:——Jlglc f

@

. hEBFSHEALMEA
FOREIGN LANGUAGE TEACHING AND RESEARCH PRESS

ERE-FRAAER

McGRAW-HILL EDUCATION



HoRE -2
9 DU fivE
Pl 2 K i gt

McGraw-Hill Dictionary
of

Scientific and Technical 'T'erms

hEHFSHALMA
FOREIGN LANGUAGE TEACHING AND RESEARCH PRESS
ERG-FRHER
McGRAW-HILL EDUCATION
L% BEUING



FALEZE: 01 — 2004 — 5468

McGraw-Hill

McGraw-Hill Dictionary of Scientific and Technical Terms, Sixth Edition

0-07-042313-X

Copyright © 2003,1994,1989,1984,1978,1976,1974 by The McGraw-Hill Companies, Inc.

All Rights reserved. No part of this publication may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including without limitation photocopying, recording, taping,
or any database, information or retrieval system, without the prior written permission of the
publisher.

This authorized Bilingual edition is jointly published by McGraw-Hill Education (Asia) and Foreign
Language Teaching and Research Press. This edition is authorized for sale in the People’s Republic of
China only, excluding Hong Kong, Macao SAR and Taiwan.

Copyright © 2010 by McGraw-Hill Education (Asia), a division of the Singapore Branch of The
MecGraw-Hill Companies, Inc. and Foreign Language Teaching and Research Press.

BRI A . A% AR SE B VF AT, XA Wi% FOAT AT 38 43 A 13 AE A J7 S s 12 & il sl e
%, ARREARTEED, Kl 3w, il S AEATEUE P | (R BB KR A RS

A BRI 5 2 25 A R RIS BOE S BFGELE RLAL & J B L B2
FAUAN PR 7E e A R LA HERE ] W[ IR RIATHIX A 618 HH

>y
V.

B R4 B (CIP) HiiE

K& 55—y SR L ﬂﬁ*«#ﬁjﬁlﬂ% = McGraw-Hill Dictionary of Scientific and Technical Terms
/ EEERY - RHE HRA R RE  — LR IMEHEE SRR, 2010.7

ISBN 978 — 7 — 5600 — 9836 — 4

L @F - I OF- . ORI sgiRm—E 3 V. ONe6l

Hh [ A B i CIP BdE#ZF (2010) 56 136765 5

www. 2udu. com. cn S
¢

B, AU, WK, i, = :
Lﬁr&iﬂﬁﬂf, RS R, T, T, RILE!

D e o T

H R A FHRE

EERE B T

FHmigit: ® W%

HAREIT: IMEZ: SH H L

#t it JbaT AT =F AL 19 5 (100089)

it http://www. fltrp. com

Rl EIEENR AR A

A 787x1092 1/16

g 201.5

Y 2010 4F 8 A4S 1 L 2010 4E 8 A58 1 REMK
5 ISBN 978 — 7 —5600 — 9836 — 4

#- 328.00 JT

* *

WP %iHy: (010)88819185 oy F-hB % : yangzl@flirp. com
WATENRI . ST RN, 5 et &

B AHLIE: (010)61207896  HLTHB%i: zhijian@fltrp. com
BT TT 25 A SR

HRAUPR D Ip 2y S 264 : (010)88817519

PrEHS : 198360001

«flEFOHIHE



AR % 88

P BRI 11, 8 (FAE 9T RIS I 4T 28U T K& 1
By, AL (GERE S -7 RARHRARIRI) SRR A A R A B R T A, W iR o 35 96 I s R
TRIRBEA 0L B, AT MRl AR B 2 FUR 55 kA, LU SEI SR & 0 R O
AL Kt THER R G2 H B, (8RR, R, BRI K S0 R
FiA SRR B U, T Bt B T S e, R BB LR A

—. RO, (-7 /R [ 20 #4270 AN S —RLOE, — EIRA
SRR KRR, SEHAYE, BHEH, EAMRANR, SBLERALK L T4, BL12.5 %
W, ok, #5000 ANASRTERTAAORERL ERTEA, V2 R R A T IA £ AR T BT, X
TERARRRE LR T 4 26RH 4 A RRIENR ETARR R 0 38 BB B T 22

=, EHRER, BRI N GER R, FRIMN A T . AR
REXEAE, REERMTBRIEH T 257 0 RS R E N BRI RIS . 2 BIEF 104 4, A4
AR SRHRE. BT H LA KSR (WHEE %) 240, A TRAY, 1
F ST e ) RS B TR B | SRR S LR R B LR . 2Bk, BT
RSB N RERN, SHAEH M F R MY . . RS Y
¥ HEE. BUEWE. RIS, WHYE. WAEWE. RWE MR AV
R TS, EBYE. IR, W%, QR £ BRI S KKV 20
A, BRI B B R — FATR T,

=, RBRIEN, ARG AR A EE AT R MBE L, BB UREE (FH
A IRRHERAIY , FCRRE MR . 5 M [ PR LA R T AR YR U AR Y SCRR S
RETHAENL: H—, BERNSRIEORTINGE—, FLESERFHA LA ES R SAHN
P4 HREER A, 6T R A R PR 4G B R I A A 45 (0 B, UL AT b T (0 6 e,
IIE T VP20 B PN H AR AR TSR R — B TR . X T — SeSEME AN, BRI Ui 8 T
b RS P R TE A SR B R, L, ARBBIRAEE. BN TS B i
o JERRHOSOR RGN, 2 RE T 5 5L 4 R (7] 0 B AR AR U0 o U R
B, IR E IRl — SR T BT S A9 PR SO R A IF AU T, AR R 95 SC T 2 T M
INFRSCRRE, I E ISR R, SR F A FA A 3 OB B SRRV T BT AR L 4% 1
4, B, baroswitch —iAfE “ TH" iX—%F FARBRL, ROy SRR, i
BARGAMM P OREE: 1. SR (BREHEEN LM RSE SR CEE) ; 2. KEFX
(EHEAE TS SR A T ) . BB, IEHXTHERM—HTRT.

