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Abstract

Due to its ideal optoelectronic qualities for photovoltaic response, quantum dot solar cells are termed as solar
cells of the third generation. Opportunities for dimensions and adaptability formation make QDs suitable suction
devices to match the broad spectrum of the sun effectively. The potential for generations of multiple electron-
hole pairs by a single photon number, i.e., generation of multiple charge carriers, demonstrates the ability to get
beyond the theoretical limitations of a single conversion capability. Quantum solar dots show a dynamic
efficiency of up till Twelve percent energy, remarkably similar to their solar dye-sensitive counterparts.
Although, the efficiency of the Quantum Dot Solar Cells lags behind the standard solar single-junction
photovoltaic. We’ll talk about the first emergence of quantum solar dots in minimalist terms in this review. The
study will also look at how critical building blocks are being developed and features like the several
interoperability areas in the Quantum Dot Solar Cell, movement of charge transporter, and re-integration into all
different visual connections, which affect the efficiency of power conversion. Additionally, carrier
multiplication's fundamental notions and numerous exciton production are discussed in terms of their influence
on the efficient quantum dot solar cells conversion.
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l. INTRODUCTION

Consistent attempts from researchers and scientists to produce efficient and cost-effective green energy
alternatives are required to meet ever-increasing world energy requirements and dwindling fossil resources, as
well as global warming, which is reason for earth temperature rise. Earth receives 3 YJ/Year of energy from the
Sun on a continual basis, with just 1/10,000th of this energy being adequate to fulfill earth energy requirements.
The notion of fourth generation solar cells was recently brought to the photovoltaic world, taking into account
the numerous technologies involved. There are four generations of solar cells. Solar cells of the first generation
were produced from monocrystalline and polycrystalline silicon wafers. Structures of these photovoltaic cells
are given in Fig. 1.

Fig: 1(a) Fig: 1(b)
Monocrystalline Si Solar cell Polycrystalline Si Solar cell
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Absorber with thin films are used to construct second generation solar panels , which aim to decrease the initial
costs of first-generation photovoltaic cells. This includes photovoltaic technologies such as Cadmium telluride
photovoltaic cell, amorphous Si-based cell cells, heterojunction and intrinsic thin layer (HIT). Fig. 2 shows
some second generation solar cells.
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Fig. 2(a) Fig. 2(b)
Heterojunction Intrinsic Thin layer solar cell GaAs solar cell

Third generation photovoltaic cells intended to decrease both costs and achieve high efficiency. Third-
generation photovoltaic cells use highly advanced concepts such as the integration of different bandgaps, which
means solar cells are based on multi junctions and multi bands. Examples of third generation photovoltaic cells
are Perovskite solar cells and Multijunction solar cells. Their structure is given in Fig. 3.
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Fig. 3(a) Fig. 3(b)
Perovskite solar cell Multijunction solar cell

Table 1 summarizes the finest solar cells from various generations. The table also contains their various
parameters like voltage with open circuit, current density in short circuit, fill factor and efficiency.

Photovoltaic cells can also be classified on their working principle, i.e., which includes the generation of carriers
and the separation of electrons and holes. P-N junction photovoltaic cells are one form of photovoltaic cell,
which use the absorber layer to generate a carrier, and the other one can be classified as solar cells with
excitonics. Excitonic absorbers are used in this type of solar cell.

The development of an exciton (electron-hole pair) rather than a free electron-hole pair occurs in excitonic solar
cells when sunlight is absorbed. These excitonic solar cells have the same process for generating current.
However, their geometric structures are vastly different. In place of a free hole electron pair, as seen in standard
Silicon or another P-N-based semiconductor cells, excitonic absorbers create excitons once solar energy is
absorbed. In addition to the excitonic absorber, electrons and holes transporters are also the essential
components of an excitonic solar cell. Errors, connections, alignment of power levels and charge carriers
lifespan in material which transport holes and electrons may affect device functionality. As a result, proper
material selection and preparation are essential for increased photovoltaic performance. Quantum Dot Sensitized
Solar Cells were developed as a consequence of efforts to replace molecular absorber dyes in dye sensitized
photovoltaic cells with semiconductor nano absorbers. These solar cells are exactly the same in geometric
construction and the difference is that semiconductor Quantum Dot is used as an excitonic absorber in Quantum
Dot Solar Cell, unlike cell dye as the excitonic absorber used in Dye Sensitized Solar Cells. Titanium dioxide is
widely investigated and other broad bandgap semiconductors, such as SnO, (Tin Oxide) and ZnO (Zinc Oxide)
are used to transport electrons and examined as electron carrier transport material in both Dye Sensitized Solar
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Cells and Quantum Dot photovolatic Cells. The excitonic absorber absorbs the event from the sun's rays,
resulting in the production of excitons in the absorber. The exciton produced by the image is separated from the
electron transport material. From the excitonic absorber, the electron is sent to the electron transport material,
while the hole is transmitted to the hole transport material, which will be compared later.

