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What determines the dischargeable energy density of a dielectric capacitor?

????

 

<div class="df_qntext">How can energy storage and conversion be realized in ferroelectrics?

Scientific Reports 15,Article number: 7446 (2025) Cite this article The energy storage and conversion in

ferroelectrics can be realized through the microstructures of polar domains and domain walls,which resulting

in the transformations from macro/microdomains to nanodomains or forming complex polar topologies.

 

<div class="df_qntext">Why is ferroelectrics a promising energy storage material?

Due to its properties of high energy density wrec, wide operating temperature range ?T, quick

charge-discharge ability and extended active life ?, ferroelectrics is a kind of prospective and promising

energy storage material 7, 8, 9, 10, 11, 12, 13.

 

<div class="df_qntext">What determines the dischargeable energy density of a dielectric capacitor?

The dischargeable energy density of a dielectric capacitor is determined by the dielectric constant,breakdown

strength,and the hysteresis behaviour of the dielectric. A number of dielectric materials have been explored for

high-energy-density capacitor applications.

 

<div class="df_qntext">Do domain and domain walls affect energy storage in ferroelectrics?

From the above Eq. (1),the capacitances of ferroelectrics with domain and domain wall are important

parameters. Obviously,for the spatial configuration of domains and domain walls may be has significant

relationship with the total capacitance,its effect on energy storage is needed to research.

 

<div class="df_qntext">How does mismatch strain affect dischargeable energy density?

With the mismatch strain changing from compressive to tensile,the dischargeable energy densities generally

increase. For example,when the mismatch strain changes from -2% to 2%,the dischargeable energy density of

BaTiO 3 thin films increases from 20.2 J/cm 3 to 54.4 J/cm 3,varying by 169%.

 

<div class="df_qntext">How can ETHZ be detected by scanning 2D distribution of ETHz?

By scanning 2D distribution of ETHz,the orientation of 180&#176; domains can be distinguished via signs of

ETHz,and the ferroelectric domain structures are visualized. [52,72,87]As shown in Figure 6 a,b,the

ferroelectric domain of organic ferroelectric croconic acid are observed by mapping out the THz radiation.

The energy storage properties and charge-discharge performance of the samples were investigated using the

ferroelectric measurement system (Premier II, Radiant, USA) and charge ...

The scaling behaviors of the dynamic ferroelectric hysteresis of polycrystalline BaTiO3 bulk ceramics were
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investigated by N.Wongdamnern [9], which suggesting that materials (both single ...

The conventional approach with applying self-assembled monolayer suffers from limited interface coverage

and weaker dipole interactions. Here, authors employ ferroelectric ...

This is not the case for ferroelectrics. This is illustrated by brief review of the electrostatics of a simple

capacitor, followed by the application to the measurement of switchable polarisation in a ferroelectric ...

The findings reveal novel mechanisms of the relationship between energy storage and microstructures, that

may be used to propose effective creation strategies or to design modern ...

Lead-free dielectric ceramics, as vital components of eco-friendly advanced pulse power systems, have

encountered challenges for simultaneously achieving excellent energy-storage density ...

This work provides a general strategy to optimize the energy-storage performance of ferroelectric thin-film

capacitors for high-energy/power-density storage applications.

Up until now, developing ferroelectric energy storage materials with high energy storage density and

efficiency even excellent energy storage stability is to meet the demand for growing ...

This method was recently applied to a relaxor ferroelectric solid, Pb(Mg1/3Nb2/3)O3 (PMN), to resolve a

long-standing question regarding the nature of the dynamic ferroelectric polarization [4].

A lot of methods for pyroelectric coefficient measurement have been developed in literatures which, however,

are not accurate enough, as a result, there is no standard device for ...

Free energy, together with the coverage of intermediate states, can scale the effect of ferroelectric polarization

on photoelectrocatalytic performance during the different dynamic pathways ...

By calculating the undesired non-ferroelectric hysteresis loop of Id-Vg curves, a charge density of 1013 cm 2

at the FE/DE interface was obtained, which accounts for the stress-induced imprint voltage shift ...

Ferroelectric-ferrite composites of BaTiO3-CoFe2O4 (BT-CFO) is synthesized via solid state reaction

method. Powder XRD confirms the phase purity as well as composite formation with tetragonal phase ...

Alternating current (AC) polarization can significantly improve electrical and optical performance of

ferroelectrics, but there is still no theoretical guidance on how to get the best AC polarization ...

And the injection and accumulation of these enormous interfacial charges play a key role in the operation of

the FE/DE stack. The proposed measurement technique provides a ...
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P-V and C-V techniques are firstly applied in the FE/DE stack to obtain the charge density during dynamic

polarization switching. Furthermore, the conductance (G-V) method, which is widely used for ...

The ferroelectric materials can generate spontaneous polarization for the non-centrosymmetric structure due to

specific ions, thereby inducing the formation of built-in electric fields and enabling dynamic ...

With the goal to measure ferroelectric and charge-discharge properties, ceramics were sputtered 2 mm

diameter gold electrodes after being polished to a thickness of 0.15 mm-0.20 mm. ...

Local C-V mapping is a method to analyze and visualize the dynamics of polarization switching in

ferroelectric materials with nanoscale resolution. This method uses a probe electrode to ...

This study elucidates the dynamic evolution mechanisms and stabilization principles of topological domain

walls (DWs) in geometrically confined arrays of BiFeO3 nanodots via advanced ...

Also provided is a brief survey of recent developments of ferroelectric materials for high energy density and

power density dielectric capacitors. Numerous ceramics have been developed, ...

Here we utilize strain to improve the charge-discharge energy density and efficiency of ferroelectric thin-film

capacitors. We employ the phase-field method to simulate the P-E loops and ...

The density of interface states is quantitatively characterized to be ~4 x 1012 to 1013 cm-2 &#183; eV-1. And

the injection and accumulation of these enormous interfacial charges play a key role in the operation ...

Organic optoelectronic devices generally suffer from poor charge separation and collection efficiency because

of their small built-in electric fields. Hu et al.show that a poled ...

Remarkable energy-storage density together with efficiency of above 92% in high-entropy ferroelectric

ceramics Yating Ning, Yongping Pu, Xuqing Zhang, Zhemin Chen, Chunhui ...

Dynamic organic crystals are rapidly gaining traction as a new class of smart materials for energy conversion,

however, they are only capable of very small strokes (&lt;12%) and most of them operate ...
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