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Abstract

Neologismdictionariescelebratehe influenceof scienceandtechnologyon language- how scientists
andtechnologistsaddto the stock of words,and occasionallyadd nev grammaticalstructuresThere
aretwo claimsmadein theliteratureon neologismsFirst, thatborravings,from classicalanguagesnd
'prestige’languagesirewidespreadn the scienceandtechnologyliterature.Secondhataffixationis an
ephemeraimechanisnior forming newv words.Bold claims?Let uslook at someof the evidencefor and
againstheseclaims.

1 Preamble

Lexicographershave a curiousrelationshipwith neologismsand neologists:Sometimeghey
will go out of theirway to embracea new term; for instancethe OED acknavledgedthe work
of the physicsnobellaureate Murray Gell-Mann,andattributedto him the coinageof theterm
guark - the mostrecentbuilding block of matterwhich startedlife asa superordinatéerm for
up, downandbottomquarks.And, Gell-Mannin turn wasinspiredby a JamesJoyceanchar
acterMuster Mark, an elusive charactemwho had at leastthree personalities ’ threequarks
for MusterMark’ (Gell-Mann1997).At othertimeslexicographersassumehe defenceof the
languagevhoselexicon they arecompilingandbecomequite possessie abouttheir language.
Thisdefenceandpossessienessshonsitself by theiruneaseavith words/terms$eingimported
from anothelanguageTherole of languagelannerscomprisingnationallanguagéplanning)
bodieslik e the AcademieFrancaisendRealAcademie or thevariousterminologystandardis-
ing bodies(like Union Latine)which work undertheumbrellaof standardisationrganisations,
is an ambiguousoneinsofar as neologismsare concernedOn the one hand,the nationallan-
guagebodies,aidedandabettedby the nationalpress(McMahon1994:174) arequite jealous
of changesn meaningandin lexical inventory:in Britain we frequentlycomplainabout’Amer-
icanisms"from acrossthe water On the otherhand,the marchof scienceandtechnologythe
emepgenceof multinationalsportingeventsandthe globalisationof food anddrinks, forcesthe
handof languageplannersto let in foreign words and also syntacticstructuresof otherlan-
guagesln France,the AcademieFrancaiseendsto regulatethe influx of loan wordswhich
resultsin quitecurioussituationsvhenbroadcastinghasto be called"télédiffusion”, hovercraft
as"aéroglisseurandplanningas”planigramme’(Piconel996:282)In bothcasesthe planning
bodieshave to dealwith neologismsn oneform or the othet

Neologismsareaninterestingphenomenoim thattheiremegencedemonstratethe capability
of languageto undego andsustainchange andits capability of deflectingnegative intrusion
from otherlanguagesand cultures.Many authors,including Crystal, describeneologismsas
"nonce"wordsin that of the mary neologismscreated adaptedmutilated,very few survive.
A nonceword is 'a linguistic form which a spealer consciouslyinventsor accidentallydoes
on a singleoccasion...... | Nonceformationshave occasionallycometo be adoptedby the
community- in whichcasethey ceaseby definition,to be’nonce’ (formsusedfor the(n)once’)
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andbecomeneologisms’(Crystal1997).Crystalreinforcesan earlierstatemenfrom Quirk et
al (1985)that’the vastmajority of suchnew formationsremainuninstitutionalisedattemptsat
lexicalisation’.

The Oxford English Dictionary suggestshat neolaist, an early 19" centuryword, had two

sensesFirst,aneologistwasa personvhoinventedor usednew wordsor forms(c. 1785).Sec-
ond,aneologistwasa persorwho wasproneto rationalisationn theologyor religiousmatters
(c. 1827).Thefirst senseof the word neologist,andby implication neolayism is still with us.
The secondsenseof theterm neologismis now obsoleteexceptfor the factthatscientistsand
technologistarethenew rationalistshere.They wield asmuchinfluencenow, if notmore,than
their religiouscounterpartén the 19" century It is the scientistsastechnologistsvho attempt
to rationaliseour experienceof theworld aroundusin written languageby usingnew wordsor

formsor by relexicalisingtheexisting stock.This canbeattestedhot only by theacknavledged
influenceof scienceandtechnologyon languagebut alsoby the growth in the publicationof

specialisedlictionariesandin the disseminatiorof terminologythroughthe World-Wide Weh

Thegrowth of termsin eachsuccessie editionof specialisdictionariesattestgo therole of sci-
entists pothexperimentabndtheoretical Electronics ComputingandPhysicsandLinguistics

(SeeTablel).

Dictionary (Publisher)

Year of Publication
(Edition);
No. of terms

Year of Publication
(Edition);
No. of terms

Electronicg(Penguin)

1998(3rd Ed.);c.4700

1988(2ndEd.);c.3800

Computing(Oxford)

1996(4th Ed.); c.6000

1990(3rd Ed.);c.4300

LinguisticsandPhonetics
(Blackwell)

1996(4th Ed.); c.6000

1991(3rd Ed.); ¢.5300

PhysicqOxford)

1996(3rd Ed.); c.4000

1990(2ndEd.); c.3000

Tablel: Lexical growth in specialistsubjects

In this paper we will look at word formation - as one particularsourceof neology-in the
specialistlanguage®f scienceand technology(and considerlinguistics as a scienceof lan-
guage) We will look atthe’institutionalisedattempts’at (re)lexicalisation,by learnedsocieties
andpublishersof learnedtexts, especiallyby borrowving andaffixation. We examineborrowing
from classicalanguages nenvly emegentsubjectdik e computingandaffixation asaprocess
for coiningnew terms.

