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448 complex number 

COMPLIANT SUBSTRATE 

Q~2{j 
d;:M,:I I 
(cl 

Process flow of forming a 
semiconductor compliant substrate 
containing a twist boundary. (a) 
Initial substrate. (b) Two substrates 
bonded at an angle. (c) Compliant 
substrate with a twist boundary, 
created by removing most of one 
substrate. 

COMPOSITE BEAM 

Steel-concrete composite beam in 
which a steel wide-flange shape 
(W-shaped deck) is attached to a 
concrete floor slab. 

quantity by a complex number whose real component equals 
the instantaneous value of the physical quantity, a sinusoidally 
varying quantity thus being represented by a point rotating in 
a circle centered at the origin of the complex plane with uniform 
speed. { 'kllm,pleks nll'ta·sh:m } 

complex nµmber [MATII] Any number of the form a + bi, 
where a and b are real numbers, and ,-2 = -1. ( 'kllm,pleks 
'nam·bar} 

complex number system [WITH] The field of complex 
numbers. { :kam,pleks 'nam·b:ir ,sis·tam } 

complexometrlc tltratle>n [ANALY CHEM] A technique of 
volumetric analysis in which the formation of a colored com­
plex is used to indicate the end point of a titration. Also 
known as chelatometry. Also spelled compleximetric titra­
tion. { k:im:plek·sa:me·trik ,ti'trii·sh:in J 

complex permeeblllty [ELECTROMAo] A property, desig­
nated by µ. •, of a magnetic material, equal to 1J.o (I/Lo), where 
L is the complex inductance of an inductance coil in which the 
magnetic material forms the core when the coil is ·connected 
to a sinusoidal voltage source; and Lo is the vacuum inductance 
of the coil. { 'kllm,pleks ,p:ir·me·a'bil·ad·e ) 

complex permittivity [El.EC] A property of- a dielectric, 
equal to eo(C/C0), where C is the complex papacitance of a 
capacitor in which the dielectric is the insulating material when 
the capacitor is connected to a sinusoidal voltage source, and 
C0 is the vacuum capacitance of the capacitor. { 'klim,pleks 
,p:ir·ma'tiv·ad·e l 

complex plane [WITH] A plane whose points are assigned 
the real and imaginary parts of complex numbers for coordi­
nates. { :klim,pleks 'pliin i 

complex potential [PL MECH] An analytic function in ideal 
aerodynamics whose real part is the velocity potential and 
whose imaginary part is the stream function. [NUC PHYS] A 
generalization of the potential in the Schrodinger equation 
descrjbing the scattering of a nucle(ln ):,y a nucleus in the cloudy 
cxystaJ-l>all model. { 'klim,pleks pa'ten·cb:il } 

complex reflector [ENO] A structure or group of structures 
having many radar-reflecting surfaces facing in different direc­
tions. { 'kllm,pleks ri'flek•tar) 

complex relative attenuation [ELECTR] The ratio of the 
peak output voltage, in complex notation, of an electric filter 
to the output voltage at the frequency being considered. { 'kam-
,pleks :rel·ad·iv a,ten·y:i'wa·sh:in J . . . 

complex satt [!NORG CHEM] A class of salts in which there 
are no detectable quantities .of each of the metal ions existing. 
in solution; an example is KJle(CN)6, which in solution has 
K+ but no Fe3+ because Fe is strongly bound in the complex 
ion, Fe(CN)/-. { 'klim,pleks 's6lt -} 

complex sphere See Riemann sphere. { 'kllm,pleks 'sfir J 
complex target [ENG] A radar target composed.of a number 
of reflecting surfaces that, in the aggregate, are smaller in 
all dimension~ than the resolution . capabilities of the radar. 
{ 'klim,pleks 'Uir· g:it J 

complex tombolo' [GEOL] A system resulting when several 
islands and the mainland are interconnected by a complex series 
of tombolos. Also known as tombolo cluster; .tombolo series. 
{ 'kiim,pleks 'tlim·b:i,lo} 

complex tone [Acous] A sound wave produced by the com­
bination of simple sinusoidal components of different frequen­
cies. { 'kiim,pleks 'tlln ) 

complex unit fl] Any complex number, x + iy, whose 
absolute value, ( + y2), equals I. { 'klim,pleks 'yU·nat J 

complex verlable· [MATif] A variable which assumes com­
plex numbers for values. { 'klim,pleks 'ver·e'·a•bal ) 

complex velocity [PL MECH] In ideal aerodynamic flow, the 
derivative of the complex potential with respect to z = x + iy, 
wherex andy are the chosen coordinates: { ;kam,pleks va'Uis· 
oo·e l 

complex wave [Pl:fYS] A waveform which varies from 
instant to instant, but can be resolved into a number of sine­
wave components, each of a different frequency and probably 
of a different amplitude. { 'klim,pleks 'wav ) 

compllance [MECH] The displacement of a linear mechani­
cal system under a unit force. { kam'p!I·ans J 

compliance constant [MECH} Any one of the coefficients 
of the relations in the ·generalized Hooke's Jaw used to express 
strain components as linear functions of the stress components. 
Also .known as elastic constant. { kam'plI·ans ,kan·stant J 

compliant character [PSYCH] In psychoanalytic theory, 

composite bearri 

traits that include neurotic self-effacement, deference, and inap­
propriate yielding to another person. { k:imlplI·ant 'kar·ii-
tar J r 

compliant substrate [ELECTR] A semiconductor subst1ttc 
into which an artificially formed interface is introdu~ ne.r 
the surface which makes the substrate more readily def<lllnahie 
and allows it to support a defect-free semiconductor film-Of 
essentially any lattice constant, with dislocations forming-iii 
tpe snbstrate instead _of in the film. Also known as sacrifi~ii] 
compliant substrate. { k:im:pu·ant 'sab,striit J 

complicate [INV zoo] Folded lengthwise several times, ii.I 
applied to insect wings. { 'klim·pla,kat ) 