M. FEZNAORER ., AR SR B I EARIA S, AR SR L T, itk 1700
KU, BB, MWL, RS, RERRESS, = SWERUBE,
B AE L 214 T EAT AR,



T EEAER. AR, TRAEMCE A E SR AR, BMEARTE, 0B Xt R &%
A, KEMEGRFHCEBL, B2, BHETCHECREEESIAAE S THYAMWILE,
T FLHE (RS % ABURIMRE T (RS- A /RRHOCII) — B, B i i 4
HARTE T E bR, SEETERAE T HEWERE (AT SEER), LB 3 BRI
WA o XA RE AR T L X 53 T HC A i) S g — Ak 3 22 4k

ER NI — A MUK A S A B T AR B DU AR, 33K H e A A 1 R e T AR
FUR LR B S . BeAT— 7 T 39T B A 1] S 1 o) RE b e MBI S e — 1 0, il P
FHECHIRIOM B — TR, 537 A A AP E, 240 R,
SOPRE AN RS LR I B i)

SMEHCE STFFE Ak
FEARGE A RS A



Preface 5

The first edition of the McGraw-Hill Dictionary of Scientific
and Technical Terms, published in 1974, was a response to the
inadequate representation of scientific terminology in general Eng-
lish language dictionaries. It was a time when the fruits of re-
search and development in the era following World War II were
transforming everyday life in areas ranging from medicine, to
transportation, to telecommunications and computing. Humans
had already landed on the Moon; the creation of the Internet had
begun; the first microprocessors were in operation; and the revo-
lution in molecular biology was underway. English was becoming
more and more the common language of scientific research. The
first edition of the Dictionary was intended primarily for those in-
volved in these developments: the communities of scientific and
engineering specialists and their students. However, over the
span of subsequent editions, an understanding of the language of
science and technology became important if not essential in many
areas of commerce and culture, and even in everyday life as we
try to make informed decisions about our environment, medical
issues, and even the foods we eat. Thus, the audience for this,
the sixth edition of the Dictionary, has expanded to the nonspe-
cialist needing a comprehensive yet accessible resource for scien-
tific terminology.

The language of science and technology is expanding not on-
ly in its role in our culture; it is growing in its breadth and depth
as scientific disciplines mature and whole new technologies, such
as nanotechnology and genomics, arise. The effects of the ready
availability of powerful, networked computers and broadband
communications have been felt in all areas of science; the pace of
scientific discovery and dissemination of information has in-
creased dramatically. The sequencing of the human genome well
ahead of the original schedule is a prime example of the accelerat-
ing pace of discovery enabled by powerful technologies. Often,
the economic and other benefits of scientific and technical ad-
vances must be weighed against potential or real deleterious con-
sequences, for example in relation to biotechnology, environ-
mental protection, and human health. The need to understand
these issues has grown outward from the scientific specialists to
educators, journalists, political leaders, and informed citizens.

To keep pace with the expanding language of science as well
as the growing circle of persons concerned with it, some 5000
new terms have been added to this edition of the Dictionary, and
many other terms have been revised as their usage evolves. The
classification of terminology into fields has also seen changes re-
flecting more modern usage. For example, forensic science and
neuroscience are now separate categories. Other fields have been
kept, but their definitions updated as these sciences evolve. The
reader will also appreciate that the multidisciplinary approach of
modern science often makes neat categorization of terms difficult;
for example, a term might fit in biochemistry, genetics, or mi-
crobiology as well as in cell and molecular biology. The Diction-
ary now has some 110, 000 terms with 125, 000 definitions. Many
definitions are complemented by illustrations. In addition to new
illustrations, many older ones were replaced with modern exam-
ples. Synonyms, acronyms, and abbreviations are given within
definitions as well as in the alphabetical sequence as separate en-
tries, where cross references to principal terms are provided. Ev-
ery term is accompanied by its pronunciation, and a detailed
guide to pronunciation follows this Preface. Where units of meas-
urement are essential to the definition of a term, U. S. Customary
units are used with International System ( SI) or metric equiva-
lents.
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The editorial staff of the Dictionary endeavored to provide
definitions that the nonspecialist reader could understand without
losing the scientific meaning and context of the term. Each defi-
nition is identified by its field of use. There are 104 fields, rang-
ing from general categorizations such as astronomy [ ASTRON]| and
physics [PHYS] to specialized ones such as engineering acoustics
[ENG Acous] and naval architecture [NAV ARCH]. A definition is
identified as belonging to the vocabulary of a specific field;
where it is used in more than one field, a more general field is
designated. For example, if a definition is used in the field of an-
alytical chemistry and inorganic chemistry, it is assigned to the
field of chemistry. An alphabetical list of field abbreviations and
an explanation of the scope of each field begins on page xi.

The Appendix contains a full explanation of the International
System of units, including units of temperature, with conversion
tables for the U. S. Customary and the metric systems. It also in-
cludes a table of the chemical elements, along with an explana-
tion of chemical nomenclature; a periodic table; lists of mathe-
matical notation; mathematical signs and symbols, and other
symbols used in scientific writing; tables of fundamental con-
stants and elementary particles; a short chart of schematic elec-
tronic symbols; a geological time scale; a biographical listing of
more than 1600 noted scientists, both historical and modern
many of whose names appear in dictionary terms; and an outline
of the classification of living organisms.

An explanation of how to use the Dictionary, describing al-
phabetization, format, cross referencing, and more, can be
found on page ix. A Pronunciation Key appears on page xvii.

