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On the cover: Representation of a fullerene molecule with a noble gas atem trapped
inside. At the Permian-Triassic sedimentary boundary the noble gases helium and argon
have been found trapped inside fullerenes. They exhibit isotope ratios quite similar to
those found in meterorites, suggesting that a fireball meteorite or asteroid exploded
when it hit the Earth, causing major changes in the environment. (Image copyright ©
Dr. Luann Becker. Reproduced with permission.)
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1498 orthotropous

OSAGE ORANGE

Leaf and branch of Maclura pomifera.

OSCILLATING CONVEYOR

Oscillating conveyor, with whole
trough oscillating.

orthotropous [BoT] Having 4 straight ovule with the micro-
pyle at the end opposite the stalk: | or'thittro-pas )

orthotungstic acid See tungstic acid.  { jor-the'tag-stik 'as
ad }

Orthox [GEOL] A suborder of the soil order Oxisol that is
muoderate Lo low in organic matter, well drained, and moist all
or nearly all year; believed o be extensive at low altitudes in
the heart of the humid tropics. | 'or,thiiks )

Orussidae [V zoo| A small family of hymenopteran
insects in the superfamily Siricoidea. [ 0'ris-2,dg |

orvietite [rFETR] An extrusive rock composed of approxi-
mately equal amounts of plagioclase and sanidine; includes

leucite, augite, minor biotite, and olivine, and accessory apatite

and opaque oxides. | 'Orvé-afit |

oryctocoenosis [pPaLeon] The part of a thanatocoenosis
that has been preserved as a fossil. | 9,rik-ta-so'nd-52s )
Os See osmium,

Osagean [GEOL] A provincial series of geologic time in
North America; Lower Mississippian (above Kinderhookian,
below Meramecian).  ( 8's3+jé-an |

osage orange [BOT] Maclura pomifera. A tree in the mul-
berry family of the Urticales characterized by yellowish bark,
milky sap, simple entire leaves, strong axillary thorns, and
aggregate green fruit about the size and shape of an orange.
{ '0,sqj "iir-inj )

osar See esker. [ '0,slir )

osazone [BIOCHEM] Any of the compounds that contain two
phenylhydrazine residues and are produced by a reaction
between a reducing sugar and phenylhydrazine.  { '6°s5a,20n |

O scan See O scope. | '0 skan )

osciducer [ELECTR] Transducer in which information per-
taining to the stimulus is provided in the form of deviation
from the center frequency of an oscillator. | Jis-ajdii-sar |

oscillating conveyor [MECH ENG] A conveyor on which

pulverized solids are moved by a pan or trough bed attached 1o
a vibrator or oscillating mechanism.  Also known as vibrating
conveyor. | ‘ds-alad-in kan'va-or }

oscillating granulator [mECH EnG]  Solids size-reducer in
which particles are broken by a set of oscillating bars arranged
incylindrical form over a screen of suitable mesh. | 'ds-9,lid-
i 'gran-ya lid-ar }

oscillating magnetic field [ELECTROMAG] A magnetic ficld
which varies periodically in time. { 'is*2,1ad-ip mag'ned-ik
'feld |

oscillating screen [MEcH ENG]  Solids separator in which
the sifting screen oscillates at 300 to 400 revolutions per minute
in a plane parallel to the screen. | 'lis-2,Jad-in ‘skrén )

oscillating series  [MaTH] A series that is divergent but not
properly divergent; that is, the partial sums do not approach
limit, or become arbitrarily large or arbitrarily small. | 'ds
o,jad-ig siréz )

oscillating universe [AsTRON] An extension of the closed
universe model in which the yniverse, after contracting toward
a singularity, undergoes another big bang 1o begin @ new cycle,
and thenceforth oscillates between successive expansions and
contractions, each contraction followed hy @ new big bang.
[ ‘is+o Jad-iy 'yii-no,vars |

oscillation [conT sys]  See cycling. [mard] 1. The
oscillation of a real-valued function on an interval is the differ-
ence between its least upper bound and greatest lower bound
there. 2. The oscillation of a real-valued function at a point
x is the limit of the oscillation of the function on the interval
[x — e, x + ¢] us e approaches 0. Also known as saltus.
[PHYS] Any effect that varies periodically back and forth
between two values. { iis-a'ld-shon )

oscillation photography [soLin sTATE] A method of x-ray
diffraction analysis in which a single crystal is made to oscillate
through a small angle about an axis perpendicular to a beam
of monochromatic x-rays or particles. [ |lis-ajli-shon [ailg:
ro-fe }

