
Diamond Nanobeam Energy Storage
System

Could diamond nanothreads be used in biomedical applications?

QUT researchers have proposed the design of a new carbon nanostructure made from diamond nanothreads

that could one day be used for mechanical energy storage, wearable technologies, and biomedical applications.

 

What is a diamond nanothread bundle?

Dr Haifei Zhan, from the QUT Centre for Materials Science, and his colleagues successfully modelled the

mechanical energy storage and release capabilities of a diamond nanothread (DNT) bundle -- a collection of

ultrathin one-dimensional carbon threads that store energy when twisted or stretched.

 

Can nanodiamonds be used in energy-related fields?

We discussed the promising opportunities and outlooks for nanodiamonds in energy-related fields.

Nanodiamonds,an exciting class of carbon materials,with excellent mechanical,chemical,electronic,and optical

properties,have great potentialsin energy-related applications.

 

Can nanothread bundles be used for energy storage?

Research findings were published by Nature Communications in the paper: 'Ultra-high Density Mechanical

Energy Storage with Carbon Nanothread Bundle', and form the basis of Dr Zhan's ARC Discovery project --

'A Novel Multilevel Modelling Framework to Design Diamond Nanothread Bundles'.

 

What are the applications of nanodiamonds?

Applications of nanodiamonds on energy-related fields (eg, supercapacitor, 19 battery, 20 electrocatalysis, 21

optoelectronic, 22, 23 thermoelectronic, 24 nanofluids, 25 and water treatment 26)

 

Why are NDS used in energy storage devices?

NDs have been used in energy storage devices because of their high surface area, good mechanical properties,

high chemical stability, and relatively high conductivity. Appropriate doping or surface modification of NDs

could alter their electronic structure, which could facilitate their application into supercapacitors and batteries.

22 &#0183; The carbon-14 diamond battery works by using the radioactive decay of carbon-14, which has a

half-life of 5,700 years, to generate low levels of power. It functions similarly to ...

Owing to its large Young''s modulus, excellent thermal properties, and low thermoelastic dissipation,

single-crystal diamond (SCD) is a promising candidate for realization of high frequency (f) and high quality

factor (Q) mechanical resonators deed, significant advances in diamond fabrication have made it possible to

achieve mechanical Q-factors exceeding 1 ...

ess is uniform over the diamond chip area, can produce FIG. 1. Diamond nanobeam
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waveguide-optomechanical system. (a) SEM images of a single-crystal diamond nanobeam waveguide. Dark

high-contrast regions are due to variations in thickness of titanium deposited for imaging purposes. (b)

Schematic of fiber taper

Here, we realize a fiber-coupled diamond nanobeam sensor with an ensemble (~ similar-to sim ~ 1000) of NV

spins deterministically implanted into the nanobeam tip  attaching the beam to a tapered optical fiber using

ultraviolet-curing optical glue 16, we realize a robust and transportable nanobeam-fiber assembly with

optimized optical coupling efficiency.

Diamond Energy Storage B.V. is an independent operator of midstream and downstream bulk liquid storage

facilities for chemicals, oils, and refined petroleum products, with a global network of terminals totaling 3.2

million m3. ... We strive to provide the most secure, dependable, and efficient tank storage and logistics

systems to our customers ...

The researchers behind this study describe their proposed energy storage system as a bundle of diamond

nanowires, which are tiny structures that materials scientists have been exploring for ...

In this contribution, we have summarized recent progress on the application of NDs to energy-related fields,

including supercapacitors and batteries on energy storage; electrochemical ...

Researchers have proposed the design of a new carbon nanostructure made from diamond nanothreads that

could one day be used for mechanical energy storage, ...

