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WHAT ARE RENEWABLE ENERGY
SOURCES -

A renewable energy source means energy that is sustainable
— something that can’t run out, or is endless, like the sun. When
you hear the term ‘alternative energy’ it’s usually referring to
renewable energy sources too. It means sources of energy that
are alternative to the most commonly used non-sustainable
sources — like coal.

TYPES OF RENEWABLE ENERGY SOURCES —

The major types of renewable energy sources are:
e Biomass
Wood and wood waste
Municipal solid waste
Landfill gas and biogas
Ethanol
Biodiesel
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Hydropower , large and small remains by far the most
important of the “ renewable * for electric power production
worldwide. The project on hydropower plant includes
objective oriented description of the structure ,principle and

working of HY DROPOWER .The application includes




the full functions of hydropower energy. Our main
approach is to understand the concept of hydropower and

implement it in modern life .
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Hydropower became an electricity source in the late 19th
century, a few decades after British-American engineer James
Francis developed the first modern water turbine. In 1882, the
world's first hydroelectric power plant began operating in the
United States along the Fox River in Appleton, Wisconsin.

The Bureau of Reclamation was created in 1902 to develop
hydropower and manage water resources in the Western United
States. The United States Army Corps of Engineers (USACE)
initially became involved in flood control, followed by
navigation and later in water management through
hydroelectric development in the 1920s. Hydropower’s boom
began in the 1930s with the commencement of the Hoover Dam
on the Colorado River followed by the creation of the
Bonneville Power Administration. As part of the economic
stimulus recovery after the Great Depression, the New Deal
saw hydropower development rapidly expand as a way to
Increase jobs.

Today’s hydropower has come a long way from these carly
dams. Conventional hydropower, run-of-river, pumped

storage, marine hydrokinetics, as well as conduit or canal
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ABSTRACT

x-ray diffraction (XRD), as a nondestructive method, has been
widely utilized to attain precise information about the
physicochemical attributes of materials (i.e.,
amorphous/crystalline  structures, crystalline lattice
parameters, composition profile, etc.). Considering the
angstrom range of XRD wavelengths, and their extreme
energy for penetrating at an atomic level, this technique has
been introduced as an efficient tool to investigate various
properties of crystalline material

x-ray powder diffraction is one of the most potential
characterization tools and a non-destructive technique for
characterizing both organic and inorganic crystalline
materials. The method previously used for measuring phase
identification,quantitative analysis and to determine
structure imperfection of samples from various displines such
as geology, polymeric,environmental, pharmaceutical and
forensic science. In recent years, the applications have
become extended to characterize carbon based materials
and their composite properties x-ray diffraction is used
widely for quantitative analysis of geological sample but
studies which document the accuracy of the methods

employed are not numerous
V{wﬂ\?a«‘m
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ABSTRACT

Photovoltaic is the method of converting sunlight at once into electrical energy by the use of
solar cells. Today it is a rapidly growing and increasingly important renewable alternative to
conventional fossil fuel electricity generation, but compared to other electricity generating
technologies, it is a relative newcomer, with the first practical photovoltaic devices
demonstrated in the 1950s. Research and development of photostatic received its first major
boost from the space industry in the 1960s which required a power supply separate from
"grid" power for satellite applications. These space solar cells were several thousand times
more expensive than they are today and the perceived need for an electricity generation
method apart from grid power was still a decade away, but solar cells became an interesting
scientific variation to the rapidly expanding silicon transistor development with several
potentially specialized niche markets. In the 1980s research into silicon solar cells paid off
and solar cells began to increase their efficiency. In 1985 silicon solar cells achieved the
milestone of 20% efficiency. Over the next decade, the photovoltaic industry experienced
steady growth rates of between 15% and 20%, largely promoted by the remote power supply
market. The year 1997 saw a growth rate of 38% and today solar cells are recognized not
only as a means for providing power and increased quality of life to those who do not have
grid access, but they are also a means of significantly diminishing the impact of
environmental damage caused by conventional electricity generation in advanced industrial
countries. The increasing market for, and profile of photovoltaic means that more
applications than ever before are "photovoltaically powered"”. These applications range from
power stations of several megawatts to the ubiquitous solar calculators. PVCDROM aims to
provide an overview of terrestrial photovoltaic to furnish the non-specialist with basic
information. It is hoped that having used PVCDROM you will understand the principles of
photovoltaic devices and system operation, you will be able to identify appropriate
applications, and you will be capable of undertaking photovoltaic system design. By

gradually increasing the number of people who are familiar with pho volt§§ cmpts and
kétpf):)fié 10

applications, we hope to increase the use of photovoltaic in appropria
f%srrnw&f/H 0. D
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ABSTRACT

The Aureus is a solar panel system, which is made from agricultural
waste. Unlike conventional solar panels, which only work when they
face the sun directly, because they depend upon visible light only ,
Aureus, on the other hand can produce energy even in cloudy days when
hardly any sunlight reach us, because it uses the uv rays that undergoes
clouds. Therefore, it produces energy around 50% time per preliminary
testing, whereas standard solar panels can only do it 15-22%. It is
inspired by the physics that is behind Aurora borealis. It is made up of
luminescent particles derived from crop waste or vegetable waste. This
particles convert uv light into visible radiation, which is reflected to the
very edges of the panel. This actinic ray can then be captured and
converted into electricity by a string of standard photovoltaic cells, just
like the ones found in regular solar panels , which fringe the surface of
the cladding. With the assistance of integrated regulating circuits this
electricity can then either be stored or used immediately. UV ray is very
major in aureas so it is talked about in this thesis . Aurora borealis
played another major in the Aureus project so some of its basic facts and
why do it occur is being discussed here. At the end how it is different
from conventional solar panels and application of Aureus is discussed.
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ABSTRACT