oscillation ripple Sce oscillation ripple mark.
aipal }

oscillation ripple mark [GEoL] A symmetric ripple mark
having a sharp, narrow, and relatively straight crest between
broadly rounded troughs, formed by the motion of water agi-
tated by oscillatory waves on a sandy base at a depth shallower
than wave base.  Also known as oscillation nipple; oscillatory
ripple mark; wave ripple mark. | is-a'lii-shan "rip-al jmark |

oscillator [ELECTR] 1. An electronic circuit that converts

{ is-o'la-shon

oscillometric titration

energy from a direct-current source 1o a periodically varying
clectric output. 2. The stage of a superheterodyne receiver
that generates a radio-frequency signal of the correct frequency
o mix with the incoming signal and produce the intermediate-
frequency value of the receiver. 3. The stage of a transmitter
that generates the carmer frequency of the slation or some
fraction of the carrier frequency, [PHYS] Any device
(mechanical or electrical) which, in the absence of external
forces, can have a periodic back- and-forth motion, the fre-
quency determined by the properties of the oscillator. | 'ds-
alid-ar |

oscillator harmonic interference [ELECT®| Interference
occurring in a superheterodyne receiver due to the interaction
of incoming signals with harmonics (usually the second har-
monic) of the local oscillator. | 'ds-9,}id-ar hir'min-ik ,in-
tar'fir-ans |

Oscillatoriales [BoT] An order of blue-grecn algae (Cyano-
phyceae) which are filamentous and truly multicellular. | Jis-
o-lotor-g'd-lez ) :
oscillator-mixer-first detector See converter.
‘mik-sar forst di'tek-tor )

oscillator strength [AToM PHYS] A guantum-mechanical
analog of the number of dispersion electrons having a given
natural frequency in an atom, used in an equation for the
absorplion coefficient of a spectral line; it need not be a whole
number.  Also known as f value; Ladenburg [ valve. | 'ds-
2,1ad or ;stregkth )

oscillatory circuit  [ELEc] Circuit containing inductance or
capacitance, or both, and resistance, connecied so that a voltage
impulse will produce an output current which periodically
reverses or oscillates,  { 'ds-9-1a,tor-€ 'sar-kat |

oscillatory discharge [ELEC] Alternating current of gradu-
ally decreasing amplitude which, under certain conditions,
flows through a circuit containing inductance, capacitance, and
resistance when a voltage is applied. | 'ds-o-lo,tor-¢ 'dis
(chiirj }

oscillatory extinction See undulatory extinction.
fa,tor-¢ ik'stipk-shon |

oscillatory reaction [cuem] A chemical reaction in which
a variable of @ chemical system exhibits regular periodic
changes in time or mn space. [ 'dis2-la;tor-€ ré'ak-shan }
oscillatory ripple mark See oscillation ripple mark.  ( 'ds-o
1a16r-€ 'rip-al miirk )

oscillatory shear [rFL MeEcH] Application of small-ampli-
tude oscillations to produce shear in viscoelastic fluids for the
study of dynamic viscosity. | '4s-2+19,tor-€ 'shir )

oscillatory surge [Fuec] Surge which includes both posi-
tive and negative polarity values. | 'ds-o:1a,tor-€ 'sarj |
oscillatory twinning [crystaL] Repeated, parallel twin-
ning. { 'is-2-19,10r-8 "twin-ip }

oscillatory wave [puHys] A wave composed of individual
particles, each of which oseillates about a point with little, if
any, permanent change in position. [ ‘ds-a-la,tor-¢ 'wav |

oscillistor [ELECTR] A bar of semiconductor material, such
as germanium, that will oscillate much like a quartz crystal
when it is placed in a magnetic field and is carrying direct
current that flows parallel 10 the magnetic field. [ jis-2'lis-
tor )

oscillogram [ENG] The permanent record produced by an
oscillograph, or a photograph of the trace produced by an
oscilloscope. | a'sil-a,gram |

oscillograph [EnG] A measurement device for determining
waveform by recording the instantaneous values of a quantity
such as voltage as a function of time. [ a'sil-a,graf }

oscillographic polarography [pHYS cHEM] A type of vol-
tummetry using a dropping mercury electrode with oscillo-
graphic scanning of the applied potential; used to measure the
concentration of clectroactive species in solutions.  { [is-o-
Iojgraf-ik po-lo'rig-ro-fe )

oscillograph tube [FLECTR| Cathode-ray tube used to pro-
duce a visible pattern, which is the graphical representation of
clectric signals, by variations of the position of the focused
spot or spots according to these signuls. | a'sil-a,graf tib )

oscillometric titration  [rys cHeEM|  Radio-frequency tech-
mique used for conductometric and dielectrometric titrations;
the changes in conductance or dielectric properties changes
the solution capacity and thus the frequency of the connected
oscillator circoit.  { Jiis-2-1oyme-trik ti'tri-shan )