This sixth edition of the McGraw-Hill Dictionary of Scientif-
ic and Technical Terms continues to serve the needs of both the
scientific community and the general reader for highquality infor-
mation, and to contribute to scientific education and technological
literacy.

Mark D. Licker
Publisher
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How to Use the Dictionary i{a{ERiXAig8

ARAE
A% 5] BRI UL ) 2% e R 1) H (B 90 4% 10 ) B S o R I
. W H PSR EFFG) GES ) RS ()
FCS ) IR SIHERF . Biln, E 5 #Y FE5 h ;
air-earth current
air ejector
airfield
air filter
AKF diagram
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N-acetylethanolamine

o -aminohydrocinnamic acid

ortho-aminophenol

2-aminopropane
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term [FiELD] [ %4F}] 1. Definition. Xfjifi] 2. Defini-

tion. XfhiA] 3. Definition. XifJv7id)

— AR AT REE A B e R
term [Bor] Definition. [#%] XT /% i [GeoL] Defini-
tion. [Hb/F] Xt n7id

S WA 2 AT 2N -

term See U, another term.

[f]—ia s F T RERE AT B L, XA S UL
term [Bor] Definition. [ 4] Xf /7 iA [croL] [ H)5]
See I, another term.

20
S WA ZEE T iR, BN, 25T average life i
HRHH

average life See I/, mean life.
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o Bildn.

VI

. ALSO KNOWN AS. ..

aesthacyte See /il esthacyte.
ASROC See !, antisubmarine rocket.
at. wt See il atomic weight.

Au See U, gold.
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ASC See Wi, N-acetylsulfanilyl chloride.
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term [Bor] [#1] An equivalent name for = another term.
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term [Bot] [ ] 1. Definition. Also known as syno-
nym. X} i 2. Definition. Symbolized T. X ii
A5l Also known as. . . Fg FHFBE X 1, Symbolized. . .
Hi TR Y 2,

term [Bor] [#4] 1. Definition. %% ia] 2. Defini-
tion. X} i?:J GbOLJ Definition. Also known as synonym.
[ M) %5
LB rP,Also known as... FUEH T2 — A28,

term [BoT| [ 4] Also known as synonym. 1. Defi-
nition. XI)i ii] 2. Definition. % i i [ GEoL] Definition.
[HfE] i 3l
7, Also known as.
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Field Abbreviations ¥ RIgiE—4 &

ACOQUS FH  wrrerersraneeininnireiiieentioeinees acoustics & 2%

AERO ENG fI{ R svvrrereemmmmmnniinneni, aerospace engineering fii ZS fif X T &
AGR ;{\“{ .......................................... agriculture f&ﬂk

ANALY CHEM AT ALEE v vvemerrneennnieennnns analytical chemistry B I A=
ANAT v eennnsiminmiiiiiiiiiaa, anatomy fif- 3% 2¢

ANTHRO A ceveereereeesenteiiiatiaiinaiininiaiens anthropology Ajé%

ARCH B v vrrrrerrrn i architecture ﬁﬁ%

ARCHEO -y eevvnvnmniiiiiiiiiiiiiinn.. archeology £y

ASTRON To #5s sevsnsssnanssmsosamssonyansssssssuss astronomy K 32

ASTROPHYS FC{ARAHE  weveeenremnnnennnnnins astrophysics Fo{A #)32%

ATOM PHYS ﬁ%%}g ........................ atomic physics E%%Eﬁ%&
BIOCHEM AEfl wovvvremnmins biochemistry 4= ¥ {k2%

BIOL A evveeecnrensinniesiiinnaiaineneneennanenns biology 442

BIOPHYS AE A FH  cevveevmneniiiiiinis biophysics A} 44 2%

BOT A revereernreresrinimiounniniiniieanennns botany #E 4%

BUILD BfE reovrerrrmmsmnininiiiniiiiniia., building construction 53 & 5
CELL MOL ZHJf153F «evvreeeereeereemiennnnn, cell and molecular biology 4 il F14r F 4= P2
CHEM fl, v vermmmemrmmennmniieeiiniiieeie, chemisty {k2%

CHEM ENG L2 TR covvevererneieiiniian, chemical engineering 1L T #2
CIVENG A -eerrenemmeniiiiniiiiiniiiennns civil engineering + A T #
CLIMATOL A +++vvererrersrrnnniinnniininn, climatology < f5#2%

COMMUN FJL ererreemmmrmsneenineeans communications JE {Z

COMPUT SCI T +ereerereemeimemiiiiiiiiinna.. computer science 11 &5} 2%
CONT SYS FE5 8| +vvvreeermmnermnnnnnmniiannnnnnn control systems ¥ 41 & 45 2%
CRYO fIGTE ++rvrerermrmmmeniiiiiiaees cryogenics {I§ iR 4 2%
CRYSTAL fRfA  coevereereeiiinin, crystallography R

DES ENG &1 coevvererviiiniinn., design engineering %11 T #2
L, LB e meminwmmmiammm s ecology H: 2324

ELEC HE ovrrerrerereneiniitiiiiiiiiiinieas electricity Hi %%

ELECTR HI,FF +verrerrrenntncorannereinionnonnnns electronics Hi F2%,; B8 F R A
ELECTROMAG B Jf - vvereremnseennniinniinnias electromagnetism Hi, 2%
EMBRYO I roovvrmmmi i, embryology &t a2

ENG THR wrovverrmnimiiiiienns engineering T 2%

ENG ACOUS TRREFTZE  wooveervenneiinniniiiins engineering acoustics T_ i 2%
EVOL HEAL coecevereemiiiiiiiia evolution A= ¥y # 4k 2%

FL MECH LR J12F  coveremmn, fluid mechanics JifA f12%
FOOD ENG B rovrverrrrnrnsermeniiininiiina, food engineering 5 T

FOR PR vevrevnnenniiiiiiii i, forestry #KlV.