compo board See composition board. { 'kiim,po ,b6rd.] 
compote See commutating pole. { 'kiim,pol } 
component [CHEM] 1. A part ofa mixture. 2. The smallest 
number of chemical substances which are able to form 'all'lhe 
constituents of a system in whatever proportion they may ·be 
present. · [l!LEC] Any electric device, such as a coil, resista 
capacitor, generator, line, or electron tube, having distinct eJi:c'. 
trical characteristics and having terminals at Which it may-fie 
connected to other components to form a circuit. Also known 
as circuit element; element. [MATH] . 1. In' a graph sys1em, 
a connected subgraph which is not a subgraph of any other 
connected subgraph. 2. For a set S, a connected subset ots 
that is not a subset of any other connected subset of S. 3. 
The projection of a vector in a given direction of a coordinate 
system. [ so TECH] A constituent part of a system; examples 
are a vector term which when added to others gives a vector 
sum. an ingredient of a chemical system, or themineral portion 
of a rock. { kam'po·nant l 

component bar chert [STAT] A bar chart which shows 
within each bar the components that make up the bar; .eacti 
component is represented by a section proportional in siu 
to its representation in the total of each bar. . { k:imiP(l;nam 
'bar ,chart } 

component dlstlllatlon [CHEM ENG] A distillation process 
in which a fraction that cannot normally be separated by distilla­
tion is removed by forming an az.eotropic mixture. { k31D'po· 
n:int dis·t:i'lli·sh:in J 

component-failure-impact analysis [svs ENO] A study 
that attempts to predict the consequences of failures of the 
major, components of a system. Abbreviated CHA. 
{ k:im\po•nant :ru •yar 'im,pakt :i,nal ·a·sas } 

component name See metii,variable. { kam'po·nant ,nlim-) 
component-substances law [OIEM) The Jaw that each 
substance, singly o~ in mixture, composing a material exhibilli 
specific properties that are independent of the other substances 
in that material. '( kam'po·nant 'sub·stan·s:is ,16 l ,, 

comp9nent symb~I [l!LEc] A graphical design used to rep­
resent a component in a circuit diagram_ { kam 'pO•nant 
,sim·b:il J ' • 

component vectors [MATH] Vectors parallel to spetjfied 
(usually perpendicular) axes whose sum equals a given vector. 
{ k;im'po·nant ,vek·t:irz J 

composing rule See composing stick. { kam'poz·iO ,rill } 
composing stick [ORAPHics] A t09l designed for holding 
iyw which is .being assembled and justified. { kam'pOz·ill 
,stik l . 

Composltae [BOT] The single family of the order Asterales; 
pemaps the largest family of flowering plants, it contains about 
19,000 species. { kam'piiz·:i,te l 

composite· [ENG Acous] A re-recording consisting of at 
least two elements. [MJJERJ A material that results when 
two or more ·materials, -each having its own, usually different 
characteristics, are combined, giving useful properties for spe· 
cific applications. Also known as composite material. 
{ kam'piiz·at } 

composite balance [ELEc] An electric balance made by 
modifying the Kelvin balance to measure amperage, voltage, 
or wattage. { k:im'paz·:it 'bal ·ans } . 

composite beam [CIVENG] .A structural member composed 
of two or more dissimilar materials joined together to act as a 
unit in which the resulting system is stronger than the sUID of 
its parts. An example in civil structures is the steel-concrete 
composite beam in which a steel wide-flange shape (I or W 
shape) is attached to a concrete floor slab. ( kam'pllz-3t 
'bem} 
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Hardwick conveyor loader head 

as those of calcium or magnesium, which form insoluble depos­
its in boilers and form precipitates with soap. { 'hiird :~6d · 
:ir} 

Hardwick conveyor loader head [MIN ENG] A dust collec­
tor for belt conveyors used at the• loading station; a scraper 
chain runs at the bottom of a coal hopper and collects underbelt 
fines. { 'hard, wik kan:va·:ir 'lod·ar ,bed } ' 

hard-wire [ ELEC] . To connect electric components with 
solid, metallic wires as opposed to radio links and the like. 
{ 'hard :wrr J . 

hard-wired [COMPUT sci] Having·a fixed wired pro_gram or 
control system built in by the manufacturer !lDd not subject to 
change by programming. { 'hard :wrrd } 

hard-wire telemetry See wire-link telemetry. { 'hard , (¥Ir 
t;i'lem·a•tr! } ' 1 

hardWood [MATER] · Dense, close-grained wood of an ang_iq-_ 
spennous tree, such as oak, walnu_t, cherry, and maple. 
{ 1bard1 wild } ,. ,.: 

hardwood bearing [MECH ENG] A fluid-film bearing made 
of lignum vitae which has a natural gum, or of hard maple 
which is impregnated with oil, grease, or wax. { 'hiird,wild 
:ber·iJJ } ' ' 

harclwood forest [ECOL] 1. An ecosystem/laving deciduous 
treeS as the dominant form of vegetation. 2. An ecosy~tem 
consisting principally of trees that yield hardwood. { 'hard 
,wild :rar•ast } 

hard x-ray [ELECTR] An x-ray having 0 high pen'etrating 
power . . { 'hard :eks,ra } 

Hardy plankton indicator [ENG] Metal-shrouded net sam­
pler designed to collect specimens of plankton during nqrmal 
passage of a ship. { 'hiircl-e 'plaok·tan ,in·da,kad·ar} 

hardy plant [BOT] A plant able to withstand low tempera­
tures without artificial protection. { :b!ir-di! :plant I 

Hardy-Schulz rule [PHYS CHEM] An fncrease in the charge 
of ions results in a large increase in their flocculating power. 
( 'hiircl-t! 'shu.lts ,riil } -

hardystonite [MINERAL] Ca2ZnSi20 7 A white mineral 
composed of zinc calcium s.ilicate. ( 'hlir·de·sta,nit } · 

Hardy-Weinberg law [ GEN] The concept that frequencies of 
both genes and genotypes will remain constant from generation 
to generation in an idealized-population where mating is ·random 
and evolutionary forces (such as mutation; migration, selection, 
or genetic drift) are absent. { :har·de 'win,b;irg ,lo } 

hare [VERT zoo] The common name for a number of Iago­
morphs in the family Leporidae; they differ from rabbits in 
being larger with longer ears; legs, and tails. [ her } 

