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Abstract— Renewable energy is generally defined as energy that is collected from resources which are naturally replenished 
on a human timescale, such as sunlight, wind, rain, tides, waves, and geothermal heat. Renewable energy often provides 
energy in four important areas: electricity generation, air and water heating/cooling, transportation, and rural (off-grid) 
energy services. Based on REN21's 2016 report, renewable energy contributed 19.2% to humans' global energy consumption 
and 23.7% to their generation of electricity in 2014 and 2015, respectively. My presentation deals with production of 
electricity in high power. Renewable energy contributed 19.2% to humans' global energy consumption. My presentation 
states the energy production about 50% in various sectors.  
 
Index Terms— Amorphous Silicon cells, Doping, Graphene Material solar cells, Monocrystalline solar cells, 
Polycrystalline silicon cells, Semi conductors with their action, Silicon quantum dots in increasing the efficiency, Ununtrium 
with nuclear solar cells.  
 
I. INTRODUCTION  
 
This document provides the solar energy production 
in high level and high efficiency. Solar energy is 
radiant light and heat from the Sun that is harnessed 
using a range of ever-evolving technologies such as 
solar heating, photovoltaic’s, solar thermal energy, 
solar architecture and artificial photosynthesis. 
It is an important source of renewable energy and its 
technologies are broadly characterized as either 
passive solar or active solar depending on how they 
capture and distribute solar energy or convert it into 
solar power. Active solar techniques include the use 
of photovoltaic systems, concentrated solar power 
and solar water heating to harness the energy. Passive 
solar techniques include orienting a building to the 
Sun, selecting materials with favorable thermal mass 
or light-dispersing properties, and designing spaces 
that naturally circulate air. The large magnitude of 
solar energy available makes it a highly appealing 
source of electricity. The United Nations 
Development Program in its 2000 World Energy 
Assessment found that the annual potential of solar 
energy was 1,575–49,837 exajoules (EJ). This is 
several times larger than the total world energy 
consumption, which was 559.8 EJ in 2012. In 2011, 
the International Energy Agency said that "the 
development of affordable, inexhaustible and clean 
solar energy technologies will have huge longer-term 
benefits. It will increase countries’ energy security 
through reliance on an indigenous, inexhaustible and 
mostly import-independent resource, enhance 
sustainability, reduce pollution, lower the costs of 
mitigating global warming, and keep fossil fuel prices 
lower than otherwise. These advantages are global. 
Hence the additional costs of the incentives for early 
deployment should be considered learning 
investments; they must be wisely spent and need to 
be widely shared".  
 
II. HELPFUL HINTS  
A. Figures and table 

The Semi conducting material used now a days for 
Solar cell are 

• Crystalline Silicon 
• Cadmium Telluride 
• Copper Indium 
• Gallium Arsenide 
• Indium Phosphide 
• Zinc Sulphate 

In sun Thermonuclear fusion occurs which turns into 
a solar energy by photovoltaic cells. 
 
Doping 
In semiconductor production, doping intentionally 
introduces impurities into an extremely pure (also 
referred to as intrinsic) semiconductor for the purpose 
of modulating its electrical properties. The impurities 
are dependent upon the type of semiconductor.  
A trivalent element with silicon gives the p – type 
semi conductor.  
A pentavalent element with silicon gives the n – type 
semi conductor. 
 
Solar Cells Classification  

• Monocrystalline silicon cells  
• Polycrystalline silicon cells  
• Amorphous silicon cells 

 
Monocrystalline silicon cells  
Monocrystalline silicon is the base material for 
silicon chips used in virtually all electronic 
equipment today. Mono-Si also serves as 
photovoltaic, light-absorbing material in the 
manufacture of solar cells. It consists of silicon in 
which the crystal lattice of the entire solid is 
continuous, unbroken to its edges, and free of any 
grain boundaries. Mono-Si can be prepared intrinsic, 
consisting only of exceedingly pure silicon, or doped, 
containing very small quantities of other elements 
added to change its semiconducting properties.  
 
Polycrystalline silicon cells  
Polycrystalline silicon, also called polysilicon or 
poly-Si, is a high purity, polycrystalline form of 
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silicon, used as a raw material by the solar 
photovoltaic and electronics industry. Polysilicon is 
produced from metallurgical grade silicon by a 
chemical purification process, called Siemens 
process. This process involves distillation of volatile 
silicon compounds, and their decomposition into 
silicon at high temperatures. Polysilicon consists of 
small crystals, also known as crystallites, giving the 
material its typical metal flake effect. While 
polysilicon and multisilicon are often used as 
synonyms, multicrystalline usually refers to crystalls 
larger than 1 mm. Multicrystalline solar cells are the 
most common type of solar cells in the fast-growing 
PV market and consume most of the worldwide 
produced polysilicon. 
 