FOREN SCT JEE +vvvernmecernneinninenniannnnnnn, forensic science ¥ &2

GEN HE «orrverrriiic genetics iR f&2F

GEOCHEM HUERE 2% «-ovvvvmenniiiiiiin, geochemistry HiER {2

GEOD T Ml «++ vvveerresevinnuioninnrianieniinias geodesy A Hi 2%

GEOGR HLFH ~+vvvvervrmminiiiniiniiceninnne, geography Hfy 2%

GEOL HILJT o+« reevermrmesnsnmionranionanniinianans geology Hbffi%%

GEOPHYS HUERMIFH -ovvvvvenn. TR, geophysics H1 BR 4 15 4%
GRAPHICS [ GEAY ovvevrnmenniieiiin, graphic ﬂﬁsyﬁﬁﬂ"z*;fﬁﬁ,ﬁ*;fﬂﬁﬂﬁ
HISTOL ZHZH eeveevviiiniiiiiiiiiiiaiiieinne, histology HL

HOROL B wwswrenevamun sssmmnn sommisang svasss horology il i % ; 5 3 il 35 AR
YD JK swwremmsavassossaranseuesens s nes s hydrology 7K 2%

IMMUNOL £EJEE -+vvveenemnmecntneienuniniinn, immunology %2

IND ENG Tl TR eeveeenreen s industrial engineering Tk T 2
INORG CHEM JEHLAEAF - ovvmeveneeeininenn, inorganic chemistry JEHL k2%
INV ZOO %ﬁ*ﬁ’ﬁ]% ........................... invertebrate zoology fﬁ*&ﬁj%:’}‘:

X1




LAP A lapidary 5 4177 ; 5 41 MEBCAR

LING JE sereereeenenmennenanii linguistics BEX

MAP ] eeerrere mapping il AR

MATER B oorseemseersrsansecsniccimmecnmenannan. materials F4 f8} 2

MATH ZH  croeverernrennniiiiiieiieicenciicnaan, mathematics 2%

MECH /] sevteeermmisiununiiiiiciunneiinnannnn. mechanics JJ2%

MECH ENG HLIE T FE covvevrrrnmmieiin mechanical engineering HLOK T 72
MED PE -+vvwscuvssumns vuvasessinssosnenssansonons medicine [&2§

MET 1§ +vreerreessinne i, metallurgy 764 %%

METEOROL 24 ++vvvverameniiinnniiiiien, meteorology 5 2%
MICROBIO {5 A )« veemerereriiiiiinn. microbiology /=42

MIN ENG A" cveererermsneroaniniieiinnnnn. mining engineering i [} T. &
MINERAL fil7 sreverrerreeeneeriaii . mineralogy W

MYCOL BLJE veereresrenmnniimiiiin mycology B [#%

NAV T oveeerrememeene e navigation {172 ; S LA
NAV ARCH L - covomenmone vvvasonse s usasmsas naval architecture 3 fiii2%
NEUROSCI FHZR ++evreeremrinaeeeeeine e neuroscience i ZF}2%

nucleonics #% 2%
nuclear physics # ) Hil"#
oceanography 2%

OPTTEE I woe v enmumsssm s omssamsweimes sowe optics Y2

ORD ZE weveeeramnnneneiaeni et e e ordnance ZEH§

ORG CHEM LA coeeee e organic chemistry A HLE2E
PALEOBOT 77 4 paleobotany {142

PALEON A ceeeervminn paleontology e

PARTIC PHYS i~ +vrerereenrmmseeneiiianins particle physics i ) B
PATH JAH oo v vvemrevne e pathology ¥ Hil 2%

PETR i w=+rereeenerneesnceteiiionineiiiieainen. petrology ,'fj‘z__]‘r‘i

PETRO ENG AG{HI THE  weevvvemrenennnnnennnees petroleum engineering {7 {ii T/
PHARM £4 v rrermreornrmeniiiinn, pharmacology 2Py

PHYS ] sovvevvmmeneeniinniiiiiiiiins physics ¥ 32

PHYS CHEM b2 -vveeemiiii s physical chemistry L M=
PHYSIO Al cveveevee i physiology He Pk

PL PATH FE G L - o vveeereei plant pathology 4 9 L 2
PL PHYS ZF BT - eevee e plasma physics A B R Pl A
PSYCH sy ++veerereressesniimnmmienineinneneans psychology [ Fii 2%

QUANT MECH - +eeveerrnsrnrnrnnneninnennnns quantum mechanics ¥ 77 2%
RELAT AHXTIE  covvermmrmeemei i, relativity FHXTE

SCITECH B coveveeremiiins science and technology Bl
SOLID STATE [E AR -wovvvmemememmmneienns solid-state physics [ {44 B2
SPECT Y% -+ spectroscopy J(:ik2%

STAT Giit statistics 4¢112#
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SYS ENG A48 T # - systems engineering F 48 T %
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o i e TN textiles 41 Tk

THERMO 4 /] --- thermodynamics #4 Jj2%

VERT 200 FFMEBHY -evevvrmniien vertebrate zoology B sh
VET MED 4. [ veterinary medicine [
VIROLARTE  wosuesoonsnmonsns sa snvuasi ot -+ virology # #2E

ZOONEH] 55 8 e S SRS z00logy EhH2%



Scope of Fields 3§48

acoustics 75 %#—The science of the production, transmission,
and effects of sound.

aerospace engineering fiji %3 fli X T.f#—The branch of engi-
neering pertaining to the design and construction of aircraft and
space vehicles and of power units, and dealing with the special
problems of flight in both the earth’s atmosphere and space, such
as in the flight of air vehicles and the launching, guidance, and
control of missiles, earth satellites, and space vehicles and
probes.