Table I Solar cells of several generations and their characteristics
Generation of | Solar cell architecture Photovoltaic Performance
solar cells
I
Open Circuit Short Circuit Fill Factor Efficiency (%)
Voltage Current Density
I I

1st Monocrystalline Si 0.738 42.65 84.9 26.7+0.5
Polycrystalline Si 0.6726 40.76 79.7 219+04

2nd Amorphous Si 0.896 16.36 69.8 10.2+0.3
Microcrystalline Si 0.55 28.72 75.0 11.9+0.3
CIGS 0.718 40.7 74.3 21.7+x05
CdTe 0.88 30.25 794 21.0+04
CZTS 0.71 21.77 65.1 10.0+0.2
GaAs 1.12 29.68 86.5 28.8+0.9
HIT 0.75 39.5 83.2 24.7

3rd Multi Junction 4.77 9.56 85.2 388+1.2
Dye sensitized 0.74 22.47 71.2 11.9+04
Perovskite 1.104 24.67 72.3 19.7+0.6
Organic 0.78 19.30 74.2 11.2+0.3
Quantum Dot sensitized 0.742 25.18 62.4 11.66 +0.17

Quantum dots are also integrated into the configuration of various geometrical solar photovolatic cells in
addition to the sun-tested quantum dots. These structures include the Schottky quantum dot solar cells. The
voltage in the open circuit of a cell is defined by Schottky's quantum dot photovoltaic cell in combination with
acceptable power levels. The bending of bands at the metal and p-type semiconductor are used in Schottky
quantum dot photovoltaic cells. A semiconductor layer of QDs is placed in the middle an electron acceptor
material like Titanium dioxide and metal contact in a depletion heterojunction solar cell. Due to an appropriate
band offset between Titanium dioxide and QDs, photogenerated electrons are effectively captured by Titanium
dioxide, and holes are retrieved at a high work function metal like Gold contacts. Incoming photons are
collected by quantum dots, excitons are received by an electron conductor such as Titanium dioxide, and holes
are received by a material made from organic polymer in this form of solar cell. In the thin-walled solar
absorber cells (ETA), a Quantum Dot inner layer with a high coefficient of dissipation is inserted in the middle
of two electron-reflecting elements of the upper band gap electron and the hole material.

Quantum Dots as excitonic collectors make Quantum dots-sensitized solar cells particularly fascinating, not just
in terms of next-generation solar cells for harvesting of sun power, but also in terms of understanding
fundamental principles like multi exciton creation at the expense of absorption of single photons. Quantum dots
are extremely tiny geometrically. Quantum Dots are confined in 3D due to their size as compared to exciton
radius and even after absorbing one photon, indicate the generation of multiple functional excitons. When
compared to traditional solid solar cells, this can help Quantum Dot Sensitized Solar Cells perform better.

After addressing the chance of multi exciton production in these type devices, detailed balance studies recently
showed that Quantum dots-sensitized solar cells can exceed the detailed balance restriction of traditional
photovoltaic cells with one junction. Photovoltaic response. With heated carriers, the thermodynamic limit can
be as high as 66%. To achieve such great photoelectric efficiencies, heated carriers in Quantum dots-sensitized
solar cells can be used for multiple electron production, although the offset for multiple electron production may
restrict the maximum thermodynamic efficiency. The Quantum Dot Photovoltaic Cell has a number of reviews.
This review of Quantum Dot Photovoltaic Cells will be in line with the reports available for processing these
features in depth. We shall go through the early advances as well as the understanding of the microscopic
operating processes in this review. The review will also include building blocks for each Quantum Dot
sensitized Photovoltaic Cell and its development over time to more effective Quantum Dot Sensitized
Photovoltaic Cells. We'll also pay attention to exciton generation research related to colloidal Quantum Dots and
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their Photoelectric Conversion Efficiency.