Hare Se_e Lepus. ( her } 
harelip [MED J A congenital defect, sometimes hereditary, 
marked by an abnormal cleft between !he upper lip and the . 
base of the nose. Also known_ as (;left lip. [ 'her,lip } 

Hare's hygrometer [ENG]_ ,_- A type of hydrom_eter in which 
~e ratio of the densities of two liquids is determined by measur­
mg the heights to which they rise in two . vertical glass tubes, 
connected at their upper ends, when suction is applied. { 'herz 
lij:'grtlm•oo·ar} 

Hargreaves process· [CHEM ENG] A process for the manu­
facture of salt cake (sodium sulfate) by passing .a mixture 
of sulfur .dioxide and air through sodium chloride brine in a 
countercurrent manner. { 'hlir·grevz ,prli·sas } 

Haring cell (PHYS CHEM] An electrolytic cell with four elec­
trodes used to measure electrolyte resistance and polarization 
of electrcx1et { 'her·iJJ ,sel } 

Harker diagram See variation diagram. { 'hark_ ·ar ,dI·._ 
~•&ram} . . ' 

Harke~•Kaaper inequalHlea (SOLID STATE] Inequalities 
:e,d in the analysis of crystal structure by ~-ray diffraction 

hlch relate the structure factors and help to determine their 
Phase factors. { 'hlirk·ar 'kas·p;ir ,in·i'kwlil·ad·ez I 

H~rkln'a rule [PHYS] An empirical rule for the calculation 
0 the nuclear abundances of an element's isotopes stating that 
isotopes with an odd mass number are less abundant than their 

;ven-mass-number neighbors. [ 'hllr·kanz ,rt!I } 
~lectilan [GEOL] A European stage of geologic time: 

_wer Cambrian. { hlir'lek·i!i·an } 
~b~ See high-aspect-ratio microniachining.. ( :ach:a:lir'em 

ann l 
h;~an . [~R_o CHEM] C 12H1;,N"2 Crystals that melt at 237-
kn C, 1nhib1ts growth of molds and certain bacteria. Also 

own as arabine; loturine; passiflorin. [ 'hlir·man } 

harmonic distortion 

harmatan See harmattan. [ ,hiir·ma'tan I 
harmattan [METEOROL) A dry, dust-bearing wind from the 
northeast or east which blows in West Africa especially from 
late November until mid-March; it originates in the Sahara as 
a desert wind and extends southward to about 5°N in January 
and 18°N in July. Also spelled harmatan; harmetan; hermitan. 
[ ,har·ma'tan } 

harmetan See harmattan. { ,hiir·ma'tan } 
harmful interference [COMMUN] Radiation, enuss1on, or 
induction which endangers the functioning of a radionavigation 
broadcasting · service or of a safety broadcasting service, or 
obstructs or repeatedly interrupts a radio service operating in 
accordance with the appropriate regulations. ( 'hiirm·ful ,int· 
a'fir·ans } 

harmless-depth theory [MIN ENG] Formerly, the hypothe­
sis that there was a certain depth below which mining could 
be carried on without risk of damage to the surface. [ 'hlirm· 
las :depth ,the·ne I • · 

harmonic [Acous] One of a series of sounds, each of which 
has a frequency which is an inJ.egral m~ltip(e · cif some funda­
mental frequency. [MATH] A solution of Laplace's equation 
which is separable in a specified coordinate system. [PHYS) 

A sinusoidal component of a periodic wave, having a frequency 
that is an integral multiple of the fundamental frequency. Also 
known as harmonic component { hiir'miin·ik } 

harmonica bug [ELECTR]· A surreptitious interception tech­
nique applied to telephone lines; the target instrument is modi­
fi~d so that a tuned' relay bypasses the switch hook and ringing 
circuit when a 500-hertz tone is received; this tone was origi­
nally generated by use of a: harmonica. ( har'mlin·a·ka ,bag } 

harmonic analysis [MATI-1] A study of functions by 
attempting to represent them as infinite series or integrals which 
involve functions from some particular well-understood family; 
it subsumes studying a function via its Fourier series. [PHYS] 
Any method of identifying and evaluating the harmonics ,that 
make up a complex waveform of sound pressure, voltage, cur­
rent, or some other varying quantity. ( hlir'man·ik a'nal •a· 
=l ' 

harmonic analyzer [ELECTR] An instrument that measures 
the strength of each harmonic in a complex wave. Also known 
as harmonic wave analyzer: ( hiir'man·ik 'an·a,liz·ar I 

harmonic antenna [ELECTROMAG] An antenna whose elec-
trical length is an integral multiple of a half-wavelength ai the 
operating frequency of the transmitter or receiver. { hlir'miin· 
ik an'ten·a } 

harmonic attenuation [ELECTR] Attenuation of an unde:­
sired harmonic component in the output ofa transmitter. ( har­
'miin · ik a,ten·ya'wll·shan } 

harmonic average See harmonic mean. [ hiir,miin·ik 'av·rij } 
harmonic component See harmonic. [ har'miin·ik kam'po-
nant} · · 

harmonic conjugates [MATH] 1. Two points, P3 and P4 , 

that are collinear with two given points, P1 and P2, such that 
P 3 lies in the line segment PIP 2 while P 4 lies outside it, aod, 
if xi, x2, x3, and x4 are the abscissas of the points, (x3 - x1)/ 