Convenience and safeguarding our daily appliances have become an important
issue when dealing with an advancement and growth of an economy. This
research focus on the construction and application of a heat sensor. The circuit
works by monitoring temperature from an external input and comparing the
temperature level with that of a present temperature value. The power output of
the circuit is cut off or switched OFF or an alarm is triggered ON if the
temperature of the external input is equal to or, greater than the present
temperature value. The methodology involves the application of linear precision
temperature sensors i.e., they generate a voltage that is directly proportional to
the temperature. Basically the system is constructed using temperature sensors
and comparators. The system is powered using a 12V power supply. The results of
the tests showed that the power of output of the circuit is switched OFF hence
switching OFF the heating device or an alarm is triggered ON when the device
exceeded a present temperature level. The general operation of the system and
performance is dependent on the temperature difference between the present
temperature value and external temperature intended to be monitored.
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BSTRACT

This is review based on solar cell (also called as photovoltic cell)

Photovoltaics is the process of converting sunlight directly into electricity using solar
cells .

Today it is a rapidly growing and increasingly important renewable alternative to
conventional fossil fuel electricity generation, but compared to other electricity
generating technologies, it is a relative newcomer, with the first practical photovoltaic
devices demonstrated in the 1950s. Research and development of photovoltaics
received its first major boost from the space industry in the 1960s which required a
power supply separate from "grid" power for satellite applications. These space solar
cells were several thousand times more expensive than they are today and the perceived
need for an electricity generation method apart from grid power was still a decade
away, but solar cells became an interesting scientific variation to the rapidly expanding
silicon transistor development with several potentially specialized niche markets. In the
1980s research into silicon solar cells paid off and solar cells began to increase their
efficiency. In 1985 silicon solar cells achieved the milestone of 20% efficiency. Over the
next decade, the photovoltaic industry experienced steady growth rates of between 15%
and 20%, largely promoted by the remote power supply market. The year 1997 saw a
growth rate of 38% and today solar cells are recognized not only as a means for
providing power and increased quality of life to those who do not have grid access, but
they are also a means of significantly diminishing the impact of environmental damage
caused by conventional electricity generation in advanced industrial countries.The
increasing market for, and profile of photovoltaics means that more applications than

stations of several megawatts to the ubiquitous solar calculators. PNC Wo

ial, strwrth‘basm

information. It is hoped that having used PVCDROM you will u s

of photovoltaic devices and system operation, you will be abﬂmmﬂ@wa Appedgthusies
P y P y bty ﬁ'Pﬂ% Gt

applications, and you will be capable of undertaking photovglﬁg}@ﬁégtggg desighidPiaya
gradually increasing the number of people who are familiar \/\Wg{ﬂ\}é%ﬁ%p&’oﬁcep{s

ever before are "photovoltaically powered". These applications ranEe from power

provide an overview of terrestrial photovoltaics to furnish the non-
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ABSTRACT

Nature has its own ways to teach people and make them aware of
its importance. From the “radiation” coming from sun to the melting of
ice-cream at room temperature, we can see and we are the part of a
phenomenon “HEAT TRANSFER”.

The biomaterial is in itself a material designed to interact with the body.

This project titled as “HEAT TRANSFER IN BIOMATERIALS”
focuses on “How can we define heat transfer within biomaterial?”

To study about Heat transfer property, here we have defined the types of
biomaterials (on the basis of fundamental element they are made up)

After it, we have discussed about the Heat transfer. Here we have mainly
focused on the “Conduction”.

There is a lot of modals for “Heat Transfer in biomaterials”. Here we
have discussed about a fundamental model and “Pennes Bio heat
Transfer Model”

There is a bunch of physical properties with the help of which we can
define heat transfer phenomenon. Here we have discussed about heat
transfer by the help of “Fourier’s Law of Heat Conduction”, “Thermal
Conductivity” and “Thermal Diffusivity”

Biomaterials have made a lot of medical issues easy, 3 @\A‘then we

will come know more about it after it we could do rdre)thls
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® Applying Boundary Conditions
® Calculation of Wavefunction and Energy
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INTRODUCTION -

The Schrodinger wave equation can be defined as the Linear Partial
Differential Equation which is responsible for governing the Quantum
Mechanical System and its Wave Function. This equation was first
coined by Erwin Schrodinger in 1925 and the equation was named after
him and this was published in 1926. He was awarded with the Nobel
Prize in Physics in 1933. This discovery was a important milestone in
the progressment of the quantum mechanics.

Conceptually, the Schrodinger Equation is said to be quantum equivalent
of second law of newton in the Classical Mechanics. If we have set a
known initial conditions then Newton's second law will predict the path
of the body through it would progress its motion. We can flnd out
evolution of a wave function over time of an |s % system
the quantum characterisation of the system.
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Our main approach is to make a journey from the historical
background of LED to the most advanced application like the LED
light developed by 3M lighting and usage of LED in the field of
optical fibre system, how it brighten the world and how we can live
peacefully with it, benefits and loss.