1. EFFICIENCY ENHANCING METHODS

Several types and Quantum Dots based on various materials have been created and used in Quantum Dot
Photovoltaic Cells over the years. From the photo-electrode side to the opposing side of the electrode, we
summarized some of the Quantum Dots sensors and the arrangement of the rental solar cells. .super nanoporous
electrode sensitivity refers to Quantum Dot adherence to a broad bandgap semiconductor. This can be done in a
variety of ways, which are further divided into two categories as explained below.

(a) Sedentary sensitization:

Quantum Dots are amplified directly within the super nanoporous bandgap semiconductor electrode in this
technique. This awareness can be achieved through a variety of means. The following are the most widely
utilized methods:

(i) Adsorption and Reaction in Consecutive lonic Layer:

This method allows you to quickly and easily insert Quantum Dots on the eyes-porous electrode.This method
involves layer-by-layer adsorption of ionic species, which leads to the creation of Quantum Dots.The cationic
and anionic precursors are dissolved separately in the suitable solvents in this procedure. lonic forms are
marketed over the super nanoporous electrode, which is submerged in a single precursor solution.

(ii) Chemical Bath Dumping:

To produce the chemical bath of ionic species, both the cationic and anionic precursors are dissolved separately
in a suitable solvent and combined together.Chemical washing causes the ionic precursor to react somewhat, and
it is then enforced to the terminal surface.

(b) Post-Reconciliation sensitization:

Early Quantum Dots are constructed independently to get the appropriate optoelectronic characteristics, and
then deposited over a large super nanoporous semiconductor gap utilizing a number of ways in these sorts of
procedure. The size and structure of Quantum Dots are typically not impacted during the placement procedure
when using these techniques. Pre-assembled Quantum Dots' optoelectronic structures are therefore retained..

(i) Straight adsorption

For direct adsorption, the super nanoporous electrodes are simply submerged in the dissolved Quantum Dots
solution.Due to their tiny size, quantum dots may readily pass the super nanoporous electrode pores and are put
within the super nanoporous electrode.To thoroughly insert the super nanoporous electrode, the immersion
period for Quantum Dot dispersion, dispersed Quantum Dot size, type Quantum Dots ligand, and Quantum Dot
concentration in the solution are all adjusted.

(ii) Linker facilitate Straight adsorption:

Direct link-assisted advertising is identical to direct advertising with the exception that the super nanoporous
electrode is first treated with special linking molecules to aid in Quantum Dot absorption across the super
nanoporous electrodeOne active group is normally bonded to the Quantum Dots surface and the second active
group is attached to the semiconductor handling region in connecting atoms.

(iii) Electrophoretic Dumping:

A heavy electric field (around 1500 V/cm) is used to create quantum dots.Quantum Dots are charged to the
super nanoporous electrode and placed into the pores of the super nanoporous electrodes under the impact of an
electric field.Quantum Dots are first inserted into the ultra nanoporous electrode pores, but the additional holes
are plugged subsequently, and the Quantum Dots are only packed at the top.The implanted Quantum Dots'
spintronic properties are preserved in cataphoretic implants, however uniform distribution and high localisation
remain a challenge.

(iv) Pipetting:

Direct adsorption is quite similar to this method. The disintegration of Quantum Dots with an appropriate ligand
is piped over the super nanoporous electrode, and the piped terminals are afterwards cleaned with a cleanser in
this procedure. As a result, the super nanoporous electrode region is not adequately covered.
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Table Il Quantum Dot absorber performance with efficiencies

Quantum Dots | Cell Configuration Open Circuit Short Circuit Fill Factor Efficiency
absorber Voltage Current Density (%)
Cds FTO/TiO,/ZnS/CdS/S*-S,*/FGO-Cu,SIFTO 0.496 7.2 0.46 1.63
CdS-Mn FTO/CAS-Mn/Ti0,/ZnS/S*-S,%/FGO-Cu,S/FTO 0.583 8.9 0.49 2.52
Cdse TiO,/CdSe-MPA/ZnS/S*-S,2/Cu,S/Brass 0.561 16.96 0.566 5.42
CdSs/CdSe TiO,/CdS/CdSe/ZnS/S*-S,*/PYFTO 0.489 18.23 0.54 481
CdTe/CdSe TiO,/CdTe/CdSe/ZnS/S*-S,2/Cu,S/Brass 0.606 19.59 0.569 6.76
CdSeTe TiO,/CsSeTe/TiCl,/ZnS/S*-S,2/Cus.S/Brass 0.700 20.69 0.622 9.01
ZnTe/CdSe TiO,/CdSe/ZnTe/Cu,,S/ZnS/S*-S,*/Brass 0.646 19.35 0.551 6.89
Zn-Cu-In-Se Ti0,/ZnS/Zn-Cu-In-Se/S*-S,*/MC/Ti 0.742 25.18 0.624 11.66