(x3 - xi) = -(x4 - xi)l(x4 - x2). 2. A pair of harmonic 
functions, u and v, such that u + iv is an analytic function, or, 
equivalently, u and v satisfy the Cauchy-Riemann equations. 
( hiir'miin·ik 'kiin·ja·gats I 

harmonic content [PHYS] The components remaining after 
the fundamental frequency has been removed from a complex 
wave. { hlir'miin·ik 'klin·tetit} 

harmonic conversion transducer- [ELECTR] A conversion 
transducer of which the useful output frequency is a multiple 
or a submultiple of the input frequency. { har'mltn ·ik kan:v:ir· 
zhan tranz,dU·sar) 

harmonic decline [PETRO ENG] One of three types of 
decline in oil or gas production rate (the others are constant­
percentage and hyperbolic), in which the nominal decline in 
production rate per unit of time expressed as a fraction of the 
production rate is prciportioaal to the production rate itself. 
( hlir'miin·ik di'klin } 

harmonic detector [ELECI'R) Voltmeter circuit so arranged 
as to measure only a particular harmonic of the fundamental 
frequency. ( hiir'miin·ik di'tek·t::>r } 

. harmonic distortion [ELECTR] Nonlinear distortion in 
which undesired harmonics of a sinusoidal input signal are 
generated because of circuit nonlinearity. { hllr'man·ik di's­
t6r·shan} 

959 
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1572 pharmacokinetics 

PHARVNGOBDELLAE 

Dorsal and ventral view of 
Erpobdella punctata, a jawless leech 
common in lakes and streams in the 
Northern Hemisphere. 

PHASE ANGLE 

time,t-+-

An illustration of the meaning of 
phase for a sinusoidal wave, y(t). 
The difference in phase between 
waves 1 and 2 is q, and is called 
the phase angle. For each wave, 
A is the amplitude and T is the 
period. 

which studies the biological and chemical components of medi­
cally useful substances that occur naturally (primarily those 
synthesized by plants). { ,flir•m;i'kag·n::i·se } 

pharmacoklnetlcs (PHARM] The study of the way that drugs 
move through the body after they are swallowed or injected. 
{ :flir·m::i·kO·ki'ned·iks J 

pharmacolite [MINERAL] CaH(As04)·2H20 A white to 
grayish monoclinic mineral composed of hydrous acid arsenate 
of calcium, occurring in fibrous form. { far'mak·:1,ln } 

pharmacologlc pyrogen [PHARM] A naturally occurring 
pharmacologic agent, such as serotonin or a catecholamine, 
that controls body temperature; it can cause fever when injected 
under experimental conditions. ( :rar·m::i•k;i'laj-ik 'pI•r;i, 
j;in) 

pharmacology [CHEM] The science dealing with the nature 
and properties of drugs, particularly their actions. { ,far· 
m;i'kal•;i•je J 

pharmacophobla [PSYCH] Abnormal fear of medicine. 
( ,far·m:1·k:1'fo·be·:1 J 

pharmacopoeia [PHARM] A book containing a selected list 
of medicinal substances and their dosage forms, providing also 
a description and the standards for purity and strength for each. 
{ ,flir·m:1_-k;i'pe·:1 l 

pharmacoslderite [MINERAL] FeJ(As04)i(OH)J-5H20 
Green or yellowish-green mineral composed of a hydrous basic 
iron arsenate and commonly found in cubic crystals. Also 
known as cube ore. { :flir·m::i·ko'sid•;i,rit ) 

pharmacotherapy [MED] The treatment of disease by 
means of drugs. ( :fllr·m;i•ko'ther·:>·pe J 

pharmacy Alsoknownaspharmaceutics. [MED] 1. The art 
and science of the preparation and dispensation of drugs. 2. 
A place where drugs are dispensed. ( 'flir•m;i•se ] 

pharyngeal aponeurosls [ANAT] The fibrous submucous 
layer of the pharynx. ( fa'rin·je•;il ,ap·o·nu'ro·s;is J 

pharyngeal bursa [EMBRYO] A small pit caudal to the pha­
ryngeal tonsil, resulting from the ingrowth of epithelium along 
the course of the degenerating tip of the notochord of the 
vertebrate embryo. ( fa'rin·je•;il 'bar•s;i J 

pharyngeal cleft [EMBRYO] ·; One of the paired open clefts 
oii the sides of the embryonic pharynx between successive 
visceral arches in vertebrates. ( fa'rin·je•;il 'kleft ) 

pharyngeal plexus [ANAT] A plexus of veins situated at the 
· side of the pharynx. [NEURoscr] A nerve plexus innervating 
.the pharynx. { fa'rin·j!!•;il 'plek·sas ) 
pharyngeal pouch [EMBRYO] One of the five paired saccul­
ations in the lateral aspect of the pharynx in vertebrate embryos. 
Also known as visceral pouch. { fa'rin·je•;il 'pauch J 

pharyngeal tonsil See adenoid. { fa'rin·je•;il 'tiin•s;il } 
pharyngeal tooth [VERT zoo] A tooth developed on the 
pharyngeal bone in many fishes. { fa'rin'·je•;il 'tiith } 

pharyngHis [MED] Inflammation of the pharynx. { ,far· 
;in'jid·::is ) 

Pharyngobdellae [INV zoo] A family of leeches in the 
order Arbynchobdellae that is distinguished by the lack of jaws. 
{ fa,r4l,giib'del·a,de } 

pharyngology [MED] The science of the pharyngeal mecha­
nism, functions, and diseases .. { ,far·io'gal•;i•je ] 

pharyngoscope, [MBD] An instrument for examining the 
pharynx. { fa'ritJ·ga,skop J 

pharyngo-tonsillar dlphtherlll- [MED] A type of diphtheria 
that is characterized by a sore throat, difficulty in swallowing, 
and low-grade fever. { fa,rio·go ,tans·::il·;ir dif'thir·e·;i J 

pharynx [ANAT] A chamber at the oral end of the vertebrate 
alimentary canal, leading to the esophagus. { 'far·ioks ) 

phase (ASTRON] One of the cyclically repeating appear­
ances of the moon or other orbiting body as seen from earth, 
[CHEM] Portion of a physical system (liquid, gas, solid) that 
is homogeneous throughout, has definable boundaries, and can 
be separated physically from other phases. (MAIB] An addi­
tive constant in the argument of a trigonometric function. 
[MET] A constituent of an alloy that is physically distinct and 
is homogeneous in chemical composition. [PHYS] 1. The 
fractional part of a period through which the time variable of 
a periodic quantity (alternating electric current, vibration) has 
moved, as measured at any point in time from an arbitrary time 
origin; usually expressed in terms of angular measure, with one 
period being equal to 360° or 21r radians. 2. For a sinusoidally 
varying quantity, the phase (first definition) with the time origin 
located at the last point at whlch the quantity passed through 

phase-contrast microscope 

a zero position from a negative to a positive direction. 3. The 
argument of the trigonometric function describing the space 
and time variation of a sinusoidal disturbance, y = A 
cos [(2,r/l'l.)(x - vt)], where x and t are the space and time 
coordinates, v is the velocity of propagation, and l'I. is the 
wavelength. [TIIERMO] The type of state of a system, such 
as solid, liquid, or gas. { fliz ) 

phase advancer [ELEc] Phase modifier which supplies 
leading reactive volt-amperes to the system to which it is con­
nected; may bt; either synchronous or asynchronous, { 'faz 
id, van·sar ) 

