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Plate tectonics is a scientific theory describing the large-scale motion 4. gi<il mlaal) ¥
of Earth's lithosphere. The theoretical model builds on the concept of continental
drift developed during the first few decades of the 20th century.
The geoscientific community accepted plate-tectonic theory after seafloor spreading was
validated in the late 1950s and early 1960s
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and paleontological Australopithecusis an extinct genus of hominins. From _uSiugliiul Jgf ¥
archaeological evidence, the Australopithecus genus apparently evolved in eastern Africa
around 4 million years ago before spreading throughout the continent and eventually becoming

extinct somewhat after two million years ago.
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Geochronology is the science of determining the age  _aslsig &isandy Aslsigsdisa agle ¢
of rocks, fossils, and sediments using signatures inherent in the rocks

themselves. Thermochronology is the study of the thermal evolution of a region of a
planet. Thermochronologists use radiometric datingalong with the closure
temperatures that represent the temperature of the mineral being studied at the time
given by the date recorded, to understand the thermal history of a specific rock,
mineral, or geologic unit. It is a subfield within geology, and is closely associated

with geochronology.
The lanthanide series of chemical elements comprises the — claddidll dlulu palic ©
fifteen metallic chemical elements with atomic numbers 57 through 71,
from lanthanum through lutetium These fifteen lanthanide elements, along with the
chemically similar elements scandium and yttrium, are often collectively known as

the rare earth elements.
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A batholithis a large emplacement of i€y (il Jia Al cladall) %
igneous intrusive (also called plutonic) rock that forms from cooled magma deep in the
intermediate rock— Earth's crust. Batholiths are almost always made mostly of felsic or
A laccolith is a sheet intrusion (or .types, such as granite, quartz monzonite, or diorite
concordant pluton) that has been injected between two layers of sedimentary rock. The
pressure of the magma is high enough that the overlying strata are forced upward,

giving the laccolith a dome or mushroom-like form with a generally planar base
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an anticline is a type of fold that is an arch-like shape and has its oldest 5!l g 548l Vv
beds at its core. A typical anticline is convex up in which the hinge or crest is the
location where the curvature is greatest, and the limbs are the sides of the fold that
a syncline is a fold with younger layers closer to the center 4 dip away from the hinge.
of the structure. A synclinorium (plural synclinoriumsor synclinoria) is a large syncline
with superimposed smaller folds.!!! Synclines are typically a downward fold, termed a
synformal syncline (i.e. a trough); but synclines that point upwards, or perched, can be

found when strata have been overturned and folded
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Foliation in geology refers to repetitive layering in metamorphic rocks. Each G gl A

layer may be as thin as a sheet of paper, or over a meter in thickness
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A lodestone is a naturally magnetized piece of the - dawahlizae Jlaa V)Y
mineral magnetite They are naturally-occurring magnets, which can attract iron. The
property of magnetism was first discovered in antiquity through lodestones. Pieces of

lodestone, suspended so they could turn, were the first magnetic compasses
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Body Waves
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A telluric current or Earth current, is an electric current which — dua ¥ 4.l cjlal 1Y
moves underground or through the sea. Telluric currents result from both natural causes
and human activity, and the discrete currents interact in a complex pattern. The currents

are low frequency and travel over large areas at or near the surface of the Earth.
The electromagnetic dawn chorus is a phenomenon that occurs most often at or jail) Auidgas VY

shortly after dawn local time. With the proper radio equipment, dawn chorus can be converted to

sounds that resemble birds' dawn chorus (by coincidence).
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A whistler is a very low frequency or VLF electromagnetic (radio) wave generated- <)liall ¢
by lightning. Frequencies of terrestrial whistlers are 1 kHz to 30 kHz, with a maximum amplitude
at 3 kHz to 5 kHz. Although they are electromagnetic waves, they occur at audio frequencies,

can be converted to audio using a suitable receiver.