 
 
B. Reference  
1. Silicon Quantum dots A quantum dot solar cell is a 
solar cell design that uses quantum dots as the 
absorbing photovoltaic material. It attempts to replace 
bulk materials such as silicon, copper indium gallium 
selenide. Quantum dots have band gaps that are 
tunable across a wide range of energy levels by 
changing the dots' size. In bulk materials the band 
gap is fixed by the choice of material. This property 
makes quantum dots attractive for multi-junction 
solar cells, where a variety of materials are used to 
improve efficiency by harvesting multiple portions of 
the solar spectrum. 
 

 
 
In a conventional solar cell, light is absorbed by a 
semiconductor, producing an electron-hole (e-h) pair; 
the pair may be bound and is referred to as an 
exciton. This pair is separated by an internal electric 
field and the resulting flow of electrons and holes 
creates electric current. The internal electric field is 
created by doping one part of semiconductor interface 

with atoms that act as electron donors (p-type doping) 
and another with electron acceptors (n-type doping) 
that results in a p-n junction. Generation of an e-h 
pair requires that the photons have energy exceeding 
the band gap of the material . Effectively, photons 
with energies lower than the band gap do not get 
absorbed, while those that are higher can quickly 
(within about 10−13 s) thermalize to the band edges, 
reducing output. The former limitation reduces 
current, while the thermalization reduces the voltage. 
As a result, semiconductor cells suffer a trade-off 
between voltage and current (which can be in part 
alleviated by using multiple junction 
implementations). The detailed balance calculation 
shows that this efficiency cannot exceed 31% if one 
uses a single material for a solar cell. Numerical 
analysis shows that the 31% efficiency is achieved 
with a band gap of 1.3-1.4 eV, corresponding to light 
in the near infrared spectrum. This band gap is close 
to that of silicon (1.1 eV), one of the many reasons 
that it dominates the market. However, silicon's 
efficiency is limited to about 29%. It is possible to 
improve on a single-junction cell by vertically 
stacking cells with different band gaps – termed a 
"tandem" or "multi-junction" approach. The same 
analysis shows that a two layer cell should have one 
layer tuned to 1.64 eV and the other to 0.94 eV, 
providing a theoretical performance of 44%. A three-
layer cell should be tuned to 1.83, 1.16 and 0.71 eV, 
with an efficiency of 48%. An "infinity-layer" cell 
would have a theoretical efficiency of 86%, with 
other thermodynamic loss mechanisms accounting for 
the rest. Traditional (crystalline) silicon preparation 
methods do not lend themselves to this approach due 
to lack of band gap tunability. Thin-films of 
amorphous silicon, which due to a relaxed 
requirement in crystal momentum preservation can 
achieve direct band gaps and intermixing of carbon, 
can tune the band gap, but other issues have 
prevented these from matching the performance of 
traditional cells. Most tandem-cell structures are 
based on higher performance semiconductors, notably 
indium gallium arsenide (InGaAs). Three-layer 
InGaAs/GaAs/InGaP cells (band gaps 0.94/1.42/1.89 
eV) hold the efficiency record of 42.3% for 
experimental examples.  
 
Quantum dots  
Quantum dots are semiconducting particles that have 
been reduced below the size of the Exciton Bohr 
radius and due to quantum mechanics considerations, 
the electron energies that can exist within them 
become finite, much alike energies in an atom. 
Quantum dots have been referred to as "artificial 
atoms". These energy levels are tuneable by changing 
their size, which in turn defines the band gap. The 
dots can be grown over a range of sizes, allowing 
them to express a variety of bandgaps without 
changing the underlying material or construction 
techniques. In typical wet chemistry preparations, the 
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tuning is accomplished by varying the synthesis 
duration or temperature. The ability to tune the 
bandgap makes quantum dots desirable for solar cells. 
Single junction implementations using lead sulfide 
(PbS) CQDs have bandgaps that can be tuned into the 
far infrared, frequencies that are typically difficult to 
achieve with traditional. Half of the solar energy 
reaching the Earth is in the infrared, most in the near 
infrared region. A quantum dot solar cell makes 
infrared energy as accessible as any other. Moreover, 
CQDs offer easy synthesis and preparation. While 
suspended in a colloidal liquid form they can be 
easily handled throughout production, with a fume 
hood as the most complex equipment needed. CQDs 
are typically synthesized in small batches, but can be 
mass-produced. The dots can be distributed on a 
substrate by spin coating, either by hand or in an 
automated process. Large-scale production could use 
spray-on or roll-printing systems, dramatically 
reducing module construction costs.  
 
Production  
Early examples used costly molecular beam epitaxy 
processes, but less expensive fabrication methods 
were later developed. These use wet chemistry 
(colloidal quantum dots – CQDs) and subsequent 
solution processing. Concentrated nanoparticle 
solutions are stabilized by long hydrocarbon ligands 
that keep the nanocrystals suspended in solution. 
To create a solid, these solutions are cast down and 
the long stabilizing ligands are replaced with short-
chain crosslinkers. Chemically engineering the 
nanocrystal surface can better passivate the 
nanocrystals and reduce detrimental trap states that 
would curtail device performance by means of carrier 
recombination.  
 
