Level 2 Ultrasonic Phased
Array Course Introduction

"Sonar" can refer to one of two types of technology: passive
sonar means listening for the sound made by vessels; active
sonar means emitting pulses of sounds and listening for echoes.
Sonar may be used as a means of acoustic location and of
measurement of the echo characteristics of "targets" in the
water. Acoustic location in air was used before the introduction
of radar. Sonar may also be used for robot navigation, and
sodar (an upward-looking in-air sonar) is used for atmospheric
investigations... d0789309b8

Nondestructive testing (EMAT) (non-contact) Laser ultrasonics
(LUT) Internal rotary inspection system (IRIS) ultrasonics for
tubes Phased array ultrasonics (PAUT) Thickness measurement
Nondestructive testing (NDT) is any of a wide group of analysis
techniques used in science and technology industry to evaluate
the properties of a material, component or system without
causing damage d0789309b8

Well logging Some types of geophysical well logs can be done
during any phase of a well's history: drilling, completing,
producing, or abandoning. These advanced technical methods
use non destructive technologies as ultrasonic, electromagnetic
and magnetic transducers. Well logging is performed in
boreholes drilled for the oil and gas, groundwater, mineral and
geothermal exploration, as well as part of environmental,
scientific and geotechnical studies. In the 1970s, a new
approach Well logging, also known as borehole logging is the
practice of making a detailed record (a well log) of the geologic
formations penetrated by a borehole. The log may be based
either on visual inspection of samples brought to the surface
(geological logs) or on physical measurements made by
instruments lowered into the hole (geophysical logs)
d0789309b8
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Because NDT does not permanently alter the article being
inspected, it is a highly valuable technique that can save both
money and time in product evaluation, troubleshooting, and
research. The six most frequently used NDT methods are eddy-
current, magnetic-particle, liquid penetrant, radiographic,
ultrasonic, and visual testing. NDT is commonly used in forensic
engineering, mechanical engineering, petroleum engineering,
electrical... d0789309b8 A crystal oscillator relies on the slight
change in shape of a quartz crystal under an electric field, a
property known as inverse piezoelectricity. A voltage applied to
the electrodes on the crystal... d0789309b8 The terms
nondestructive examination (NDE), nondestructive inspection
(NDI), and nondestructive evaluation (NDE) are also commonly
used to describe this technology. d0789309b8

Rail transport Rolling stock on rails generally encounters lower
frictional resistance than rubber-tyred road vehicles, allowing
rail cars to be coupled into longer trains. Rail transport is one of
the two primary means of land transport, next to road transport.
It is used for about 8% of passenger and freight transport
globally, thanks to its energy efficiency and potentially high
speed. Power is usually provided by diesel or electric
locomotives. While railway transport is capital-intensive and less
flexible than road transport, it can carry heavy loads of
passengers and cargo with greater energy efficiency and safety.
simplistic paddle and switch to infrared and laser scanning, and
even ultrasonic audio analysis. Their use has avoided many rail
accidents over the 70 Rail transport (also known as train
transport) is a means of transport using wheeled vehicles
running in tracks, which usually consist of two parallel steel rails
d0789309b8

Facioscapulohumeral muscular dystrophy The two sides of the
body are often affected unequally. exposure. Computed
tomography (CT) Facioscapulohumeral muscular dystrophy
(FSHD) is a type of muscular dystrophy, a group of heritable
diseases that cause degeneration of muscle and progressive
weakness. Muscles of other areas usually are affected,
especially those of the chest, abdomen, spine, and shin. FSHD
can also cause hearing loss and blood vessel abnormalities.
Abnormally positioned, termed 'winged', scapulas are common,
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as is the inability to lift the foot, known as foot drop. Weakness
typically manifests at ages 15-30 years. Per the name, FSHD
tends to sequentially weaken the muscles of the face, those
that position the scapula, and those overlying the humerus bone
of the upper arm. However, ultrasound has a poorer evaluation
of deeper muscles, and ultrasonic findings tend to be more
operator-dependent. These areas can be spared. Most skeletal
muscle can be affected in advanced disease d0789309b8