agriculture 4% \|y—The production of plants and animals useful
to humans, involving soil cultivation and the breeding and man-
agement of crops and livestock.

analytical chemistry 43 ff7{t.2%*—The science of the character-
ization and measurement of chemicals; qualitative analysis is con-
cerned with the description of chemical composition in terms of
elements, compounds, or structural units, whereas quantitative
analysis is concerned with the measurement of amount.

anatomy fif %] %#—The branch of morphology concerned with
the gross and microscopic structure of animals, especially hu-
mans.

anthropology A 2$2%—The study of the interrelations of bio-
logical, cultural, geographical, and historical aspects of the hu-
man race.

archeology # [ 24—The scientific study of the material re-
mains of the cultures of historical and prehistorical peoples.

architecture ! 5 %#—The art or practice of designing struc-
tures, especially habitable structures in accordance with principles
determined by esthetic and practical or material considerations.

astronomy X ¥ “#—The science concerned with celestial bodies
and with the observation and interpretation of radiation received
from the component parts of the universe.

astrophysics K {A 47"~ —The branch of astronomy that treats
of the physical properties of celestial bodies, such as luminosity ,
size, mass, density, temperature, and chemical composition,
and their origin and evolution.

atomic physics Jii 74 B2~ —The branch of physics concerned
with the structures of the atom, the characteristics of the electrons
and other elementary particles of which the atom is composed,
the arrangement of the atom’s energy states, and the processes in-
volved in the radiation of light and x-rays.

biochemistry ‘- #j{k"¥:-—The study of the chemical substances
that occur in living organisms, the processes by which these sub-
stances enter into or are formed in the organisms and react with
each other and the environment, and the methods by which the
substances and processes are identified, characterized, and meas-
ured.

biology /- #)”#—The science of living organisms.
biophysics 4: 49 ¥z~ —The science that uses the experimental

and theoretical approaches of physics to study the mechanisms of
biological processes.

xii

botany ##4)J%+—That branch of biology dealing with the struc-
ture, function, diversity, evolution, reproduction, and utilization
of plants and their interactions within the environment.

building construction F3 /2 7 —The technology of assembl-
ing materials into a structure, especially one designated for occu-
pany.

cell and molecular biology 4 Jfi Fl 4> ¥ 4: # %—The study
of the structures, functions, and molecular aspects ( proteins, en-
zymes, nucleic acids) of the living cell.

chemical engineering 1t “# T. #2—A branch of engineering
which involves the design and operation of chemical plants.

chemistry {t,%—The scientific study of the properties, compo-
sition, and structure of matter, the changes in structure and com-
position of matter, and accompanying energy changes.

civil engineering + A T.#—The planning, design, construc-
tion, and maintenance of fixed structures and ground facilities for
industry, for transportation, for use and control of water, for oc-
cupancy, and for harbor facilities.

climatology = f& 24—That branch of meteorology concerned
with the mean physical state of the atmosphere together with its
statistical variations in both space and time as reflected in the
weather behavior over a period of many years.

communications i {jf—The science and technology by which
information is collected from an originating source; converted in-
to a form suitable for transmission; transmitted over a pathway
such as a satellite channel, underwater acoustic channel, tele-
phone cable, or fiberoptic link ; and reconverted into a form suit-
able for interpretation by a receiver.

computer science i+ #LF} 24 —The study of computing, in-
cluding computer hardware, software, programming, network-
ing, database systems, information technology, interactive sys-
tems, and security.

control systems 5 ifi] & 4% 2% —The study of those systems in
which one or more outputs are forced to change in a desired man-
ner as time progresses.

cryogenics {[§ i ¥ P %#—The science of producing and main-
taining very low temperatures, of phenomena at those tempera-
tures, and of technical operations performed at very low tempera-
tures.

crystallography [/ —The branch of science that deals with
the geometric description of crystals, their internal arrangement
and their properties.

design engineering ¥ i T. f#—The branch of engineering
concerned with the design of a product or facility according to
generally accepted uniform standards and procedures, such as the
specification of a linear dimension, or a manufacturing practice,
such as the consistent use of a particular size of screw to fasten
covers.

ecology 4= %24 —The study of the interrelationships between or-
ganisms and their environment.



electricity Hi2#—The science of physical phenomena involving
electric charges and their effects when at rest and when in mo-
tion.

electromagnetism Hi % 2#—The branch of physics dealing
with the observations and laws relating electricity to magnetism
and with magnetism produced by an electric current.

electronics H 727 ; i T 47 R—The technological area involv-
ing the manipulation of voltages and electric currents through the
use of various devices for the purpose of performing some useful
action with the currents and voltages; this field is generally divid-
ed into analog electronics, in which the signals to be manipulated
take the form of continuous currents or voltages, and digital elec-
tronics, in which signals are represented by a finite set of states.

embryology T fifi ¢ —The study of the development of the or-
ganism from the zygote, or fertilized egg.

engineering T_f#24—The science by which the properties of
matter and the sources of power in nature are made useful to hu-
mans in structures, machines, and products.

engineering acoustics T i 2#—The field of acoustics that
deals with the production, detection, and control of sound by
electrical devices, including the study, design, and construction
of such things as microphones, loudspeakers, sound recorders
and reproducers, and public address sytems.

evolution A= ¥t {2 —The processes of biological and organic
change in organisms by which descendants come to differ from
their ancestors, and a history of the sequence of such change.

fluid mechanics i {& Jj +—The science concerned with flu-
ids, either at rest or in motion, and dealing with pressures, ve-
locities, and accelerations in the fluid, including fluid deforma-
tion and compression or expansion.