Electromagnetic hiss is a naturally occurring — ( Gudl) auwb cipd 3 dscgaleiag ¢Sl cilagall Vo
Extremely Low Frequency/Very Low Frequency electromagnetic wave (i.e., 300 Hz — 10 kHz)
plasma of either the Earth's ionosphere or magnetosphere. Its name is that is generated in the
derived from its incoherent, structureless spectral properties which, when played through
an audio system, sound like white noise (hence the onomatopoetic name, 'hiss').
Geomagnetic secular variation refers to changes in the Earth's - d.af) Lunhiad) Lulall) culs V1
magnetic field on time scales of about a year or more. These changes mostly reflect changes in
the Earth's interior, while more rapid changes mostly originate in

the ionosphere ormagnetosphere
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Paleomagnetismis the study of the record of the Earth's magnetic field in — diiblaagdl VYV
rocks, sediment, or archeological materials. Certain minerals in rocks lock—in a record of the
direction and intensity of the magnetic field when they form. This record provides information on
the past behavior of Earth's magnetic field and the past location of tectonic plates. The record
and sedimentary rock sequences (provides a of geomagnetic reversals preserved in volcanic
tool. Geophysicists who specialize in time-scale that is used as a geochronologic

paleomagnetism are called paleomagnetists
An aurora, sometimes referred to as a polar light, is a natural light display in the sky, 32&ll YA
predominantly seen in the high latitude (Arctic and Antarctic) regions.! Auroras are produced
when the magnetosphere is sufficiently disturbed by the solar wind that the trajectories of
charged particles in both solar wind and magnetospheric plasma, mainly in the form of electrons
and protons, precipitate them into the upper atmosphere (thermosphere/exosphere), where their

energy is lost.
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The Laschamp event was a short reversal of the Earth's magnetic field. It .aldy &as V4
occurred 41,400 (+2,000) years ago during the last ice age and was first recognised in
the late 1960s as a geomagnetic reversal recorded in the Laschamp lava flows in the
Clermont-Ferrand district of France

Magnetostratigraphy is a geophysical correlation technique géj)%abhj oulalia 483 Y.
used to date sedimentary and volcanic sequences.

The dynamo theory describes the process through which a - daglgall Kualball d$aal) ¥
conducting fluid can maintain a magnetic field rotating, convecting, and electrically
over astronomical time scales. A dynamo is thought to be the source of the Earth's

magnetic field, as well as the magnetic fields of other planets.
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Isostasy is the state of gravitational equilibrium —selally ¥ 5,880 o Audlall Ol YY
between Earth's crust and mantle such that the crust 'floats' at an elevation that depends on its

thickness and density of underlying roots of the low density of the mountain
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Post—glacial rebound (sometimes called continental —4,alal) 581 JYA Al (e day) Ji) gl Yy
rebound) is the rise of land masses that were depressed by the huge weight of ice sheets during
the last glacial period, through a process known as isostatic depression. Post—glacial rebound
and isostatic depression are different parts of a process known as either glacial isostasy

the Coriolis force is an inertial force (also called a fictitious force) that — g, ¢S sab v

acts on objects that are in motion relative to a rotating reference frame
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An Earth ellipsoid is a mathematical figure approximating the shape of — allay) pdall YO
the Earth, used as a reference frame for computations in geodesy, astronomy and the

geosciences. Various ellipsoids have been used as approximations.
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S-waves, secondary waves, or shear waves (sometimes called an elastic -4 cilage Y1
S-wave) are a type of elastic wave, and are one of two types of elastic body waves, so

named because they move through the body of an object, unlike surface waves.
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The Mohorovi¢i¢ discontinuity usually referred to as the Moho, is the — g gladi) YV

boundary between the Earth's crust and the mantle.
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Geodesy known as geodetics or geodetics engineering— a branch Luasgall YA
of applied mathematics and earth sciences, is the scientific discipline that deals with the
measurement and representation of the Earth (or any planet), including its gravitational
field, in a three—dimensional time-varying space. Geodesists also
tides, and polar motion, study geodynamical phenomena such as crustal motion,

using space and terrestrial techniques while relying on datums and coordinate systems

global positioning system (GPS). allal) a8|gall saa3 allai ¥4
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The Gravity Recovery And Climate (Lwg) Flally  4wdladl  Saladad 403 Y.
NASA and the German Aerospace Center, has Experiment (GRACE), a joint mission of
been making detailed measurements of Earth's gravity field anomalies since its launch in

March 2002.

