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Special
Symbols

a-level set  acrisp set of elements belong-
ing to a fuzzy set at least to a degree

Ay ={x € X | palx) 2 o}

See als@risp setfuzzy set

Af common symbol for bandwidth, in
hertz.
€1GaAs common symbol for gallium ar-

senide relative dielectric constartcaas =
12.38.

€rSi common symbol for silicon relative
dielectric constante,sj = 11.8.

€0 symbol for permitivity of free space.
€0 = 8.849 x 10~12 farad/meter.

€ common symbol for relative dielectric
constant.

o common symbol for permeability of
free space constantug = 1.257 x 10716
henrys/meter.

W common symbol for relative perme-
ability.
w common symbol for radian frequency

in radians/secondo = 2 - 7 - frequency.

6,  common symbolfor positive transition
angle in degrees.

0_ common symbol for negative transi-
tion angle in degrees.

6cond cOmmon symbol for conduction an-
gle in degrees.

6sat common symbol for saturation angle
in degrees.

Occ common symbol for FET channel-
to-case thermal resistanceci@/watt.

0;c  common symbolfor bipolar junction-
to-case thermal resistanceci@/watt.

A* common symbol for Richardson’s
constant.A* = 8.7 amperescm/°K

BVsp See gate-to-drain breakdown
voltage
BVgs See gate-to-source breakdown
voltage

dv/dt rate of change of voltage with-
stand capability without spurious turn-on of

nDC common symbol for DC to RF con-
version efficiency. Expressed as a percent-
age.

Na common symbol for power added ef-

ficiency. Expressed as a percentage.

Ny common symbol for total or true effi-
ciency. Expressed as a percentage.

Copt common symbol for source reflec-
tion coefficient for optimum noise perfor-
mance.
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H,; Seentrinsic coercive force

N, common symbol for excess noise in

watts.

ngh
watts.

common symbol for shot noise in
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ng common symbol for thermal noise in deux indices,”IRIA Rapport Laboria,No.
watts. 31, Sept. 1973.

10base2 a type of coaxial cable used to 2-D Fornasini-Marchesinimodel aZ2-D

connect nodes on an Ethernet network. Themodel described by the equations

10 refers to the transfer rate used on standard

Ethernet, 10 megabits per second. The base *i+Llj+1 = Aoxij + A1xiq1,j

means that the network uses baseband com- + Aox; jy1+ Bu;; (1a)

munication rather than broadband communi- yij = Cxij + Du;j (1b)

cations, and the 2 stands for the maximum

length of cable segment, 185 meters (almosti, / € Z+ (the set of nonnegative integers)

200). This type of cable is also called “thin” here x;; € R" is the local state vector,

Ethernet, because it is a smaller diameter ca#;; € R™ is the input vectory;; € R’ is

ble than the 10base5 cables. the output vector; (k = 0,1,2), B,C, D
are real matrices. A 2-D model described by

10base5 a type of coaxial cable used to the equations

connect nodes on an Ethernet network. The

10 refers to the transfer rate used on stan-

dard Ethernet, 10 megabits per second. The + Biuit1,j + Bouj j11 (2)

base means that the network uses baseband . .

communication rather than broadband com-;:’ J € Z.*. and (1hb) IS palledd Thehsecond 2-D

munications, and the 5 stands for the max- ornasini-Marchesini model, wherg, u;,

: . andy;; are defined in the same way as for (1),

imum length of cable segment of approxi- A BJ (k = 0.1.2) are real matrices. The

mately 500 meters. This type of cable is also k,d ’i 1) is a oartieul o),

called “thick” Ethernet, because it is a larger model (1) is a particular case of (2).

diameter cable than the 10base?2 cables.

Xit1,j+1 = A1xit1,j + A2xi j41

2-D general model a 2-D model de-

10baseT a type of coaxial cable used to scribed by the equations

connect nodes on an Ethernet network. The Xi+1j+1 = AoXi j + A1xit
10 refers to the transfer rate used on standard

Ethernet, 10 megabits per second. The base +A2Xi j1 o+ Bolij

means that the network uses baseband com- + Buuiv1j + Baui j+1
munication rather than broadband communi- yij = Cxjj + Du;;
cations, and the T stands for twisted (wire) . .

i,j € Z (the set of nonnegative integers)
herex;; € R" is the local state vecton,; €
2-D Attasimodel ~ a 2-D model described K" 1S theinputvectory;; € R”is the output
by the equations vectoranddg, B; (k =0, 1, 2),C, D arereal
matrices. In particular case f&; = B, =0
we obtain the first 2-D Fornasini—Marchesini
model and forAg = 0 andBg = 0 we obtain
the second 2-D Fornasini—Marchesini model.

cable.

Xi+1,j+1 = —A1A2x; j + A1xi41,j
+ A2x; j+1+ Bu;j
yij = Cxjj + Du;;
o 2-D polynomial matrix equation  a 2-D

i, j € Z4 (the set of nonnegative integers). equation of the form
Here x;; € R" is the local state vector,
u;j € R™ is the input vectory;; € R” is AX+BY =C D
the output vector, and 4, A2, B, C, D are
real matrices. The model was introduced bywhere A € R**?[s], B € RF*4[s], C €
Attasi in “Systemes lineaires homogenes aR**" [s] are given, by a solution to (1) we
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mean any paiX € RP>*™ [s],Y € R?7*™[s] The algorithm is based on the row compres-
satisfying the equation. The equation (1) sion of suitable matrices.

has a solution if and only if the matrices

[A, B, C] and[A, B, 0] are column equiva- 2-D Z-transform F(z1,z2) of a dis-
lent or the greatest common left divisoraf  crete 2-D functionf;; satisfying the condi-
andB is aleft divisor ofC. The 2-D equation tion f;; = O fori < O orfandj < O is

defined by
AX+YB=C (2
o0 o0
_ T N |
A€ ROP[s], B € R [s],C € R*" [s] Ferz =) ) fia's
are given, is called the bilateral 2-D polyno- i=0j=0

mial matrix equation. By a solutionto (2) we An 2-D discretef;; has the 2-D Z-transform
mean any paiX € RP*"[s],Y € R**9[s]  if the sum
satisfying the equation. The equation has a

(o SlNe )
solution if and only if the matrices Z Z fiizd -
ij21 %2

a0] _4[Ac i=0j=0

oB| | on exists.
are equivalent. 2DEGFET  Seehigh electron mobility
2-D Roesser model  a 2-D model de- transistoHEMT).
scribed by the equations 2LG  Seedouble phase ground fault

h h .
Yit1j | = [Al AZ} Xij + [31} Wi 3-dB bandwidth for a causal low-pass
X g Az Aa || xj; By |V or bandpass filter with a frequency function
H (jw) the frequency at whichH (jw) |45
is less than 3 dB down from the peak value

X | H(wp) |.
vij=C| i |+ Duij

ij 3-level laser  a laser in which the most
Herex?. € R™ andx!, € R"2 are the hori- important transitions involve only three en-
zontal and vertical local state vectors, respec-ergy states; usually refers to a laser in which
tively, u;; € R™ isthe input vectory;; € R?  the lower level of the laser transition is sepa-
is the output vector and, Ao, Az, Ag, By, rated from the ground state by much less than
B>, C, D are real matrices. The model was the thermal energyT. Contrast with4-level
introduced by R.P. Roesser in “A discrete laser
state-space model for linear image process-

ing,” IEEE Trans. Autom. ContrAC-20, 3-level system a quantum mechanical
No. 1, 1975, pp. 1-10. system whose interaction with one or more

electromagnetic fields can be described by
2-Dshufflealgorithm  anextensionofthe considering primarily three energy levels.
Luenberger shuffle algorithm for 1-D case. For example, the cascade, vee, and lambda
The 2-D shuffle algorithm can be used for systems are 3-level systems.
checking the regularity condition

i, j € Z4 (the set of nonnegative integers),

4-level laser a laser in which the most

det[Ez1z20 — Ag — A121 — A2z2] #0 important transitions involve only four en-
ergy states; usually refers to a laser in which
forsome(z, z2) € CxC ofthesingulargen- the lower level of the laser transition is sep-
eral model Seesingular 2-D generalmodel  arated from the ground state by much more
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than the thermal energyl". Contrast with  ty of the image. For example a leak factor of

3-level laser g—% the prediction decay is maintained at the
center of the dynamic range.

45 Mbs DPCM for NTSC color video

a codec wherein a subjectively pleasing pic- 31

ture is required at the receiver. This does X; =128+ — (X~ —128 .

not require transparent coding quality typical 32

of TV signals. The output bit-rate for video  Finally, a clipper at the coder and decoder

matches the DS3 4436 Megabits per second is employed to prevent quantization errors.
rate. The coding is done by PCM coding the

NTSC composite video signal at three times 90% withstand voltage  a measure of
the color subcarrier frequency using 8 bit per the practical lightning or switching-surge im-
pixel. Prediction of current pixel is obtained pulse withstand capability of a piece of power
by averaging the pixel three after current andequipment. This voltage withstand level is
681 pixels before next to maintain the sub- two standard deviations above the BIL of the
carrier phase. A leak factor is chosen beforeequipment.

computing prediction error to main the quali-
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two-port networks. Sometimes referred to
as chain parameters. ABCD parameters are
widely used to model cascaded connections
A of two-port microwave networks, in which
case the ABCD matrix is defined for each
two-port network. ABCD parameters can

o B _ also be used in analytic formalisms for prop-
a posteriori probability ~ Seeposterior  agating Gaussian beams and light rays. Ray

statistics matrices and beam matrices are similar but
are often regarded as distinct.
a priori probability ~ Seeprior statistics ABC parameters have a particularly use-
) ful property in circuit analysis where the
A-mode display returned ultrasound  composite’ ABCD parameters of two cas-
echoes displayed as amplitude versus depti5geq networks are the matrix products of
into the body. the ABCD parameters of the two individual

. . . _ circuits. ABCD parameters are defined as
A-site in a ferroelectric material with the

chemical formula ABQ, the crystalline lo- |:v11| B [A B] |:v2:|
i2

cation of the A atom. i1 CD

A/D  Seeanalog-to-digital converter wherev; andv; are the voltages on ports one
and two, and; andi are the branch currents

AAL  SeeATM adaptation layer into ports one and two.

ABC  Seebsorbing boundary condition ~ aberration  animperfection of an optical
system that leads to a blurred or a distorted

ABCD propagation of an optical ray image.

through a system can be described by a sim-

ple 2x2 matrix. In ray optics, the character- abnormalevent  any external or program-

istic of a system is given by the correspond- generated event that makes further normal

ing ray matrix relating the ray’s position from Program execution impossible or undesir-

the axis and slope at the input to those at theable, resulting in a system interrupt. Exam-
output. ples of abnormal events include system de-

tection of power failure; attempt to divide by
ABCD formalism  analytic method using 0; attempt to execute privileged instruction
two-by-two ABCD matrices for propagating Without privileged status; memory parity er-
Gaussian beams and light rays in a wide va-ror.

riety of optical systems. ) )
abort (1) in computer systems, to termi-

ABCD law analytic formula for trans- nate the attempt to complete the transaction,
forming a Gaussian beam parameter fromusually because there is a deadlock or be-
one reference plane to another in paraxial op-cause completing the transaction would re-
tics, sometimes called the Kogelnik transfor- Sult in a system state that is not compati-

mation. ABCD refers to the ABCD matrix. ble with “correct” behavior, as defined by a
consistency model, such as sequential con-

ABCD matrix the matrix containing sistency.

ABCD parametersSeeABCD parameters (2) in an accelerator, terminating the ac-
celeration process prematurely, either by in-

ABCD parameters  a convenient mathe- hibiting the injection mechanism or by re-

matical form that can be used to characterizemoving circulating beam to some sort of
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dump. This is generally done to prevent in- absolute sensitivity denotedS(y, x), is
jury to some personnel or damage to accelersimply the partial derivative of with respect

ator components. tox, i.e., S(y,x) = Jy/dx, and is used to
establish the relationships between absolute
ABR  Seeavailable bit rate changesSeesensitivity, sensitivity measure

relative sensitivitysemi-relative sensitivity
absolute address  an address within an

instruction that directly indicates alocationin absolute stability =~ occurs when the net-

the program’s address spadeompare with  work function H (s) has only left half-plane
relative addressing poles.

absolute addressing anaddressingmode absorber  generic term used to describe

where the address of the instruction operandmaterial used to absorb electromagnetic en-

in memory is a part of the instruction so that ergy.  Generally made of polyurethane

no calculation of an effective address by the foam and impregnated with carbon (and fire-

CPU is necessary. retardant salts), it is most frequently used to
For example, in the Motorola M68000 ar- line the walls, floors and ceilings of anechoic

chitecture instruction ADD 5000,D1, a 16-bit chambers to reduce or eliminate reflections

word operand, stored in memory at the word from these surfaces.

address 5000, is added to the lower word in

register D1. The address “5000” is an exam- absorbing boundary condition (ABC) a

ple of using the absolute addressing mode fictitious boundary introduced in differential

See als@addressing mode equation methods to truncate the computa-
tional space at a finite distance without, in
absolute encoder an optical device principle, creating any reflections.

mounted to the shaft of a motor consisting
of a disc with a pattern and light sources and absorption (1) process that dissipates en-
detectors. The combination of light detectors ergy and causes a decrease in the amplitude
receiving light depends on the position of the and intensity of a propagating wave between
rotor and the pattern employed (typically the an input and output reference plane.
Gray code). Thus, absolute position infor-  (2) reduction inthe number of photons of a
mation is obtained. The higher the resolution specific wavelength or energy incident upon
required, the larger the number of detectorsa material. Energy transferred to the material
neededSee als@ncoder may result in a change in the electronic struc-
ture, or in the relative movement of atoms in
absolute moment The pth order absolute the material (vibration or rotation).

momentu, of a random variableX is the (3) process by which atoms or molecules
expectation of the absolute valueXfaised  stick to a surface. If a bond is formed, it is
to the pth power: termed chemisorption, while the normal case
is physisorption. The absorption process pro-
wp = E[|X[17. ceeds dueto, and is supported by, the fact that

this is a lower energy state.
See alsocentral momentcentral absolute
moment See als@xpectation absorption coefficient (1) inapassive de-
vice, the negative ratio of the power absorbed
absolute pressure units to measure gas (pabsorbed= Pin— Pout) fatioed to the power in
pressure in a vacuum chamber with zero be-(pin = Pincident— Preflected PEr UNit length (1),
ing a perfect vacuum. Normally referred to usually expressed in units of 1/wavelength or
as psia (pounds per square inch absolute). 1/meter.
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(2) factor describing the fractional atten- rameter are closest to the parameters of an
uation of light with distance traversed in a ideal capacitor. Hence, not only a capaci-
medium, generally expressed as an exponentance is measured in terms of capacitance (in
tial factor, such ag in the functione=**, resistive ratio arms bridges), but the induc-
with units of (length)-1. Also called attenu- tance as well is measured in terms of capac-
ation coefficient. itance (Hay and Owen bridges).