. phase age See age of phase inequality. ( 'faz ,aj } 
phase-alternation line system (COMMUN] A color televi­
sion system used in Europe, in which the phase of the color 
subcarrier is changed from scanning line to scanning line, 
requiring transmission of a line switching signal as well as a 
color burst. Abbreviated PAL system. { 'raz ,61·t::ir,na·sh:in 
,lrn ,sis•t;im } 

phase angle [PHYS] The difference between the phase of a 
sinusoidally varying quantity and the phase of a second quantity 
which varies sinusoidally at the same frequency. Also known 
as phase difference. ( 'fliz ,au·g::il } 

phase-angle meter See phase meter. { 'f'az :au·g;il ,med·:ir J 
phase-balance relay [ELEC] Relay which functions by rea­
son of a difference between two quantities associated with 
different phases of a polyphase circuit. { 'fiiz ibal ·;ins 're,la j 

phase behavior [PETRO ENG] The equilibrium relationships 
between water, liquid hydrocarbons, and dissolved or free gas. 
either in reservoirs or as liquids and gases are separated above 
ground in gas-oil separator systems. { 'fllz bi,hiiv·y;ir } 

phase boundary [PHYS] The interface between two or more 
separate phases, such as liquid-gas, liquidssolid, gas-solid, or, 
for immiscible materials, liquid-liquid or solid-solid. { 'faz 
,baim·dre) 

phase change [PHYS] 1. The metamorphosis of a material 
or mixture from one phase to another, such as gas to liquid, 
solid to gas. 2.'See phase shift. ( 'fllz ,chllnj J 

phase-change coefficient See phase constant. { :raz ,chanj 
,ko·i,fish ·;int ) 

phase-c~ange material [ENG J A material which is used to 
store the latent heat absorbed in the material during a phase 
transition. { 'faz ,chlinj m::i,tir·e·::il) 

phase-change recording [COMPUT SCI] An optical 
recording technique that uses a laser to alter the crystalline 
structure of a metallic surface to create bits that reflect or 
abs~rb light when they are illuminated during the read opera­
tion: { :raz ,chanj ri 'kord ·io } 

pl:laile coherence [ PHYS J The existence of a statistical or 
time coherence between the phases of two or more waves. 
{ 'fiiz ko,hir·::ins 1 

phase comparator · [ coMPUT sci] A comparator thataccepts 
two radiO:frequency input signals of the same frequency and 
proyides two video outputs which are proportional, respectively, 
to the sine and cosine of the phase difference between the two 
inputs. { 'raz kam,par·oo·;ir } · 

phase-comparison relaying [ELEc] A method of detecting 
faults in an electric power system in which signals are transmit· 
ted. from' each of two terminals every half cycle so that a 
continuous signal is received at an intermediate point if there 
i~ ilo fault between the terminals, while a periodic signal is 
rFceived if there is a fault. { 'raz k;im,par•;i•s;in 're,lii•i!J } 

ph~se conductor [ELEC] In a polyphase circuit, any con­
ductor other than the neutral conductor. ( 'faz k:1n,d::ik·t:1r l 

phase.conjugate system [OPTICS] ~ adaptive optics sys-
tem in whlch the wavefront to be corrected is measured directly, 
using either a geometric or interferometric test , { 'filz :kl!n· 
j;i•g::it ,sis-t:im J . 

phase constant [ELECTROMAG] A rating for a line ~r 
medium through which a plane wave of a given frequency 15 

being transmitted; it is the imaginary pait of the propaganon 
constant, and is the space rate of decrease of phase of a fiel~ 
component ( or of the voltage or current) in the direction ° 
propagation, in radians per unit length. Also known as phase­
change coefficient; wavelength constant. { 'faz ,kan·stant l 

phase-contrast microscope [OPTICS] A compound micro-
scope that has an annular diaphragm in the front focal p1J1ne 
of the substage condenser and a phase plate at the rear focal 
plane of the object~ve, to make visible differences in phase or 
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1716 quantal response 

QUANTASOME 

Membranes ·containip.g chlorophyll 
taken from a spinach chloroplast. 
This chromium-shadowed 
preparation shows that the 
membrane is composed of a highly 
ordered array of units, or 
quantasomes. Scale· bar is 1000 
angstroms. (.After R. B. Park, courtesy 
of Science, _ 144 (3621), 1964) 

QUAIIITIZED ELECTRONIC 
STRUCTURE 

~ ~~tl&\ifP 
la) lb) (c) 

Geometric configurations of 
quantized electronic structures: (a) 
quantum well; (b) quantum wires; (c) 
quantum dots. 