INTRODUCTION

Light is the source of each and every form of life. Beginning from
the history of human raise it was the most important phenomena
of all is to make light more efficient and user friendly sources. But
now necessity has increased and scientists and engineers had been
working together to make the light sources more efficient. To
maintain this journey LEDs are introduced in tQJﬁWM In the
1990 the BLUE LED has been invented with a newé;ﬁﬁ"EDs

became more popular in the fields of medlcgﬂ?mmcs

e feafamsa
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Conversion of Noise Pollution into Electrical Energy

ABSTRACT:- Noise is often defined as unwanted sound, but technically
noise is the perception of a series of compressions and rarefactions of the
air above and below normal atmospheric pressure. It generates the
vibration of air particles. Vibration refers to the oscillating movement of
any object. Noise is the form of pollution which is not restricted till
industries only, sources of noise includes vehicle fleets, housing colonies,
loud music in marriages/celebrations, louds peakers used in political
rallies, industrial appliances, generators, loudspeakers at spiritual places,
airport and railway tracks etc. Continuous exposure to high noise has
been observed to affect the human health. Various control
methodologies are used to minimize the human exposure to high level of
sound. This is based on the oscillation created by the sound wave which
can be further converted to electricity by the use of magnetic field. We
will use louds peaker (transducer) to work opposite as its normal
working, instead of converting electrical signal into sound it converts
sound wave into electrical energy. A number of other ways are also
available for such conversion such as Piezometers and piezoelectric
devices, but the efficiency of these processes have not been found
satisfactory. Therefore, through this project we aim to devise a device
which can convert noise from louds peaker into electricity. Noise

pollution is waste and no one want it and if this w &&w% rm/pf sound

etatfor mankind.
fasremer /H.O.D.
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could be converted and used, then it will be very




convert this universally distributed pollution into useful form energy such
as thermal energy and electrical energy.

Key word: noise pollution, electrical energy, piezoelectric material.

. INTRODUCTION

In our daily life there is greater need of electricity, without the
electricity many of our work will shut down and stuck at the same
point. There is a greater need and huge amount of electricity is
required so various methods are adopted for the production of

electricity. But use of electricity art high rate and devastation also,

thus requires the alternate a source of energy that not only
produce the electricity but become a convenient way to produce
high electric energy advantageous. New and creative method are
used produce electricity is something different and valuable .It
has disclosed the new dimensions in the field of electricity. We
always eager to find out and also hoe noise pollution can be used
to convert into electricity. The “law of conservation of energy”
states that energy cannot be created nor be destroyed. Under the
consideration of this law the technological giants have discovered
numerous sources to extract energy from them and use it as a
source of power for conventional use. There are varlous so called
eco-friendly sources of energy that we }@ﬂ #_,J:ed till the

present artificial era. Some of them are jifflFIcHigd 1o great
extent under the suitable cwcumstaneg’é mﬁéﬁéﬁﬁe short

vidyalaya

Ghasidas Vish
run of the energy due to technologlcﬁeﬁméé‘nanszh%tw sded the
energy needs to its apex. Solar energy is one in the list that came
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ABSTRACT

Department of Physics, Bachelor of Science
“APPLICATION OF NANOPARTICLES IN
PHOTOLUMINESCENCE”

Nanoparticles are a wide class of materials that include particulate
substances, which have at least one dimension between 1 to 100
nanometers. These particles are so small in size to be detected via naked
eyes, thus nanoparticles can exhibit significantly different physical and
chemical properties to their larger material counterparts. One such

application of nanoparticle is in photoluminescence.

Photoluminescence is an optical phenomenon in which emission of light
takes place from any form of matter after the absorption of photons. It is
one type of luminescence and is initiated by photons that excite electrons
to a higher energy level in an atom. Photoluminescence is a common
technique used to characterize the optoelectronic properties of
semiconductor and other materials. Here in this project work | have
studied about the wide range use of nanoparticles in photoluminescence.
Investigations on Luminescence in India seems to have started in 1920.

Luminescent nanomaterial serves various applications in every field but it

has attracted a special attention in the field of Biomedical application.
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Abstract

The light from the Sun is a non-vanishing renewable source of energy which is
free from environmental pollution and noise. It can easily compensate the
energy drawn from the non-renewable sources of energy such as fossil fuels and
petroleum deposits inside the earth. The fabrication of solar cells has passed
through a large number of improvement steps from one generation to another.
Silicon based solar cells were the first generation solar cells grown on Si wafers,
mainly single crystals. Further development to thin films, dye sensitized solar
cells and organic solar cells enhanced the cell efficiency. The development is
basically hindered by the cost and efficiency. In order to choose the right solar
cell for a specific geographic location, we are required to understand
fundamental mechanisms and functions of several solar technologies that are
widely studied.

Photovoltaic is the process of converting sunlight directly into electricity using
solar cells. Today, it is a rapidly growing and increasingly important renewable
alternative to conventional fossil fuel electricity generation, but compared to
other electricity generating technologies, it is a relative newcomer.
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ABSTRACT

Department of Physics, Bachelor of Science

Neutron Activation Analysis

Neutron Activation Analysis (NAA) is a multi-elemental analysis technique, which helps
in quantitative and qualitative analysis of major, minor, trace and rare elements,
more precisely ‘determination of concentration of elements in vast amount of
materials’.

In Neutron ACTIVATION analysis, the neutron excites the sample so that the treated
sample emits gamma rays. The characteristic properties of the gamma rays are then
studied for analysis of the sample. It works on the principle of converting various
elements of the sample into radioactive isotopes by irradiating the sample with
neutrons in a nuclear reactor or ion accelerator.

In the conventional neutron activation analysis, the elemental concentrations are
normally determined from the comparison ratios between the measured specific
activities of the sample and the standard reference material. An advantage in the
comparison ratio method is that the systematic error due to neutron self-shielding and
multi-scattering effects is canceled out, and the correction factors can be ignored.

An important research work in the procedure under this method is the characteristic

information regarding the neutron source, such as thermal and epithermal neutron
fluxes, and epithermal spectrum shape-factor. These neutron spectrum parameters
are experimentally determined by using the activation foils, in which the corrections
for all neutron effects that cause systematic errors should be taken into account.