In astronomy and astrophysics, a mass concentration (or mascon) is a - (wigSula ¥
region of a planet or moon's crust that contains a large positive gravitational anomaly
Mare Imbrium” Sea of Showers' or 'Sea of Rains') is a vast lava —Uady) cas vy
plain within the Imbrium Basin on the Moon. One of the larger craters in the Solar

Late System, The Imbrium Basin formed from the collision of an asteroid during the

Heavy Bombardment.
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Mare Crisium (the 'Sea of Crises’) is a lunar mare located in the Moon's aguws< YV
Crisium basin, just northeast of Mare Tranquillitatis. The basin is of the Pre—
Imbrian period, 4.55 to 3.85 billion years ago.

Mare Nectaris ('Sea of Nectar') is a small lunar mare or sea (a volcanic lava — )< ¥¢
plain noticeably darker than the rest of the Moon's surface) located south of Mare
Tranquillitatis southwest of Mare Fecunditatis, on the near side of the moon.

Mare Humorum (the 'Sea of Moisture’) is a lunar mare. The impact ag,3a92 oalsal Yo

basin it is in is 425 kilometers across
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A pseudosection, also called an equilibrium — Liseal/ Gilaaaill ¢ jlgig dalidal) cYlaal) )dia) 1
phase diagram, is a type of phase diagram that shows the fields of stability of different

equilibrium mineral assemblages for a single bulk-rock composition.
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originally in geostatistics, Kriging or Gaussian process regressionis a jlaiyl YV
method of interpolation for which the interpolated values are modeled by a Gaussian
process governed by prior covariances, as opposed to a piecewise-

polynomialspline chosen to optimize smoothness of the fitted values.
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China accused of restricting rare earth metal exportssalill jaliall cfjala 2083 fual) 2wl YA
The European Union, United States and Japan bring a complaint to the World Trade
Organization. They allege China is restricting exports of so—called rare earth metals and
that distorts the global economy. Rare earth metals are used to make high-tech devices
and the restrictions make it more expensive to make such goods outside China.

South Africa miners return to work after longest platinum strike — il aalia ua Gl ¥4
Tens of thousands of South African platinum miners returned to work after wage deals
ended the longest and most damaging strike in the country's history. The five-month
strike hit 40 percent of global production of the precious metal and has cost $2.25
billion in lost revenue. A supervisor at the Marikana operations of London-listed it could
be a week or more before any workers went back underground. A return to full
production could still take three months. they estimated the world No. 1 platinum

producer would end up losing $1.04 billion due to the strike. the Association of
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Mineworkers and Construction Union (AMCU) had demanded an immediate doubling of

basic wages to $1,200 a month.
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potential supply constraints of Tellurium that could limit the large-scale deployment of

the Cadmium Telluride (CdTe) solar photovoltaic technology

£4)



Vsl o cadl lawh dalsal) sda cuiygd La 13) Jedll Gany grd leleaTi ¥ Al
dagadl) BeliS (puad B ABIS dojun gkl By Bk Sl ) ol Al
Oa aSll ey Aadiiacall agaadlsl) a)oli b dlaw (AT aa ddaail) A8l s gl
Claagil) pa Bld) A8 Bygwa addi §paiesall clilbaayly cluhal) b Lladl ol
i o clegsally dsliall ailh @l 08 of Wl o dua galaadl clalasy
AT e dall il e iagdl OS5 o) Sa asagll Admall alaall gl
Lalll o Bases o) Al dbaa jolas e jall wasd g ail) sale) Bl
dadiall 8 Ny (sl Aol ZLAIAY) (e OSar La (3AT Jla - daabd) dd)aad)
W) Con ) Bla sued b aalud ) Galaally dgal) (e paad) gz )Ada) Al AR
Odlaal) el U alial) (uly — Blad) Gailga JS (B iyl Bla o bl g Jia
5hgially daddiccall dlgall Gars Ao iy (Sl Wawa S LeS daalitall §yail) cld
Y Jhal Jae Ao i () Callilly BN culial) @lig i<l Jlaa B cilibaill Lo