{ 'is-g,lad-ar

{ 'ds-o
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superheavy boson

taking place; this results in a metastable slate,
par'héd-ip }
superheavy boson [PART PHYS] A hypothetical particle,
postulated in grand unified theores, which would be responsi-
ble for interactions between quarks and leptons in the early
universe, and also responsible for proton decay.  Also known
as X boson. { |sii-par’hev-C 'bo,sin }
superheavy element [INORG CHEM]
with an atomic number of 110 or greater.
9-mant }
superhelix [BIOCHEM] A macromolecular structure con-
sisting of a number of alpha-helical polypeptide strands which
are twisted together. { |sii-par'hg,liks }
superhet See superheterodyne receiver.  { 'sii-par het }
superheterodyne receiver [ELECTR] A recciver in which
all incoming modulated radio-frequency carrier signals are con-
verted to a common intermediate-frequency carrier value for
additional amplification and selectivity prior to demodulation,
using heterodyne action; the output of the intermediate-fre-
quency amplifier is then demodulated in the second detector
to give the desired audio-frequency signal. Also known as
superhet.  { jsii-par‘he-tro,din ri'sé-var }
superhigh frequency [coMmuN] A frequency band from
3000 to 30,000 megahertz, corresponding to wavelengths from
1 to 10 centimeters. Abbreviated SHF.  { |sii-par'h1 |fré-
kwon-s¢ |
superhighway [cIv ENG] A broad highway, such as an
expressway, freeway, turnpike, for high-speed traffic.  { lsii-
par'hi,wa }
superimposed [GEOL] Pertaining to layered or stratified
rocks. { {sii-par-im'pozd }
superimposed back pressure [MECHENG] The static pres-
sure al the outlet of an operating pressure relief device, resulting
from pressure in the discharge system.  { |sii-par-im'pozd 'bak
presh-or )
superimposed coding [cOMPUT sci] A means of placing
many keywords in a single card area, where they can be scanned
simultaneously. { sii-par-im'pozd 'kod-ig }
superimposed drainage [HYD] A naturally evolved druin-
age system that became established on a preexisting surfuce,
now eroded, and whose course is uarelated to the present under-
lying geological structure.  { sii‘por-im'pozd 'drd'nij }
superimposed fan [GeoL] An alluvial fan developed on,
and having a stecper gradient than, an older fan. { |sii-par-
im'pozd 'fan }
superimposed fold Sec cross fold. | |sii-par-im'pozd 'fold )
superimposed glacier [GEOL] A glacier whose course is
maintained despite different preexisting structures and litholo-
gies as the glacier erodes downward.  { jsii-par-im'pozd 'gla-
shar }
superimposed stream [HYD] A strcam, started on a new
surface, that kept its course through the different preexisting
lithologics and structures encountered as it eroded downward
into the underlying rock.  Also known as superinduced stream.
| |sti-par+im'p0zd 'strém }
superimposed valley [GEOL]
taining a superimposed streamn.  { |sii-par-im'pozd 'val-€ }
superincumbent [GEOL] Pertaining to a superjacent layer,
especially one that is situated so as to cxert pressure.  { |sil*
parin'kom-bont } '
superinduced stream Sec superimposed stream, | !si-par
in'diist 'strém }
superinfection [VIROL] An attack on a bacterial cell by sev-
cral phages due to the introduction of large numbers of viruses
into the bacterial culture.  { |sii-por-in‘fek-shon |
superinsulation [CHEM ENG] A multilayer insulation for
cryogenic systems, composed of many floating radiation shiclds
in an evacuated double-wall annulus, closely spaced but ther-
mally separated by a poor-conducting fiber. { sii-par,in-
sa'li-shon }
superionic conduction [SOLID STATE] Extremely fast con-
duction of ions in certain inorganic crystalline solids,
approaching the ionic conductivity of aqucous sodium chloride.
{ isii-par,T'in-ik kon'dak-shon )
superionic conductor [SOLID STATE] An ionic solid whose
ionic conductivity is extremely high, on the order of 100 times
that normally observed. { |sii-par,Tjiin-ik kon'dak-tor }
superior [BOT] 1. Positioned above another organ or struc-
ture. 2. Referring to a calyx that is attached to the ovary. 3.