In this project work | have provided a comprehensive overview of physical principles,
procedures, types, analysis and some practical applications of Neutron Activation
Analysis, along with its advantages and disadvantages.
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ABSTRACT

Thin film solar is the method of converting sunlight at once into electrical energy by the use of

solar cells. Today it is a rapidly growing and increasingly important renewable alternative to
conventional fossil fuel electricity generation, but compared to other electricity generating
technologies, it is a relative newcomer, with the first practical thin film solar devices
demonstrated in the 1950s. Research and development of photovoltaics received its first major
boost from the space industry in the 1960s which required a power supply separate from "grid"
power for satellite applications. These space solar cells were several thousand times more
expensive than they are today and the perceived need for an electricity generation method apart
from grid power was still a decade away, but solar cells became an interesting scientific
variation to the rapidly expanding silicon transistor development with several potentially
specialized niche markets. In the 1980s research into silicon solar cells paid off and solar cells
began to increase their efficiency. In 1985 silicon solar cells achieved the milestone of 20%
efficiency. Over the next decade, the Thin film solar industry experienced steady growth rates
of between 15% and 20%, largely promoted by the remote power supply market. The year 1997
saw a growth rate of 38% and today solar cells are recognized not only as a means for providing
power and increased quality of life to those who do not have grid access, but they are also a
means of significantly diminishing the impact of environmental damage caused by
conventional electricity generation in advanced industrial countries. The increasing market for,
and profile of photovoltaics means that more applications than ever before are
"photovoltaically powered”. These applications range from power stations of several
megawatts to the ubiquitous solar calculators. PVCDROM aims to provide an overview of
terrestrial photovoltaics to furnish the non-specialist with basic information. It is hoped that
having used PVCDROM you will understand the principles of Thin film solar devices and
system operation, you will be able to identify appropriate applications, and you will be capable
of undertaking Thin film solar system design. By gradually increasing the number of people

who are familiar with Thin film solar concepts and applications.

A

favmreger /H.0.D.

T& T8 Sguga Mifdt favm
Dept. of Pure & Applied Physics
To it Reafasy
Guru Ghasidas Vishwavidyalaya
feragR (v.1.)/Bilaspur (C.G.)




Page |7

CONTENTS

1) Introduction of solar cell
2) Photovoltaic Effect
3) Types of Solar Cell

4) History of Solar Cell

5) History of Thin Film Solar Cell

6) Construction

7) Working

8) V-l Characteristics

9) Material used in Thin -film Solar Cell
10) Solar cell Parameters

a) Short Circuit Current (ISC)

b) Open Circuit Voltage (VOC)

c) Maximum Power Point (PM)

d) Current at Maximum Power Point (IM)

e) The Voltage at Maximum Power Point (VM):
f) Fill Factor (FF):

g) Efficiency (n):

11) Advantages

12)
13)
14)
15)

Disadvantages

Application
Conclusion
Reference AW
‘ Do :
e
fwmeaei /H.0.D.
Tg 7T STAYRT Hlc .
Dept. of Pure & Applied Physics
T ariiery faeafiasy

Guru Ghasidas Vishwavidyalaya
feragR (v.7.)/Bilaspur (C.G.)




A STUDY ON GRAPHENE QUANTUM DOTS
AND ITS APPLICATIONS

Department of Pure and Applied Physics

GURU GHASIDAS VISHWAVIDYALAYA
(A CENTRAL UNIVERSITY)

SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENT
OF THE DEGREE OF BACHELOR OF SCIENCE (Honours) IN
PHYSICS

Submitted by: - Udayan Patel Supervised by: - Dr. M.P. Sharma
Roll no. : - 19208861 Assistant Professor
Enrollment no.: - GGV/19/7 Department of Pure & Applied

29
}h%a%{/\/\ Physics
-

GGV, Bilaspur
faymeaei /H.0.D.
g Ta FFgET Ml ,
Dept. of Pure & Applied Physics
o grfier fReafdaea
Guru Ghasidas Vishwavidyalaya
fRemagR (8.71.)/Bilaspur (C.G.)

\

Page 1

258



DECLARATION

I hereby declare that the work present in project entitle “A STUDY ON
GRAPHENE QUANTUM DOTS AND ITS APPLICATIONS” submitted as
partial fulfillment of B.Sc. Physics (Hons.), this written submission represents my
ideas in my own words. I also declare that I have adhered to all principles of
academic honesty and integrity and have not misrepresented or fabricated or
falsified any idea/data/fact/source in my submission .The work present in the

dissertation is original and will remain intellectual property of the department.

(UDAYAN PATEL)
U{N\}T‘)Fa \!ﬂ/\/\' B.Sc. Physics hons. 6th
\ 1 —

fanmreger /H.O.D. semester

Td JrTga Mt R .
De;pgzt{. of Pure & Applied Physics Roll No:- 19208861

grfler Reafdarea .
Guru Gnasidas Vishwavidyalaya Enrollment no:- GGV/19/7229
feragR (8.1.)/Bilaspur (C.G.)
Page 2

259



FORWARDING CERTIFICATE

This is to certify that UDAYAN PATEL has carried out the project in Department
of Pure and Applied Physics, GURU GHASIDAS VISHWAVIDYALAYA,

BILASPUR (C.G.).

On the topic “A STUDY ON GRAPHENE QUANTUM DOTS AND ITS
APPLICATIONS”. The project is submitted for the partial fulfillment of

requirement of the degree of Bachelor of Science in Physics (Hons.) is forwarded

to examine for evaluation. I wish him every success in life.

et

fasmeae /H.0.D.

TE T@ Segaa Mifad favm
Dept. of Pure & Applied Physics
e ariter fasafarsa
Guru Ghasidas Vishwavidyalaya
fRomgR (8.71.)/Bilaspur (C.G.)

(Dr. M. N. Tripathi)
(Head of Department)
Department of Pure and
Applied Physics
GURU GHASIDAS
VISHWAVIDYALAYA
BILASPUR (C.G.)

