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How do recombination rates affect the concentration of defects?

The concentration of generated defects typically increases with the dose of incoming particles,and
decreasesfor increasing temperature and defect recombination rates. A variety of defect types and
concentrations can be generated through these bombardment methods,with grestly varying energy cost among
different techniques.

What happens when recombination and generation occur at equal rates?

The product of the electron and hole densities ( and ) is a constant at equilibrium,maintained by recombination
and generation occurring at equal rates. When there is a surplus of carriers (i.e.,),the rate of recombination
becomes greater than the rate of generation,driving the system back towards equilibrium.

What is the difference between defect generation and recombination?

Defect generation stores an amount of energy per defect equal to the formation energy E F . While defect
recombination releases this energy in the form of heat, it requires activation over the energy barrier E A
between the defect and transition state in the recombination reaction (Fig. 4).

What isthe total stimulated recombination rate?

The total stimulated recombination rate is a summation of the lateral stimulated recombination rate in each
QWthat are shown in Fig. 3 ¢ 1 to 3c 5. Device B has a higher stimulated recombination rate in all five
guantum wells.

How to determine dominant carrier recombination mechanism of PSCs?

The ideality factor(n) for the diode can be used to determine the dominant carrier recombination mechanism of
the PSCs. Figure 4e shows that we can fit the dependence of VOC on the light illumination intensity using the
following eguation

How do surface fields affect recombination?

Surface fields not only repel carriers from defective regions at the surface but also cause spatial separation of
electrons and holes which has previously been shown to lead to depressed radiative recombination rates (that
is,lower PLQE) and slowed recombinationin materials such as InP 41,44.

Therefore, electrochemical energy conversion and storage systems remain the most attractive option; this
technology is earth-friendly, penny-wise, and imperishable [5]. Electrochemical energy storage (EES) devices,
in which energy is reserved by transforming chemical energy into electrical energy, have been developed in
the preceding decades.

Dielectronic recombination (DR) rate coefficients for carbon-like 40 Ca 14+ forming nitrogen-like 40 Ca 13+
have been measured using the electron-ion merged-beam technique at the heavy-ion storage ring CSRm at the
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Institute of Modern Physics in Lanzhou, China. The measured DR rate coefficients in the energy range from 0
to 92 eV cover most of ...

The trap-assisted recombination rate depends on the density of recombination centers (and thus light
intensity), and its onset is quantified by the position of the quasi-Fermi level E f,n (E f,p) for free electrons
(holes) relative to the trap energy E t. Since the SRH recombination is expected to rise and saturate at the
trap-filling limit ...

Electron-ion recombination of carbon-like Ar 12+ forming Ar 11+ has been investigated for the first time by
using the cooler storage ring CSRm at the Institute of Modern Physics in Lanzhou, China. The absolute
recombination rate coefficients are derived from the measurement in the electron-ion collision energy range of
0-50 eV, covering dielectronic ...

The booming wearable/portable electronic devices industry has stimulated the progress of supporting flexible
energy storage devices. Excellent performance of flexible devices not only requires the component units of
each device to maintain the original performance under external forces, but also demands the overall device to
be flexible in response to externa ...

Renewable energy research has received tremendous attention in recent years in a quest to circumvent the
current global energy crisis. This study carefully selected and simulated the copper indium sulfur ternary
compound semiconductor material with cadmium sulfide owing to their advantage in photovoltaic
applications. Despite the potential of the....

Hydrothermal heterogeneous nucleation forms S-scheme BiOBr@Bi 2 O 2 (CO 3) 1-x N x heterojunction
energy storage materials. Interface electric field makes intrinsic polarization electric field of BiOBr and Bi 2 O
2 (CO 3) 1-x N x form a series polarization electric field, which enhances its polarization electric field and
piezoelectric effect. Itsd 33 value is 4.30 nm&#183;V -1, ...