{ |si-

A chemical element
| jsti-par‘hev-e ‘el

A valley eroded by or con-

Referring to an ovary that is above the insertion of the floral
parts. | sd'pir¢or )
superior air [METEOROL] An exceptionally dry mass ol air
formed by subsidence and usually found aloft but occasionally
reaching the carth’s surface during extreme subsidence proc-
esscs. | sa'pir-&+ar 'er )
superior alveolar canals [aANaT| The alveolar canals of the
maxilla. [ sa'pir-€-or al'v& o lor ka'nalz }
superior conjunction [ASTRON] A conjunction when an
astronomical body is opposite the carth on the other side of
the sun.  { sa'pir-¢-or kon'jonk-shon }
superior fruit See true fruit.  { so,pir-¢-ar 'friit |
superior ganglion |[Nevrosci] 1. The upper sensory gan-
glion of the glossopharyngeal nerve, located in the upper part
of the jugular foramen: il is inconstant. 2. The upper sensory
sanglion of the vagus nerve, located in the jugular foramen.
{ so'pir-c-or 'gan-glc-on }
superior mesenteric artery [ANAT] A major branch of the
abdominal aorta with branches to the pancreas and intestine.
{ so'pir-¢-ar ;mez-on'ter-ik ‘iird*a-r¢ |
superior mirage [0PTICS] A spurious image of an ohject
formed above the object’s position by abnormal refraction con-
ditions; opposite to an inferior mirage.  ( sa'pir<¢-or mi'riizh }
superior planet [ASTRON]  Any of the planets that are farther
than the earth from the sun; includes Mars, Jupiter, Saturn,
Uranus, Neptunc, and Pluto.  { sa'pir-g-ar 'plan-at }
superior tide [0CEANOGR} The tide in the hemisphere in
which the moon is above the horizon. [ so'pir-é-or 'tid )
superior transit Se¢ upper transit.  { so'pir-&-or 'ttan-zat }
superior vena cava |ANAT] The principal vein collecting
blood from the head, chest wall, and upper extremities and
draining into the right atrium.  { s2'pir-¢-or jvé-na 'ki'va }
superjacent [GEOL] Pertaining to a stratum situated imme-
diatcly upon or over a particular fower stratum or above an
unconformity. { |sii-por'ja-sont )
superjacent roadway system See Hirschback method.  ( |sii-
par'ja-sont 'rod,wia sis-tom }
superjacent waters [OCEANOGR] The waters
continental shell.  { |sii-par'ji-sont 'wod-orz }
super-Jupiter See brown dwarl. { |sii-par 'jii-pad-ar )
super-large-scale integrated circuit [ELECTR] A very
complex integrated circult that has a high density of transistors
and other componeats, for 4 total of 10° or more components.
Also known as superchip.  Abbreviated SLSI circuit.  { sii-
par Jlirj jskal |in-to'griid-ad 'sar-kot }
superlattice [ELECTR] A sitructure consisting of alternating
layers of two different semiconductor malerials, each several
nanpometers thick. [SOLID STATE]  An ordered arrangement
of utoms in a solid solution which forms a lattice superimposed
on the normal solid solution latice.  Also known as artificial
erystal; actificially layered structure; superstructure.  { sii-
par'lad-os }
superlayer [FL MECH] A very thin, highly convoluted inter-
face that separates the turbulent from the nonturbulent regions
in a flow of high Reynolds number.  { 'sti-par ld-ar |
superleak Sce lambda leak. { 'sitpor lek )
superline [conmpuT sc1] A unit of text longer than an ordi-
nary line, used in some of the more powerful text cditors.
{ 'si-por,lin }
superfuminal motion [ASTRON] Apparent proper motion
exceeding the velocity of light in an astronomical object.
{ ,sii-par lim-2-nal 'mé:shon )
superluminal radio source [aSTRON] A radio source
whose velocity appears Lo exceed that of tight.  { |sii-parjlim-
an-ol 'rid-¢:0 ,sors |
supermale [GEN| InDrosophila, « male with one X chromo-
some and three or more sets of autosomes, resulting in sterility
and generally carly death. [ 'sti-par,mil )
supermassive star [ASTRON] A star with a mass exceeding
about 50 times that of the sun. { |sii-por'mas-iv 'stiir }
supermature [GEOL] Pertaining to a texturally mature clas-
tic sediment whose grains have become rounded. [ jsii-por-
ma'chor }
super-metal-rich star  [ASTRON] 1. A low-luminosity giant
star of spectral class K. strongly enhanced cyanogen radical
(CN) bands, and apparently strong metal lines. 2. A star that
is significantly richer in metals than those of the Hyades.
( 'sti-por jmed-ol ,rich 'stir }
supermicro [comMpPuT Sci] A

above the

coniputer  resembling  a

supermicro 2071
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A series of 14 very long baseline
interferometry images of the quasar
AC 279 over a period of 6 years. All
images show a bright feature on the
left (the nucleus of the quasar), and a
feature on the right, which moves
away steadily with time.
Superluminal speed is 4.3¢, where ¢
is the speed of hight. (Astronomical
Soeiety of the Pacific Conference
Proceedings Series)
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