Electron Carrier material:

Electron transporters play an essential role in the performance of Quantum Dot Photovoltaic Cells.Image-
generated electrons are received by ETM from a Quantum Dots emitter and transported to a TCO contact. An
appropriate offset belt in the middle of the electron carrier material and the Quantum Dots absorber is necessary
to successfully absorb electrons from the Quantum Dots scanner. Several of the most well-known electron
transmitters used by Quantum Dot Photovoltaic Cells are mentioned here:

(a) Titanium oxide (TiO,):

Electron transporters for excitonic solar cells including dye-sensitized photovoltaic cells and quantum dots
photovoltaic cells, among others. TiO2's appealing features, such as its low cost, bulkiness, and lack of toxicity,
make it a good electron transport agent. Nano-particles of different sizes of TiO2 are used in a horizontal
manner, which are tiny particles (~30 nm) of transparent layers and large particles (~250 nm) of layers with
large distribution centers rather than transparent, to provide enough porosity of Quantum Dot advertising and
dissipating material to illuminate the active light in the Quantum Dot Solar Cell.

(b) Zinc oxide (ZnO):

Zinc oxide is one of the most extensively used photoanode material alternatives for TiO2. Zinc oxide is a
semiconductor band that spans the Il through VI group families. It have a black mineral ZNS type crystal
structure.Many electrical applications, including as imaging and LED performance improvement, employ Zinc
Oxide.

(c) Tin oxide (SnO,):

Quantum Dot Solar Cells also employ tin oxide as a photoelectrode material. This is related to the binary oxides
Zinc oxide and Titanium oxide, and it has two benefits over Titanium Oxide:

(i) more ability to move

(ii) high negative conductivity in comparison to Titanium Oxide.

(d) Zinc stannate (ZNn,SN0y):

Zinc stannate is a tetra oxide substance that has been used in Quantum Dot Solar Cells as a photoanode.. A
cross-sectional structure with a larger band gap compared to 3.6 eV.The photovoltaic performance of Quantum
Dot Solar Cells using zinc stannate has been found to be promising, although it still falls short of the typical
Titanium Oxide photoanode.

(e) Zinc titanate:

Zinc titanate is an oxide that has three distinct spectroscopic phases.Zinc titanate's six-fold octahedral bond is
remarkably close to the Ti arrangement in anatase TiO2.According to some findings, zinc titanate outperforms
Titanium Oxide as a photoanode.

(f) Strontium titanate (SrTiO3):
Similar to zinc titanate, strontium titanate is a tetraoxide molecule.lt has a bandgap that is nearly comparable to
titanium oxide, but it has a larger flat band strength, resulting in more open-circuit electricity.

Hole carrier material:
The hole from the oxidized Quantum Dots is received by the transport material.lf the Quantum Dot's output rate
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is slow or the port driver has broken down the hole, the reconnection to the Quantum Dot Photovoltaic Cell will
rise, lowering the photovoltaic effect. Redox electrolytes, quasi-solid terminals, and solid hole conductors like
spiro-MeOTAD can all be employed as hole carriers.. The Quantum Dot Solar Cell tests a variety of perforated
transit containers, and a few of these are mentioned below under the liquid, solid, and durable condenser part.

(a) Liquid Hole conductor:
In Dye Sensitized Solar Cells, liquid hole conductor was historically utilized in the form of redox electrolyte,
followed by Quantum Dot Solar Cells. The following electrolytes were used in the Quantum Dot Solar Cell:
(i) lodide electrolyte
(ii) Polysulfide electrolyte
(iii) Ferrocene electrolyte
(iv) Cobalt-based electrolyte

(b) Solid hole carrier material:

Solid hole transporters are also being investigated for Quantum Dot Solar Cells to prevent liquid redox
electrolyte leaks.With a solid drilled transport material, getting the hole conductor into the alerting super
nanoporous electrode is difficult.