Page 3

260



CERTIFICATE

This is to certify that UDAYAN PATEL bearing Enrollment No.-
GGV/19/7229 has developed this project titled “A STUDY ON GRAPHENE
QUANTUM DOTS AND ITS APPLICATIONS” for GURU GHASIDAS
VISHWAVIDYALAYA, BILASPUR (C.G.) as partial fulfillment for the award of

the degree of Bachelor in Science in Physics (Hons.).

i

fasmeae /H.0.D.

g Ta Fugad Ml ,
Dept. of Pure & Applied Physics
Te arfier fafamy
Guru Ghasidas Vishwavidyalaya
fRomgR (8.7.)/Bilaspur (C.G.)

(Dr. M.P. Sharma)
Assistant Professor
Department of Pure and Applied
Physics
GURU GHASIDAS
VISHWAVIDYALAYA
BILASPUR (C.G.)

Page 4

261



CONTENTS

1. Introduction
1.1 Quantum Dots
1.2 Graphene Quantum Dots
1.3 Aim of this mini review
2. Properties of GQDs
2.1 Quantum confinement effect
2.2 Photo-luminescence
3. Synthesis methods of GQDs
3.1 Top down method
3.1.1 Chemical oxidation

3.1.2 Oxidation Reduction

3.1.3 Solvothermal method

3.2 Bottom up method

3.2.1 Soft template method

3.2.2 Hydrothermal
3.2.3 Carbonization

4. Functionalization of GQDs

4.1 Doping of graphene quantum dots via a variety of heteroatoms

4.2 Graphene quantum dot composites to optimize performances

5. Applications of GQDs
5.1 Biological imaging
5.2 Drug delivery
5.3 Photo detectors
5.4 Light emitting diodes
5.5 Solar cells
5.6 Fuel cells
6. Future perspective and conclusion

References

e

favmmeger /H.0.D.

I€ T8 Igwge Hifadt favm
Dept. of Pure & Applied Physics
T ardie Rafasy
Guru Ghasidas Vishwavidyalaya
fRemgr (8.1.)/Bilaspur (C.G.)

8-9

10-13

13-17

17-21

21-22
23

Page 6

262



A PROJECT ON

TIGHT BINDING MODEL FOR GRAPHENE

Submitted in
Partial fulfillment of the requirement of the degree of

BACHELOR OF SCIENCE
2022

SUBMITTED TO: SUBMITTED BY:
PACHINEELA RAMBABU UTTAMA SAHU
PROFESSOR

ROLL NO.19208864
DEPARTMENT — PHYSICS

DEPARTMENT OF PURE AND APPLIED PHYSICS

GURU GHASIDAS UNIVERSITY

, (A CENTRAL UNIVERSITY)
\ul/\/\}lﬂ ot (2021-2022)
—_—

fvreae /H.O.D,

T& Ve SFgE st v
Dept. of Pure & Applied Physics
To aritem feafarsy
Guru Ghasidas Vishwavidyalaya
faeragR (8.71.)/Bilaspur (C.G.)

Page | 1




DECLARATION

| hereby declare that the entire project work entitled “TIGHT BINDING MODEL FOR
GRAPHENE” submitted in the partial fulfillment of Bachelor of Science degree in
Physics, has been carried out by me at Department of Pure And Applied Physics, Guru
Ghasidas Vishwavidyalaya, Bilaspur (C.G.) under the supervision of Dr. Pachineela
Rambabu( Professor). | tried to give my full effort to reach the most limit of my

capability to make the work success.

SUBMITTED BY
UTTAMA SAHU
BSC SIXTH SEM PHYSICS HONOURS

et
| — GURU GHASIDAS VISHWAVIDYALAYA
fremer /H.O.D.
D T S Apphed Prysics
ept. O ure e |
p A ﬁr;g y BILASPUR (CG)
Guru Ghasidas Vishwavidyalaya
e (8.1.)/Bilaspur (C.G.)

Page | 2




CERTIFICATE

This is to certify that the project work “TIGHT BINDING MODEL FOR
GRAPHENE” has been successfully carried out and submitted in the partial
fulfillment of the requirement for the sixth semester of Pure And Applied Physics,

Guru Ghasidas Vishwavidyalaya.

It is certified that all correction/suggestion indicated for the project had been
incorporated in it. The project has been approved as it satisfies the requirement in
respect of procedure and experimental techniques prescribed for this project.

This project is done under the guidance of *“ Dr. Pachineela Rambabu” by “Uttama
Sahu” of BSc. 6™ semester Physics, Guru Ghasidas Vishwavidyalaya.

Date : 04/05/2022

Place : GGV,Bilaspur

AM},\\WJM

WH/H 0.D.
vifad R
Dept of Pure & Applied Physics
T ariie fReafiasy
Guru Ghasidas Vishwavidyalaya

faeragR (v.7.)/Bilaspur (C.G.)

Pachineela Rambabu
(Professor)
Pure And Applied Physics
GGV, Bilaspur(C.G.)

Page | 3




=

o o A W P

9.

1

CONTENT

Introduction of graphene

. Theory of tight binding model

. Review of literature

Tight binding method

Applications of graphene

Tight binding method for grapheme
Structure and graph

Applications of tight binding method
Conclusion

0. References

e

fawrmeger /H.0.D.
g€ W@ g wifadht favm
Dept. of Pure & Applied Physics
T6 grite Rl
Guru Ghasidas Vishwavidyalaya
e (8.71.)/Bilaspur (C.G.)

8-9

10
11-12

13-14

15-18
19

20
21
22-25

Page | 5




GURU GHASIDAS UNIVERSITY
BILASPUR, 495009

A PROJECT on Magnetic Resonance Imaging

SUBMITTED FOR

Partial fulfillment for the requirement in B.Sc.