kg ) dslia (B Ly sa Leanl Cun e guladlly Liailly cailly LGl juas

OsSibiad) waeas] AU - b} © — %

o LShal) Jay paals g srally e dal) saall JSa o Aagdal) B Sale LSl aalsD
2usY) dga af o 1Shul) luapully Sl glag g Al Sale sa s il
9 (ke ) jelie p JS& B Bagaga Ay A Byddl) B 5y AT
il O3Sl o Jguanl) oy ddallaa s WilEy Ay sl JISEY) (1 Asgita Asgara
A 1) Sl e Ljsly ISl A3 dlay L OsSbiadl SliSia ol G5k e S
(akiially lall) (MSE agia (Sl Calls gl (Cipads S ¢ SlsS)

il LAY (e il (e oty cBluagall oladl cilbig S8 (SN Qe sy Gy SN cpliad) Gl <) Jlaa £
do¥ daad) o SBL jaaag gpdall QAN Qg o Vet AR Adiagally il ciliig S Ar daalg GG Jaally e
e gl G (e il V) (e 1oty A8 jRal) cilalawal) culaig SN IS iy I
e JS (pa (IS @l g il g caeyS ccaad (55 ¢ sl () Sbead) (cha Ayl QST A3NE Sllia £ ¥

tqy



—44ct ea o lgtallee s WGl Jaiddy ol dudle dage @ld Ll
gD sl Lghe Gl Sam WAl (Say OShedl pus) G 74404
Al gl b jlgaai) o) aieal) WY il (g cLaDLd) ugd ¢ Al
Ga Ve s dlgias Al cibig i<ty delia B Jo¥) aldal) B leaiy) 4l
S J Jalray Wjaadl lghliiu) ol dua (ol A fsiall 4l Jlaa)
Tl Al ASbud) cilbilee B o) Al BalaS padind L) LS Saall Joal) gailady
Balall Ay (1) O gbiad) iaia ol O sSang pdl) L) wpal) dlibuS ¢ gSabdl) alina
P Dlagall sbdl Gl zWI A olall delia B el Y1 5ol
WS G G i aa AW el Geaa ol Gub oo il
(4 Jhaal) cyslsl) iS50 o8 ulel) iially . e grhans (B Crng gl
Alsn A i 2l Ally (GeSilaad) @lsl Ao sy & Cmagngdl JJEA A
adl 13 () dadata yp< A g e (AT AEL ol of oSag Augle Aaga VY0
OsSabaad) LY AlAY) algal) () ol gall AR Auld alge dbll) aly . Y
o il waall ps) Gl LV oe JBl OsSbiadl aesi (AU 744 Aa dAce
V) a2 gaia oY) s Gl /vy e

There are three crystalline forms of silica; quartz, tridymite, cristobalite and there are two
variations of each of these (high and low.)
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silicon is produced as a ferroalloy either ferrosilicon or silicon manganese

The main product SiHCI jkiall G slSl Cliba gyan 58 puile) gilally € ¢

zone refining ddhaia n i ¢o

Dopants are generally added subsequent to crystal growth ), sll) gail d8aY 4ulé ajga ddla) ¢4
Gl o> g aat) auasf GG 70, 1> Ol st AG799 i AAe <0 s<ibull LY alA1) gal) £V
Feedstock for silicon production >98.5-99% SiO,, <0.1%Fe,0; and <0.15% assiast¥) s
Al,O;.
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or PVA,(By mixing copper nanowires with small amounts of poly (vinyl aIcohoI) —eloygsll
the researchers created aerogel monoliths that could turn into a sort of sliceable,
shapeable rubber. However, this rubber conducts electricity.