(c) Gel electrolyte:

To turn liquid polysulfide electrolytes into gels, a particular gelatin agent is employed.In comparison to the new
liquid polysulfide electrolyte, these gel-type electrolytes improve Quantum Dot Solar Cell stability while
delivering a bit less output.

1. DIFFERENT EXCITON GENERATION IN QUANTUM DOT SOLAR CELL

Excessive production of exciton in solar cells is made up of quantum dot.The generation of more than one
electron and a pair of perforations by the absorption rate of a single photon is called the production of multi
exciton. Multi exciton production predicted and demonstrated by Quantum dot tests using spectroscopic
techniques. Harm-carrying companies are produced after absorbing photons with very high energy and these
thermal carriers can create more than one electron and perforator pairs at the cost of absorbing one photon and
thus , can display more than one 100% quantum efficiency.

The effect of heat charge carriers on Quantum Dots is define down.

Hot charge carrier in Quantum Dots:

When photons are consumed beyond the conductor's energy gap, electron pairs and holes (heat carriers) with
high temperatures (E =hv-EQg) are produced, which are out of balance. In their active masses, excess energy is
distributed among the electron and hole. The upper bouts featured two cutaways, for easier access to the higher
frets. These thermal companies with high temperatures will return to balance through network distribution,
phonon emissions, radiation combinations, and non-reheating. Changes in the dynamics of happy network
companies are critical to the Quantum Dot Solar Cell application and are extensively investigated to call their
agreement for distinct application.If the photon energy is greater than the bandgaps, more power is generated in
the same way that the electron and hole are K.E dependent on their active mass. Boltzmann's distribution of
charge carriers value is formed when vehicle carriers such as electrons and holes interact separately. The
thermal conductivity process, which occurs on a time scale of 100 fs, is the first break.

The optical longitudinal (LO) pneumonia pens are used in this technique. Network carrier cooling by carrier-
phonon interaction is the name for this method.

Heat carriers can be employed in two ways: they can be collected before resting, and then used for another
creation of electron and hole pairs utilising impact ionisation in the second scenario. The second procedure is
known as (MEG).

Multiple exciton generation in quantum dot-based solar cells:

Quantum arrangements like quantum springs & super-lattices, every slow cooling of the hotline charge carriers
occurs with a bottle of hot pins, however the density of the manufactured charge carriers required is an order of
1018 / cm3. Such network congestion is not possible in the sun's rays, yet it can be produced by the radiance of
powerful laser beams.

In the case of quantum dots, however, the slow-moving cooling of the charge carriers is possible with low light
using a phonon bottle-neck, which aids in the heating process. This can easily be achieved with Quantum Dot
solar panels.
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Multiple exciton generation in colloidal quantum dot:

Quantum Dot Solar Cells use mix Quantum Dots, therefore, this is necessary to review multi-exciton studies for
mix Quantum Dots. THz spectroscopy is used while in some current time measurements to investigate the
production of large amounts of exciton is inspected.

Spectroscopy research involves the inspected of multi-excitons flux, in which multi-excitons are separated by a
single exciton based on the time scale of various variables. In cases like this, 2 kind of variables are recognized:
(i) rapid variability is caused by Auger reconnect, whatever exceeds the exciton bottle & therefore, specify bi-
exciton or MEG.

(ii) slow variability calculated. in one phonon and hole trapping kinetics for capping agents. This spectroscopy
studies usually include its production of exciton operating a pulsed laser.

The dynamics of the charge carriers are measured by the various forces of pulsed laser to produce excitons in
mix Quantum Dots. The most productive bi-exciton creation is seen in earlier times with the Auger rapid
rearrangement on a ps measure although the exciton rearrangement time slower, around near the 2nd smaller
scale. With pump power above 3Eg, bi-exciton motion is detected. This bi-exciton parts can exist subdivided
toward a single-exciton exist and applied into descriptive decay. Here, even one charge carriers with the same
size as Eg was enough to drive a power-saving approach to MEG. In addition, Schalleretal too wind up that
multi-exciton production not at all fast-paced by cause of building time of the people involved, as well as your
competition and intraband relaxations identical to that of amount content.

Another way to look at multi-exciton generation in-inclusion is to test the current dynamic current.. Here, the
effectiveness of MEG is determined by computer-assisted quantum dot films.

The power of electron dynamics is investigated in Quantum Dot composite films at device level. Quantum Dots
installed in fast electro-optical switches & powered by multicarrier image processing capabilities with 40 ps
fixes to solve Auger decay in many corporate regions.