quantal response [STAT] Response to treatnwnt which has 
only two outcomes, all or none. { 'kwlint·:il ri,spans ) 

quantasome [CITOL] One of the highly ordered array of 
units that has a ' 'cobblestone" appearance in electron micro­
graphs of the lamella of chloroplasts, and thought to be the 
most probable site of the light reaction in photosynthesis. 
{ 'kwan·t:i,som ) 

quantic [MATI-1) A homogeneous algebraic polynomial with 
more than one variable. { 'kwan ·tik ) 

quantification [sci TECH] The act of quantifying, that is, of 
giving a numerical value to a measurement of something, as 
in computer applications, psychology, or market research. 
{ ,kwlin·t:i·fa'ka·shan ) · 

quantifier [MATH) Eitherof the phrases "for all" and "there 
exists"; these ·are symbolized respectively by an inverted A 
and a backward E. { 'kwiin·t:i,ff·:ir} 

quantile [STAT) A value which divides a . set of data into 
equal proportions; examples are quartile and decile. 
( 'kwan,tll} 

quantitative analysis [ANALY CHEM] The analysis of a gas, 
liquid, or solid sample or mixture to determine the precise 
percentage composition of the sample in tenns of elements, 
radicals, or compounds. { 'kwan·a·tad·iv :i'nal·:i·sas ) 

quantitative genetics [ GEN) The study of continuously var-
ying traits, such as height or milk yield. { 'kwlio·:i·tl!d·iv 
j:i'ned ·iks ) 

quantitative geomorphology [GEOL) The assignment of 
dimensions of mass, lengtll, and time to all descriptive parame­
ters of landfoim geometry and geomorphic processes, followed 
by the derivation of empirical mathematical relationships and 
formulation of rational mathematical models relating these 
parameters. { 'kvtlin ·:i·tnd·iv je·0·mor'flil·:i·je ) 

quantitative inheritance [GEN) The acquisition of charac-
teristics which show a quantitative and continuous type of 
variation. ( 'kw!in·:i·tad·iv in'her·:id·ans ) 

quantitative structure-activity relationships [BIOCHEM) 

The establishment.of statistical correlations between the potenc­
ies of a series of structurally related compounds and one or 
more quantitative structural parameters, such as lipophilicity, 
polarity, and molecufar size, by using multi!inear regression 
analysis. ( 'kwan·:i,tad·iv :sir:ik·char ak:tiv·:id·e ri'la· 
shan, ships ) 

quantitative trait [GEN] A trait that is under the control of 
many factors, ·horn genetic and environmental, each of which 
contributes oajy a small amount to the total variability of the 
trait. I ,kwant·:i,tl!d·iv 'trat ) 

quantitative trait locus [GEN] The location of a gene that 
affects a quantitative trait. { ,kwlint·a,tnd·iv :trat 'I0·k:is ) 

quantity [COMPUT scr) In computers, a positive or negative 
real number in the mathematical sense; the term quantity is 
preferred to the term number in referring to numerical data; 
the term number is used in the sense of natural number and 
reserved for "the number of digits," the "number · of opera­
tions," and so forth. [MATH] Any expression which is con­
cerned with value rather than relations. { 'kwan·:id·e} 

quantity-distance tables [ORD] The regulations pertaining 
to the amounts and kinds of explosives that can be stored and 
the proximity of such storage lo buildings, highways, railways, 
magazines, or other installations. { 'kwan·ad·e 'dis·t:ins ,Ill· 
balz I . ' • 

quantity meter [ENG] A type of fluid meter used to measure 
volume of flow. { 'kwan·ad·e ,med·ar) · 

quantity of electricity See charge. { 'kwlin·:id·e av ,i,lek'tris· 
:ict·e I 

quantization [ COMMUN] Division of the range of values of 
a wave into a finite number of subranges, each of which is 
represented by an assigned or quantized value within the 
subrange. [ QUANT MECH) 1: The restriction of an observable 
quantity, such as energy or angular momentum, associated with 
a physical system, such as an atom, molecule, or elementary 
particle, to a discrete set of values. 2. The transition from a 
description of a system of particles or fields in the classical 
approximation where canonically conjugate variables com­
mute, to a description .where these variables are treated as 
noncommuting operators; quantization (first definition) is a 
result of this procedure. [SCI TECH) The restriction of a vari­
able to a discrete number of possible values; thus the age of a 
person is usually quantized as a whole number of years. 
( ,kwiin·t:i'zll·shan ) 

quantum chromodynamics 

quantization distortion [COMMUN) Inherent distortion 
introduced in the process of quantization of a waveform. Also 
known as quantization noise; quantumization distortim:i; quan­
tumization noise. ( ,kwiin·ta'za·shan di,stor·sh:in } 

quantization level [COMMUN) Discrete value of the output 
designating a particular subrange of the input. ( ,kwiin't:i'zli· 
shan ,lev-:il ) 

quantization noise See quantization distortion. ( ,kwlin· 
t:i 'zli · sh:in ,noiz J 

quantized electronic structure [ELECTR] A material that 
confines· electrons in such a small space that their wave-like 
behavior hecomes important and. their properties are strong!y 
modified by quantum-mechanical effects. { :kwan,tizd i·lek· 
:tran·ik 'str:ik·cb:>r J 

quantized fre,quency modulation [COMMUN] Frequency 
modulation that involves quantization; it uses time and fre­
quency redundancy within a voice frequency channel during 
each transmitted symbol; used to combat distortion due to 
multipath, selection- fading, . and noise -spikes. · I 'kwlin, trzd 
'fre·kw:in·se ,maj·:i,lli·sh:in } 

quantized Hall conductance [PHYS) The reciprocal of the 
von Klitzing constant, equal to e2/h, where . e is the charge 
of the electron and h is Planck's constant. { :kwiin,trzd 'h61 
k:in,d:ik·tans ) 

quantized Hall resistance See von Klitzing constant. 
{ :kwao,trzd 'h61 ri,zis ·t:ins ) 

quantized pulse modulation [COMMUN) Pulse modulation 
that involves quantization, such as pulse-numbers modulation 
and pulse-code modulation. ( 'kwlln,trzd 'p:ils ,maj ·:i,lii· 
sh:in) · 

quantized Rabi oscillations [AroM PHYS] Rabi oscillations 
that occur when only a small number of photons are present 
at discrete frequencies determined by the number of photons. 
( :Jcwan,trzd 'ra·M ,as ·:i,lii·shanz ) · 