Degree in Physics
SUBMITTED BY :- SUPERVISED BY :-
VIKAS JOSHI Dr. PRADIP DAS SIR
BACHELOR OF SCIENCE DEPT. OF PURE AND
PHYSICS HONS. APPLIED PHYSICS
6" SEMESTER (19208865) *JIV‘}” a%W' G.G.U BILASPUR (C.G.)
—
fasmmeger /H.O.D.
1€ T3 g it favm
Dept. of Pure & Applied Physics

e fReafrasa
Guru Ghasidas Vishwavidyalaya
femagR (8.71.)/Bilaspur (C.G.)

267



Declaration

In this undersigned project dissertation | solemnly
declare that the report of the project work entitled “A
PROJECT ON MRI (MAGNETIC RESONANCE IMAGING )”
is the actual work carried out during the course of my
study under the supervision of Dr. PRADIP DAS Sir,
Department of Pure and Applied Physics | assert that
the statements made and conclusions drawn are an
outcome of the project dissertation work. | further
declare that to the best of my knowledge and belief
that the report does not contain any part of any work
which has been submitted for the award of any other
degree/diploma/certificate in this University/deemed
University of India. All helps received and citations
used for the preparation of the project dissertation
have been duly acknowledged.

JN},W\FQJM

favmmeger /H.0.D.

Do o Pooe g A pip”,fe' " mcs (SIGNATURE OF CANDIDATE)
T arde Rafasy
Guru Ghasidas Vishwavidyalaya VI KAS JOSHI

fRemgr (8.1.)/Bilaspur (C.G.)

19208865
G.G.U. BILASPUR (C.G.)

268



Forwarding Certificate

This is to certify that VIKAS JOSHI, has carried
out the project dissertation in the
Department of Pure and Applied Physics,
Guru Ghasidas University, Bilaspur, C.G. on
the title “A PROJECT On MAGETIC
RESONANCE IMAGING”. This project is
submitted in the partial fulfillment of the
requirement for the degree of B.Sc. in Physics
is forwarded to examiner for evaluation. |
wish him success in life.

Date:
PROF. M.N.TRIPATHI
Head of Department
Department of Pure And Applied Physics
«j/n}ﬁ\?a‘)f‘” Guru Ghasidas University
w@&%/grgﬁ[)ﬁw Bilaspur (C.G.)
Dept of Pure & Applied Physics
TS oriie™ faeafdasa

Guru Ghasidas Vishwavidyalaya
fReragR (g.1.)/Bilaspur (C.G.)

269



Certificate

This is to certify that the project dissertation
entitled “A PROJECT on MAGNETIC
RESONANCE IMAGING” submitted by VIKAS
JOSHI, Department of Pure And Applied
Physics, Guru Ghasidas University, Bilaspur,
C.G. in partial fulfillment of the requirement
for the degree of B.Sc. in Physics is an original
work carried by him. To my best knowledge,
the matter embodied in the project report
has not been submitted to any other
University/Institute for the award of degree
or Diploma.

SUPERVISOR:
DR. PRADIP DAS
W‘M}n ~Ji DEPT. OF PURE AND APPLIED PHYSICS

fasreasi /H.0.D. GGU, BILASPUR, C.G.
I8 W@ Iy i fanm
Dept. of Pure & Applied Physics
TS oriie faeafdarsa
Guru Ghasidas Vishwavidyalaya
e (8.7.)/Bilaspur (C.G.)

270



Content

1.Introduction

2.
3.

@ 3 o U

History
Construction
3.1 Magnet
3.1.1 Permanent Magnet
3.1.2 Resistive Electromagnet
3.1.3 Superconducting Electromagnet
3.2 Shim
3.3 Gradient
3.4 Radiofrequency System

. Physics behind MRI

4.1 Magnetic Property of Nuclei
4.2 Precession
4.3 Magnetization
4.4 Relaxation
4.4.1 T1 Relaxation
4.4.2 T2 Relaxation

. Working of MRI

. Restrictions for MRI

. Advantages of MRI

. Disadvantages of MRI

JM}YD\FQ%

ﬁ%rrnwef/ H.O.D.
siifadh! favm
Dept of Pure & Applied Physics
Te ariten feafiarsa
Guru Ghasidas Vishwavidyalaya
fReragR (8.71.)/Bilaspur (C.G.)

@ N g o Ul s R R R R WN e

N ST
N &SR G a N R oS o

271



Study on shielding material to protect
from beta and gamma radiation

BY
VIKRAM SINGH THAKUR
ROLL NO. 19208866

PROJECT GUIDE: DR. TARKESHWAR TRIVEDI

Guru Ghasidas Vishwavidyalaya
e (8.1.)/Bilaspur (C.G.)

Department of pure and applied physics
session 2021-22

GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR (C.G.)

272



> URile frvafare™, Remage

Guru Ghasidas Vishwavidyalaya, Bilaspur

A Central University established by the Central University Act 2009 No. 25 of 2009

Certificate

This 1s to be certified that Mr. Vikram
singh thakur,student of bsc VI semester,
Department of pure and applied physics,
Guru ghasidas vishvavidyalaya Bilaspur,
have completed his project entitled"Study
on radiation shielding to protect from
beta and gamma radiation".I wish him all
success 1n his life and carrier.