food engineering £ !, T.#2—The technical discipline involved
in food manufacturing and processing.

forensic science ¥ & “#—The recognition, collection, identi-
fication, individualization, and interpretation of physical evi-
dence, and the application of science and medicine for criminal
and civil law or regulatory purposes.

forestry #K [l—The science of developing, cultivating, and
managing forest lands for wood, forage, water, wildlife, and
recreation; the management of growing timber.

genetics j#{42#—The science concerned with biological inherit-
ance, that is, with the causes of the resemblances and differences
among related individuals.

geochemistry i Bk {f.2#—The field that encompasses the inves-
tigation of the chemical composition of the earth, other planets,
and the solar system and universe as a whole, as well as the
chemical processes that occur within them.

geodesy A i il & 2%~—The subdividision of geophysics which
includes determinations of the size and shape of the earth, the
earth’s gravitational field, and the location of point fixed to the
earth’s crust in an earthreferred coordinate system.

geography i Bl =—The science that deals with the description
of land, sea, and air and the distribution of plant and animal life,
including humans.

geology Ml [iT*#—The study or science of earth, its history, and
its life as recorded in the rocks; includes the study of the geologic
features of an area, such as the geometry of rock formations,
weathering and erosion, and sedimentation.

geophysics Hh Bk #) #1 %~—The branch of geology in which the
principles and practices of physics are used to study the earth and
its environment, that is, earth, air, and ( by extension) space.

graphic arts V- [fi] ji& B 20 R ; 8852 K ; Bl fil R—The fine and
applied arts of representation, decoration, and writing or printing
on flat surfaces together with the techniques and crafts associated
with each: includes painting, drawing, engraving, etching, li-
thography, photography, and printing arts.

histology £ 4! 2#—The study of the structure and chemical
composition of animal tissues as related to their function.

horology i} ; 4 2 %l & /R—The science of time measure-
ment and the principles and technology of constructing time-
measuring instruments.

hydrology 7K X %:—The science dealing with all aspects of the
waters on earth, including their occurrence, circulation, and dis-
tribution ; their chemical and physical properties; and their reac-
tion with the environment, including their relation to living
things.

immunology % J% *#—The division of biological science con-
cerned with the native or acquired resistance of higher animal
forms and humans to infection with microorganisms.

industrial engineering T\ T.f*—A branch of engineering
dealing with the design, development, and implementation of in-
tegrated systems of humans, machines, and information resources
to provide products and services.

inorganic chemistry Jo#1{k “#—The branch of chemistry that
deals with reactions and properties of all chemical elements and
their compounds, excluding hydrocarbons but usually including
carbides and other simple carbon compounds ( such as CO,, CO,
and HCN).

invertebrate zoology Ji ¥ HE 514 *#—The branch of zoology
concerned with the taxonomy, behavior, and morphology of in-
vertebrate animals.

lapidary 52 % ; “% 41 Mt 5 K—The study relating to precious
stones or the art of cutting them.

linguistics 1% 5 %¢—The study of the structure, meaning, and
development of language and the production of speech, encom-
passing the subfields of grammatical theory, semantics, anthropo-
logical and sociological linguistics, psycholinguistics, neurolin-
guistics, and phonetics ( the sounds associated with language ) ,
among others.

mapping %% R—The art and practice of making a drawing or
other representation, usually on a flat surface, of the whole or
part of an area ( as the surface of the earth or some other planet) ,
indicating relative position and size according to a specified scale
or projection of selected features, such as countries, cities, rock
formations, or bodies of water.

materials £/ #}22—A multidisciplinary field concerned with the
properties and uses of materials in terms of composition, struc-
ture, and processing.



mathematics 4{ %*—The deductive study of shape, quantity,
and dependence; the two main areas are applied mathematics and
pure mathematics, the former arising from the study of physical
phenomena, the latter involving the intrinsic study of mathemati-
cal structures.

mechanical engineering # 5§ T.#2—The branch of engineer-
ing concerned with energy conversion, mechanics, and mecha-
nisms and devices for diverse applications, ranging from automo-
tive parts through nanomachines.

mechanics Jj?#—The branch of physics which seeks to formu-
late general rules for predicting the behavior of a physical system
under the influence of any type of interaction with its environ-
ment.

medicine [ *¥—The study of cause and treatment of human
disease, including the healing arts dealing with diseases which are
treated by a physician or a surgeon.

metallurgy i 4:2#—The branch of engineering concerned with
the production of metals and alloys, their adaptation to use, and
their performance in service; and the study of chemical reactions
involved in the processes by which metals are produced, and of
the laws governing the physical, chemical, and mechanical be-
havior of metallic materials.

meteorology “{ % #—The science concerned primarily with the
observation of the atmosphere and its phenomena, including tem-
perature, density, winds, clouds, and precipitation.

microbiology {i{/: #)2¢—The science and study of microorgan-
isms and of antibiotic substances.

mineralogy " #J2%—The study of naturally occurring inorganic
substances, called minerals, whether of terrestrial or extraterres-
trial origin.

mining engineering "\l T #2—The branch of engineering
concerned with the location and evaluation of coal and mineral
deposits, the survey of mining areas, the layout and equipment of
mines, the supervision of mining operations, and the cleaning,
sizing, and dressing of the product.

mycology FL[#“#—The branch of biological science concerned
with the study of fungi.

naval architecture {5 fiii“#—The study of the physical charac-
teristics and the design and construction of buoyant structures
which operate in water, and of the construction and operation of
the power plant and other mechanical equipment of these struc-
tures.