The AC bridges with ratio arms that are
absorption cross section  energy ab- tightly coupled inductances allow measure-
sorbed by the scattering medium, normal- ment of a very small difference between cur-
ized to the wavenumber. It has dimensionsrents in these inductances, and this fact is
of area. used in very sensitive capacitance transduc-

ers.
absorption edge  the optical wavelength

or photon energy corresponding to the sep-accircuit  electrical network in which the

aration of valence and conduction bands inys|tage polarity and directions of current flow

solids; at shorter wavelengths, or higher pho'change continuously, and often periodically.

ton energies than the absorption edge, the abyhg 'such networks contain alternating cur-

sorption increases strongly. rents as opposed to direct currents, thereby
giving rise to the term.

absorption grating (1) a diffraction
g[)e::qnugewhere alternate grating periods areac coupling  amethod of connecting two

) ) i circuits that allows displacement current to
(2_) an OF’“C?" grgtlr)g (_:haracterlzed_by flow while preventing conductive currents.
spatially periodic variation in the absorption paactive impedance devices (e.g., capacitors
of light. - Absorption gratings are generally 5,y jnguctive transformers) are used to pro-
less efficient than phase gratings. vide continuity of alternating current flow
between two circuits while simultaneously

absorption optical fiber the amount of blocking the flow of direct current.

optical power in an optical fiber captured
by defect and impurity centers in the energy

bandgap of the fiber material and lost in the AC motor
form of longwave infrared radiation.

an electromechanical sys-

tem that converts alternating current electri-

cal power into mechanical power.

AC Seealternating current . .
g AC plasma display a display that em-

ploys an internal capacitive dielectric layer

AC bridge one of a wide group of
99 wice group to limit the gas discharge current.

bridge circuits used for measurements of re-

sistances, inductances, and capacitances, and

to provide AC signal in the bridge transducers AC Steady-state power  the average

including resistors, inductors, and capacitors.Power delivered by a sinusoidal source to a
The Wheatstone bridge can be used with "€tWork, expressed as

a sinusoidal power supply, and with an AC

detector (headphones, oscilloscope), one can P=[V]|-|I]|cog0)

use essentially the same procedure for mea-

surement of resistors as in DC applications.where+/2- | V | and+/2- | I | are the peak

Only a small number of other AC bridges are values, respectively, of the AC steady-state

used in modern electric and electronic equip-voltage and current at the terminalg.rep-

ment. A strong selection factor was the fact resents the phase angle by which the voltage

that in a standard capacitor the electrical pa-leads the current.
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AC/AC converter a power electronics ation error to a constraint on the gain of the
device in which an AC input voltage of some open loop system. The relevant equations
magnitude, frequency, and number of phasesaree, = Kia andK, = lim_Hi,,f,yszq(s),

is changed to an AC output with changes towhere ¢(s) is the transfer function model
any of the previously mentioned parameters.of the open loop system, including the con-
AC/AC converters usually rectify the input troller and the process in cascade, anid
source to a DC voltage and then invert the the Laplace variableSee alsgosition error
DC voltage to the desired AC voltage. constantvelocity error constant

AC/DC converter  Seerectifier. accelerator (1) a positive electrode in a

vacuum tube to accelerate emitted electrons
AC-DC integrated system a power sys- from its cathode by coulomb force in a de-
tem containing both AC and DC transmission sjred direction.

lines. (2) a machine used to impart large kinetic

i o energies to charged particles such as elec-
ACARS aircraft communications ad- rons. protons, and atomic nuclei. The ac-
dressing and reporting. A digital COMMU- e erated particles are used to probe nuclear

nications link using the VHF spectrum for - gpnyclear phenomena in industrial and
two-way transmission of data between an air- medical applications.

craft and ground. It is used primarily in civil

aviation applications. acceptable delay  the voice signal de-

lay that results in inconvenience in the voice
communication. A typically quoted value is
300 ms.

ACC Seeautomatic chroma control

accelerated testing  tests conducted at
higher stress levels than normal operation but
in a shorter period of time for the specific
purpose to induce failure faster.

acceptance in an accelerator, it defines
how "large" a beam will fit without scrap-
ing into the limiting aperture of a transport
line. The acceptance is the phase-space vol-
ume within which the beam must lie to be
1transmitted through an optical system with-
out losses. From an experimenters point
of view acceptance is the phase-space vol-
ume intercepted by an experimenter’s detec-
tor system.

accelerating power the excess electric
power at a synchronous machine unit which
cannot be transmitted to the load because o
a short circuit near its terminals. This energy
gives rise to increasing rotor angle.

acceleration error the final steady dif-
ference between a parabolic setpoint and the ] o ]
process output in a unity feedback control @6€eptor (1) an impurity in a semicon-
system. Thus itis the asymptotic error in po- ductor that donates a free hole to the valence
sition that arises in a closed loop system that®and-

is commanded to move with constantacceler-  (2) a dopant species that traps electrons,
ation. See als@osition errorvelocity error  especially with regard to semiconductors.

acceleration error constant  a gaink, access channel achannelin a communi-
from which acceleration errog, is read- cations network that is typically allocated for
ily determined. The acceleration error con- the purpose of setting up calls or communi-
stant is a concept that is useful in the designcation sessions. Typically the users share the
of unity feedback control systems, since it access channel using some multiple access
transforms a constraint on the final acceler-algorithm such as ALOHA or CSMA.
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access control  a means of allowing ac- time until the desired data rotates under the
cess to an object based on the type of ac-head. (LW)
cess sought, the accessor’s privileges, and the

owner's policy. accidental rate  the rate of false coinci-

dences in the electronic counter experiment
produced by products of the reactions of more
than one beam particle within the time reso-
lution of the apparatus.

access control list  a list of items associ-
ated with a file or other object; the list con-
tains the identities of users that are permitted
access to the associated file. There is infor-
mation (usually in the form of a set of bits)
about the types of access (such as read, writedccumulation (1) an increase in the ma-
or delete) permitted to the user. jority carrier concentration of a region of
semiconductor due to an externally applied
access control matrix  a tabular repre- €lectric field.
sentation of the modes of access permitted
from active entities (programs or processes)accumulator (1) a register in the CPU
to passive entities (objects, files, or devices). (processor) that stores one of the operands
Atypical format associates a row with an ac- prior to the execution of an operation, and
tive entity or subject and a column with an jnto which the result of the operation is
object; the modes of access permitted fromsgored. An accumulator serves as an implicit
that active entity to the associated passive ensoyrce and destination of many of the pro-
tity are listed in the table entry. cessor instructions. For example, register A

) S of the Intel 8085 is an accumulatdee also
access line  a communication line that cpy

connects a user’s terminal equipment to a o . )
switching node. (2) the storage ring in which successive

pulses of particles are collected to create a
access mechanism a circuit board or an  Particle beam of reasonable intensity for col-
integrated chip that allows a given part of a liding beams.
computer system to access another part. This
is typically performed by using a specific ac- achievable rate region  for a multiple
cess protocol. terminal communications system, a set of

rate-vectors for which there exist codes such
access protocol  a set of rules that estab- that the probability of making a decoding er-

lishes communication among different parts. ror can be made arbitrarily smalSee also
These can involve both hardware and SOft-Capacity regionmu|tip|e access channel
ware specifications.

achromatic  the quality of a transport line
or optical system where particle momentum
has no effect on its trajectory through the sys-
tem. In an achromatic device or system, the
output beam displacement or divergence (or
both) is independent of the input beam’s mo-
mentum. If a system of lenses is achromatic,
all particles of the same momentum will have
equal path lengths through the system.

access right  permission to perform an
operation on an object, usually specified as
the type of operation that is permitted, such
as read, write, or delete. Access rights can
be included in access control lists, capability
lists, or in an overall access control matrix.

access time the total time needed to re-
trieve data from memory. For a disk drive
this is the sum of the time to position the
read/write head over the desired track and theACI Seeadjacent channel interference
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acknowledge (1)asignalwhichindicates another signal in a second cell, or with fixed

that some operation, such as a data transfersignals on a mask.

has successfully been completed.

(2) to detect the successful completion of acousto-optic deflector device  device

an operation and produce a signal indicatingwhere acousto-optic interaction deflects the

the success. incident beam linearly as a function of the
input frequency of the RF signal driving the

acoustic attenuation  the degree of am- device.

plitude suppression suffered by the acous-

tic wave traveling along the aCOUStO'OptiC acousto-optic device descriptor of
medium. acousto-optic cells of any design; generally

describes a cell plus its transducer struc-

acoustic laser alaser (Or maser) in which ture(s), and may encompass either bu|k,
the amplified field consists of soundwaves or guided-wave, or fiber-optic devices.

phonons rather than electromagnetic waves;

phonon laser or phaser. acousto-optic effect  the interaction of

light with sound waves and in particular the

acoustic memory a form of circulating  mqgification of the properties of a light wave
memory in which information is encoded in ;i< interactions with an electrically con-

acousticwaves, typically propagated throughyo|aple sound wave. See alsoBrillouin
a trough of mercury. Now obsolete. scattering

acoustic velocity the velocity of the
acoustic signal traveling along the acousto-
optic medium.

acousto-optic frequency excisor  similar

to an acousto-optic spectrum analyzer where
the RF temporal spectrum is spatially and se-
lectively blocked to filter the RF signal feed-

acoustic wave  a propagating periodic ing the Bragg cell,

pressure wave with amplitude representing
either longitudinal or shear particle displace-
ment within the wave medium; shear waves
are prohibited in gaseous and liquid media.

acousto-optic instantaneous spectrum an-
alyzerinBraggmode deviceinwhichthe
temporal spectrum of a radio frequency sig-
a device consisting of nal is instantaneously and spatially resolved

acousto-optic cell . . . . i
in the optical domain using a Fourier trans-

a photo-elastic medium in which a propa- ¢
gating acoustic wave causes refractive-index
changes, proportional to acoustic wave am-

plitude, that act as a phase grating for diffrac- @COusto-optic modulator  a device that
tion of light. See als®ragg cell modifies the amplitude or phase of a light

wave by means of the acousto-optic effect.

orm lens and a RF signal-fed Bragg cell.

acousto-optic channelized radiometer

See acousto-optic instantaneous spectrumacousto-optic processor  an optical sys-

analyzer in Bragg mode temthatincorporates acousto-optic cells con-
figured to perform any of a number of math-

acousto-optic correlator ~ an optical sys- ematical functions such as Fourier trans-

tem that consists of at least one acousto-form, ambiguity transforms, and other time-

optic cell, imaging optics between cells and frequency transforms.

fixed masks, and photodetectors whose out-

puts correspond to the correlation function of acousto-optic scanner a device that uses

the acoustic wave signal within one cell with an acoustic wave in a photoelastic medium
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to deflect light to different angular positions acousto-optics  the area of study of in-
based on the frequency of the acoustic waveteraction of light and sound in media, and
its utilization in applications such as signal

acousto-optic space integrating convolver processing and filtering.
device that is the same as an acousto-optic
space integrating convolver except that itim- ACP Seeadjacent channel power
plements the convolution operation.

acquisition (1) in digital communica-
acousto-optic space integrating correlator ~ ONs systems, the process of acquiring syn-

an acousto-optic implementation of the cor- Chronism with the received signal.  There
relation function where two RF signals are @€ several levels of acquisitions, and for a
spatially impressed on two diffracted beams 91V€Nn communication system several of them
from Bragg cells, and a Fourier transform Nave to be performed in the process of setting
lens spatially integrates these beams onto &P @ communication link: frequency, phase,
point sensor that generates a photo currenfPreading code, symbol, frame, etc.

representing the correlation function. (2) in analog communications systems,

the process of initially estimating signal pa-

acousto-optic spectrum analyzer an rameters (for example carrier frequency off-

acousto-optic processor that produces at azet, pgalse.offseft)hrequwe.d '3 o_rderl to begin
photodetector output array the Fourier de- emodulation of the received signal.

composition of the electrical drive signal of ~ (3) in vision processing, the process by
an acousto-optic device. which a scene (physical phenomenon) is

converted into a suitable format that al-
lows for its storage or retrieval.See also

acousto-optic time integrating convolver s
synchronization

same as the acousto-optic time integrating
correlator, exceptimplements the signal con-
volution operation. Seeacousto-optic time
integrating correlator

acrossthe line starter  amotor starter that
applies full line voltage to the motor to start.
This is also referred to as “hard starting” be-
cause it causes high starting currents. Larger

acousto-optic time integrating correlator 4 require reduced voltage or “soft start-
an acousto-optic implementation of the cor- ing”

relation function where two RF signals are
spatially impressed on two diffracted beams ACRR
from Bragg cells, and a time integrating sen-
sor generates the spatially distributed corre-pocsr  aluminum cable, steel-reinforced.

lation results. A kind of overhead electric power conduc-
tor made up of a central stranded steel cable

acousto-optic triple product processor overlaid with strands of aluminum.
signal processor thatimplements atriple inte-

gration operation using generally both spaceaCT  Seeanticomet tall
and time dimensions.