Dr. Tarkeshwar Trivedi

(Assistant professor)
et

e/ H.0.0. Physics Department ggv

T& 7@ Jguge ifadt fvm
Dept. of Pure & Applied Physics
To arite faafarsy
Guru Ghasidas Vishwavidyalaya

fRemgR (8.71.)/Bilaspur (C.G.) Bilaspur

273



Forwarding Certificate:

This 1s to certify that Mr. Vikram singh thakur,
student of bsc honors VI Sem has successfully
completed his project on 'study on radiation
shielding to protect from beta and gamma
radiation' under the guidance of dr.Tarkeshwar
trivedi.

e
Dr %%Mathl

ariiee feaiasy
Guru Ghasadas V:shwawdya!aya

(HeaU@df dépirtment)

Physics Department, GGV
Bilaspur

274



Content:

chapter 1 : Introduction

1.2 interaction of nuclear radiation
with matter

1.3 effect of ionizing radiation on matter

chapter 2: Depth of penetration of
ionizing radiation

2.2 shielding materials
2.3 beta radiation shielding

2.4 gamma radiation shielding

chapter 3 : How to measure radiation
dose

chapter 4 : Summary
chapter 5: Reference Nim}“\?“}’w

WH/H O.D.
T4 sagaa yifad fm
Dept of Pure & Applied Physics
% arflery Reafiarsa
Guru Ghasidas Vishwavidyalaya
femegR (8.4.)/Bilaspur (C.G.)

275



PROJECT ON

“Electron Microscopy”

Submitted in partial fulfilment of the requirement of the
degree of Bachelor of Science

IN PHYSICS

By
VIVEK SINGH
ROLL NO. 19208867

Under the supervisor of
DR.S. P. PATEL

(Assistant professor)

TE v@ Sgegaa Hifad favm
Dept. of Pure & Applied Physics
arftee feafdarsy
Guru Ghasidas Vishwavidyalaya
fReragR (8.7.)/Bilaspur (C.G.)

Department of pure and applied physics
GURU GHASIDAS UNIVERSITY (2021-22)

276



DECLARATION

| declare that this written submission represents my idea in my own
and where others idea or words have been included.

| have adequately cited and referenced the original sources. | also
words declare that | have adhered to all principles of academic
honesty and integrity and have not misrepresented or fabricated or
falsified any idea/data in my submission.

| also declare that this is my original work and was not submitted
anywhere else.

i

Dr B R VIVEK SINGH

Dept. of Pure & Applied Physics

Hgad FrdEptof e and (Name of Student)
ﬁ?mg'\' 11.)/Bilaspur (C.G.
Applied%qﬁysi%s?u ) Roll no.-19208867

277



CERTIFIED BY GUIDE

This is to certify that VIVEK SINGH bearing enrollment no
GGV/19/7240 has developed this project titled “ELECTRON
MICROSCOPY” for GURU GHASIDAS UNIVERSITY as partial
fulfillment for the B.Sc. 6" semester of Department of Pure and
Applied Physics.

It is certified that all the correction & suggestion
indicated for the project has been incorporated in it.

This project is done under the guidance of Dr. S. P. PATEL (Dept. of
Pure and Applied Physics).

Dr.S. P. PATEL
(Department of Pure and Applied Physics)

,\/‘m}p\FaJﬂ/‘f '

favrmege /H.0.D.
9€ @ siifet fvm
Dept. of Pure & Applied Physics
Te aritew faafarsa
Guru Ghasidas Vishwavidyalaya

fRemagr (8.71.)/Bilaspur (C.G.)

278



Contents

Introduction

History

Preparation of Specimen

How it works — Electron Microscope
Main Types of Electron Microscopy

e Transmission Electron Microscope (TEM)
= Components of TEM
=  Applications of TEM
e Scanning Electron Microscope (SEM)
= Components of SEM
=  Applications of SEM

Comparing the two
Some Other Types of Electron Microscope

e Serial Section Electron Microscope (SSEM)

e Reflection Electron Microscope (REM)

e Scanning Transmission Electron Microscope (STEM)
e Scanning Tunneling Microscope (STM)

Current Applications

e Scientific Research
e Industry
e Natural Resources

® [orensic Science
Future Applications

e Diagonosis of Cancer
e Rapid detection of infectious agents
e Enviromental Scanning Electron Microscopy \,Ly\}m a“h/"
o Reference WWH oD.
wifat favm
Dept of Pure & Applied Physics
% grflery Reafrarsg

Guru Ghasidas Vishwavidyalaya
fReragR (8.71.)/Bilaspur (C.G.)

279



GURU GHASIDAS VISHWAVIDYALAYA

CENTRAL UNIVERSITY, BILASPUR - 495009

A PROJECT REPORT ON

“HYDROELECTRIC POWER”
FOR PARTIAL FULLFILMENT OF THE DEGREE

OF BACHELOR OF SCIENCE (B.SC) IN PHYSICS

BY- YAMINI SINGH RAJPUT
ROLL NO - 19208868
SUPERVISOR- DR. DINESH UTHRA

SESSION- 2021-22

DEPARTMENT OF PURE AND APPLIED PHYSICS

e

favmmeze /H.O.D.
1€ U9 IvgE Wifadt favm
Dept. of Pure & Applied Physics
e fReRasy
Guru Ghasidas Vishwavidyalaya
fa@ragR (v.71.)/Bilaspur (C.G.)

280



HEAD OF DEPARTMENT CERTIFICATE

THIS IS TO CERTIFY THAT THE PROJECT ENTITLE “HYDROELECTRIC POWER” HAS TO

BEEN SUBMITTED TO THE PURE AND APPLIED PHYSICS, GURU GHASIDAS UNIVERSITY, FOR THE
PARTIAL FULLFILMENT OF THE REQUIRMENT FOR THE AWARD OF THE DEGREE OF BACHELOR OF
SCIENCE IN “PURE AND APPLIED PHYSICS” BY STUDENT OF FINAL YEAR B.SC ( PHYSICS)

NAME- YAMINI SINGH RAJPUT
ROLL NO- 19208868

DR. M N TRIPATHI
HOD ( HEAD OF DEPARTMENT)

B

favmmeger /H.0.D.