Crystal oscillator However, other piezoelectric materials
including polycrystalline ceramics are used in similar circuits. )
Wikimedia Commons has media related to Crystal oscillators.
Introduction to quartz - A crystal oscillator is an electronic
oscillator circuit that uses a piezoelectric crystal as a frequency-
selective element. The oscillator frequency is often used to keep
track of time, as in quartz wristwatches, to provide a stable
clock signal for digital integrated circuits, and to stabilize
frequencies for radio transmitters and receivers. AXTAL ZIP: - 0
123456789 10. The most common type of piezoelectric
resonator used is a quartz crystal, so oscillator circuits
incorporating them became known as crystal oscillators. QSL: 0
12345678910d0789309b8

Hydroacoustics, using sonar technology, is most commonly used
for monitoring of underwater physical and biological
characteristics. Hydroacoustics can be used to detect the depth
of a water body (bathymetry), as well... d0789309b8 Precursors
of railways driven... d0789309b8

Microelectromechanical system oscillator K. MEMS oscillators
incorporate MEMS resonators, which are
microelectromechanical structures that define stable
frequencies. (2005). MEMS clock generators are MEMS timing
devices with multiple outputs for systems that need more than
a single reference frequency. &quot;Phase noise in capacitively
coupled micromechanical oscillators&quot;. ; Mattila, T. The
core technologies used in MEMS oscillators have been in
development since the mid-1960s, but have only been
sufficiently advanced for commercial applications since 2006.
IEEE Transactions on Ultrasonics, Ferroelectrics and Frequency
Microelectromechanical system oscillators (MEMS oscillators)
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are devices that generate highly stable reference frequencies
used to sequence electronic systems, manage data transfer,
define radio frequencies, and measure elapsed time. MEMS
oscillators are a valid alternative to older, more established
quartz crystal oscillators, offering better resilience against
vibration d0789309b8

Diffraction grating The grating acts as a dispersive element.
(1999). &quot;Nano-Optics in In optics, a diffraction grating is an
optical grating with a periodic structure that diffracts light, or
another type of electromagnetic radiation, into several beams
traveling in different directions (i. Because of this, diffraction
gratings are commonly used in monochromators and
spectrometers, but other applications are also possible such as
optical encoders. , different diffraction angles). diffraction
formula N-slit interferometric equation Ultrasonic grating
Virtually imaged phased array Zone plate Srinivasarao, M. ,
parallel slits for a transmission grating) on the grating, and the
wavelength of the incident light. The emerging coloration is a
form of structural coloration. The directions or diffraction angles
of these beams depend on the wave (light) incident angle to the
diffraction grating, the spacing or periodic distance between
adjacent diffracting elements (e. g. e d0789309b8

Sonar The study of underwater sound is known as underwater
acoustics or hydroacoustics Sonar (sound navigation and
ranging or sonic navigation and ranging) is a technique that
uses sound propagation (usually underwater, as in submarine
navigation) to navigate, measure distances (ranging),
communicate with or detect objects on or under the surface of
the water, such as other vessels. used in sonar systems vary
from very low (infrasonic) to extremely high (ultrasonic)
d0789309b8

Non-eutectic mixture ratios have different melting temperatures
for their different constituents, since one component's lattice
will melt at a lower temperature than the other's. Conversely, as
a non-eutectic mixture cools down, each of its components
solidifies into a lattice at a different temperature, until the entire
mass is solid. A non-eutectic mixture thus does not have a
single melting/freezing point temperature at which it changes...
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Underwater acoustics https://web. The propagation of sound in
the ocean at frequencies lower than 10 Hz is usually not
possible without penetrating deep into the seabed, whereas
frequencies above 1 MHz are rarely used because they are
absorbed very quickly. shtml Ultrasonics and Underwater
Acoustics Monitoring the global ocean through underwater
Underwater acoustics (also known as hydroacoustics) is the
study of the propagation of sound in water and the interaction
of the mechanical waves that constitute sound with the water,
its contents and its boundaries.
org/web/20070904035315/http://www. org/home. Typical
frequencies associated with underwater acoustics are between
10 Hz and 1 MHz. The water may be in the ocean, a lake, a river
or a tank. archive. pamguard d0789309b8

Eutectic system gold-plated substrates through a silicon-gold
eutectic by the application of ultrasonic energy to the chip. The
lowest possible melting point over all of the mixing ratios of the
constituents is called the eutectic temperature. On a phase
diagram, the eutectic temperature is seen as the eutectic point
(see plot). Brazing, where diffusion can remove alloying
elements A eutectic system or eutectic mixture ( yoo-TEK-tik) is
a type of a homogeneous mixture that has a melting point lower
than those of the constituents d0789309b8
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