quantized spin wave See magnon~ { 'kwan,trzd 'spin ,wav) 
quantized vortex [ CRYO J A circular flow pattern observed 
in superfluid h_eliurn and type II superconductors, in which a 
superfluid flows about a normal (nonsuperfluid) cyliridrical 
region or core which has the form of a thin line, and either the 
circulation or the magnetic flux is quantized. { 'kwao, tizd 
'vor,teks} 

quantizer [ELECTR] ,,A device that measures tlie magnitude 
of a time-varying quantity in multiples of some fixed unit, at 
a specified instant or specified repetition rate, and delivers a 
proportional response that is usually in pulse code or digital 
form. { kwan'trz·ar ) 

quantum [COMMUN) · One of the subranges of possible val­
ues of a wave whic'1 is specified by quantization and represented 
by a particular value within the subrange. [ QUANT MECH] 1. 
For certain physical quantities, a unit such that the values of 
the quantity are restricted to integral multiples of this unit; 
for example, the quantum of imgular momentum is Planck's 
constant divided _by" 2'1T. 2. An entity resulting from quantiza­
tion of a field or wave,'having particlelike properties such as 
energy, mass, mooi-entum and angular momentum; for example, 
the photon is the quantum of an electromagnetic field, and the 
phonon is the quantum df a la'ttice vibration. ( 'kwan·t:im ) 

quantum acoustics [Acous] The study of the properties of 
propagating sound waves that are directly attributable to the 
underlying quat1tum-mechanical nature of tlie medium. 
( 'kwlin·tam a'kii·stiks ) 

quantum anon:ialy [QUANT MECH] A phenomenon whereby 
a quantity that _vanishes according to the dyn_amical rules of 
classical physic~ acquires a finite value when quantum rules 
are used. { ,kwiin·tam :i'nam·:i ·le ) 

quantum cascade laser [ omcs] A semiconductor laser 
whose light is genetated by electronic transitions between 
bound states created by quantum confinement in alternating 
ultrathin layers of semiconductor material. [ :1cwant·:im 
,kas,kad 'la·z:ir ) 

quantum chaos [QUANT MECH) The dynamics of quantum 
systems whose classical counterparts exhibit chaotic behavior. 
I ,kw!int·:im 'kll,lis ) 

quantum chemistry [PHYS CHEM] A branch of physical 
chemistry concerned with the explanation of chemical phenom­
ena by means of'the laws of quantum mechanics. { 'kwan· 
t:im ·•kem·:i ·stre ) 

quantum chromodynamlca [PART PHYS] A gauge theory of 
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2152 tiller 

TILTING-TYPE 
BOXCAR UNLOADER 

Drawing of a tilting-type unloader. 
(Link-Belt Co.) 

time-average. holographic interferometry 

tiller [BOT] A shoot that develops from an axillary or adven­
titious bud at the base of a stem. [NAY ARCH] A lever 
attached to the rudder of a boat or ship and used to turn the 
rudder from side to side, usually turned by hand in a boat and 
by mechanical devices in a ship. { 'tihir ) 

Tilletiaceae [MYCOL] A family of fungi in the order Ustilag­
inales in which basidiospores form at the tip of the apibasidium. 
{ t::i,le·sM'is•e,e I · 

tilleylte [MINERAL] Ca5(Si2O7)(CO3) 2 A white mineral 
consisting of a carbonate and silicate of calcium. ( 'til-e,It ) 

tlllite [PETR] A sedimentary rock formed by !ithification of 
till, especjally pre-Pleistocene till. { 'ti,ln ) 

Tillodontia [PALEON] An order of extinct quadrupedal land 
mammals known from early Cenozoic deposits in the Northern 
Hemisphere and distinguished by large, rodentlike incisors, 
blunt-cuspid cheek teeth, and five clawed toes. { ,til·a'dlin· 
cha I 

tllloid [GEOL] A nonglacial till-like deposit. [PEIB] A 
rock of uncertain origin which resembles tillite. { 'ti,l6id ) 

till plain [GEOL] An extensive, relatively flat area overlying 
a till. { 'ti! ,plan) 

till sheet [GEOL] A sheet, layer, or bed of till. { 'til ,shet ) 
tilt [AERO ENG] The inclination of an aircraft, winged missile, 
or the like from the horizontal, measured by reference to the 
lateral axis or to the longitudinal axis. [ELECTROMAG] 1. 
Angle which an antenna fonns with the horizontal. 2. In radar, 
the angle between the axis of radiation in the vertical plane 
and a reference axis which is normally the horizontal. 
[METEOROL] The inclination to the vertical of a significant 
feature of the circulation (or pressure) pattern or of the field of 
temperature or moisture; for example, troughs in the westerlies 
usually display a westward tilt with altitude in the lower and 
middle iroposphere.· [OPTICS] The angle between the plane 
of a photograph from a downward-pointing camera and the 
horizontal plane. { tilt ) 

tilt angle [ELECTROMAG] The angle between the axis of radi­
ation of a radar beam in the vertical plane and a reference axis 
(nonnally the horizontal). { 'tilt ,ag·g::il ) 

tilt block [GEOL] A tilted fault block. { 'tilt ,bliik ) 
tilt boundary · [SOLID STATE] A boundary between two crys­
tals that djffer in orientation by only a few degrees, consisting of 
a series of e\lge dislocations; it is formed during polygonization. 
Also known as bend plane; polygon wall. { 'tilt ,~aun·dre ) 

tilted iceberg · [OCEANOGR] A tabular iceberg that has 
become unbalanced, so that the flat, level top is inclined. { 'ti!· 
t;id 11s, b;irg } 

tilted Interface [GEOL] Oil-water interface in which water 
moves in a generally linear direction under an oil accumulation 
which is, for instance, in an anticline. { 'til-tad 'in·t::ir,ras ) 

tilt error [NAY] The error caused by the propagation of sig­
nals over the tilted ionosphere reflecting layer or, in systems 
requiring reception over two or more widely separated loca­
tions, by the different heights of the ionosphere reflecting layer 
for the various transmissions. I 'tilt ,er·ar ) 

tilth · [ GEOL] The physical condition of a soil as expressed in 
terms of fitness for growth of specified plants or crops. 
{tilth) 