navigation fli{ ¥ ; 7fi{ K—The science or art of directing the
movement of a craft, such as a ship, small marine craft, under-
water vehicle, land vehicle, aircraft, missile, or spacecraft, from
one place to another with the assistance of onboard equipment,
objects, or devices, or of systems external to the craft.
neuroscience #{14: £l 2%—The study of the brain and nervous
system, including the anatomy and histology of the nervous sys-
tem, development, sensation and perception, learning, memory,
motor control, behavior, aging, and neurological and psychiatric
disorders. Studies range from the molecular basis of nervous sys-
tem development and function to attempts to understand the basis
of consciousness and behavior.

nuclear physics %4 #f “4—The study of the characteristics,

behavior, and internal structure of the atomic nucleus.

nucleonics #% F 2#—The technology based on phenomena of
the atomic nucleus such as radioactivity, fission, and fusion; in-
cludes nuclear reactors, various applications of radioisotopes and
radiation, particle accelerators, and radiation detection devices.

oceanography #f 7 % —The science of the sea, including
physical oceanography ( the study of the physical properties of
seawater and its motion in waves, tides, and currents) , marine
chemistry, marine geology, and marine biology.

optics ;%= —The study of phenomena associated with the gener-
ation, transmission, and detection of electromagnetic radiation in
the spectral range extending from the long-wave edge of the x-ray
region to the short-wave edge of the radio region; and the science
of light.

ordnance ZEfi{—That military area concerned with supplies, in-
cluding weapons, ammunition, combat vehicles, and the neces-
sary repair equipment; and with heavy firearms discharged from
mounts, including cannons and artillery.

organic chemistry 75 #l 1k 2%+ —The study of the structure,
preparation, properties, and reactions of carbon compounds.

paleobotany iy} #12%—The study of fossil plants and vegeta-
tion of the geologic past.

paleontology i /f:#)2#—The study of life in the geologic past
as recorded by fossil remains.

particle physics %I f 4 Bl 2#—The branch of physics con-
cerned with understanding the properties, behavior, and structure
of elementary particles, especially through study of collisions or
decays involving energies of hundreds of megaelectronvolts or
more.

pathology J i 22 —The branch of biological science which
deals with the nature of disease, through study of its causes, its
processes, and its effects, together with the associated alterations
of structure and function; and the laboratory findings of disease,
as distinguished from clinical signs and symptoms.

petroleum engineering £ i T_f#—The branch of engineering
concerned with the search for and extraction of oil, gas, and lig-
uefiable hydrocarbons; usually subdivided into petrophysical, ge-
ological, reservoir drilling, production, and construction engi-
neering.

petrology ' f1”#—The branch of geology dealing with the ori-
gin, occurrence, structure, and history of rocks, especially igne-
ous and metamorphic rocks.

pharmacology £ Hl “#—The science of detecting and measur-
ing the therapeutic and toxic effects of drugs or other chemicals
on biological systems, as well as the development and testing of
new drugs and alternative uses of existing drugs.

physical chemistry 4 #f ¢, 2:—The branch of chemistry that
deals with the interpretation of chemical phenomena and proper-
ties in terms of the underlying physical processes, and with the
development of techniques for their investigation.

physics 4 Jl “4—The science concerned with those aspects of
nature which can be understood in terms of elementary principles
and laws.



physiology /- #%~—The branch of biological science concerned
with the basic activities that occur in cells and tissues of living or-
ganisms and involving physical and chemical studies of these or-
ganisms.

plant pathology #14#% #2#—The branch of botany concerned
with diseases of plants.

plasma physics %55 {A4)) Bl %~—The study of highly ionized
gases.

psychology .[» # 2#—The science of the function of the mind
and the behavior of an organism, both animal and human, in re-
lation to its environment.

quantum mechanics & 7 Jj %¢—The modern theory of mat-
ter, of electromagnetic radiation, and of the interaction between
matter and radiation; it differs from classical physics, which it
generalizes and supersedes, mainly in the realm of atomic and
subatomic phenomena.

relativity #{{X}i&—The study of the physical theory which rec-
ognizes the universal character of the propagation speed of light
and the consequent dependence of space, time, and other me-
chanical measurements on the motion of the observer performing
the measurements; the two main divisions are special theory and
general theory.

science and technology £} £;—The study of the natural sci-
ences and the application of this knowledge for practical purposes.

solid-state physics [# {4 4 # 22—The branch of physics cen-
tering on the physical properties of solid materials; it is usually
concerned with the properties of crystalline materials only, but it
is sometimes extended to include the properties of glasses or poly-
mers.

spectroscopy ;i *#—The branch of physics concerned with
the production, measurement, and interpretation of electromag-
netic spectra arising from either emission or absorption of radiant
energy by various substances.

statistical mechanics %t i} Jj 2% —That branch of physics
which endeavors to explain and predict the macroscopic properties
and behavior of a system on the basis of the known characteristics
and interactions of the microscopic constituents of the system,
usually when the number of such constituents is very large.

statistics 4t i1 2#—The science dealing with the collection,
analysis, interpretation, and presentation of masses of numerical
data.

systematics 432$2%~—The science of animal and plant classifica-
tion.

systems engineering # 4t T. f2—The branch of engineering
dealing with the design of a complex interconnection of many ele-
ments (a system) to maximize an agreed-upon measure of system
performance.

textiles 2741 T \[l—The area of industry involving the produc-
tion of fibers, filaments, or yarn, and the cloth made from these
materials.

thermodynamics #4 /] 24—The branch of physics which seeks
to derive, from a few basic postulates, relations between proper-
ties of substances, especially those which are affected by changes
in temperature, and a description of the conversion of energy
from one form to another.

vertebrate zoology ¥ 3l #]“#—The branch of zoology con-
cerned with the taxonomy, behavior, and morphology of verte-
brate animals.

veterinary medicine % X 2:—The branch of medical practice
which treats the diseases and injuries of animals.

virology Jjj @ “4—The science that deals with the study of
viruses.

zoology 7j#J)2#—The science that deals with the taxonomy, be-
havior, and morphology of animal life.



