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A review of vibration-based techniques for helicopter
transmission diagnostics

Paul D. Samuel*, Darryll J. Pines

Alfred Gessow Rotorcraft Center, Department of Aerospace Engineering, University of Maryland, College Park,
MD 20742-3015, USA
Received 4 September 2003; accepted 28 February 2004
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Abstract

Over the past 25 years, much research has been devoted to the development of Health and Usage
Monitoring (HUM) systems for rotorcraft gearbox and drivetrain components. The promise of HUM
systems is the ability to provide accurate information regarding the condition of various flight critical
components. This paper reviews the state of the art in vibration-based helicopter transmission diagnostics.
The development of various damage detection techniques is discussed from a historical perspective, and the
ability of these techniques to detect damage in helicopter transmissions is reviewed. Emerging research
trends suggest that improvements in signal processing, sensor development and individual-tooth mesh
waveform modelling could improve the performance of current and future helicopter transmission
diagnostics.

() 2004 Elsevier Ltd. All rights reserved.
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Tunable surface plasma resonance of gold nanorods
superstructure and their SERS properties

& Sun, Yufei, Wang, Liwei Liu, Junhui; B
Micro & nano letters, 09/2018, % 13, 889

High-quality gold nanorods (GNRs) with different aspect ratios and
uniform morphology were synthesised using the seed-mediated growth
method..

U= POF 0 eV

Citations i3I8 318 Web of Science 6 ' Scopus™ 3[4

Coupling Resonances of Surface Plasmon in Gold
Nanorod/Copper Chalcogenide Core-Shell Nanostructures
and Their Enhanced Photothermal Effect

Z3 Li, Yingying; Pan, Guiming; Liu, Qiyu ; ... .
Chemphyschem, 08/2018, % 19, 3 15

Dual plasmonic Au@Cu2-xS core-shell nanorods (NRs) have been
fabricated by using a hydrothermal method and plasman...
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Effects of Symmetry Breaking and
Conductive Contact on the Plasmon
Coupling in Gold Nanorod Dimers

Liane S. Slaughter,” Yanpeng Wu,*" Britain A. Willingham,"* Peter Nordlander,*%* and

Stephan Link™**

"Department of Chemistry, “Department of Physics, *Department of Elecirical and Computer Engineering, and “Laboratory for Nanophatonics, Rice University, Houston,

Teeeas 77005

plethora of studies have illumi-
A nated the diverse optical proper-

ties of gold and silver nanostruc-
tures. The sensitivity of the localized surface
plasman resonances (LSPRs) to size, shape,
and surrounding media provides multiple
avenues for tuning the way nanoparticles
interact with light in imaging and sensing
systems.~ The number of possibilities for
exploiting the LSPRs further increases when
taking advantage of the interactions be-
tween the LSPRs for particles in close prox-
imity. In nanoparticle dimers, the red shift of
the LSPR maximum to longer wavelengths
can serve as a plasmonic ruler, especially
useful for measuring biomolecular
distances.”” In addition, the strong local
enhancement of the electric field between
the particles is beneficial to surface-
enhanced spectroscopies to a greater ex-
tent than the field enhancement around
single particles®'" The spectral changes
from the LSPR of isolated nanoparticles are
most easily observable in the closely
coupled regime, where the distance be-
tween adjacent nanoparticles is on the or-

IR ST ERU T LB

+ 1 3 9

ABSTRACT We have explored the consequences of symmetry breaking on the coupled surface plasmon
resonances in individual dimers of gald nanarods using single-partice dark-field scattering spectroscopy and
numerical simulations. Pairs of chemically grown nanarods can exhibit wide variation i sizes, gap distances, and
relative orientation angles. The combination of single-particle spectroscopy and theoretical analysis allowed us to
discern the efficts of specfic asymmetry-inducing parameters one ata time. The dominant influence of symmetry
breaking occurred for longitudinal resanances in strongly coupled nanorods in linear end-to-end configurations.
In particular, we found that the normally dark antibonding dimer mode becomes visible when the sizes of the two
nanorods are different. |n addition, we observed a conductively coupled plasmon mode that was red-shifted by
at least 250 nm from the bonding plasmon mede for the corresponding nontouching geometry. Gaining detailed
insight into how symmetry breaking influences coupled surface plasmon resonances of individual nanorod dimers
i5 an important step toward the general understanding of the optical properties of assemblies of chemically

synthesized nanarods with unavoidable ireqularities

KEYWORDS: gold nanorods - surface plasmon resonance - nanoparticle

dimers - plasmon hybridization - single-particle

ings among neighboring particles. Such
variations will influence the wavelength of
the coupled LSPRs, especially if the particles
touch each other, allowing the excitation
of charge transfer plasmons.”* A recent
study of gold heterodimers has already
demonstrated the rich variety of properties

I W IVU X VW /N O

in size and orientation.

spectroscopy - plasmon coupling
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Noble Metals on the Nanoscale: Optical and Photothermal Properties and Some Applications

o1 in Imaging, Sensing, Biology, and Medicine 399 248 293 937 163 91579 3,021
dain, PK; Huang, XH: (..); EL-Sayed, MA
Dec 2008 | ACCOUNTS OF CHEMICAL RESEARCH 41 (12}, pp.1578-1586

Plasmonic photothermal therapy (PPTT) using gold nanoparticles
© 2 juang xH; Jain, PK: {.); £l Sayed, MA 168 162 183 149 139 11179 1,565
Jul 2008 | LASERS IN MEDICAL SCIEMCE 23(3), pp.217-228

Cellular Uptake and Cytotoxicity of Gold Nanorods: Molecular Origin of Cytotoxicity and

@ 3 SurfaceEffects 76 80 75 61 33 6323 822
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Collective resonances in gold nanoparticle arrays
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Oct 32008 | PHYSICAL REVIEW LETTERS 101 (14)
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Feb 11 2000 | CHEMICAL PHYSICS L ETTERS 217 (6), pp.517-523
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Mar 5 2010 | CHEMICAL PHYSICS LETTERS 437 (4-6) , pp.153-164

Target-Responsive Structural Switching for Nucleic Acid-Based Sensors

© 7 L.0:Song 5P and Fan. CH 45 33 41 35 21 53 636
May 2010 | ACCOUNTS OF CHEMICAL RESEARCH 43 {5) , pp.621-541
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Solar Hydrogen Generation by a CdS-Au-TiO2 Sandwich Nanorod Array Enhanced with Au .
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