Electron-ion recombination observed in storage ring experiments shows a strong enhancement relative to what
standard radiative recombination rates predict. We simulate the effect of a transient motional electric field
induced by the merging of an electron and an ion beam in the electron cooler which opens an additional
pathway for free-bound transitions of electrons.

Electron-ion recombination of Be-like 40 Ar 14+ has been measured by employing the electron-ion
merged-beams method at the cooler storage ring CSRm. The measured absolute recombination rate
coefficients for collision energies from 0 to 60 eV are presented, covering all dielectronic recombination (DR)
resonances associated with 2s2 -> ...

The Zeeman energy of the radical spin istoo small even in magnetic fields of the order of tens of Tesla, and

cannot significantly affect the thermodynamics of radical reactions. ... Figure 2 shows the dependence of the
magnetic field effect for the recombination rate constant, i.e., theratio k (B) / k (B = 0) on the magnetic field.
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reached at t &gt; 8 s of storage. Vibrational ex-citation (v) relaxes much more quickly; con-sistent with
previous storage-ring work (10-12), a pure v = 0 population is ensured for t &gt;0.1s. The CSR result for the
energy-dependent DR rate coefficienta DR&#240;E d&#222; at 10 s &It;t &It;50sis compared with the
previous storage-ring results

Carbon nanotube-based materials are gaining considerable attention as novel materials for renewable energy
conversion and storage. The novel optoelectronic properties of CNTs (e.g., exceptionally high surface area,
thermal conductivity, electron mobility, and mechanical strength) can be advantageous for applications toward
energy conversion and ...

Thermal energy storage is a very altractive solution due to its simplicity ... to 10% radiative and 90%
nonradiative generation/recombination, and so forth. Since the radiative generation/recombination rate is
embedded in the q rad ... Near-field radiative thermoel ectric energy converters: areview. Front. Energy. 2018;
12:5-21. Crossref.

Due to the high surface areas, large pore volumes, tunable mesostructures, and pore Sizes, mesoporous
materials are of great interests in the fields such as environment, catalysis, biomedicine, and energy
conversation and storage. Among them, mesoporous TiO2 materials show great promise because of their
unique features such as low cost, non-toxicity, ...

This Special Issue first presents a review paper by Bohra et al. on ZnFe 2 O 4 as a promising, abeit not that
popular, material for energy storage applications, such as photoelectrochemical fuel cells, Li-ion batteries, and
supercapacitors, among others [].Cation disorder in inverted ZnFe 2 O 4 nanostructures was shown to facilitate
photogenerated charge ...

Low-energy recombination of has been measured at the storage ring CRY RING with a high-energy precision
of 15 meV. Using different electron currents the approach for correcting the variation of the ion energy due to
the drag force was checked. A multi-configuration Breit-Pauli perturbation calculation using the program
AUTOSTRUCTURE for the dielectronic ...

Energy distribution among electrons is described by the Fermi level and the temperature of the electrons. ...
carriersin semiconductors can also be generated by an external electric field, ... the recombination rate is often
described with the Langevin recombination rate. [19]

The rate coefficients for dielectronic recombination (DR) of lithium-like 40 Ca 17+ ions with ”n = O core
excitations are derived from electron-ion recombination spectra measured with merged-beams method at the
heavy-ion storage ring CSRm. The experimental DR spectrum, in the electron-ion collision energy range of 0

to 42 eV in the center-of-mass frame, ...

Meiotic recombination is a prevalent process in eukaryotic sexual reproduction organisms that plays key roles
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in genetic diversity, breed selection, and species evolution. However, the recombination events differ across
breeds and even within breeds. In this study, we initially computed large-scal e popul ation recombination rates
of both sexes using approximately 52 K ...

Meiotic recombination is a prevalent process in eukaryotic sexual reproduction organisms that plays key roles
in genetic diversity, breed selection, and species evolution. However, the recombination events differ across
breeds and even within breeds. In this study, we initially computed large-scale population recombination rates

of both sexesusing ...
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