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What conditions degrade solar cells in space? Finally,radiation of high
energetic particlesis one of the main conditions that degrade solar cells in
space; it is an essential parameter to predict the EOL performances of a
PVA.

Does BZ have oxygen deficiency? The presence of oxygen deficiencyin
BZ was further evidenced by thermogravimetric analysis ( Supplementary
Figure S6) in the presence of oxygen,which shows a weight increment
after ~150?77??C,indicating the oxygen uptake.

When did solar power become a major source of energy? Since the first
solar-powered satellites Vanguard -1 and Sputnik -3 were launched in the
spring of 1958,solar cells have become the main source of energy on
spacecraft.

How does oxygen-deficient black zirconia (ZrO 2x) affect solar light
absorption? In conclusions,oxygen-deficient black zirconia (ZrO 2???x)

‘ was prepared via the magnesiothermic reduction in H 2 /Ar

I Ll atmosphere,which resulted in a drastic incrementin solar light absorption
| and band gap decrement (to 1.52 from 5.09???eV for white ZrO 2).

Why is solar energy a threat to spacecraft? For missions in the Sun
vicinity,the solar intensity rises to 100 suns at 0.1 AU, until 2,500 suns at
0.02 AU, thus,the relative temperaturereached at these places can be a
threat for spacecraft component and will generate loses in the power
generation capability due to loss in the power generation.
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How to model solar cell degradation in space? Currently two standard
methods for modeling solar cell degradation in space,induced by energetic
particles are used: 1) The equivalent fluence method,created by NASA Jet
Propulsion Laboratory (JPL) ,,and 2) the displacement damage dose
model developed by the US Naval Research Laboratory (NRL) ,.

The increasing energy demands and the serious environmental problems
caused by the carbon emissions are the impending issues faced by the
modern society [1], [2], [3], [4].Burning of fossil fuels has deleterious
effects due to the associated carbon footprint which contributes to the
global warming [5].Therefore, developing clean and renewable energy ???

The current chapter describes different strategies for the preparation of
oxygen-deficient metal oxide nanostructures as well as the fundamental
reason for producing oxygen deficiencies useful for photocatalytic
applications. Survey on oxygen vacancy generation is reflected that H 2
treatment is the preferred strategy worldwide. Few other

Au nanoparticles can further enhance the full solar absorption of
oxygen-deficient TiO2. The highest temperature can be arrived at 91 ?C
for 100 ppm 5% Au/TiO2-x, 26.6 ?C higher than base

To further verify the chemical structure of the obtained samples, XPS
characterizations were performed. In the XPS survey spectra (see Fig.
S1), no discernible peak of N 1 s was detected on the WO 3-U catalyst,
suggesting almost all nitrogen elements from urea were released during
the calcination process the high-resolution W 4f XPS spectra of WO 3 ??7?
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Such an improvement is attributed to the presence of high spin Mn 3+ and
low spin Ni 3+ with electronic configurations of t2g3eglandt2g6eg
1, and the high degree of Jahn-Teller distortion. 49 Hong Yang et al.
demonstrate an oxygen-deficient double perovskite catalyst Ca2 Mn 2 O

5 (A 2 B 2 O 6-??), which shows a better activity compared to perovskite
2?7

At present, TiO2 is one of the most widely used photocatalytic materials.
However, the narrow response range to light limits the photocatalytic
performance. Herein, we reported a successful construction of self-doped
R-WOS3/R-TiO2/CC nanocomposites on flexible carbon cloth (CC) via
electrochemical reduction to increase the oxygen vacancies (Ovs), ??7?

formation, characterization and function, for solar energy conversion. 1.
INTRODUCTION Metal oxides (MOs) have been widely used in many
fields, like electronics ceramics, generation is the electron injection from
creating oxygen deficiency in MOs. In the systems of TiO 2, WO 3, BiVO
4, Fe 2 O 3 etc, 17, 40-42 it has been

Solar-driven atmospheric water extraction (SAWE) is a sustainable
technology for decentralized freshwater supply. However, most SAWE
systems produce water intermittently due to the cyclic nature

It shows for the first time a dramatic increase in solar light absorbance and
significant activity for solar light-induced H2 production from
methanol-water with excellent stability up to 30 days while white ZrO2
fails. Here, we present oxygen-deficient black ZrO2???x as a new material
for sunlight absorption with a low band gap around ~1.5 eV, via a
controlled ???
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More importantly, the direct contact of light-absorbing materials with water
will cause severe heat loss. Therefore, the rational thermal insulation
design of solar steam generation devices is essential for localizing heat at
the air???water interface, reducing the heat loss (radiation, convection
and conduction losses) and achieving efficient solar steam generation.