I€ T8 Igwge Hifadt favm
Dept. of Pure & Applied Physics
T arde Rafasy
Guru Ghasidas Vishwavidyalaya
fRemgr (8.1.)/Bilaspur (C.G.)

281



SELF DECLARATION

| HEARBY DECLARE THAT THE DISCUSSION ENTITLED TO STODY WORKING OF “HYDROELECTRIC
POWER” BEING SUBMITTED BY ME TOWARDS THE PARTIAL FULLFILMENT OF DEGREE OF BACHELOR
OF SCIENCE, IN THE DEPARTMENT OF PURE AND APPLIED PHYSICS IS A PROJECT WORK CARRIED BY US
UNDER THE SUPERVISOR OF DR. DINESH UTHRA AND HAVE NOT BEEN SUBMITTED ANYWHERE ELSE.
WE WILL BE SOLELY RESPONSIBLE IF ANY KIND OF PLAGIARISM IS FOUND.

YAMINI SINGH RAJPUT

(19208868)

e

fameael /H.0.D.

g T S NS
Dept. of Pure & Applied Physics
T oriie fReafasy
Guru Ghasidas Vishwavidyalaya
e (8.71.)/Bilaspur (C.G.)

282



GUIDE CERTIFICATE

THIS IS TO CERTIFY THAT THE PROJECT ENTITLE “HYDROELECTRIC POWER” HAS TO BEEN SUBMITTED
TO THE DEPARTMENT OF PURE AND APPLIED PHYSICS, GURU GHASIDAS UNIVERSITY, FOR THE
PARTIAL FULLFILMENT OF THE REQUIRMENT FOR THE AWARD OF THE DEGREE OF BACHELOR OF
SCIENCE IN “PURE AND APPLIED PHYSICS” BY THE STUDENT OF FINAL YEAR B.SC (PHYSICS)

NAME- YAMINI SINGH RAJPUT
ROLL NO- 19208868
DR. DINESH UTHRA

ASST. PROFESSOR

e

fasmeger /H.O.D.

I€ T8 Sy Nt favm
Dept. of Pure & Applied Physics
T6 ardie Reafasa
Guru Ghasidas Vishwavidyalaya

fRerg (8.7.)/Bilaspur (C.G.)

283



A REPORT ON

“PHOTO ELECTRIC EFFECT”

Department of Pure and Applied Physics

Guru Ghasidas central university koni Bilashpur

Session: 2021-2022

Submitted to: -ALKA MAM “LV\ '\70(4{(/\/\'

Submitted by: - YOGESH BAJAJ 47 T S ST o
Dept. of Pure & Applied Physics
T% e fRafarsa

Guru Ghasidas Vishwavidyalaya
faeragR (v.1.)/Bilaspur (C.G.)

284



DEPARTMENT OF PURE & APPLIED PHYSICS BSC

PHYSICS (HON’S) 6'" SEM

GURU GHASIDAS VISHWAVIDYLAYA ROLL NO. 19208870

Department of Pure & Applied Physics

Guru Ghasidas Vishwavidhyalaya,Bilashpur(C.G)

e

fsmmeger /H.0.D.

I& W@ Sy Mifadh! favm
Dept. of Pure & Applied Physics
TS Triter feafaarsy
Guru Ghasidas Vishwavidyalaya
RemagR (8.7.)/Bilaspur (C.G.)

285



DECLARATION

| hereby declare that the work presented in the project titled
“PHOTOELECTRIC EFFECT” submitted in the partial fulfillment for degree
of Bachelor of Science in Physics has been done in the Department of Pure &
Applied Physics, Guru Ghasidas Vishwavidhyalaya,Bilashpur,495009 under the

supervision of ALKA MAM is carried out by me.

YOGESH BAJAJ

Date: B.Sc Physics 6" semester

B

favrezei /H.O.D.

g TF e i favm
Dept. of Pure & Applied Physics
To aritew Reafarsy
Guru Ghasidas Vishwavidyalaya
fRemgr (8.1.)/Bilaspur (C.G.)

286



Department of Pure & Applied Physics
Guru Ghasidas Vishwavidhyalaya,Bilashpur(C.G)
CERTIFICATE

This is to certify that the project titled “PHOTOELECTRIC EFFECT”
submitted by YOGESH BAJAJ in the partial fulfillment for the degree of
Bachelor of Science in Physics is an authentic work carried out by him under

my supervision and guidance.

To the best of my knowledge ,in the project report has not been submitted to

any other University.

Date Alka mam

Department of Pure & Applieq,gbxwa%m
(el

fammeaer /H.O.D.
9€ Ta smga Mifadht fm
Dept. of Pure & Applied Physics
T ariie fReafasg
Guru Ghasidas Vishwavidyalaya

ACKNOWLEDGEMENT ey (g.1.)/Bilaspur (C.G.)

| wish to express my deep sense of gratitude and indebtedness to my guide Alka
mam for introducing the present topic and for his inspiring guidance,
constructive criticism and valuable suggestion through this project. Without

them passionate participation and input,this project would be incomplete.

287



| would also like to give my sincere gratitude to my friends and classmates for

some useful discussions and help.

Finally, I must express my very profound gratitude to my parents for providing
me with unfailing support and continuous encouragement throughout M.Sc.

course.This accomplishment would not have been possible without them.

THANK YOU

N

fasrmreae /H.O.D.

T& T8 Sguga Mifadt favm
Dept. of Pure & Applied Physics
T ariiey fRafasy
Guru Ghasidas Vishwavidyalaya
faemgz (8.7.)/Bilaspur (C.G.)

288