This is considered to be the non-monic quadratic dependency about heart rate over average number of excitons
per Quantum Dot. In addition, Gandmanetal also described every visualization of a multi-exciton creation style,
based-upon eventful fulfillment about a few quantum electronic state intrapulse reciprocated by two photon
transformations.

Multi-Exciton Production- a theoretical view:

Typically, In these texts,The two models for MEG acquisition are investigated.The photoionization limit is
studied in two approaches: one is based on straightforward impact ionisation, 37, & the other is based-upon on
quantum mechanical behaviour towards of coefficient photoionization. Kanye hlangene 3G ionisation Thermal
carriers are formed following photon absorption by force beyond the Quantum Dot band gap, depending on
whether the model is unchanged or the classic effect is ionised. Carriers continue to receive more electricity
based on their operational volume. To create more, one charge carrier must have more power than the band gap.
Pairs of electrons and holes The MEG limit is roughly 3Eg when the electrons and active mass hole are the
same, but it can be reduced to 2Eg if one of the network carriers has a low operational weight. Impact ionisation
begins to compete with the remainder of the intra-band in this situation.

The Multi-Exciton generation model uses a combination of ME superposition and SE conditions. This model
uses a time-based density matrix technique to allow for a consensus evaluation of energy interactions between
SE and ME areas, as well as other falling values in those regions and NCs' short cardiac stimulation.

Multi-Exciton generation (MEG) at device level

Here, an atomically flat anatase Titanium dioxide plate was put together , & affected with MPA capped
sulfanylidenelead Quantum Dots. The sensitised photocurrents are determined using photocurrent spectroscopy
as a function of incoming incident radiation. Adsorption efficiency of photons to current is more than Hundred
percent. This was ascribed to multiple exciton collection rather than multi exciton production.

Quantum Dot Solar Cells from MEG perspective

Multi exciton production in QDSSCs using heated electrons may be accomplished in two ways. For use with
interfacial carrier transfer, hot carriers must be cooled for more than 10 ps, in first case.In the 2nd situation, if
heated charge transporters cool down is slow enough & multiple excitons could be created prior to electron
insertion over the interface, a single photon can easily insert multiple electrons into the carrier material. In this
instance, hot charge carriers can affect Quantum Dot Sensitized Photovoltaic Cell's performance significantly.
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V. QUANTUM DOT SENSITIZED PHOTOVOLTAIC CELL: RECENT ADVANCES AND FUTURE PERSPECTIVE IN
SOLAR CELL

Over the years, the photoelectric ability of infected quantum photovoltaic cells has improved from less than 2%
to more than 13%.. Effective redox conductor such as poly sulfide electrolyte and magnificent countertop
electrodes such as Cu,S and carefully crafted quantum shell dots have resulted in a highly efficient Quantum
Dot Solar Cell, showing up to 12 photovoltaic efficiency %. The production of multiple excitons is indicated by
mix quantum dots and ideal frame, which explains the laboratory discovery.Because of the potential MEG
potential, mix Quantum Dots could appear to have 100 percent inner quantum efficiency.Mix quantum dots and
the ideal frame, which describe the laboratory finding, imply the synthesis of numerous excitons...

If proper electron transporters, Quantum Dots conductors, redox hole conductors, and electrode counters are
designed, this increase can be more than 5%. Any significant excess that exceeds the Shockley-Queisser
performance limit on Quantum Dot Solar Cells looks to be problematic without the appropriate ones instead of
the typically Titanium dioxide, polysulfide lytes.

V. CONCLUSION

Quantum dot solar cells cause significant departures from photovoltaic efficiency, with a maximum of roughly
13% photoelectric efficiency estimated. Although, positive development band gap absorbers, electron
transporters, and holes, as well as a stable electrolyte, are required for increased efficiency by better matching
their energy levels.Furthermore, the MEG idea appears to be quite promising, and it may be able to help
overcome the Shockley-Queisser restrictions of the next generation of Quantum Dot Solar Cells.

However, obtaining MEG tests at Quantum Dot Solar Cell remains a difficulty, and will necessitate the design
and development of new Quantum Dots with adequate band gap values, dynamic carrier dynamics, and life
endurance.As a result, Quantum Dot Photovoltaic Cells appear to be very promising; however, overcoming the
problems and challenges associated with the development of active Quantum Dot Photovoltaic Cells will
necessitate both experiment and theory understanding of object properties and their integration into a device
configuration.
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