Bl Aoy pdl) i et Bgal gl Ogialill Jaryg o Aatall dlad) aa Lalal Jalidg Aula jladiud Slga o
working to create blood pressure and body temperature sensors —Juag ) (uladll JiS (pa aad)

out of copper aerogel monoliths — another way copper could help improve human health.
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Cryogenics is not a very well defined term; here | have — 51 1) ddlle 5)al) cilajal 3,40 alili o0
taken it to mean systems that operate at temperatures of 77 K and below, with the
emphasis on systems operating below 4.2 K and above 1 K. The first two temperatures
are, of course, the boiling points of nitrogen and helium respectively. A cryogenic
experiment or system is normally dominated by the need to get something cold and
keep it cold, with other elements of the design subservient to that. Generally, the need
to operate at cryogenic temperatures makes even an otherwise simple experiment
complicated, and the colder you need to go, the harder life generally gets. Since it is so
time consuming to get things cold, the ability to experiment with new techniques is
somewhat limited, and most low temperature labs cling to a set of tried—and-trusted
methods. Often these differ from lab to lab, and in the most interesting cases are
contradictory. First, a few basic definitions. In these notes, | shall use the following

words in the way defined here (these are not the only definitions) — cryostat: the system
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that a low temperature experiment goes in — dewar: something for storing and (possibly)
transporting liquid cryogens

= OsSh B Balaal agall e Sl lia Dilaly cilig gl Cipad Al Apdl cad claswa 0%

Antimatter is the opposite of normal matter. More specifically, the sub—atomic particles
of antimatter have properties opposite those of normal matter. The electrical charge of
those particles is reversed. Antimatter was created along with matter after the Big Bang,
but antimatter is rare in today's universe, and scientists aren't sure why.

Rapidly advancing technologies ensure a role for — 4Ll clagjal) saad ciludlsgd) asial oV

copper in future RFID (RF identification) systems
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Phosphor bronzes have been around for a long time. In strip form, — (gl  sausdl) oA
they are widely used for, among other things, electrical and electronic connectors. The
alloys typically contain up to 10% tin and up to 0.35% phosphorus

copper vapor laser (CVL) known for more than 15 years — 3\l (uladll s 48 04
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Refers collectively to all types of digital subscriber lines, the — (J) () 52 as)) duE v
two main categories being ADSL and SDSL. Two other types of xDSL technologies
are High—data-rate DSL (HDSL)and Very high DSL (VDSL)., DSL technologies use
sophisticated modulation schemes to pack data onto copper wires. They are sometimes
referred to as last—-mile technologies because they are used only for connections from a
telephone switching station to a home or office, not between switching stations., xDSL
is similar to ISDN inasmuch as both operate over existing copper telephone lines (POTS)
and both require the short runs to a central telephone office (usually less than 20,000
feet). However, xDSL offers much higher speeds — up to 32 Mbps for upstream traffic,
and from 32 Kbps to over 1 Mbps for downstream traffic
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CMOS (Complementary Metal Oxide Semiconductor) manufacturing - (ulaill ga FERYI)
process in order to take advantage of copper's superior electrical and thermal
the CMOS (Complementary Metal Oxide Semiconductor) manufacturing conductivity.
process to take advantage of copper's superior electrical and thermal conductivity.
(PCB) dsguhaall yilgall cilagh 1Y

o\Y



2a Adlia Bamial) cilihll ol cildsall sasmia clagll L8 . cpailal) MS o aaly cailad
Jadiy Uasand) LS Clatial) pran B doghaall jileall Clagl ardind . lguan
oV ARE e cugilly (M) Gl cliss degdaall Jaidl) AU clag) My
ainail) (Slg B pagl Ldla) el agga Jubadl) AU cilag) e . (F9)adas
On ol el Juidll AL clagl pa il il (LT 09 of oSar auanilly

