedonly by gravity,in a Waythat samplesofgascannot. Such samplesmay evaporate
intime, as moieculesone by onepick up enoughspeed to escapeacross the freesurface and arenot

replaced.[]]
Distinction between a solid & a fluid is made on the basis of substance’s ability to resist

applied shear (tangential) stress that tends to change its shape. A shape whereas a fluid deforms

an

continuously under the influence of shear stress, no matter how small is its shape. In fluids,

Stress is proportional to “strain rate.’

g N
§ é

/ Fluid h

y T__' ) ;; lavers , ﬁxed;nlatg
777777777

Fig: 1.1 illustration of fluid deformation

Referr ing fig: 1.1 the coefficient of viscosity (i) for fluid can be defined as

H=" Shear stress (F/A)

Shear strain rate (Au/h) i i
Here, the shear force(F) is acting on the certain cross-sectional area(A) h is the height between
WO adjacent layer of the fluid element, Au is the velocity gradient between two adjacent

layers of the fluid [2]

Bydeﬁnition,yield toshear stressesnomatter
dosoatarate determinedbythe fluid’sviscosity.This propertyisa measureof the frictionthat arises

whenadjacent layers offluid slipover oneanother. It followsthat theshear stressesare everywhere

Zeroing fy,; datrest andin equilibrium,and fromthis itfollows thatthe pressure(thatis, forceper

howsmall thesestresses maybe.They

unitarea) actingperpendicular to allplanes in thefluid isthe same irrespectiveof their
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twoprincipalspecific heats.The molarspecific heatisthe amountofheatrequiredto raisethe

temperatureof onemole throughone degree. This isgreater ifthe substanceis allowedtoexpand asit
isheated, andthercfore todo work,than ifits volumeis fixed.The principalmolarspecific

heats,CPand ~ CV,refer toheatingat constantpressureand constantvolume,respectively,and

Equation.Forair,CPisabout3.5R [1]
Reference:

[1].  ThomasE.Faber.Fluid mechanics Retrieved from:www.britannica.com/science/fluid-

mechanics
[2]. https:/nptel .ac.in/content/storage2/courses/101103004/pdf/mod 1.pdf
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CELL PHONE

Fwimal B .
asumatary, B Sclst semester (Honours), Department of Physics, Bijni College

Now a days, technology is getting really adva

life. The most rapidly growing technologies i th
called as a mobile phone. Today cell Phones are
what a user need in his/her daily life, such as emajl
camera applications, video call and many others ¢

being can just think of like everything has 5 Positive anq
Negative side

KEY : i
WORD: Mobile phone ang cell phop
e
INTRODUCTION: -

Urpose

communicate over long distances without wire Another
: er n

. . ame
in earlier times mobile phone were used only for commy € for ¢ Phone is mobile phon®

. . . Catio
various purposes. It is a multipurpose device, We can ¢q N but now days it is used ' |
unicate wi d
ith people all aroun®

the world using various mobile applications.

A phone with access to a cellular radio system gq 5
c

without a physical connection to a network, a mobile phone

METHODOLOGY:

‘s 2 two way wireless communication dge.:
A cell phone 18 o = dovie N
signal (reception) and the outbound signal (transmissjon) © v
received signal from the cell

by the bars on phone. The con
many factors, such as the distance b e
Ctwee

f impediment between them and the w;

both signals and is affected by
e
relesS .

st cell tower, the number 0

. dio consisting of
.« essentially a two way Id a raqy
A cell phone 1S © trang

ceiver. Cell phones
oice or data in the for

nearc

radio re m of oscillating electric and magneti, ﬁe:ve
digitized v
g 74
ijni bijni
Department of PRySics, Bijni College. 0Y

ced and it js becoming an essential part of
€ world is cel) phone. Cell phone is also

the devices Which provide all the facilities

> Rotebook, Bluetooth, high resolutio?
Puterized applications that a huma®

s. Th .
€ mobjle phone can be used t°

e
Used over 5 wide are®

n v
Ceds both the inbound
tower is called the signal strength, Whigh ;. e Magnitud of the
. . .
nectivity between a cell and it Celly), omnnOnly indicated !