Seeadjacent channel reuse ratio

action potential  a propagating change in
acousto-optic tunable filter (AOTF) an  the conductivity and potential across a nerve
acousto-optic device that selects specific op-cell's membrane; a nerve impulse incommon
tical frequencies from a broadband optical parlance.
beam, depending on the number and frequen-
cies of acoustic waves generated in the de-activation function  in an artificial neural
vice. network, a function that maps the net output
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of a neuron to a smaller set of values. Thisactiveload atransistor connected so asto
setis usually0, 1]. Typical functions are the replace a function that would conventionally
sigmoid function or singularity functions like be performed by a passive component such
the step or ramp. as a resistor, capacitor, or inductor.

active contour  a deformable template active load-pull measurement  a mea-

matching method that, by minimizing the Surement method where transfer characteris-
energy function associated with a specific ticS of a device can be measured by electri-
model (i.e., a specific characterization of the cally changing the load impedance seen from
shape of an object), deforms the model in the device. In an active load-pull measure-

conformation to salient image features. ment, the load impedance is defined by using
an output signal from the device and an in-

active device  a device that can convert jected signal from the output of the device.

energy from a DC bias source to a signal at
an RF frequency. Active devices are required
in oscillators and amplifiers.

active logic  a digital logic that operates
all of the time in the active, dissipative region
of the electronic amplifiers from which it is
constructed. The output of such a gate is

active filter (1) a filter that has an en- jetermined primarily by the gate and not by
ergy gain greater than one, thatis, a filter thatiha |0ad.

outputs more energy than it absorbs.

(2) a form of power electronic converter active magnetic bearing a magnetic
designed to effectively cancel harmonic cur- bearing that requires input energy for stable
rents by injecting currents that are equal andsupport during operation. Generally imple-
opposite to, or 180out of phase with, thetar- mented with one or more electromagnets and
get harmonics. Active filters allow the out- controllers.
put current to be controlled and provide sta-
ble operation against AC source impedanceactive mixer amixerthatusesthree termi-
variations withoutinterfering with the system nal devices such as FET rather than diodes as
impedance. nonlinear element. One advantage of active

The main type of active filter is the series MIX€rs is that they can provide conversion

type in which a voltage is added in series with 9&IN:
an existing bus voltage. The other type is the

parallel type in which a current is injected active network an electrical network
into the bus and cancels the line current har_that contains some solid state devices such as

monics. bipolar junction transistors (BJTs) or metal-
oxide-silicon field effect transistors (FETS)
operating in their active region of the volt-
age vs. current characteristic. To ensure that
these devices are operating in the active re-
gion, they must be supplied with proper DC
biasing.

active impedance the impedance at the
input of a single antenna element of an ar-
ray with all the other elements of the array
excited.

active layer  Seeactive region active neuron  a neuron with a non-zero
output. Most neurons have an activation

active learning  aform of machine learn- threshold. The output of such a neuron has

ing where the learning system is able to in- zero output until this threshold is reached.

teract with its environment so as to affect the

generation of training data. active power  Seereal power
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active power line conditioner a device ACTV Seeadvanced compatible tele-
which senses disturbances on a power linevision.
and injects compensating voltages or currents

to restore the line’s proper waveform. acuity  sharpness. The ability of the eye
to discern between two small objects closely
active RC filter an electronic circuit SPaced, as on a display.

made up of resistors, capacitors, and opera- - -
tional amplifiers that provide well-controlled adaptability  the capability of a system to

linear frequency-dependent functions, e.g.,changetosuitthe prevailing conditions, espe-
low-, high-, and bandpass filters. cially by automatic adjustment of parameters

through some initialization procedure or by

active redundancy  a circuit redundancy  "@MNG-

technique that assures fault-tolerance by de- daptation | ol | ¢ |
tecting the existence of faults and performing adaptation fayer - control layer of a mui-

some action to remove the faulty hardware,t'laﬁerlfontm"edr' S|tuate"d abO\I/e thbe d'rteth
e.g., by standby sparing. control layer and — usually — also above the

optimizing control layer, required to intro-
) ) : . duce changes into the decision mechanisms
active region semiconductor material of the layer (or layers) below this adaptation
doped such that electrons and/or holes arqayer; for example adaptation layer of the in-

fLeef.to ﬂO\ée, Wheg ;he.mat(;rlal |s.b|ased_. IN qustrial controller may be responsible for ad-
the final fabricated device, the active regions ;i the model used by the optimizing con-

a;:e usm:ally conf{nled to very small portions of trol and the decision rules used by the direct
the waler matenial. (regulation) control mechanisms.

active-high (1) a logic signal having its  adapter a typical term from personal
asserted state as the logic ONE state. computers. A circuit board containing the
(2) a logic signal having the logic ONE interface toward an additional peripheral de-
state as the higher voltage of the two states. vice. For example, a graphic adapter (inter-
face boards like EGA, VGA, CGA), a game

active-low (1) a logic signal having its controller, a SCSI controller, a PCMCI inter-
asserted state as the logic ZERO state. face, etc.

(2) a logic signal having its logic ONE

tate as the | It f the two states. 202ptive algorithm (1) a method for ad-
state as e lower voltage of the tWO States,jsting the parameters of a filter to satisfy an
inverted logic.

objective (e.g., minimize a cost function).

(2) an algorithm whose properties are ad-
actuator (1) a transducer that converts jsted continuously during execution with
electrical, hydraulic, or pneumatic energy 10 the gpjective of optimizing some criterion.
effective motion. For example in robots, ac-
tuators set the manipulator in motion through adaptive antenna  antenna, or array of
actuation of the joints. Industrial robots gniennas, whose performance characteristics
are equipped with motors that are typically -5 pe adapted by some means; e.g., the
_electric_, hydraulic, or pneumaticSee also pattern of an array can be changed when
industrial robot the phasing of each of the array elements is

(2) in computers, a device, usually me- changed.
chanical in nature, that is controlled by a
computer, e.g., a printer paper mechanism oradaptive array  an array that adapts itself
a disk drive head positioning mechanism. to maximize the reception of a desired sig-
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nal and null all interfering or jamming sig- adaptive FIR filter a finite impulse re-
nals. This is achieved by finding the correct sponse structure filter with adjustable coef-
weights (input excitations) to the elements ficients. The adjustment is controlled by an
comprising the array. adaptation algorithm such as the least mean
square (LMS) algorithm. They are used
adaptive coding a coding scheme that extensively in adaptive echo cancellers and
adapts itself in some fashion to its input or equalizers in communication systems.
output.
adaptive fuzzy system  fuzzy inference
adaptive coding of transform coefficients system that can be trained on a data set
coding technique that is carried out by through the same learning techniques used
threshold sampling and exploiting masking for neural networks. Adaptive fuzzy systems
effects by variable quantization for differ- are able to incorporate domain knowledge
ent blocks. High detail blocks are coded about the target system given from human
with more quantization error than low de- experts in the form of fuzzy rules and numer-
tail blocks. This is done to take into ac- ical datain the form of input—output data sets
count masking and boundary distortion ef- of the system to be modele8ee alsmeural
fects. Transform coding becomes more at-network fuzzy inference system
tractive compared with DPCM when adap-
tive coding is used. The main drawback of adaptive intrafield predictors a tech-
adaptive transform coding is its sensitivity nique used for picture signal prediction based
to transmission bit errors due to synchro- on local properties of the signal or side infor-
nization problems at the decodeBee also mation if portions of local properties have
DPCM. not been transmitted. Intrafield methods re-
quire correlation with local information for
adaptive control  a control methodology prediction purposes.
inwhich control parameters are continuously A common technique is to use a mea-
and automatically adjusted in response tosure of the directional correlation based on
be measured/estimated process variables téocal pixels that have already been transmit-
achieve near-optimum system performance. ted. A predictor is chosen from a set to give
minimum prediction error. For example, the
adaptive critic  learning technique where previous line or previous pixel can be used
the system learns to evaluate the actions of gor prediction, and the switching can then be
system (usually a controller) so as to provide done as follows:
a reinforcement signal that is an estimate of
the future value of the system’s current ac-

tion. NX = predictor for elemenk
. : . _JAifIB=Cll <|A—=B]|
adaptive differential pulse code modula- ~ ] C otherwise

tion (ADPCM) a modulation scheme in

which only the difference between successive  An extension of this concept is called con-
signal samples is encoded for transmission tour prediction where the direction of pixél
and the quantization of the coding is adaptedis determined by searching among B, C,

to the characteristics of the signal source. orG.

adaptive filtering a filtering strategy in  adaptive logic network tree-structured

which filter coefficients or governing param- network whose leaves are the inputs and
eters evolve over time according to some up-whose root is the output. The first hidden
dating strategy to optimize some criterion. layer consists of linear threshold units and the
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remaining layers are elementary logic gates,the new pattern is added to that prototype’s
usually AND and OR gates. Each linear cluster and the prototype is adjusted so as
threshold unit is trained to fit input data in to move closer to the new input. If no pro-
those regions of the input space where it istotype is acceptable, the pattern becomes a
active (i.e., where it contributes to the overall new prototype around which a new cluster
network function). may develop.

adaptive manipulator controller ~ acon- adaptive vector quantization  term that
troller that uses an adaptation process which refers to methods for vector quantization that
based on observation of the manipulator po-are designed to adaptively track changes in
sition and velocity, readjusts the parametersthe input signal.

in the nonlinear model until the errors dis-

appear. An adaptive manipulator controller ADC  Seeanalog-to-digital converter

is depicted in the figure below. Such a sys-

tem would learn its own dynamic properties. ADCPM  Seeadaptive differential pulse
The adaptive manipulator control scheme code modulation

add instruction a machine instruction
. q that causes two numeric operands to be added
q"—>®—'| oy ——|M°”‘DU'G'°' 9 together. The operands may be from machine
’_qu_‘ registers, memory, or from the instruction it-
ans || cains self, and the result may be placed in a ma-
_.@mﬂ chine register or in memory.
g 20 adder  alogic circuit used for adding bi-
% _3()e nary numbers.

Adaptive manipulator control scheme. L. . .
additive acousto-optic processing

acousto-optic signal processing where the
summation of acousto-optic modulated light
waves is used to implement the signal pro-
cessing operation.

presented in the figure belongs to the joint
space control schemeSee alsqoint space
control

adaptive predictor  a digital filter whose  additive polarity ~ polarity designation of
coefficients can be varied, according to someg transformer in which terminals of the same
error minimization algorithm, such thatit can polarity on the low- and high-voltage coils
predict the value of a signal s&y sampling  are physically adjacent to each other on the
time intervals into the future. The adaptive transformer Casing_ With additive polarity, a
predictor is useful in many interference can- short between two adjacent terminals results
cellation applications. in the sum of the two coil voltages appearing
between the remaining terminals. Additive
adaptive resonance theory (ART) network  polarity is generally used for transformers up
A clustering network developed to allow the to 500kVA and 34.5kV. Larger units use sub-
learning of new information without destroy- tractive polarity. See the diagram beloBee
ing what has already been learnt. Each clus-alsosubtractive polarity
teris represented by a prototype and learning
is achieved by comparing a new input pat- additive white Gaussian noise (AWGN)
tern with each prototype. If a prototype is the simplest form of channel degradation in
found that is acceptably close to that input, a communication system in which the source
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. " 2. A full decoder takesV bits and asserts

= 0000000000 o one of 2¥ outputs, and is used within mem-

ories (often within RAM chips themselves).

address error  an exception (error inter-
ZMMZ rupt) caused by a program’s attempt to access
unaligned words or long words on a proces-
Transformer with additive polarity. sor that does notaccommodate such requests.
The address error is detected within the CPU.
of errors in the channel can be modeled asThis contrasts with problems that arise in ac-

the addition of random noise with a Gaus- C€ssing the memory itself, where a logic cir-

sian distribution and a constant (Wh|te) power CUIt external to the CPU itself must detect and

the exception. Such external problems are

address  a unique identifier for the place called buserrors
where information is stored (as opposed to
the contents actually stored there). Moststor-address field  the portion of a program
age devices may be regarded by the user as HlStrUCtiOﬂ word that holds an address.
linear array, such as bytes or words in RAM
or sectors on a disk. The address is then jusddress generation interlock (AGIl)  a
an ordinal number of the physical or logical mechanism to stall the pipeline for one cycle
position. In some disks, the address may bewhen an address used in one machine cycle
compound, consisting of the cylinder or track is being calculated or loaded in the previous
and the sector within that cylinder. cycle. Address generation interlocks cause