Baaly A ganal ) Juasiy @ligSall Sy b dua (gAY Gk

| O © O

OO O

=

Iy ey ey

Tasa (Gl Al A gl adgal pdalia — Aylaial Y CilE Juall (o — 1) J<
b ) ddadi cliggall G duasilly oS5

Ladie . Jaiil) Jagual () Aagila Aagl amd aaly OoSal Jindll AU cilagl o gl

doghe dagllgde (gl faky ¥ gaf ledia clige o dagll) Jaids ¥

Wire wrap is a method to construct electronic circuit boards. - oLy Gy y
Electroniccomponents mounted on an insulating board are interconnected by lengths of
insulated wire run between their terminals, with the connections made by wrapping
several turns around a component lead or a socket pin.

Point-to—point construction is a non-automated method of construction — dk&i ) 4k 7 ¢
of electronics circuits widely used before the use of printed circuit boards (PCBs) and
automated assembly gradually became widespread following in the 1950s.

Gl dng! ) Al Jagpadl] p2iieny daly (sl il A cilagl o il 10

The basic concept of a breakout board is that is takes a single electrical component and makes
Usually the electrical component is an integrated circuit (IC). Integrated circuits, it easy to use.
as you may know, have pins on them. The pins on an IC can do a multitude of things, but you

usually have pins for supply power, pins for providing a ground, pins for receiving an input and
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A breakout board “breaks out” these pins onto a printed circuit pins for sending an output.
board that has its own pins that are spaced perfectly for a solderless breadboard, giving you
easy access to use the integrated circuit.
3yo0aa ludl dagl of MUY Ao gudaa Aagl 11
When the board has no embedded components, it is more correctly called a printed wiring
board (PWB) or etched wiring board.
dogbaall sl aand g Y1 clis€all aa Agmall Jiadl) AU clag) o (3l 1Y
A PCB populated with electronic components is called a printed circuit assembly (PCA), printed
circuit board assembly or PCB assembly (PCBA). The IPC preferred term for assembled boards
is circuit card assembly (CCA,)
Screen printing is a printing technique whereby a mesh is used to transfer — 4ilall dslb 1A

ink onto a substrate, except in areas made impermeable to the ink by a blocking stencil.
Flexography is a form of printing process which utilizes a flexible— 53U ) iclll 14
relief plate. It is a modern version of letterpress which can be used for printing on
almost any type of substrate, including plastic, metallic films, cellophane, and paper.
Offset printing is a commonly used printing technique in which — 4ii gl 4jaal) deldal) Ve
the inkedimage is transferred (or 'offset’) from a plate to a rubber blanket, then to the printing

surface.
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Inkjet printing is a type of computer printing that recreates — _all 4l deldall VY-
a digital image by propelling droplets of ink onto paper, plastic, or other substrates

A flexible display is an electronic visual display which is flexible in nature — 4l (aal) clals vy
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as opposed to the more prevalent traditional flat screen displays used in most electronics

devices.
- Radio-frequency identification (RF/D) uses electromagnetic fields todSy) culadad) v
automatically identify and track tags attached to objects. The tags contain electronically

stored information
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Computer Aided Manufacturing soffware — wigulall "33 buas aisalll’ galp V €
a A hybrid integrated circuit, HIC, hybrid microcircuit, or simply hybrid is — 4iagll sl Ve
miniaturized electronic circuit constructed of individual devices, such as semiconductor devices
e.g. transistors and diodes and passive components e.g. resistors, inductors

, transformers, and capacitors, bonded to a substrate or printed circuit board (PCB).
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Screen printing is a printing technique whereby a mesh is used to — 4, all Lala) deld VY
transfer ink onto a substrate, except in areas made impermeable to the ink by a
blocking stencil.

