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Can ferroelectric materials improve photovoltaic conversion efficiency?

Ferroelectric materials can aso exhibit the bulk photovoltaic effect (BPVE) in an additional process than
conventional semiconductors. In recent decades,interest in these phenomena has increased and there is the
prospect of improving photovoltaic conversion efficiencyto exceed that of commercial solar cells based on Si
p-n junctions.

Can ferroelectric materials be used in solar cells?

The application of ferroelectric materials (i.e. solids that exhibit spontaneous electric polarisation) in solar
cells has along and controversial history. This includes the first observations of the anomalous photovoltaic
effect (APE) and the bulk photovoltaic effect (BPE).

What makes ferroel ectric photovoltaics different from p-n based solar cells?

Another unigque feature of ferroelectric photovoltaics is that,unlike p-n based solar cells,the photovoltage of
FePvsis not limited by the material's bandgap(E g); open circuit voltages (VOC) as large as 1600 V have been
measured in LiNbO 3.

What is the ferroel ectric photovoltaic effect?

To overcome these limitations,another mechanism was discovered in noncentrosymmetric materials,such as
ferroelectrics and is called the ferroelectric photovoltaic effect (FEPV),which differs from the conventional
junction-based interfacial PV effect in semiconductors,such as p-n junction or Schottky junction.

What are high-performance ferroel ectric materials?

New high-performance ferroel ectric materials have emerged,such as ferroel ectric ceramicswith a piezoelectric
coefficient &gt;2000 pC N -1 (4 to 10 times higher than currently used materials) and ferroelectric crystals
simultaneously possessing high piezoelectricity and high light transparency.

What is bulk photovoltaic (PV) effect in ferroel ectric materials?

The bulk photovoltaic (PV) effect in ferroelectric materials has attracted worldwide attention for novel
optoelectronic applicationsutilizing above-bandgap photovoltages,light-pol arization-dependent
photocurrents,photocurrent generation by terahertz light,etc.

Ferroelectricity occurs exclusively in materials with a polar crystal structure where the spontaneous
polarization can be reoriented with an applied electric field. In FePvs light absorption and charge ...

Ferroelectric materials (FEMs), possessing piezoelectric, pyroelectric, inverse piezoelectric, nonlinear optic,
ferroelectric-photovoltaic, and ...
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Harvesting solar energy to solve the energy crisis and environmental pollution is a research hotspot in the
photovoltaic industry today. ...

Over the past few decades, solar water splitting has evolved into one of the most promising techniques for
harvesting hydrogen using solar energy. Despite the high potential of this process for hydrogen ...

Ferroelectric materials which have switchable dipole moment are promising for energy harvesting fields
because of its special properties such as ...

Ferroelectric materials are widely used for information and signal processing in modern electronic devices.
Lately, many phenomena pertinent to ...

The application of ferroelectric materials (i.e. solids that exhibit spontaneous electric polarisation) in solar
cells has along and controversial history. Thisincludes the first observations of the anomalous ...

Here, state-of-the-art strategies for reducing operating voltage in ferroelectric materials and devices are
reviewed. This article startswith abrief ...

Inherent unidealistic properties associated with materials and device structures inevitably limit the
performance of photovoltaic devices. To overcome the inherent limit, judicious use of ferroelectric ...

The field of ferroelectric materials is continuously expanding towards new realms of extraordinary properties
and applications. New materials have been synthesized, and more advanced ...

Developing ferroelectric materials with low bandgaps, engineering electrodes to optimize charge extraction,
and advancing FePv device ...

The losses of ferroelectric materials have three distinct types, i.e., elastic, piezoelectric and dielectric losses.
People have been investigating the mechanisms of these losses and aretrying ...

In this review, the background, state of the art and advances in the field of low bandgap ferroelectric oxide
materials are examined to develop the next generation of ferroelectric materiasfor ...

Ferroelectric materials have been widely used in various electromechanical devices, from ultrasonic
transducers and actuators to mechanical energy harvesters. The key performance ...

This paper reviews a variety of ferroelectric photovoltaic materials, the mechanism of ferroelectric
photovoltaics, approaches for improving ...

Here, we summarize the role of ferroelectric materias in the electrochemical performance improvement of
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different types of secondary batteries from the views of electricdl, ...

New high-performance ferroelectric materials have emerged, such as ferroelectric ceramics with a
piezoel ectric coefficient &gt;2000 pC N -1 (4 to 10 times higher ...

We will outline the ferroelectric and photovoltaic action, followed with an examination of the application of
ferroelectrics to solar cells, discuss severa ...

Our work widens the high-entropy concept in ferroelectrics and lays the foundation for the future exploration
of high-performance ferroelectric polymers.

The output signal of solar cell made up of ferroelectric material can be tuned by various other means including
mechanical, electrical, and magnetic functionality.

Ferroelectric materials can also exhibit the bulk photovoltaic effect (BPVE) in an additional process than
conventional semiconductors. In recent decades, interest in these ...

Devices based on ferroel ectric photovoltaic materials yield an open-circuit voltage that is much higher than the
band gap of the corresponding active material owing to astrong internal electric field. Their ...

To overcome these limitations, another mechanism was discovered in noncentrosymmetric materials, such as
ferroelectrics and is called the Ferroel ectric photovoltaic ...

Ferroelectricity is a term used in analogy to ferromagnetism, in which a material exhibits a permanent
magnetic moment. This chapter introduces the basic principles governing ferroelectricity, and ...

A built-in electric field established in these materials due to the ferroelectric property is more helpful for the
separation of e-h pairs and enhancing the power conversion efficiency during ...

In this review, firstly, we introduce the history, mechanisms, and physical features of the bulk PV effect.
Secondly, we summarize the properties of representative ferroelectric oxidesand ...

The present chapter discusses solar energy harvesting strategies using ferroelectric materials through solar
photovoltaics and photochemical energy conversion. Solar photovoltaics ...

A large number of ferroelectric materials, including lead-containing ferroelectrics, antiferroelectrics and
relaxors, and bismuth-containing Aurivillius families, have been synthesized by ...

Book Abstract: Provides a comprehensive overview of the emerging applications of ferroelectric materialsin
energy harvesting and storage Conventional ferroelectric materials are ...
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Ferroelectrics are the materials with switchable spontaneous polarization. Switching of polarization from one
state to another by the application of an electric field givesrise to a hysteresis ...

Web: https://www.lpsolar.co.za
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