In more complex systems, the addressthe CPU to be delayed for a cycle. (AGIs
may be a “name” that is more relevant to the On the Pentium are even more important to
user but must be translated by the underlyingr€move, since two execution time slots are
software or hardware. lost).

address aliasing  Seecache aliasing address locking  a mechanism to protect
a specific memory address so that it can be

address bus  the set of wires or tracks accessed exclusively by a single processor.

on a backplane, printed circuit board, or in-

tegrated circuit to carry binary address sig- addressmap atable thatassociates abase

nals between different parts of a computer. address in main memory with an object (or

The number of bits of address bus (the width page) number.

of the bus) determines the maximum size of

memory that can be addressed. Modern mi-address mapping  the translation of vir-

crochips have 32 address lines, thus 4 gigatual address into real (i.e., physical) ad-

bytes of main memory can be accessed.  dresses for memory accesSee alswirtual

memory

address decoder logic that decodes an

address. addressregister aregister used primarily
1. A partial decoder responds to a small to hold the address of a location in memory.

range of addresses and is used when recogThe location can contain an operand or an

nizing particular device addresses on an I/Oexecutable instruction.

address bus, or when recognizing that ad-

dresses belong to a particular memory mod-address size prefix — a part of a machine

ule. instruction that provides information as to the
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length or size of the address fields in the in- addressing range  numbers that define
struction. the number of memory locations addressable
by the CPU. For a processor with one address
address space an area of memory seen or SPace, the range is determined by the number
used by a program and generally managed a€f signal lines on the address bus of the CPU.
a continuous range of addresses. Many com- ) )
puters use separate address spaces for cofléquate service  in terms of the block-
and data; some have other address space89 Probability, term associated with a fixed
for system. An address space is usually subPlocking. A typically quoted value may be
ject to protection, with references to a space2- See alsdlocking

checked for valid addresses and access (such ]
as read only). adiabatic  a system that has no heat trans-

. fer with the environment.
The physical address space of a computer

32 i
(2% bytes, and up to? bytes) is often larger adiabatic cooling  a process where the

than the installed memory. Some parts of the emperature of a system is reduced without
address range (often at extreme addresse

ny heat being exchanged between the sys-
may be reserved for input—output device ad- y g g y

q S soh tem and its surroundings. In particle beam
resses. See alsaoyte, memory memory  ,.celeration this term is used to describe the
mappe 1/0.

process in the particle source storage ring

where beam emittances are reduced without
addresstranslation Seeaddress mapping affecting beam energy.

adiabatic following an approximation

addressing (1) in processors: a mecha- made when some states in a quantum me-
nism to refer to a device or storage location by chanical system respond to perturbations
an identifying number, character, or group of more quickly than the other states. In this
characters. That may contain a piece of dataapproximation the rapidly responding states
or a program step. are assumed to depend only on the instanta-
neous values of the other states and are said

(2) in networks, the process of identify- 1o “follow” those states.

ing a network component, for instance, the

unique address of a node on a local area net- . . .
work. adiabatic passage atechnique forthe cre-

ation of a long-lived coherence in a quantum
_ mechanical system by manipulating electro-
addressing fault  an error that halts the  magnetic field intensities so that the system
mapper when it cannot locate a referenceda\ways remains in an eigenstate. In practice,
object in main memory. this involves changing field strengths on a
time scale slower than the inverse of the en-
addressing mode  a form of specifying ergy spacing between relevant eigenstates of
the address (location) of an operand in anthe system. For example, consider a lambda
instruction. Some of the addressing modessystem in which only one field is present ini-
foundin most processors are direct or registertially and all population starts out in the un-
direct, where the operandisina CPU register;coupled ground state. If a field is gradually
register indirect (or simply indirect), where turned on to couple this initial state to the ex-
a CPU register contains the address of thecited state, the system can remain transparent
operand in memory; immediate, where the by evolving in such a way that it is always
operand is a part of the instructioBee also mathematically equivalent to the dark state
central processing unit that would be produced by coherent popu-

©2000 by CRC Press LLC

IPR2022-00093 - LGE
Ex. 1017 - Page 18



lation trapping. Adiabatic passage is often ple, for a network described by the nodal ad-
used for selective transfer of population be- mittance matrix, its adjoint network is repre-
tween two long-lived states of a multistate sented by the transposed admittance matrix
system, especially in cases where the two-of the original network. The adjoint network
step process of absorption followed by spon-is a basic tool in the computer-aided sensi-
taneous decay (optical pumping) would tend tivity analysis of electronic and microwave
to populate many other states. circuits.

adjacency graph  a graph in which each adjustable-speed drive Seevariable
node represents an object, component, or feaspeed DC drivevariable speed AC drive
tureinanimage. Anedge between two nodes

indicates two components that are touching@dmissible matrix  a matrixM~ that can
or connected in the image. be obtained by fixing the free parameters of

the matrixM at some particular valuegs—

adjacentchannelinterference (ACI) the is said to be admissible with respectib
interference caused by an adjacentfrequency )

band, e.g., in a system with frequency divi- @dmittance the reciprocal of the
sion duplex (FDD). Classified as either in- impedance of an electric circuit.

band or out-of-band adjacent channel inter- . . ) .
ference (ACI). The in-band ACI occurs when admittance inverter an idealized de-

the center frequency of interfering signal falls VIC€ Or set of matrix parameters that func-
within the band of the desired signal. The tions electrically like a quarter-wave lossless

out-of-band ACI occurs when the center fre- transmission line of characteristicimpedance

quency of interfering signal falls outside the / @t €ach frequency, thus transforming the

bandwidth of the desired signal. load admittanceX oap) by +90 degrees and
modifying the magnitude, resulting in an in-

adjacent channel leakage power ~See PutadmittanceX;,).

adjacent channel power v J?
in

. - Yioad
adjacent channel power (ACP) apower

of distortion components generated in adja-
cent channel, which is caused by a nonlinear-
ity of high-power amplifier amplifying a dig-
itally modulated signal suchas QPSK, QAM, App  Se@mmonium dihydrogen phosphate
etc. Adjacent channel power is defined as a

ratio of signal power in channel and leakage

power in adjacent channel. ADPCM  Seeadaptive differential pulse
code modulation

admittance matrix the inverse of the
impedance matrix in the method of moments.

adjacent channel reuse ratio (ACRR)
the reuse ratio between radio communicationADSL  Seeasymmetric digital subscriber
cells using adjacent radio channeBee also |ine.
reuse ratio
adsorbent  the material of an adsorber,
adjacent channels  radio channels occu- for example, silica gel, alumina, and char-
pying radio frequency allocationsandn+1.  coal. Adsorbent materials are characterized
by high surface to volume ratio.
adjoint network  a network with an iden-
tical structure to the original one, but with adsorber (1) condensation of a gas on the
possibly different elements. As an exam- solid material.
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(2) material that attracts and holds (by Van Advanced Television Research Consor-
der Waal forces) molecular layers of densetium  an organization consisting of David
gases (i.e., very near condensation temperSarnoff Research Center, Thompson Con-
atures) on porous high surface/volume ratiosumer Electronics, North American Philips
materials. Corporation, NBC, and Compression Labo-
ratories.

ADTV Seeadvanced digital television ) ) ] )
aeolian vibration  a high-frequency me-
chanical vibration of electric power lines

advanced compatible television (ACTV) caused by wind

an extended definition television system that
can operate with existing bandwidths on eX- 5arial cable any fully-insulated electric

isting receivers and is compatible with the qver cable which is carried overhead upon
NTSC broadcasting system. The ACTV sys- a5 as opposed to the use of the more usual

tem was proposed by the Advanced Televi- 4\ arhead bare conductors.

sion Research Consortium and was the first

high definition television (HDTV) system. aerodynamic head  Seedisk head

HDTV system was tested by the FCC July

17,1992. The additional picture information AFC Seeautomatic frequency control

needed to increase the picture width and to

increase the resolution to the HDTV format affine transform a geometric image

is transmitted in an augmented channel astransformation including one or more transla-

an alternative to simulcast transmissi@ee  tions, rotations, scales, and shears that is rep-

Advanced Television Research Consortium resented by a & 4 matrix allowing multiple
geometric transformations in one transform

advanced digital television (ADTV) step. Affine transformations are purely lin-
a high definition television (HDTV) digital €ar and do notinclude perspective or warping
transmission television system was proposedransformations.
to the Federal Communications Commission
by the Advanced Television Research Con-AFM  Seeatomic force microscope
sortium. The ADTV system introduced a
layered system to separately describe the dig-A
ital transmission system, the video compres-
sion system, and the data packet transporfA‘FV
system. The video compression method uses, ~~ See automatic gain controbr
a MPEGt++ standard that provides for com- . .

- . : . . automatic generation control
patibility with multimedia computing.See
Advanced Television Research Consortium

FT  Seeautomatic fine tuning

Seeaudio follow-video switcher

agent a computational entity that acts

on behalf of other entities in an autonomous
advanced mobile phone system (AMPS) fashion.

a standard for a cellular radio communi-
cations network originally developed in the agent-based system an application
1970s by AT&T and later adopted as an in- whose component are agentsSee also
dustry standard by the U.S.-based Telecom-agent

munications Industries Association (TIA). It

is the first cellular standard widely deployed aggregation  an operation performed on
in North America. Itis also referred to as the system variables whose purpose is to collect
analog cellular system. Frequency modula-them in a way enabling order and/or uncer-
tion with 30 kHz channels is used. tainty reduction. For linear systems both
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continuous-time and discrete-time state ag-cross over another strip. Air bridges are also
gregation is obtained by linear transforma- used to suspend metalization in spiral induc-
tion of the original state represented by an tors off of the semi-conducting substrate in a
aggregation matrix; endowed with the fol- way that can lead to improved performance
lowing properties: in some cases.

GA = A*G;GB = B*; CG' = C*; air capacitor  afixed or variable capacitor
in which air is the dielectric material between
whereA, B, C are original system matrices the capacitor’s plates.
(respectively state, input, and output ones)
and A*, B*, C* are aggregated system ma- air circuit breaker a power circuit
trices. The aggregation is an eigenvalues-breaker where the power contacts operate in
preservation approach and it provides orderair. Some versions employ an air blast to
reduction by neglecting some of the systemextend and clear the arc on contact opening,
modes. while others employ arc chutes with mag-
For uncertainties, the aggregation definesnetic or thermal assists.
some deterministic measures for a set of un-
certain variables. For stochastic model of air core transformer two or more coils
uncertainty the aggregation may be given by placed so thatthey are linked by the same flux
mean value, higher stochastic models or othemwith an air core. With an air core the flux is
statistical characteristics, while set member-not confined.
ship uncertainties could be aggregated by
their maximal or minimal values, mass centerairgap  Seemagnetic recording air gap
of the set or higher inertial moments.
air ionization chamber  a device used to

AGI Seeaddress generation interlack  monitor neutron flux.
Aiken, Howard Hathaway  (1900-1973) air line a coaxial transmission line in
Born: Hoboken, New Jersey, U.S.A. which the volume between the inner and

Aiken is best known as the inventor of outer conductors are air-filled.

the Mark | and Mark Il computers. While

not commercially successful, these machinesair terminal a lightning rod; any device

were significant in the development of the which extends upward into the air from a

modern computer. The Mark | was essen- structure for purposes of lightning protection.

tially a mechanical computer. The Mark Il

was an electronic computer. Unlike UNI- air-blast circuitbreaker  acircuit breaker

VAC ( SeeEckert, John Presperthese ma- in which the arc which forms between the

chines had a stored memory. Aiken was acontacts on opening is extinguished with a

professor of mathematics at Harvard. He wasblast of high-pressure air.

given the assignment to develop these com-

puters by the Navy department. Among his air-gap line the line that is obtained by

colleagues in this project were three IBM sci- continuing the linear portion of the saturation

entists and Grace Hopper. It was while work- curve of a synchronous machine or a DC ma-

ing on the Mark | that Grace Hopper pulled chine. The figure shows a plot of generated

the first “bug” from a computer. voltage vs. field current at constant machine
speed. Initially, an increase in field current

air bridge a bridge made of metal strip yields a linear increase in the generated volt-

suspended in airthat can connect componentgage, but as the iron becomes saturated, the

on an integrated circuit in such a way as to voltage rolls off. The air-gap line gives the
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E, Air-gap/ an iterative algorithm for solving a set of lin-
line / ear equations. A set of linear constraints is
/ specified. In each iteration one constraint is
/ applied to a linear equation. The constraints

are repeated in a cyclic fashion until conver-
gence is reached. The linear constraints are
vectors in a vector space with specified basis
images for the type of problem to be solved.

algorithm (1) a systematic and precise,
step-by-step procedure (such as a recipe, a

I program, or set of programs) for solving a

certain kind of problem or accomplishing a

Plot of generated voltage vs. field current at con- task, for instance converting a particular kind

stant machine speed. of input data to a particular kind of output

. . data, or controlling a machine tool. An algo-
Voltage that would be obtained without satu- rithm can be executed by a machine.

ration.