Photoengraving is a process that uses a light-sensitive photoresist - (g g Uk jaad) VY

applied to the surface to be engraved to create a mask that shields some areas during a
subsequent operation which etches, dissolves, or otherwise removes some or all the material
from the unshielded areas. Normally applied to metal, it can also be used on glass, plastic and
other materials.

Printed circuit board milling (also: isolation milling) — dsguaall Juiudll AU cilagt ks 4085 VA

is the process of removing areas of copper from a sheet of printed circuit board material to
recreate the pads, signal traces and structures according to patterns from a digital circuit board

plan known as a /ayout file.
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The elevation of a geographic location is its height above or below a fixed - clela)l VA
reference point, most commonly a reference geoid, a mathematical model of
the Earth's sea level as an equipotential gravitational surface (see Geodetic system,
vertical datum). Elevation, or geometric height, is mainly used when referring to points
on the Earth's surface, while altitude or geopotential height is used for points above the
surface, such as an aircraft in flight or a spacecraft in orbit, and depth is used for points

below the surface
A depression in geology is a landform sunken or depressed below the — Ll A

surrounding area. Depressions may be formed by various mechanisms.
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changes from the vertical level, | sensitive inclinometer designed to measure very small
either on the ground or in structures.l!! Tiltmeters are used extensively for
monitoring volcanoes, the response of dams to filling, the small movements of
potential landslides, the orientation and volume of hydraulic fractures, and the response
of structures to various influences such as loading and foundation settlement. Tiltmeters
may be purely mechanical or incorporate vibrating—wire or electrolytic sensors for
electronic measurement. A sensitive instrument can detect changes of as little as

one arc second.
The turn coordinator (TC) is a further development — (52 &3« S Olgd UsaaS Gkl Jlaa AY
of the turn and slip indicator (T/S) with the major difference being the display and the
axis upon which the gimbal is mounted. The display is that of a miniature airplane as

seen from behind.
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A tilt sensor can measure the tilting in often two axes of a - (il jldiul jlga AY
referenceplane in two axes. In contrast, a full motion would use at least three axes and
often additional sensors. One way to measure tilt angle regarding the earths ground
plane, is to use an accelerometer. Typical applications can be found in the industry and
in game controllers.

An attitude indicator (Al), also known as gyro horizon or artificial - g:.uu\z\ N A¢
horizon or attitude director indicator (ADI, when it has a Flight Director), is
an instrument used in an aircraft to inform the pilot of the orientation of the aircraft
relative to Earth's horizon. It indicates pitch (fore and aft tilt) and bank (side to side tilt)
and is a primary instrument for flight in instrument meteorological conditions.

Liquid capacitive inclinometers are Inclinometers whose — Jilgudl 4 33gal A0
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sensing elements are made with liquid capacitive technology; they are considered
gravity based.

North America, is a platform game for the Game Boy - d4d.ilal ) (phs AT
Advance that wasdeveloped by Artoon and published by Nintendo. It features a built-
in tilt sensor, which is used to manipulate the game's environment.

Kirby Tilt 'n" Tumble, known in Japan as Korokoro Kirby , is - g.,\ys g, Jdaa AV
video game published and developed by Nintendo for the Game Boy an action puzzle
Color handheld video game console.

The PlayStation 3 (abbreviated to PS3) is a home video game console developed ¥ claty) 5yl M
by Sony Computer Entertainment. It is the successor to PlayStation 2, and is part of
the PlayStation brand of consoles. It competed with Microsoft's Xbox 360 and Nintendo’s Wii as
part of the seventh generation of video game consoles.