tilting dozer [MECH ENG] A bulldozer whose blade can be 
pivoted on a horizontal center pin to cut low on either side. 
{ 'tilt-il) 'd0·z::ir} ·' 

tilting Idlers [MECH ENG] An arrangement of idler rollers in 
which the top set is mounted on vertical arms which pivot on 
spindles set low down on the frame of the roller stool. { 'tilt· 
il) '1d·farz ) 

tilting mixer [MECH ENG] A small-batch mixer consisting of 
a rotating drum which can be tilted to discharge the contents; 
used for concrete or mortar. { 'tilt·il) 'mik·s::ir ) 

tilting-type boxcar unloader [crv ENG] A mechanism that 
is used to unload maierial such as grain from a boxcar; the car, 
with its door open, is held by end clamps on the specialized 
piece of track and tilted 15% from the vertical and then tilted 
endwise 40% to the horizontal to discharge the material at one 
end of the car, and 40% in the opposite direction to discharge 
the material from the opposite end. { 'tilt·il) :up 'b!lks,klir 
;in'lod·ar} 

tiltmeter [ENG] An instrument used to measure small 
changes in the tilt of the earth's surface, usually in relation to 
a liquid-level surface or to the rest position of a pendulum. 
{ 'tilt,med•;ir) 

tilt mold [MET] A mold that rotates from a b • 
vertical position during filling to reduce agitatio:nzo;1a1 to t 
dross entrapment. { 'tilt ,mold ) an rb~ Qf 

tilt/rotate code [ENG] A code that instructs a " If 
printing element which angle of tilt and rotation . go ban·· 
print a given character. { 'tilt'ro,m ;kod ) is needed to 

tilt rotor [AERO ENG l An assembly of rapidly rotar 
on a vertical takeoff and landing aircraft, whose plan mgJlades 
tion can be continuously varied from the horizont~ ro!Jt. 
vertical, pennitting performance as helicopter blades to the 
peller blades. I 'tilt ,rod•;ir J oras-pro. 

tilt slab construction See tilt-up construction. { 'tilt ,slab 
k::in,str::ik•sh;in } 

tilt-up ~onstruction (B~] A method for constructin 
concrete wall panels by casnng them horizontally adJ'a g 
th . final . . d th ti! . th cent to err pos1nons an en tmg em into vertical positions 
after the concrete has cured. Also known as tilt slab con tru 
tion. { 'tilt,::ip bn,slr:lk·shan } · s c-

limber [MATER] Wood used for building, carpentry or· • 
ery. ( 'tim · b::ir ) • Jom-

tlmber connect_or . [ ~G l A metal fastener that has a seri~ 
0f ~~ tee~ diggm? mto the wood and is tightened with bolis 
to JOID sections of IJmber m heavy construction. { 'tirn b. 
k::i,nek·tar ) 

timbered stope [MIN ENG] A stope made of square-set tim­
bering or any of its variations. { 'tim· b;ird 'stop I 

timbering [MIN ENG] ·The timber structure used for support­
ing the faces of an excavation during the progress of construc­
tion. { 'tim•b;i•rio ) 

timbering machine [MIN ENO] An electrically diiven 
machine to ~aise and hold timber_ in place while the supporting 
posts are bemg set, the posts having been cut to desired length 
previously by the machine's power-driven saw. { 'tim·ba· 
ril) m::i,shen ) 

timberline [ECOL] The elevation or latitudinal limits for 
arboreal growth. Also known as tree line. I 'tim·bar,lin J 

timber mat [MIN ENG] Broken timber fonning the roof of 
aiJ. ore deposit that is being extracted by a caving method, sacb 
as top slicing. { 'tim•b;ir 'mat} 

timber packer See pack builder. { 'tim·b::ir ,pak·ar) 
timber puller [MIN ENG] A machine used to remove the tim­
ber supports in a mine. { 'tim·bar ,pul ·::ir } 

timber trolley [MIN ENO] A carriage consisting of a timber 
or steel base, mounted on wheels, with U-shaped arms. { 'tim· 
bar ,tral-e) 

timber truck [MIN ENG] Any truck or car used for hauling 
timber inside of a mine. { 'tim • b;ir , trnk ) 

timbre [Acous] That attribute of auditory sensation in terms 
of which a listener can judge that two sounds similarly presented 
and having the same loudness and pitch are dissimilar. Also 

·known as musical quality; quality of sound. { 'tam·bar) 
time [PHYS] 1. The di·mension of the physical universe 
which, at a given place,' orders the sequence of events. 2. A 
designated instant in this sequence, as the time of day. Also 
known as epoch. { tim } 

tlme-and-llHitude azimuth [NAY] In celestial navigation. 
the azimuth derived by a computation in which meridian an~e, 
declination, and alt:itu~e are parameters, the values of which 
are either known or assumed. { :am ;in 'al•t;i,tild :az·a•m:ith I 

time and material contract [IND ENG] A contract providing 
for the procurdtneiit of supplies or services on the basis of 
direct labor hours at specified fixed hourly rates (which rates 
include1 direct and indirect labor, overhead, and profit), and 
materi~ at cost. { :Um an m::i'tir•e·::il ,kiin,trakt ) . 

time anq_ motion study [IND ENG] Observation, analysis, 
and measurement of the steps in the performance of a JOb to 
determine a standard time for each performance. Also known 
as time-motion study. { :um :m 'mo·sh::in ,st::id·e ) 

time assfgnment speech Interpolation [ coMMUN] M<Xiu­
lation technique based on the fact that speech is never a conunu­
ous stream of inf~rmation, but consists of a large num~ Jf 
short signals; therefore, the period between the s~ech sign ~ 
is used for transmitting other data including addiuonal speec 
signals. { 'um ::i:srn•m;int 'spech ,in·t::ir·p::i,ll!·shan I 

time-average holographic Interferometry \OPTICS] ~~ 
study of holograms of a. vibrating surface which have 
aveniged <'.>ver time; illumination of such a hologram yields an 
image of the surface on which are superimposed interfere~ 
fringes which are contour lines of equal displacement of e 
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