(2) inimage processing, algorithms can be
air-gap voltage  the internal voltage of a  either sequential, parallel, or ordered. In se-
synchronous machine that is generated by thejuential algorithms, pixels are scanned and
air gap flux. Also referred to as the voltage processed in a particular raster-scan order.

behind leakage reactance. As a given pixel is processed, all previously
scanned pixels have updated (processed) val-

airline a precision coaxial transmission ues, while all pixels not yet scanned have old
line with air dielectric used in a variety of (unprocessed) values. The algorithm’s result
calibration techniques and measurements asvill in general depend on the order of scan-
an impedance standard and to establish a refaing.

erence plane. . R
In a parallel algorithm, each pixel is pro-

cessed independently of any changes in the
others, and its new value is written in a new
image, such that the algorithm’s result does
not depend on the order of pixel processing.

airy disk the central portion of the far-
field optical diffraction pattern.

AlAs aluminum arsenide.

, In an ordered algorithm, pixels are put in
albedo  the ratio between the total scat- 4, ordered queue, where priority depends on
tered intensity and the whole extracted from ¢y me value attached to each pixel. At each
the incident light by scattering and absorp- jime step, the first pixel in the queue is taken

tion. out of it and processed, leading to a possi-
ble modification of priority of pixels in the
queue. By default, an algorithm is usually
considered as parallel, unless stated other-
wise.

ALC Seeautomatic level control

AlGaAs symbol for aluminum gallium
arsenide.

algebraic reconstruction  the process of algorithmic state machine (ASM)  a se-
reconstructing an image& from a noise- quential logic circuit whose design is directly
corrupted and blurred image An arbitrary  specified by the algorithm for the task the ma-
image is selected as the initial condition of chine is to accomplish.
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aliasing (1) in signal processing, distor- (3) the process of determining the time or
tion introduced in a digital signal when it is phase shift of a certain signal so that part of
undersampled. it may be matched with another sign&ee

In all digital systems the signals should be alsoimage registration
filtered before they are sampled to eliminate
signal components with frequencies aboveall-digital synchronization ~ synchroniza-
the Nyquist frequency, tion algorithm, where the analog-to-digital
conversion takes place as early as possible to
assist digital implementation of the synchro-
nizer. In most cases, an all-digital synchro-

whgre'T Isa ;amplmg t|m¢, are eliminated. nization approach leads to optimal maximum
Ifthisfiltering is not done, signal components likelihood algorithms

with frequencies

oy =ws/2=m/T,

© > oy all-optical network  an optical communi-
cations network where the role of electronics

will appear as |0w-frequency Components is reduced to basic SupeI’ViSOI’y and control

with the frequency functions. All-optical devices are used ex-
clusively between the nodes to re-configure
wg = |((0 +wy) mod wy) — wny| the network which enables the greatest use of
fiber bandwidth.

The prefilters introduced before a sampler are

called anti-aliasing filters (common choices a||-optical switch  an optically addressed
are second- or fourth-order BUttel’WOfth, in- device whose 0ptica| transmission can be
tegral time absolute error (ITAE), or Bessel switched between two possible states by
filters). changes in the incident optical power.

(2) in computer graphics, distortion due
to the discrete nature of digital images that 5)|_pass system  a system with unit mag-
causes straight lines to appear jagged. nitude and poles and zeroes that are complex

(3) in computer software, a single object conjugate reciprocals of each other. An all-
having two differentidentities, such as names pass system with a pole at= a and a zero

in memory space. Aliasing can make it diffi- 5¢, — Lis
cult to determine whether two names (or ac- “

cess pathstoreach an object) thatappearto be 1 .

) . . L T —a
different really access the identical object; a Hyp(z) = —.
system designed to find parallelism when two 1-az”

accesses really reach different objects will

have trouble achieving correct (functional) .
operation if aliasing is present. alley arm  a crossarm meant for use in

an alleyway or other confined area in which
alignment (1) the requirement that a da- Poles must be placed close to buildingee
tum (or block of data) be mapped at an ad- crossarm
dress with certain characteristics, usually that
the address modulo the size of the datum orallocate  to create a block of storage of a
block be zero. For example, the address of agiven size in some memory, which is not to
naturally aligned long word is a multiple of be used for any other purpose until expressly
four. freed.

(2) the act of positioning the image of a

specific point on a photomask to a specific allocation  the act of allocatingSee also
point on the wafer to be printed. allocate
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allocation of authority ~ process by which in the stored charge. Such an accumulation
the authority (scope of competence) is allo- of errors in a digital system has the effect of
cated to various decision units; this allocation creating a noise signal.

may result form the natural reasons or be a

product of system partitioning. alpha-cut  the setofall crisp, or nonfuzzy,
elements whose membership functiomirs

almost sure convergence for a stochas-  greater than or equal to a given valae,
tic process, the property of the sample values

converging to a random variable with proba-

- alphanumeric mode relates to alpha-
bility one (for almost all sample paths).

betic characters, digits, and other characters
i ) such as punctuation marks. Alphanumeric
alnico  a permanent magnet material con- s 5 mode of operation of a graphic terminal
sisting mainly of aluminum, nickel, cobalt, . qiher input/output device. The graphics

and iron, which has a relatively low-energy (o minal should toggle between graphic and
product and high residual flux density. An alphanumeric data.

alnico is most suitable for high-temperature

applications.
PP alternate channel power  a measure of

the linearity of a digitally modulated system.
The amount of energy from a digitally trans-

cess protocol, originally .develloped by N_o_r— mitted RF signal that is transferred from the
man Abramson at the University of Hawaii in . L
intended channel to one which is two chan-

1970. Agivenusertransmits amessage when . o :
: i nels away. It is the ratio (in decibels) of the

the message is generated without regard for )

A . ? power measured in the alternate channel to
coordination with the other users sharing the .

. . .y the total transmitted power.

channel. Messages involved in collisions are
retransmitted according to some retransmis-
sion algorithm. Literally, “aloha” is a greet-

ing in the Hawaiian native language.

ALOHA a random access, multiple ac-

alternating current (AC) a periodic cur-
rent the average value of which over a period
is zero.

alpha channel a grayscale image associ-

ated with the color channels of an image thatalternating current machine  an electro-
dictates the opacity/transparency of the cor-mechanical system that either converts alter-
responding color channel pixels. If the color nating current electrical power into mechan-
channels are multiplied by the alpha chan-ical power (AC motor), or converts mechan-
nel when stored, the image is referred to asical power into alternating current electrical
premultiplied; otherwise, it is known as un- power (AC generator, or alternator). Some

premultiplied. AC machines are designed to perform either
of these functions, depending on the energy
alpha particle a subatomic particle source to the dynamo.

emitted by ceramic packaging materials that
causes soft errors in memory integrated cir- alternator-rectifier exciter a source of
cuits. field current of a synchronous machine de-
rived from the rectified output voltage of an
alpha particle noise  this type of noise alternator. The components of the exciter
occurs exclusively in small semiconductor consist of the alternator and the power rec-
capacitors, when an energetic alpha particle tifier (including possible gate circuitry), ex-
either from cosmic rays or from the packag- clusive of all input control elements. The
ing or substrate itself, traverses the capaci-rectifier circuits may be stationary, or rotate
tor, discharging it, thereby creating an error with the alternator, which may be driven by
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THE AMPLITUDE MODULATED CARRIER WAVE

a motor, prime mover, or by the shaft of the ambient temperature the temperature

synchronous machine. of the air or liquid surrounding any electrical
part or device. Usually refers to the effect

ALU Seearithmetic and logic unit of such temperature in aiding or retarding re-
moval of heat by radiation and convection

AM Seeamplitude modulation from the part or device in question.
ambiguity in artificial intelligence, the

AM to PM conversion phase variations
of an output signal, due to passing through an
active device, where the phase of the output
signal varies in response with the amplitude
of the input signal.

presence of more than one meaning or possi-
bility.

Amdahl's law states that the speedup
factor of a multiprocessor system is given by

AMvideo the amplitude modulated video S(n) = n

carrier wave is produced by an amplitude 1+n=1f
modulated video transmitter where the am-
plitude of the wave form varies in step with

the video signal similar to that shown in the
figure.

where there areprocessors anflis the frac-
tion of computational that must be performed
sequentially (by one processor alone). The
remaining part of the computationis assumed
to be divided inta: equal parts each executed
amateur radio  The practice and study of py 3 separate processor but simultaneously.
electronic communications as an avocation; The speedup factor tends tgflasn — oo,
most often referring to those persons possessgyhich demonstrates that under the assump-

ing a license earned by examination (in the tions given, the maximum speedup is con-
U.S., the Federal Communications Commis- strained by the serial fraction.

sion grants such licenses).

American National Standards Institute
ambient field  the background magnetic (ANSI) The U.S. organization that rec-
field level existing in the environment, with- ommends standards for metrology, drawing
out contribution from specific magnetic field symbology and numerous other facets for
sources. products and industries.
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American standard code for information Ampere is best known for his pioneering
interchange (ASCIl)  abinary code com- work in the field of Electrodynamics. During
prised of seven digits, originally used to his emotionally troubled life, he held several
transmit telegraph signal information. professorships: at Bourg, Lyon, and at the
Ecole Polytechnic in Paris. While Ampere
ammeter an instrument for measuring worked in several sciences, the work of the
electric current in amperes. Danish physicist Hans Christian Oerstad on
the electric deflection of acompass needle, as
ammonia maser  first maser, invented by  demonstrated to him by Dominique Arago,
Charles H. Townes. Such a maser operategaused Ampere’s great interest in electro-
at microwave frequencies. magnetism. His seminal workjotes on the
) . Theory of Electrodynamic Phenomena De-
ammonium dihydrogen phosphate (ADP)  quced Solely from Experimengstablished
a strong linear electro-optic material. Its the mathematical formulations for electro-
chemical formula iV HsH2 P O4. See also  mgagnetics including what is now known as
potassium dihydrogen phosphate (KDP)  ampere’s Law. It can be said that Ampere
founded the field of electromagnetics. He is
honored for this by the naming of the unit of
electric current as the ampere.

amorphous alloy  a ferromagnetic mate-
rial with very low coercive force (i.e., a nar-
row hysteresis loop). The material is formed

as a very thin ribbon, by freezing the molting amperometric sensor  an electrochem-
alloy before it can crystgllize,_ thus providing ical sensor that determines the amount of
a random molecular orientation. a substance by means of an oxidation—
reduction reaction involving that substance.
Electrons are transferred as a part of the re-
action, so that the electrical current through
the sensor is related to the amount of the sub-
stance seen by the sensor.

amortisseur winding See damper
winding.

ampacity  the maximum current which
can be safely carried by a conductor under

specified conditions. amplidyne a special generator that acts

like a DC power amplifier by using com-
pensation coils and a short circuit across its
brushes to precisely and fastly control high
powers with low level control signals.

ampere interrupting rating the inter-
rupting rating of a device expressed in amps
(often rms symmetrical amps).See also
MVA interrupting rating

amplified spontaneous emission sponta-
neous emission thathas been enhanced inam-
plitude and perhaps modified in spectrum by
propagation through an amplifying medium,
usually the medium in which it was first gen-

Ampere’s Law a fundamental rela-
tionship in electromagnetic theory. In a
fairly general form it is expressed by one of
Maxwell's equations,

aD(r, ¢
VX H(, 1) = z(n ) f erated.
wherer is the timey is the coordinate vector, amplifier a circuit element that has a
and the other vectors are defined@, 1) linear input-output signal relationship, with
electric displacemend (r, 1), magneticfield  gain in voltage, current, and/or powegee
strength;J(r, 1), electric current density. alsobalanced amplifigifeedback amplifigr

feedforward amplifiedaser amplifiermaser
Ampere, Andre Marie (1775-1836) amplifier, optical amplifier single-ended
Born: Lyon, France amplifier.
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amplitron a classic crossed-field am- or a sinusoidal signal of the form

plifier in which output current is obtained

primarily by secondary emission from the c(t) = CoSwct + b).

negative electrode that serves as a cathodg, js referred to as thearrier frequency AM

throughout all or most of the interaction has the effect of Sh|f‘[|ng the frequency spec-

space. trum ofx (¢) by w.. The signalisrecovered by
shifting the spectrum of (¢) back to its orig-

amplitude  descriptor of the strength of a inal form. See alsdrequency modulatian
wave disturbance such as an electromagnetic

or acoustic wave. amplitude response  the magnitude of the
steady-state response of afixed, linear system
amplitude equations a form of the to a unit-amplitude input sinusoid.

Schibdinger equation that describes the evo-
lution of a quantum mechanical system in amplitude spectrum the magnitude of
terms of only the coefficients of the preferred the Fourier transformF (w)|, —oo < o <
basis states. These coefficients are knowrpo of a signalf (). For example, the ampli-
as quantum mechanical amplitudes and con{ude spectrum of a rectangular pulse of unit
tain both magnitude and phase information. width is given in the following figure:See
Amplitude equations are often used to gain alsoFourier transform

physical insight into interactions of quantum
systems with electromagnetic fieldsee also
Schiddinger wave equation (SWE) ‘

amplitude linearity qualitative measure
of the extent to which the output ampli-
tude of a device is a faithful reproduction of
its input, with no new frequency harmonics ~ £°
added. A perfectly linear device would out- &
put a scaled version of its input, where the o2
shape of the input waveform has been un- N
altered (i.e., there is no distortion of the in- S /\
put waveform). Viewed in the frequency do- ot N V]
main, the output signal would contain only
those spectral components found in the in-
put signal, and each frequency line would be

scaled by the same amount (i.e., by the gain _ S o
of the device). amplitude stabilization circuit ~ a circuit

used to obtain a precise oscillation amplitude

amplitude modulation (AM)  the process ©f oscillators. These circuits are used in in-

of modulating a signat (1) by a carrier wave strumentation when it is required to increase
¢(z) for transmission: the purity of output signal and reduce the fre-

quency depression (especially in Meachem-
bridge oscillator with crystal) of the main har-
monic by higher harmonics (van der Pol ef-
fect). Three types of circuits are used:

1. An element of large inertia (tungsten
lamp, thermistor) is included in the circuit at
a point where it can change the magnitude of
c(t) = el (@ct+0c) feedback, but not affect the frequency.