Al diie Al M

A Controller Area Network (CAN bus) is avehicle bus standard designed to

allow microcontrollers and devices to communicate with each other in applications without

a host computer. It is a message-based protocol, designed originally for multiplex electrical
wiring within automobiles, but is also used in many other contexts.
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Microelectromechanical systems (MEMS), ((ue) 3uaall 4Kl g 58 Jaa jladiu) aBil 44
alsowritten as micro—electro—mechanical, Microelectromechanical or microelectronic and
micro electro mechanical systems and the related micro mechatronics) is the technology
of microscopic devices, particularly those with moving parts. It merges at the Nano-

scale into nanoelectromechanical systems (NEMS) and nanotechnology.
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Polaris, designated Alpha Ursae Minors (a Ursae Minors, commonly — () ¥s 4
the North Star or Pole Star, is the brightest star in the constellation of Ursa Minor. It is
very close to the north celestial pole, making it the current northern pole star. The
revised Hipparcos parallax gives a distance to Polaris of about 433 light-years

(133 parsecs) while calculations by other methods derive distances around 30% closer.
Crux is a constellation located in - 4ilall cud ¢ @b g b Ausial) slad) b ol G 4SsSA Y
thesouthern sky in a bright portion of the Milky Way. It is among the most easily

distinguished constellations, as none of its four main stars has an apparent visual
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Age of Oceanic Lithosphere (m.y.)
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magnitude fainter than +2.8, even though it is the smallestof all 88
modern constellations. Its name is Latin for cross, and it is dominated by a cross-
shaped or kite-like asterism that is commonly known as the Southern Cross.
Geophysics is a subject of natural science concerned with the physical - ¢Ljdgall 47
processes and physical properties of the Earth and its surrounding space environment,
and the use of quantitative methods for their analysis

A volcano is a rupture in the crust of a planetary—-mass object, such - (sl 4¢
as Earth,that allows hot lava, volcanic ash, and gases to escape from a magma

chamber below the surface.
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The strike line of a bed, fault, or other planar feature, is a line —4adal) of 45, gald waagd e

representing the intersection of that feature with a horizontal plane
The turn coordinator (TC) is a further development of the turn and slip — @3} <y 41
indicator (T/S) with the major difference being the display and the axis upon which the

gimbal is mounted.
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Well logging, also known as borehole logging is — wa (<& A0 sl dg)) Joawdy (uld 4V
thepractice of making a detailed record of the geologic formations penetrated by
a borehole. The log may be based either on visual inspection of samples brought to the
surface

the baseline, the x—height or corpus size, the height of the ascenders - lghill Laady 4A
and the bottom line of the descenders make up four horizontal (virtual) lines which
represent the lineation of handwriting.

Structural geology is the study of the three—dimensional distribution — 4S5l Laglgall 44-
of rock units with respect to their deformational histories. The primary goal of structural
geology is to use measurements of present-day rock geometries to uncover information
about the history of deformation (strain) in the rocks, and ultimately, to understand
the stress field that resulted in the observed strain and geometries.

The pelvis (plural pelvis or pelvises) is either the lower part of the jasall Jua 43y ould) + «
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trunk of the human body™ between the abdomen and the thighs (sometimes also
called pelvic region of the trunk) or the skeleton embedded in it (sometimes also
called bony pelvis, or pelvic skeleton).

A line array is a loudspeaker system that is made up of a number of usually — lyghi 4c gana) )
identical loudspeaker elements mounted in a line and fed in phase, to create a near-line

source of sound.
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Display indicators that could measure the angle of inclination sensor — jlediu) Juall 4 g3
information received through a circuit ADXLO)5 and 74HC164 microcontroller is
displayed on the 7-segment display with PIC assembly language prepared by the

software. Asm and portal pcb schema files available
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The analog signal is sampled— (glsil) A Al (e (V1€ (w2 V1 £) 3,24 S8 5,500 Laddiees )
by an Analog Devices AD7896 12 bit, serial analog to digital converter. The PIC receives
digital data from this device and performs some conversions on the data so that it can

display the result on the 7 segment displays. A 74HC164 serial to parallel decoder.
ov¢
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The circuit uses an ADXLOS — 5Ll ' jhall dhiiS \galadin) (S il Al Jasia (Y L o)
Accelerometer to sense the inclination angle. In this arrangement, it can read from (.0
to 89.9 degrees. VR1 provides a small amount of Gain adjustment, while VR2 provides

an Offset adjustment which can be used to ‘zero’ the reading.
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