Pronunciation Key &%

Vowels ;T
a as in bat, that

a as in bait, crate

a as in bother, father
e as in bet, net

é as in beet, treat

i as in bit, skit

1 as in bite, light

0 as in boat, note

0 as in bought, taut

u as in book, pull

i as in boot, pool

) as in but, sofa

an  as in crowd, power

0i  as in beil, spoil

yo as in formula, spectacular
yii  as in fuel, mule

Semivowels/Semiconsonants T/ ¥ H3S
w as in wind, twin

y as in yet, onion

Stress (Accent) =%

precedes syllable with primary stress 3 H 3%

| precedes syllable with secondary stress X E &%

i precedes syllable with variable or indeterminate
primary/secondary stress 3= YK # & A] AL S AT E

Consonants %

b as in bib, drible

as in charge, stretch
as in dog, bad

(]
=

as in fix, safe

as in good, signal

as in hand, behind

as in joint, digit

as in cast, brick

as in Bach (used rarely /)
as in loud, bell

as in mild, summer

as in new, dent

— X x = T m oA

= B 3

HE L

as in ring, single
as in pier, slip
as in red, scar

»w =g

as in sign, post

%)
=

as in sugar, shoe
as in timid, cat

as in thin, breath
as in then, breathe
as in veil, weave

N <557

as in zoo, cruise

zh  as in beige, treasure

Syllabication Z{ R4

indicates syllable boundary when following syllable is

unstressed 433 45 /5

indicates nasalization of preceding vowel 3/~ i i T
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a See '}, ampere; atto-.

aQ) See i, abohm.

(aQ)~" See [ abmho.

A See I, ampere ; angstrom.

A See i, angstrom.

A + See Il A positive.

aA See ljl, abampere.

AA See I, antiaircraft.

AAA See I}, antiaircraft artillery.

aa channel [GEoL] A narrow, sinuous channel in which a lava
river moves down and away from a central vent to feed an aa la-
va flow. [HiFi] HiEAEE  {4'd 'chan-al}

aAcm? See f. abampere centimeter squared.

aA/cm? See [, abampere per square centimeter.

aa lava See i, block lava. {4'd 'li-va|

Aalenian [GeoL] Lowermost Middle or uppermost Lower Juras-
sic geologic time. [#ifi] P& | o'lén-&an|

AAM See I, air-to-air missile; antiaircraft missile.

A AND NOT B gate See ). AND NOT gate.
gat|

aapamoor [EcoL]| A moor with elevated areas or mounds sup-
porting dwarf shrubs and sphagnum, interspersed with low areas
containing sedges and sphagnum, thus forming a mosaic. [ 4:
&) i, SRR | 'dp - oumiir|

aardvark [ VErRT zoo] A nocturnal, burrowing, insectivorous
mammal of the genus Orycteropus in the order Tubulidentata.
Also known as earth pig. [&Hizh] LK | 'drdvirk |

{'a an not 'be

AARDVARK
i

The aardvark ( Orycteropus afer), a nocturnal, burrow-
ing animal ranging from Ethiopia to southern Africa. + f& ,
— AW E S RER Y, L E AR ER TR AN
3 X,

aardwolf [ VERT zo0] Proteles cristatus. A hyenalike African
mammal of the family Hyaenidae. [ ##HEzi4] +8 | 'drd
wulf}

Aaron’s rod [ ARCH] A decorative rounded molding on which are
entwined a single serpent and sometimes vines and leaves. [ #&:
] WARHLRM , SR FFIE M | 'ar-onz 'rad |

a axis [ CRYSTAL] One of the crystallographic axes used as refer-
ence in crystal description, usually oriented horizontally, front
to back. [ f#{&) a #&#%h [GeoL] The direction of movement or

transport in a tectonite. [ #1/5%] a % [MECH ENG] The angle that
specifies the rotation of a machine tool about the x axis. [ A6
TH) af  {'a 'aksis}

ab- [ELECTROMAG] A prefix used to identify centimeter-gram-
second electromagnetic units, as in abampere, abcoulomb, ab-
farad, abhenry, abmho, abohm, and abvolt. [ ALf%) (T
i, CGS HLREHI SN %K) | abl

ABA See !}, abscisic acid.

abac See I, nomograph. | a'bak|

abaca [BOT] Musa textilis. A plant of the banana family native
to Borneo and the Philippines, valuable for its hard fiber. Also
known as Manila hemp. [#4] ZR |'4-biaki or'd-boki|

abactinal [INv zoo] In radially symmetrical animals, pertaining
to the surface opposite the side where the mouth is located. [JG
HHEsh] BRI  {abak-tin-alt

abacus [ ARCH] A slab forming the topmost division of the cap-
ital of a column. [&4] (BR4:) itk , %4 [MATH] An instru-
ment for performing arithmetical calculations manually by slid-
ing markers on rods or in grooves. [%¥] & #& |'ab-akas|

ABACUS

Drawing of an abacus. & # H.

abaft [NAv ARcH] In a direction farther aft in a ship than a speci-
fied reference position, such as abaft the mast. [ £5fy] 7EM%
BmifaE  {o'baft}

abalienation [ psycH| Mental deterioration or derangement.
(0] HwissaEL, O BEfIR | abal-yo'nashon|

abalone [NV zoo] A gastropod mollusk composing the single
genus Haliotis of the family Haliotidae. Also known as ear

shell; ormer; paua. [ LEH:S] #1 |.ab-2'16-né}
ABALONE

Typical abalone ear-shaped shell perforated by pores.
BERH R, LAA,

abalyn [orG cHEM] A liquid rosin that is a methyl ester of abietic