Amplitude spectrum.

y(t) = c(®)x(1),

where y(¢) is the signal to be transmitted.
c(t) is either a complex exponential of the
form
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2. A controlled resistor (usually an FET analog signal  a signal represented in a
operating in a triode regime) that is also part continuous form with respect to continuous
of the feedback circuit (the DC control signal time, as contrasted with digital signal repre-
is obtained with a rectifier and a filter of large sented in a discrete (discontinuous) form in
time constant). a sequence of time instangee alsanalog

3.An automatic gain control circuitwhere data
the DC control signal obtained from a recti-
fier and filter is used to change the bias of analog signal conditioning

) ) an interface
oscillator active element.

between the sensor or transducer output,
which represents an analog or physical world,
amplitude-modulatedlink  atransmitter— and the analog-to-digital converter.

receiver system that utilizes amplitude-

modulation for the transmission of signal fre- o )
quencies. analog-to-digital (A/D) conversion a

method by which a continuously varying sig-

nal (voltage) is sampled at regularly occur-
ring intervals. Each sample is quantized to a
discrete value by comparisons to preestab-
lished reference levels. These quantized
samples are then formatted to the required
) digital output (e.g., binary pulse code words).
AMPS See advanced mobile phone The A/D converter is “clocked” to provide

amplitude-shift keying (ASK) a mod-
ulation technique in which each group of
source bits determines the amplitude of the
modulated carrier.

system updated outputs at regular intervals. In order
not to lose any baseband information, sam-
AMR  Seeautomated meter reading pling must occur at a rate higher than twice
the highest incoming signal frequency com-
analog  Seeanalog signalanalog data ponent.See alsd\yquist rate

analog data . data represente(_j in acontin— analog-to-digital (A/D) converter  a de-
uous form with respect to continuous time, yjce that changes an analog signal to a digital
as contrasted with digital data represented ingignal of corresponding magnitude. This de-

a discrete (discontinuous) formin a sequenceyice is also called an encoder, ADC, or A/C
of time instant. converter.

analog multiplier a device or a circuit
that generates an analog output signal that i
proportional to the product or multiplication
of two analog input signals.

Sanalysis—by—synthesis coding refers to

the class of source coding algorithms where
the coding is based on parametric synthetiza-
tion of the source signal at the encoder. The
. . . synthesized signal is analyzed, and the pa-
a”?'og optl_cal computlng_ op_tlcal COM- " rameters that give the “best” result are cho-
puting that involves two-dimensional analog sen and then transmitted (in coded form).

oper_ations such as_cor.relatio_n an_d complexgageq on the received parameters the signal
spatial frequency filtering primarily based is resynthesized at the receiver.
on the property of lens to perform two-

dimensional Fourier transform. In analog

optical computing, operations to be per- analysis filter  afilter in the analysis sec-
formed are matched with and based on al-tion of a sub-band analysis and synthesis sys-
ready known optical phenomena. tem.
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analyte  the substance being measured byAND gate  a device that implements the
achemical or bioanalytical sensor and instru- Boolean AND operationSeeAND.
mentation system.
anglediversity  adiversity technique used
analyticsignal  referstoasignalthathasa in radio communications based on receiving
Fourier transform that is zero valued for neg- a signal over multiple arrival angles. The
ative frequencies; i.e., the signal has a one-signal components are typically affected by
sided spectrum. uncorrelated fading processes and are com-
bined inthe receiver toimprove performance.
analytical Jacobian  a mathematical rep- The main combining methods are selection
resentation computed via differentiation of diversity, equal gain combining, and maxi-
the direct kinematic equation with respect to mal ratio combining.
the joint variableg. Formally one can write
G = [43] _ [1¢<q>]q = Ja(g)¢ where the angle modulation  a type of modulation

p Ip(@) :
. LT 3k where either the frequency (FM) or the phase
analytical Jacobian '.‘CIA(Q) . 9q See (PM) of a carrier are varied.
external spader notation used in these equa-

tions. The analytical Jacobian is different
frf(?m tthe geor:]etrlcl\]a.ct:obliﬂ, since tthte (tar?d'a source emitting a signal impinging on a
efiector anguiar velocity with respect 1o the g, array. Also called direction of arrival
base frame is not given lgy. Both Jacobians (DOA)

are related ag = Ty (¢p)J4 WhereT,(¢) is '
a matrix that depends on the particular repre-
sentation of the orientation representation. InOgnized as part of the SI unit system. Equal

particularTs (¢) is an identity matrix when to 10-10 meters. Abbreviated. Named af-

gquwalent axis of rotation in the tgsk space AndersAngstiom (1814—1874),
is the same as the equivalent axis of rota-

tion of the end-effectorSee als@eometric
Jacobian

angle of arrival (AOA) the direction to

angstrom  popular unit not officially rec-

angular alignmentloss the optical power
loss in an optical connection between two op-
tical fibers, between an optical source and a
fiber, or between an optical fiber and a detec-
tor caused by the angular misalignment of the
axes of the source and fiber, the two fibers,
or the fiber and detector.

anamorphic lenses alens system having
a difference in optical magnification along
the two mutually perpendicular axes (ver-
tical plane or tilt vs. horizontal plane or
panorama).

angular frequency  the rate of change of

and  SeeAND. the phase of a wave in radians per second.

AND the Boolean operator that imple-
ments the conjunction of two predicates. The
truth table forn = X andY is

anisotropic  direction-dependent.

anisotropic diffraction diffraction when
the refractive indices for the incident and
diffracted optical waves are different.

anisotropic diffusion  a process of pro-
gressive image smoothing as a function of a
time variabler, such that the degree and ori-
n-ary ands can be obtained as conjunction ofentation of smoothing at a point varies ac-
binary ands. cording to certain parameters measured at
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that point (e.g., gray-level gradient, curva- (2) dependence of the response of a
ture, etc.) in order to smooth image noise medium on the direction of the fields, for ex-
while preserving crisp edges. The progres-ample, thex component of the electric dis-
sively smoothed imagg(x, y, t) (wherex, y placement mightdepend in part on theom-
are spatial coordinates and time) satisfies  ponent of the fields.
the differential equation
annealing  a process often used in semi-
a1/9t = div(cVI), conductor processing to cause a change in
materials or device properties to improve the

where the diffusion factoe is a decreasing  cjrcyit performance and/or reliability.See
function of the spatial gradiet/. Whenc  5isosimulated annealing

is constant, this reduces to the heat diffusion

equation annealing schedule  specifies the se-
I1/dt = cAl quence of temperature values that are to be

Other mathematical formulations have beenUSed in an application of simulated anneal-
given, where edge-preserving smoothing is'N9 and also specifies the number of param-
realized by a selective diffusion in the di- eter changes that are to be attempted at each
rection perpendicular to the gradienSee €mperature.

also multiresolution analysismathematical o ) ) _
morphology annihilation  aprocess in which a particle

and its anti-particle meet and convert sponta-

anisotropic etch  an etch with an etch Nneously into photons.
rate that is direction-dependent. In wet etch- _ _ _
ing, the direction dependence has to do withannul bit  a bit that is used to reduce the

crystallographic axis — some planes etch atéffect of pipeline breaks by executing the in-
different rates than others. struction after a branch instruction. The an-

nul bit in a branch allows one to ignore the
anisotropic medium (1) a medium in  delay-slot instruction if the branch goes the
which the index of refraction varies with wrong way. With the annul bit not set, the
the light propagation direction within the delayed instruction is executed. If it is set,
medium. In such a medium, the constitutive the delayed instruction is annulled.
relation involves a tensor.

(2) amedium that exhibits anisotropy. Ex- annular cathode  a cathode of a vacuum
amples are anisotropic crystals, ferrites in tube with the shape of the emitting surface of
the presence of a static magnetic field, andthe cathode is annular. The annular cathode
plasma in the presence of a static magneticcan produce a hollow electron beam.
field.

annular illumination a type of off-axis
anisotropic scatterer inhomogeneous illumination where a doughnut-shaped (an-
medium, usually consisting of suspension of nular) ring of light is used as the source.
anisotropic molecules, capable of producing
effects like birefringence or dichroism. As anode the positive electrode of a device.
such, its dielectric permittivity is a tensor act- Contrast withcathode
ing differently upon each component of the
electromagnetic field. anomalous dispersion decrease of the in-
dex of refraction with increasing frequency;
anisotropy (1) the degree of variation in tends to occur near the center of absorbing
a property such as index of refraction with transitions orin the wings of amplifying tran-
light propagation direction. sitions.
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ANSI American National Standards In- the antenna structure and noise received by
stitute, a body which administers numerousthe antenna from external radiating sources.
industrial standards in the USA including
several which pertain to electric utility con-
struction practices.SeeAmerican National
Standards Institute

antenna pattern graph or chart repre-
senting the absolute or normalized antenna
gain as a function of angle (typically azimuth
or elevation) and used to describe the direc-
antenna  a device used to couple energy tional properties of an antenna. In the near
from a guiding structure (transmission line, fie|d, the antenna pattern is a function of the
waveguide, etc.) into a propagation medium, gistance from the antenna whereas in the far

such as free space, and vice versa. It providegie|d, the pattern is independent of distance
directivity and gain for the transmission and from the antenna.

reception of electromagnetic waves.

antennaQ ratio ofthe energy storedto the
energy dissipated (ohmically or viaradiation)
per cycle.

antenna beamwidth the effective an-
gular extent of the antenna radiation pattern
usually specified between points of fixed am-

plitude relative to the main lobe gain (e.g.,
—3 dB points). antenna synthesis  the process of de-

termining or designing an antenna to yield
antenna diversity  a diversity technique a given radiation pattern. Several synthesis

based on the use of multiple antennas eithefMeth0ds exist. Some are closed form solu-
at the receiver (receiver antenna diversity) ortions and some use numerical techniques.
at the transmitter (transmitter antenna diver-
sity) in a radio communication link. If the anthropomorphic manipulator a ma-
separation of antennas is sufficient, the signalnipulator that consists of two shoulder joints,
components are affected by different fading one for rotation about a vertical axis and one
processes and are combined in the receivefor elevation out of the horizontal plane, an
to improve performance.See alsoRAKE  elbow joint with axis parallel to the shoulder
receiver Contrast withangle diversity elevation joint, and two or three wrist joints at
the end of the manipulator (see figure). An
antenna gain  the maximum ratio of an anthropomorphic manipulator is sometimes
antenna’s ability to focus or receive power in called a jointed, elbow, or articulated manip-
a given direction relative to a standard; the ulator.
standard is usually an isotropic radiator or a
dipole. The gain includes the efficiency of ey

the antenna. °

93

— I

Y
antenna noise temperature the effective (’
noise temperature of the antenna radiation re- v
sistance appearing at the antenna terminals. H
At a given frequency, the antenna noise tem- :
perature,7, ( K), can be calculated a% \
whereP, is the noise power available at the !
antennaterminals (Wj,is Boltzmann’s con- / \
stant (138 x 1023 JPK), and B is the band- Lo\
width (Hz). The antenna noise is the result \e,/‘(h
of thermal noise generated in ohmic losses in '

An anthropomorphic manipulator.
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anti-plugging  a feature to prevent a mo- lel, resulting in permeabilities slightly greater

tor from reversing direction directly across than unity; unlike paramagnetic substances,

the line. The purpose of the anti-plugging these materials exhibit hysteresis and have a

coil and contact is to prevent the motor from Curie temperature. Examples include man-

starting in the opposite direction until the ganese oxide, nickel oxide, and ferrous sul-

speed has slowed enough where the currenfide.

and torque surges are within acceptable lev-

els when changing direction. antifuse  a fuse-like device that when ac-
tivated becomes low-impedance.

anti-Stokes scattering  the scattering of

light accompanied by a shift to higher fre- antiparticle a particle having the same

guencies Contrast withStokes Law of light mass as a given fundamental particle, but

scattering whose other properties, while having the
same magnitude, may be of opposite sign.

antialiasing filter typically, a filter that Each particle has a partner called an antipar-

provides a prefiltering operation to ensure ticle. For example, electrical charge in the

that the frequency components of a signalcase of the electron and positron, magnetic

above the Nyquist frequency are sufficiently moment in the case of the neutron and an-

attenuated so that, when aliased, they willtineutron. On collision a particle and its an-

cause a negligible distortion to the sampledtiparticle may mutually annihilate with the

signal.See alsaliasing Nyquistfrequency  emission of radiation. Some properties of
the antiparticle will be identical in magni-

anticollision radar a type of radar, gen- tude but opposite in sign to the particle it is

erally operating in the millimeter wave fre- paired with.

guency range, used to prevent collision be-

tween moving vehicles. antipodal  symmetry created by simulta-
neously mirroring an object in both the X and

anticomet tail (ACT) a special type of Y axes.

electron gun designed to handle highlights

by increasing beam current with a defocusedantiproton  antiparticle to the proton. It

beam during line retrace. is a strongly interacting baryon carrying unit
negative charge. It has mass of 938 MeV and

antidependency  a potential conflict be- carries spin 1/2.

tween two instructions when the second in-

struction alters an operand which is read by antireflection coating  Seeantireflective

the first instruction. For correct results, the coating

first instruction must read the operand before

the second alters it. Also called a write-after- antireflective coating (ARC)  a coating

read hazard. placed on top or below the layer of pho-
toresist to reduce the reflection of light, and

antidots regions of repulsive potential, hence reduce the detrimental effects of stand-

but which are configured so that particles ing waves or thin film interference.