1 ? Zhu, C. et al. Tuning the electron-deficient core of a non-fullerene
acceptor to achieve over 17% efficiency in a single-junction organic solar
cell. Energy Environ. Sci. 13, 24597772466 ???

Here, we present oxygen-deficient black ZrO2???x as a new material for
sunlight absorption with a low band gap around ~1.5 eV, via a controlled
magnesiothermic reduction in 5% H2/Ar from white

The characteristic peaks of wurtzite ZnO are observed in all three
samples. The peak at 580 cm ??7?1 is integrated to compare the oxygen
deficiency in the samples (Meethal et al. 2017). Pure ZnO have sufficient
oxygen vacancies which are suppressed by PVP adsorption in PVZ.
However, calcination further increases the surface oxygen vacancies in
CPVZ.

Among various defects observed in ZnO, oxygen (V O) and zinc (V Zn)
vacancies deserve special attention due to several reasons rst of all, they
are considered to be the defects of the lowest formation energy in ZnO
and thus their presence in nominally undoped ZnO is highly probable and

recognizable [22].Secondly, it is generally accepted, via both experimental
?7??
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Solar Panel is a building that can convert light into power. The more light it
receives, the more power it generates. 380 W is the maximum power it
can generate, and it has to have a total Lux coverage of 350 000 (7 tiles *
50 000 on each tile). Covering a tile will cause less power to generate as
the power generated is based on total Lux received. Requires more Lux
per tile to ???

Here, we present oxygen-deficient black ZrO2???x as a new material for
sunlight absorption with a low band gap around ~1.5 eV, via a controlled
magnesiothermic reduction in 5% H2/Ar from white

synthesized through a combination of the hydrothermal method followed
by an ion exchange process and vacuum annealing. Electron
paramagnetic ??7?

Oxygen stoichiometry plays a vital role in determining the physical
properties of transition metal oxides (TMOs) and their suitability for
high-temperature thermoelectric applications. In the present study,

samples were synthesized using the sol-gel method. Structural analysis
revealed the formation ???

However, developing advanced carbon materials with tailored morphology
and properties that are suitable for solar steam generation remains
challenging. Herein, we have successfully synthesized oxygen-enriched
tubular carbon with uniform hollow architecture and some defective
structure by pyrolysis of a coordination complex (PEG-CaCl 2 precursor).
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Pulsed laser irradiation is a simple process for producing oxygen-deficient
TiO 2; however, this is more suitable for treating films because the

radiation response mainly happens in the surface layer. Similarly, oxygen
?2?7?

For highly oxygen-deficient films, photoelectron spectroscopy shows an
over 2 eV broad distribution of oxygen vacancy states within the bandgap
which gives rise to extended visible light absorption.

Here, we present oxygen-deficient black ZrO2-x as a new material for
sunlight absorption with a low band gap around ~1.5 eV, via a controlled
magnesiothermic reduction in 5% H2/Ar from white ZrO2, a wide
bandgap(~5 eV) semiconductor, usually not considered for solar light
absorption. It shows for the first time a dramatic increase in solar light
absorbance and significant activity for ???

Recently, ??-Ga203 solar-blind photodetectors (PDs) have been
extensively investigated for a wide range of civil and military applications.
Among them, the metal-semiconductor-metal (MSM) structure is one of
the most popular candidates due to the merits of fabrication simplicity, the
need for only one single-dopant active layer, easy integration with ???

In this work, we demonstrate a new solar-microbial (PEC???MFC) hybrid
device based on the oxygen-deficient Nb205 nanoporous (Nb205???x
NPs) anodes for sustainable hydrogen generation without
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localized tuning of oxygen deficiency Cite as: Appl. Phys. Lett. 114,
113506 (2019); doi: 10.1063/1.5088665 their small size, light weight, and
low power consumption. 2???5 Particularly, b-Ga 20 3 possesses an
intrinsic bandgap of 4.9eV and generation of multiple electrons per
collected photon and subsequent

Numerous studies have explored this strategy and showed improved light
absorption as well as enhanced photocatalytic activities for
oxygen-deficient TiO 2 8?7715 and other metal oxides such as WO 3,
167?718 ZnO, 7,19,20 and SnO 2. ???

1 Introduction. The ever-growing energy demand and the depletion of
traditional fossil fuels have spurred continuous research efforts to deploy
clean and renewable alternative energy resources such as solar energy
and wind power. 1 Also, there is a pressing need to tackle environmental
problems associated with carbon dioxide (CO 2) emissions, ??7?

The introduction of oxygen vacancies into MOs can effectively enhance
their electrochemical properties without altering the inherent
characteristics of MOs. This review discusses the recent progress on new
oxygen-deficient MOs and their performance as a supercapacitor.
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