We present the design and fabrication of nanobeam photonic crystal cavities in single crystal diamond for

applications in cavity quantum electrodynamics. First, we describe three-dimensional finite-difference

time-domain simulations of a high quality factor (Q~106) and small mode volume [V~0.5(l/n)3] cavity whose

resonance corresponds to the zero-phonon ...

single crystal diamond is to be avoided because of its immature process technology, we seek an alternative

geometry allowing the formation of a nanobeam separated from the substrate. One way to solve this problem

is via nanobeam membrane formation by either side milling or

An innovative diamond-structured fabric-based triboelectric nanogenerator (DSF-TENG) is designed. This

unique structure achieves an outstanding power density of ...

of the electrodes to the diamond nanobeam, with alignment errors on the order of tens of nanometers. In fact,

the slight misalignment enables the actuation of diamond nanobeam in-plane motion.8 Fig. 2(c) shows an

array of fabricated diamond doubly clamped nanobeam mechanical resonators that share driving electrodes.

We design photonic crystal nanobeam cavities to support a mode with low mode volume (V), high Q factor at
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the NV ZPL (637 nm), and with the electric-field maximum concentrated in the diamond.The design process

...

SEM images of (a) diamond photonic crystal nanobeam cavities, with close-up (b) prospective and (c) top

down views. Note, a ~ 35 o etch angle was used to fabricate devices shown. All SEM images ...

1 &#0183; Scientists and engineers from the UK Atomic Energy Authority (UKAEA) and the University of

Bristol have successfully created the world''s first carbon-14 diamond battery.

In the past few decades, electricity production depended on fossil fuels due to their reliability and efficiency

[1].Fossil fuels have many effects on the environment and directly affect the economy as their prices increase

continuously due to their consumption which is assumed to double in 2050 and three times by 2100 [6] g. 1

shows the current global ...

The H y field component and the electric field energy U E are calculated for each mode in the y=0 and z=0

planes, respectively. ... crystal diamond nanobeam cavities arXiv:1008.1431 ...

Design and Focused Ion Beam Fabrication of Single Crystal Diamond Nanobeam Cavities Thomas M.

Babinec1, Jennifer T. Choy1, Kirsten J. M. Smith1,2, Mughees Khan1,3, Marko Lon?ar1 1 School of

Engineering and Applied Sciences, Harvard University, Cambridge, MA 02138, U.S.A. 2 Department of

Physics and Astronomy, Vrije Universiteit, The Netherlands 3 ...

Using conductive nanodiamond as electrode material in a water-based cell significantly increases its energy

storage capacity, scientists find. Supercapacitors, which have ...

Scanning electron microscopy images of (A) (i) Tapered diamond nanopillars ((001)-oriented) with tip and

conical base diameter of 15 nm and 200 nm patterned via ICP-RIE using silica bead masking ...

algorithms, ultimately secure communication, and modeling of many-body systems [1]. The negative

nitrogen-vacancy color center (NV-) in a single crystal diamond is an attractive candidate for solid state QIT

[2],[3]. The NV-ground spin-triplet state can be read-out optically, manipulated by microwave and polarized at

room temperature.

image of the undercut diamond nanobeam (false-colored in purple) after fabrication. The nanobeams are

aligned along the h110 i orientation of the diamond lattice. The inset shows a zoomed-in image of the

nitrogen-implanted end facet, false-colored in red. (d) Optical microscope image of a diamond nanobeam, with

the red arrow indicating the ...

We now present a concrete example of one of our air-bridge diamond nanobeam cavity designs that was

modeled using a three-dimensional finite-difference time-domain (FDTD) solver (RSOFT). The thickness and
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width of the diamond nanobeam were set to 150 nm and 264 nm, respectively, which support a single

transverse electric (TE) mode. These parameters

observe very good alignment of the electrodes to the diamond nanobeam, with alignment errors on the order of

tens of nano-meters. In fact, the slight misal ignment enables the actuation of diamond nanobeam in-plane

motion.8 Fig. 2(c) shows an array of fabricated diamond doubly clamped nanobeam mechanical resonators

that share driving electrodes.

Researchers think the diamond nanothread model could be used as a micro-scale power supply for things like

small robotics and biomedical sensing systems. (Image: Screenshot via  ) ... Since mechanical ...
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