(usually electrons) can pass around the poten-

tial and proceed past it. In the limiting case, AOA Seeangle of arrival

a repulsive Coulomb potential is the simplest

antidot structure. AOTF Seeacousto-optic tunable filter

antiferromagnetic  materialsinwhichthe APART/PADE  acomputer code for anal-
internal magnetic moments line up antiparal- ysis of stray light in optical systems devel-
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oped by the University of Arizona and BRO, quency response curve has decreasgdiB
Inc. from the passband reference gain. Note that
f1 and f»> define the response passband by
APC-7 connector common term foram- marking the points at which the output power
phenol precision connector - 7mm. A “sex- has decreased to one-half the value of the in-
less” coaxial connector with butt contact be- put power. For band widths extending down
tween both the inner and outer conductorsto DC, the upper-3 dB frequency is cited as
capable of low standing wave ratios to fre- the 3 dB bandwidth.
guencies up to 18 GHz.
aperture coupling  a method of coupling
APD  Seeavalanche photodiode a transmission line to an antenna in which
fields leak through an aperture in a metallic

aperiodic convolution  the convolution of  ground plane separating the line from the an-
two sequencesSeeconvolution tenna.

aperiodic signal  a signal that is not pe-  gperture efficiency ~ a figure of merit that
riodic, i.e., one for whiche (1) # x(t + 7). determines how much of the incident energy
This means that the signelr) has aproperty s captured by an aperture. It depends on the

that is changed by a time shift. See also  physical dimensions of the aperture.
periodic signal

o ) ) aperture problem given a sequence of
apenodl_c waveform  this phrase is used images over time we would like to infer the
to describe a waveform that does not repeaty, ion (optical flow) field. Based on local
itself in a uniform, periodic mannerCom- - 4o information (i.e., based on the values
pare withperiodic waveform of those pixels falling within some aperture)

. . only the component of motion along the gray-
aperture (1) an opening to a cavity, or o ¢ gradient can be inferred; that the com-
Wavg—gwde, from Wh'Ch rad|a}t|on is either ponent of motion perpendicular to the gray-
received or transmitted. Typically used as level gradient can only be known by resorting

antenna or alcoupllng element. to global methods is known as the aperture
(2) a physical space available for beam t0 ,ohjem. Seeoptical flow, optical flux
occupy in a device. Aperture limitations are

the physical size of the vacuum chamber; a
magnetic field anomaly may deflect the beam
so that the full available aperture cannot be
used.

APL Seeaverage picture level

APLC  Seeactive power line conditioner

aperture antenna an antenna with a apodization (1) a deliberate variation in
physica opening hole, or slit. the transmission of an optical aperture as a

function of distance from the center or edges,
in order to control optical transfer functions.

aperture correction signal compensa- (2) adeliberate variation in the strength of
tion used to correct the distortion caused by a signal with time.

the non-zero aperture of a scanning electron

beam. A standardized measure of the selecapparentconcurrency  within aninterval
tivity of a circuit or system. The-3 dB  of time more than one process executes on a
(or half-power) band width is taken to be computer, although at the instruction level,
the difference between the uppef>) and  instructions from only one process run at any
lower (f1) frequencies where the gain vs. fre- single point in time.See als@oncurrency
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apparent mean thermal conductivity ceiver. Alibrary of patterns is maintained for
the effective thermal conductivity of an as- continuous checkingSee als@xact coding
semblage of material (Pearlite, super insula-

tion) between specified temperatures. . . .
approximate reasoning an inference

procedure used to derive conclusions from
a set of fuzzy if-then rules and some con-
ditions (facts). The most used approximate
reasoning methods are based on the general-
ized modus ponen$ee alsduzzy IF-THEN

rule, generalized modus poneninguistic
variable

apparent power (1) in an AC system,
the product of voltageE and current/. Ap-
parent power (or total power) is composed of
two mutually independent components — an
active component (real power), and a reac-
tive component (imaginary power). Appar-
ent power is denoted by, and has the unit
of voltamperes.

(2) the scalar product of the voltage and approximately controllable system
current delivered to the load. It can also be an infinite-dimensional stationary linear dy-
expressed as the vectdr= P 4 jQ, where  namical system where the attainable Kg}

P = real power andQ = reactive power. is dense in the infinite-dimensional state

spaceX. The set is said to be approximately
application-specific integrated circuit controllable in[0, 7] if the attainable set
(ASIC) an integrated circuit designed for K (O, T) is dense in the infinite-dimensional
one particular application. state spacg.

. Approximate controllability in[0, T'] al-
appropriate technology - the technology ways implies approximate controllability.

that will accomplish a task adequately given .
: The converse statement is not always true.
the resources available. Adequacy can be

verified by determining that increasing the
technological content of the solution results Ar+ laser laser in which the active
in diminishing gains or increasing costs. medium consists of singly ionized argon
atoms. Ar+ lasers have several wavelengths
approximate coding  a process, defined in the visible portion of the spectrum.
with respect to exact coding, that deals with
irreversible and information-lossy process-
ing of two-level pictures to improve compres-
sion ratio with significant degradation of pic-
ture quality. Exact coding schemes depend Arago is best known for the breadth and
on the ability to predict the color of a pixel the volume of his contribution to the study
or the progression of a contour from line to of light and for his work with Ampere on the
line. Irreversible processing techniques try to development of electrodynamics. Arago dis-
reduce prediction errors by maintaining the covered that iron could be magnetized by the
continuity of the contours from line to line. passage of current through a wire and, the
With predictive coding the number of pix- phenomenon of magnetic rotation. It was
els can be changed to reduce those havindeft to Michael Faraday to properly explain
nonzero prediction error. With block coding this phenomenon. Arago spent a significant
the compression efficiency can be improved amount of time involved in politics and suc-
by increasing the probability of occurrence ceeded Jean Fourier as the permanent secre-
of the all zero block. The third approximate tary to The Academy of Sciences in 1830. It
block coding scheme is pattern matching. In has been suggested that Arago’s enthusiasm
this scheme the identification codes of the and work ethic were an inspiration to many
repeated patterns are transmitted to the recontemporary scientists.

Arago, Dominique Francois (1786—
1853) Born: Estagel, France
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arbiter a unit that decides when multi- arcing ground  a ground fault on a power
ple requestors may have access to a sharetine which alternately clears and restrikes,
resource. causing high, repetitive voltage surges.

arbitrary reference frame a two-
dimensional space that rotates at an unspec-
ified angular velocityw. In electric ma-
chines/power system analysis, an orthog-
onal coordinate axis is established in this
space upon which fictitious windings are areal density —ameasure for the improve-
placed. A linear transformation is estab- mentin the capacity of a disk. It is the prod-
lished in which the physical variables of the uct of the number of tracks per inch and the
system (voltage, current, flux linkage) are number of bits per inch, i.e., it is the number
referred to variables of the fictitious wind- of bits per square inch.
ings. Se also
rotor reference framestationary reference argonionlaser  SeeAr+ laser
frame synchronous reference frame

argument (1) an address or value that is

arbitration Seebus arbitration passed to a procedure or function call, as a
way of communicating cleanly across proce-
ARC  Seeantireflective coating dure/function boundaries.

(2) a piece of data given to a hardware
arc detector a device placed within a operator block.
microwave power tube or within one or more
of the external cavities of a microwave power arithmetic and logic unit (ALU) acom-
tube whose purpose is to sense the presenchinational logic circuit that can perform basic
of an overvoltage arc. arithmetic and logical operations on n-bit bi-
nary operands.
arc fault interrupter ~ the mechanism that
breaks the fault current arc in a power circuit arithmeticcoding amethod (dueto Elias,
breaker. Pasco, Rissanen and others) for lossless data
compression. This incremental coding algo-
arc lamp lamp made by driving a high rithm works efficiently for long block lengths
current across a gap between two electrodesand achieves an average length within one
Sometypesoperatein air consuming the elec-bit of the entropy for the block. The name
trode, for example, a carbon arc in which comes from the fact that the method utilizes
the electrode material is made as a rod andhe structures of binary expansions of the real
fed into the discharge to replace what is con-numbers in the unit interval.
sumed. Others operate in a vacuum envelop
that reduces the electrode consumption. arithmetic instruction a machine in-
struction that performs computation, such as
arcresistance period of time that the sur- addition or multiplication.
face of an insulating material can be submit-
ted to the action of an electrical arc without arithmetic operation any of the follow-
becoming conductive. ing operations and combination thereof: ad-
dition, subtraction, multiplication, division.
architecture ~ Seecomputer architecture
arithmetic radian center frequency  the
arcing fault ~ Seearcing ground linear radian center frequency, it is the mid-
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point between the highemw(;) and lower maximum allowable limit due to excessive
(wr) band edges, expressed in units of ra-heating of the stator.

dians/second. The band edges are usually

defined as the highest and lowest frequenciesarmature reaction (1) in DC machines, a
within a contiguous band of interest at which distortion of the field flux caused by the flux
the loss equalé. amax the maximum attenu- created by the armature current. Armature

ation loss across the band. reaction in a DC machine causes lower flux
oy + or at one pole-tip and higher flux at the_ other,
Woa =~ which may lead to magnetic saturation. It

also shifts the neutral axis, causing sparking
on the commutator.

(2) in AC synchronous machines, a volt-
age “drop” caused by the armature current.
In the steady state model of the synchronous
machine, the armature reaction is accounted
for by a component of the synchronous reac-
tance.

arithmetic shift a shift in which it is as-
sumed that the data being shifted is integer
arithmetic in nature; as a result, the sign bit
is not shifted, thereby maintaining the arith-
metic sign of the shifted result.See also
logical shift

arithmetic—logic unit ~ Seearithmetic and

logic unit armature voltage control a method of

controlling the speed of a DC motor by vary-
ing the voltage applied to the armature while
keeping the voltage applied to the field circuit
constant.

arm apartofarobot. Arobotis composed
of an arm (or mainframe) and a wrist plus
a tool. For many industrial robots the arm
subassembly can move with three degrees of o

freedom. Hence, the arm subassembly is the?'Mature winding an arrangement of

positioning mechanismSee alsdndustrial ~ COIIS carrying the main current, typically
robot wound on the stator of a synchronous ma-

chine or the rotor of a DC machine, in which
armpin  a pin insulator . an alternating voltage is induced by the mag-
netic field.
ARMA  Seeauto-regressive moving-aver-
age model armless construction a method of distri-
bution line construction, often used for aes-
armature the magnetic circuit of a ro- thetic purposes, in which pin insulators are
tating electrical machine, including the main mounted on steel brackets bolted directly to
current carrying winding, in which an alter- a utility pole without the use of a crossarm.

nating voltage is induced by the magnetic
field. Armstrong oscillator ~ Hartley oscillators

are usually not used at VHF of higher fre-
armature circuit components of the ma- quencies. Similarly, the circuit is avoided at
chine that carry armature current. For ex- very low audio frequencies. It is important
ample, in a DC machine the armature cir- to distinguish the Hartley oscillator from the
cuit could consist of the armature windings, Armstrong topology. Inthe Armstrong oscil-
brushes, series field winding, compensat-lator, no ohmic connection exists between the
ing windings, interpoles, starting resistor(s), two inductors. Instead, coupling is entirely
main-line contacts, and overload sensor. magnetic.

armature current limiting a condition  Armstrong, Edwin Howard (1890-
wherein the stator currents are clamped at thel954) Born: New York, New York, U.S.A.
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Armstrong is best known as the developer effects of some type of processingee also
of frequency modulation (FM) radio and in- outlier.
ventor of the superheterodyne receiver. Arm-
strong spent most of his career at Columbiaartificial constraint an additional con-
University. During his life, his inventions straint in accordance with the natural con-
made him quite wealthy. The superhetero- straints to specify desired motion or force
dyne receiver was purchased as a way for theapplication. An artificial constraint occurs
military to detect the spark plug ignitions of along the tangents and normals of the con-
approaching aircraft. Patent fights with Lee straint surface. An artificial force con-
DeForest and the difficulty in promoting FM straint is specified along surface normals,
radio led to bitterness and frustration which and an artificial position constraint along tan-
many felt led to his suicide. gents and hence consistency with the natu-

ral constraints is preserve&ee alsmatural

ARQ  Seeautomatic repeat request constraint
array  several antennas arranged together@rtificial dielectric a dielectric material

in space and interconnected to produce a dethat has been modified to alter its proper-
sired radiation pattern. ties. Common modifications include micro-

machining to remove material from the sub-

array factor in antenna theory, the re- strate under planar patch antenna to improve

sulting radiation pattern of an array when
each antenna in the array is replaced by al
isotropic radiator.

array processor an array of processor
elements operating in lockstep in response t
a single instruction and performing compu-
tations on data that are distributed across th
processor elements.

array signal processing  signal process-
ing techniques used for extracting informa-
tion based on signals from several (identical)
sensors, for example an antenna array con
sisting of several antenna elements.
arrester discharge current  the current
in an arrester during a surge.