Otk depends o9

used radio waves to communicate, Radj, _  Mitter gnd 8
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QUANTA

electromagnetic field (EMF). The rate of oscillation is called frequency. Radio waves carry

the information and travel in air at the speed of light. Cell phones transmit radio waves in all
direction, The waves can be absorbed and reflected by surrounding objects before they reach

the nearest cell tower.
ADVANTAGES:

L. Cell phone keep us connected. We can call anyone in the world easily. Moreover we can

Make video calls too with cell phone.

2. . . :
We can access internet with our cell phone. We can gain a lot knowledge from website and

YouTUbe channel,

3. .
We can store 2 lot of information on a cell phone. Images, video and text files can be
Saveq,

4 Itis also used in marketing purpose. We can store a lot of business document.

PISADVANTAGES:

L People are mostly interacting with others through phone call and social media.

2,
Cell Phone cause isolation in people.

3.
The cell phone radiation can bring an adverse effects on human health.

4. :
Cell phones are one of main reason for road accident.

Worl
dto convenience, our world is more important.

REFERENCE:

httn.e.
'Ps:// WWW.lifewire.com/what-is-a—cell-Phone's 77492

https://Www.explainthatstuff.com/cellphones‘hnnl
75

De 1
Partmeny of Physics, Bijni College, bijnt

5
:
§
:

5
;
é
g
¢
$

CSOANANNANAANASA A A NS N ASANANS e

SANRS S Ay

SN



AN TSN

LRSS T

RN VT Y L L U

N R

AV AN

QUANT.

INTERNET

Selimoni Brahma. B
a, B.Sc 1st Semester (Honours), Department of Physics, Bijni College
INTRODUCTION

liVCS. But if ou i
you are new to the onlipe €Xperience, it may be a bit overwhelmi
, 0 helming.
INTERNET TODAY o

WHAT IS INTERNET

The internet is the largest Computer network i
in

. the wor .
A network is agroup of two or more computer 1d, Connecting millions of computcrs .

SYStems link
TYPES OF COMPUTER NETWORKGS. °d together,

Local Area Network (LAN): A LAN is two
or

. . more c° "
resources in arelatively small geographic locay; Nnecteq computers sharing certalﬂ

on, oftey, ;
"0 the same pyjjding, ExamP

include home networks and officenetworks.

wide Area Network (WAN):-A WAN is typically copg;
st of tw

are further apart and are linked by telephone lines, Thq \ t:Or moreL AN The ¢ ornP"t'
Mternet g
the largest wide of

network (WAN) in existence.

SERVERS AND CLIENTS

The World Wide Web (WWW)

When most people think of the internet, the first thing they thing
Web. Nowadays,

y—but they're actually not the same thing,

interchangeabl
1. The internet is the physical network of computers all over the woyy
. The in
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2. The World Wide Web is a virtual network of web sites connected by hyperlinks (or

"links"). Web sites are stored on servers on the internet, so the World Wide Web is a part of

the internet.

HTML: The backbone of the World Wide Web is made of HTML files, which are specially-
formatted documents that can contain links, as well as images and other media. All web
browsers can read HTML files. In addition to HTML, it's also very common for websites to

use technologies like CSS (Cascading Style Sheets) and JavaScript to-do more advanced
things.
URL: To get to a web page, you can type the URL (Uniform Resource Locator) in a browser.

The URL, also knowns the web address, tells the browser exactly where to find the page.

However, most of the time, people get to aweb page by following a link from a different page

or by searching for the page with a search engine.

CONCLUSION

Hence the conclusion is that internet has made -our live and day today tasks so easy as

compared to our past lives. And we use internet in many uses in our day today live. But it has

its benefits and side effects too.

REFERENCE

https://www.bbvaopenmind.com/en/articles/intemet-changed-everyday—life/
https://www.bbvaopenmind.com/en/articles/the-impact-of-the-intemet-on-society-a- global-

perspective/
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