2. Ununtrium 
Ununtrium (symbol Uut) is a chemical element with 
atomic number 113. It is a synthetic element (an 
element that can be created in a laboratory but is not 
found in nature) and is extremely radioactive; its most 
stable known isotope, ununtrium-286, has a half-life 
of 20 seconds. It is also known as eka-thallium or 
simply element 113. Ununtrium was first reported to 
have been created in 2003 by the Joint Institute for 
Nuclear Research in Dubna, Russia, and in 2004 by a 
team of Japanese scientists at RIKEN. In December 
2015, the International Union of Pure and Applied 
Chemistry (IUPAC) and the International Union of 
Pure and Applied Physics (IUPAP) recognized the 
element and assigned the priority of the discovery to 
RIKEN. In June 2016, the IUPAC published a 
declaration proposing the name nihonium, symbol 
Nh. The name is set to be formally accepted in (or 
after) November 2016. In the periodic table, it is a p-
block transactinide element. It is a member of the 7th 
period and is placed in the boron group, although it 
has not been confirmed to behave as the heavier 
homologue to thallium in the boron group. Ununtrium 

is calculated to have some similar properties to its 
lighter homologues, boron, aluminium, gallium, 
indium, and thallium, although it should also show 
several major differences from them. Unlike all the 
other p-block elements, it is predicted to show some 
transition metalcharacter. My idea is to use this 
ununtrium element in usage of Solar cells by 
eliminating there high radiation properties. The 
electro chemical reduction process is used in this with 
the coating option in solar cells.  
 
3. Graphene 
Solar panel electricity systems, also known as solar 
photovoltaics (PV), capture the sun’s energy 
(photons) and convert it into electricity. PV cells are 
made from layers of semiconducting material, and 
produce an electric field across the layers when 
exposed to sunlight. When light reaches the cell, 
some of it is absorbed into the semiconducting 
material and causes electrons to break loose and flow. 
This flow of electrons is an electric current, that can 
be drawn out and used for powering outside devices. 
This current, along with the cell’s voltage (a result of 
built-in electric fields), define the power that the solar 
cell is capable of producing. It is worth mentioning 
that a PV cell can produce electricity without direct 
sunlight, but more sunshine equals more electricity.  
 

 
 
Graphene is made of a single layer of carbon atoms 
that are bonded together in a repeating pattern of 
hexagons. It is a 2 dimensional material with amazing 
characteristics, which grant it the title “wonder 
material”. It is extremely strong and almost entirely 
transparent and also astonishingly conductive and 
flexible. Graphene is made of carbon, which is 
abundant, and can be a relatively inexpensive 
material. Graphene has a seemingly endless potential 
for improving existing products as well as inspiring 
new ones. Solar cells require materials that are 
conductive and allow light to get through, thus 
benefiting from graphene super conductivity and 
transparency. Graphene is indeed a great conductor, 
but it is not very good at collecting the electrical 
current produced inside the solar cell. Hence, 
researchers are looking for appropriate ways to 
modify graphene for this purpose. Graphene Oxide 
(GO), for example, is less conductive but more 
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transparent and a better charge collector which can be 
useful for solar panels. The conductive Indium Tin 
Oxide (ITO) is used with a non-conductive glass 
layer as the transparent electrodes in most organic 
solar panels to achieve these goals, but ITO is rare, 
brittle and makes solar panels expensive. Many 
researches focus on graphene as a replacement for 
ITO in transparent electrodes of OPVs. Others search 
for ways of utilizing graphene in improving overall 
performance of photovoltaic devices, mainly OPVs, 
as well as in electrodes, active layers, interfacial 
layers and electron acceptors. 
 
CONCLUSION 
 
As the result all above processes can make the 
disadvantages of solar energy into advantages. Here 
the solar panel can produce upto 65% efficiency. This 
is very useful in generating power in industries and 
also for household works. Graphene solar cells poses 
an interesting alternative for cheaper, durable solar 
power cells. Conventional materials like silicon and 
gallium arsenide that turn light into electricity 
generate a single electron for each photon absorbed. 
Since a photon contains more energy than one 
electron, a large amount of energy contained in the 
incoming light is lost as heat. Research reveals that 
when graphene absorbs a photon it generates multiple 
electrons capable of driving a current. This means 
that graphene devices could be more efficient in 
converting light to electricity than the ones 
commonly used today ensuring that graphene can be 
used in advanced products such as night vision 
glasses, cameras and, eventually solar cells. With 
graphene being so durable and so thin, we could even 
see at time whereby solar power technology is used in 

smartphones giving extended use of the device 
without running out of power. 
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