arrester discharge voltage
in an arrester during a surge.

the voltage

ART network
theory network

Seeadaptive resonance

artifact ~ an error or aberration in a signal
that is the result of aliasing, a quantization
error, some form of noise, or the distorting
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radiation properties and the fabrication of pe-

pfiodic arrays of holes to realize guiding or

photonic bandgap structures.

artificial intelligence  the study of com-

Oputer techniques that emulate aspects of hu-

man intelligence, such as speech recognition,
logical inference, and ability to reason from
partial information.

artificial neural network a set of nodes
called neurons and a set of connections be-
tween the neurons that is intended to perform
intellectual operations in a manner not un-

like that of the neurons in the human brain.
In particular, artificial neural networks have
been designed and used for performing pat-
tern recognition operation&ee alsgattern
recognition perceptron

artificialneuron  anelementary analog of

a biological neuron with weighted inputs, an
internal threshold, and a single output. When
the activation of the neuron equals or exceeds
the threshold, the output takes the valug,
which is an analog of the firing of a biological
neuron. When the activation is less than the
threshold, the output takes on the value O (in
the binary case) ofr-1 (in the bipolar case)
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representing the quiescent state of a biologi-ten used to reduce aberrations in optical sys-
cal neuron. tems.

artificial skin artificial skin is a de- assembler (1) a computer program that

vice which, when pressed against the surfacdranslates an assembly-code text file to an ob-

by an object, causes local deformations thatject file suitable for linking.

are measured as continuous resistance varia- (2) a program for converting assembly

tions. The latter are transformed into electri- language into machine code.

cal signals whose amplitude is proportional

to the force being applied to any given point assembly language a programming lan-

on the surface of the material of the device. guage that represents machine code in a
symbolic, easier-to-read form. See also

ASAP/RABET  acronym for a computer assembler

code for optical systems by BRO, Inc., for

standard optical analysis and stray-lightanal-assert (1) raising the voltage on a wire to

ysis such as light-scattering. the “high” state, usually as a signal to some
other unit.
ASCII SeeAmerican standard code for (2) to make an assertion.

information interchange

assertion (1) a Boolean expression for
ASCR  Seaasymmetricalsiliconcontrolled stating the right behavior of the program or,
rectifier. if hardware implemented, of a circuit.

(2) a logical expression specifying a pro-

ASIC  Seeapplication-specific integrated gram state that must exist or a set of condi-
circuit. tions that program variables must satisfy at a

particular point during program execution.
ASK Seeamplitude-shift keying

associate mode  an operating mode of
askarel atrade name for an insulating oil. content addressable memories, in which a

stored data item is retrieved that contains a
ASM Seealgorithmic state machine field that matches a given key.

aspect ratio (1) the size invariant ratio of associated reference directions a
length to width for a rectangular box enclos- method assigning the current and voltage di-
ing a shape, the orientation of the box being rections to an electrical element so that a pos-
chosen to maximize the ratio. This measureijtive current-voltage product always means
is used to characterize object shapes as a prehat the element is absorbing power from the
liminary to, or as a quick procedure for, ob- network and a negative product always means

ject recognition. that the element is delivering power to the
(2) the ratio of width to height for an network. This method of assigning direc-
image or display. tions is used in most circuit simulation pro-

(3) in television or motion pictures, the grams.

algebraic ratio of picture width to height. At

present, the television format in the United associative memory a memory in which

States consists of a width to height ratio of 4 each storage location is selected by its con-

to 3. tents and then an associated data location can
be accessed. Requires a comparative with

aspheric  description of optical elements each storage location and hence is more com-

whose curved surfaces are not spherical, of-plex than random access memory. Used in
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fully associative cache memory and in some  (2) in contrast with a symmetric multipro-
translation look-aside buffers or page transla-cessor, asymmetric multiprocessor is a mul-
tion tables of the hardware to support virtual tiprocessor in which the processors are not
memory. Given the user-space address of assigned equal tasks. The controller (mas-
page it returns the physical address of thatter) processor(s) are assigning tasks to (slave)
page in main memory. Also called content processors and controlling I/O for them.
addressable memory (CAM).

asymmetric multivibrator amultivibra-
associative processor a parallel proces- tor where the output voltage represents a train
sor consisting of a number of processing el- of narrow pulses. Most asymmetric multivi-
ements, memory modules, and input—outputbrators use a slow charge of a large timing ca-
devices under a single control unit. The ca- pacitor by asmall current (or via a large resis-
pability of the processing elements is usually tor) and a fast discharge of this capacitor via
limited to the bit-serial operations. a switch. The charge process determines the

duration of space; the mark duration, which
associativity In a cache, the number of coincides with the time allowed for discharge
linesin a set. Am-way set associative cache ©f the timing capacitor, is usually determined
hasn lines in each set. (Note: the term by a small time constant of the circuit con-
“block” is also used for “line.”) trolling the switch. Asymmetric multivibra-
tors find applications in voltage-to-frequency
converters. Also called multivibrators with a

astable multivibrator the circuit that is .
small mark/space ratio.

obtained from a closed-loop regenerative sys-
tem that includes two similar amplifiers of
high gain connected with each other via cou-
pling circuits with reactance elements. More
frequently are used RC-coupling circuits
(free-running RC-multivibrators, emitter-
coupled multivibrators) yet RL-circuits,
usualy astransforme coils, may be usal as
well (magnetic multivibrators).

asymmetric resonator standing-wave

resonator in which either the reflectivities or

the curvatures of the primary mirrors are un-
ual.

asymmetrical silicon controlled rectifier
(ASCR) (1) an inverter grade SCR fab-
ricated to have limited reverse voltage capa-
bility. Fabrication with asymmetrical volt-

a_lst|gmat|sm adefec associat@with op- age blocking capability in the forward and
tical and electrostatic lenses where the Mag-everse direction permits reduction of turn-

n:gtr:]?:')ggfn?:;;hvihsearrgﬁelzgrtr:,vorgrtgoe?tci):r?lison time, turn-off time, and conduction drop.
P ’ propag (2) a thyristor that has limited conduc-

not along the axis of rotation of the system. ,. " . . .
9 y tion in the reverse direction to gain increased

o ) . switching speed and low forward voltage
asymmetric digital subscriber line (ADSL) drop. See alscsilicon controlled rectifier
a digital subscriber line (DSL) in which the (SCR)

rate from central switching office (CO) to
customer premise is much faster than the rateasymptotic 2.D observer

! a system de-
from customer premise to CO.

scribed by the equations

asymmetric multip rocesso (1) ama-
chine with multiple processors, in which the
time to access a specific memory address is

Zitlj+1 = Fiziy1j + Fozij+1
+ Giuiy1,j + Gouj j+a

different depending on which processor per- + Hiyiv1,j + Hzyij+1
forms the request. Xij=Lzij+ Ky j
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i, j € Z, (the set of nonnegative integers) is that start “sufficiently close,” approach this
called a full-order asymptotic observer of the point in time. See alstable equilibrium
second generalized Fornasini-Marchesini 2-

D model asymptotically stable in the large  the
equilibrium state of a stable dynamic system
Exiy1j+1 = ArXivrj + A2Xi ji1 described by a first-order vector differential
+ Biuiy1,j + Baui j+1 equation is said to be asymptotically stable in
vi.j = Cxi j + Du; the large if its region o_f attraction is_the entire
spacen”. See alsaegion of attraction
i,j S Z+ if
) ) asymptotically stable state  the equilib-
l.’]l.'ﬂ"oo [Xi,j - xi,j] =0 rium state of a dynamic system described by a

- first-order vector differential equation is said
for any u; j, yi,; and boundary conditions o pe asymptotically stable if it is both con-

xio fori € Z, andxo; for j € Z; where  yergent and stableSee alsatable statand
zi,j € R" is the local state vector of the ob- conyergent state

server at the pointi, j), u;; € R™ is the
input, y; ; € R” is the output, and; ; € R"
is the local semistate vector of the modei,
F>,G1,G2,H,H>,L,K,E, A1, A, By, B,
C, D are real matrices of appropriate dimen- aSynchronous AC systems ~ AC systems
sions withE possibly singular or rectangular, €ither with different operating frequencies or
In a similar way a full-order asymptotic ob- thatare notin synchronism.
server can be defined for other types of the
2-D generalized models. asynchronous bus  a bus in which the
timing of bus transactions is achieved with
asymptotic stability (1) an equilibrium  two basic “handshaking” signals, a request
state of a system of ordinary differential signal from the source to the destination and
equations or of a system of difference equa-an acknowledge signal from the destination
tions is asymptotically stable (in the sense ofto the source. The transaction begins with
Lyapunov) if it is stable and the system tra- the request to the destination. The acknowl-
jectories converge to the equilibrium state asedge signal is generated when the destination
time goes to infinity, that is, the equilibrium is ready to accept the transaction. Avoids
Xeq IS asymptotically stable if it is stable and the necessity to know system delays in ad-
vance and allows different timing for differ-
X(t) = Xeq @St — 00 ent transactionsSee als@ynchronous bus

asynchronous not synchronous.

(2) ameasure of system damping with ré- 5oy nchronous circuit (1) a sequential

gard to a power system’s ability to reach its logic circuit without a system clock.
original steady state after a disturbance.

(2) a circuit implementing an asyn-
asymptotic tracking  refers to the abil- chronous system.
ity of a unity feedback control to follow its
setpoint exactly with zero error once all tran- asynchronous demodulation  a tech-
sients have decayed away. Clearly thisis onlynique for extracting the information-carrying
achieved by stable systems. waveform from a modulated signal with-

out requiring a phase-synchronized carrier

asymptotically stable equilibrium  asta- for demodulation. See alsosynchronous
ble equilibrium point such that all solutions demodulation
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asynchronous machine  Seeinduction Atanasoff is best known for his invention,
machine along with Clifford Berry, of the first digi-
tal computer, known as the ABC (Atanasoff-

asynchronous operation ~atermtoindi- Berry Computer). Unlike the many World
cate that a circuit can operate or a communi-\War Il computer pioneers, Atanasoff's in-
cation system can transmit information when terest in the topic dated to his Ph.D. the-

ready without having to wait for a synchro- Sis research at the University of Wisconsin.
nizing clock pulse. After graduation Atanasoff taught physics

and mathematics at lowa State College and

asynchronous system  a (computer, Gir- continued to work on the problem of solv-

cuit, device) system in which events are not I"d lengthy calculation by electronic means.
executed in a regular time relationship, that -€9end has it that Atanasoff worked out the

is, they are timing-independent. Each eventPasic structure for his new machine while
or operation is performed upon receipt of a Naving a drink at an lllinois road house.
signal generated by the completion of a pre_CIn‘ford Berry, an elgctrlcal engineer J_omed
vious event or operation, or upon availability Atanasoff to help with the construction of

of the system resources required by the eventhe device based on Atanasoff's ideas. John
or operation. Mauchly, another computer pioneer often

visited and consulted with Atanasoff. These
discussions resulted in a later lawsuit that es-
tablished Atanasoff as the first person to build
an electronic digital computer.

asynchronous transfer mode (ATM)
method of multiplexing messages onto a
channel in which channel time is divided into
small, fixed-length slots or cells. In ATM
systems the binding of messages to slots isATM Seeasynchronous transfer made
done dynamically, allowing dynamic band-

width allocation. ATM is asynchronous in a1 adaptation layer (AAL) alayerin
the sense that the recurrence of cells containyhe ATM protocol hierarchy that adapts the
ing information from an individual user is not (small) cell-sized payloads to a form more
necessarily periodic. suitable for use by higher layer protocols. For
example, AAL5 performs segmentation and

asynchronous updating ~ one unit at a reassembly to map between 48-byte payloads
time is selected from within a neural network and variable length data segments.

to have its output updated. Updating an out-
put at any time is achieved by determining
the value of the unit's activation function at

that time.

atmosphere a convenient measure of
pressure. 1 std atm = 14.696 psia (pounds
per square inch absolute).

AT bus bus typically used in personal

computer IBM AT for connecting adapters atmospheric attenuation  decrease in the

and additional memory boards. It is called @mplitude of a signal propagating through the

also 16 bit ISA bus since it presents a data busdtmosphere, due primarily to absorption and

at 16 bit. It presents an additional connector Scatter.

with respect to the classical ISA bus (at 8 bit)

of IBM PCs based on Intel 8088See also atmospheric duct a thin |ayer of atmo-

EISA. sphere near the earth that acts as a waveguide,
the electromagnetic field, trapped within the

Atanasoff, John Vincent  (1903-) Born:  duct, can travel over long distances with very

Hamilton, New York, U.S.A. little attenuation.
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atom  a particle of matter indivisible by ATRC  SeeAdvanced Television Research
chemical means, whichis chemically neutral. Consortium

It is the fundamental building block of the

chemical elements. attachment  one of the events which pre-
cede a lightning stroke to the earth. Attach-
ment occurs when the stepped leader from
eling primarily in one direction. In prac- the thundercloud mak_es contact with one of
tice, atomic beams are usually realized byseveral streamers which emanate from the

the expansion of an atomic vapor into a vac- ground or structures on the earth. The return

uum through a small aperture. The resulting Stroke follows immediately. Seestreamer
expanding cloud of atoms is usually made stepped leadereturn stroke

nearly unidirectional by a collimator that

blocks or otherwise removes all atoms not 2tachmentprocess  aprocess thatoccurs

propagating within a narrow range of angles. I light