2 Neologismsand lexical change

The developmentof the New Oxford English Dictionary involved initially settingup a target
of adding’threethousandf the mostsignificantwordsandmeaningdo the integratededition
[OED + Supplements andsubsequentlythe monitoringof new wordsandthe makinggood
of deficienciesn thedictionary’s coverageof the Englishvocalulary’ (Weiner1987:39).Now
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mary dictionary publishersat leastin English, claim to monitor (a relexicalisedword itself)
changesn theirlanguage.

Globalmovementdik e the 1970's ervironmentalawvarenesgampaigndave contributedto the
sanitizationof goods,productsand serviceswhich in their older forms may showv a lack of
sensitvity to environmentalconcernsout whenprefixedwith 'eco-’ becomeokay: warriorsbe-
cameeco-warriors, andthe disruptie touristscould go on eco-tous andhelp greenthe Third
World. We now have ethicalforeignpolicies,sustainabledevelopmentstaleholdes andScien-
tists AgainstNuclearWeapongSANE. Compilersof neologycollectionsin a numberof cases
now seekto link the procesof nonceformationandneologismdo catastrophi@ventsandto
global movements.Thusfor Ayto (1999)the financial crisis that hit WesternEuropeandthe
USA in 1987put anendto the ’exuberancef inventvenessof the stockbrolers,money men
andjunk-bonddealers.

Somelexicographerssuggesthat thereare threebroad’sourcetypes’ of neologismsn dic-
tionariesas well asin corpora:first, neologismsformed by the addition or combinationof
elements especiallycompounding affixation, blending and acrorymization; second,neolo-
gismsformedby reductionof elementspamely abbreviations,backformatiorandshortenings;
and,third, neologismghat are neutralwith respecto additionor reduction:semanticchange,
coinagesgonversionor loans.For JohnAyto, neologismgormedby addition’surviverelatively
lesswell thantypesformedby reduction(. . .| or thantypesthatareneutralwith respecto ad-
dition or reduction|...] [bJackformationis anexceptionto this tendeng’ (Ayto 1995:187) .t
shouldbenotedthat prefixesandsuffixesaccountfor abouttwo-fifths of new wordsin Merriam
Websterand aroundthree-fifthsinvolve compoundingthe restinclude borraving, corversion
andbackformation.

McMahoni,in herlargely diachronicstudyof semantichangetalksaboutlexical creativity. 'the
formationof new wordsusingalanguages own resourcesincluding productve morphological
processesnd compounding’(1994:174).For her, oneof the identifiableaspectf language
which allow semanticchangeto occur is the fact that "words are typically polysemic”and
hence"canloseor gainmeaningrelatively easily|[...] anddo not have to losean earliersense
to gainanew one". Theword atomis a goodexample- prior to 1910it wasanindivisible unit
of matterandsincethen,throughrelexicalisation,it hasgainedconstituentsvhich,in theirown
right, canbe subdvided down to the new indivisibles,the quarks However, the word atomis
still usedin otherspecialismdik e computingandlinguistics,andalsoin generallanguageto
referto objectswhich do not have structureor constituentslf andwhencomputingfolk catch
upwith the high-flying physicistswe will have quarks(insteadof atoms)o referto anarbitrary
stringof characters.

3 A noteon word formation

Grammarianswith their emphasison making genericand abstractstatementsaboutthe be-
haviour of phrases¢lausesandsentencesandlexicologists,with their focuson specificstate-
mentsaboutindividual lexical items,appeaito be at the polar endsof a continuum.However,

in the areaof word formation both grammarandlexicology 'sharea commonground:where
generalisationsasin grammay are appropriate put whereidiosyncrasief individual units
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[lexical itemd are alsodescribed’(Quirk et al. 1985:1517) For Quirk et al (1985),a typical
languageuser- the ’person-in-the-street is usually’passve’ in word formationunlesshe or
sheis a’poet’ or an’experimentalscientist’. The early Englishlexicographersfrom Samuel
Johnsoron to the 19" centurydictionary compilers,relied largely on religious writings and
leading playwrights/poetdor the supply of new words, or for the relexicalisation of extant
words.Jespersenotesthatin turningthe pagesof recentdictionariesone is distractedoy the
frequeng with which Shalespeares nameis affixedto theearliestquotationfor wordsor mean-
ings’ (1938/1962:211)Thetypical ‘person-in-the-streetvas,andis still, regardedaspassive
in word formation(Quirk etal 1985,Aitchison1991).Fromthelate 19" century scientistsand
technologisthave assertedheir authority andearnedn roughly equalamountgsherespecbf
partsof societyby their inventionsand opprobriumfor science-maddisastersThe influence
of scientistsaandtechnologisteanbemeasuredby thefactthatthe mary of theneologismshey
coin becameacceptabléo lexicographersywho areusuallyratherconserativein their outlook.
The 20" centurysaw the rise of marketing men and the advertising industry: their authority
assertgtself indirectly through’campaigns’on behalfof their clients,andsomeof the adwertis-
ing/marletingcoinageshave madetheir way into majordictionariesindeed,somesemanticists
areof theview thatthe studyof the creativeneologismf thesecreatve peoplewill contribute
to ourunderstandingf languagatself (see for instancel.ehrer1996).We will, however, focus
onscienceandtechnology

Borrowing and neo-classicalformation (Quirk et al 1985), and, in some cases,"pseudo-
Classicaheology"(Piconel996)have alwayssenedscientistsandtechnologistsvell. Theuse
of Greekor Latin wordshaddominatedscienceandtechnologyiteraturewritten by the Arabs,
who admixed somelndo-Aryanlanguagesaswell. In the 19" and 20" centuries scientific
literaturewritten in English, GermanandFrench,and otherIndo-Europearanguagesshowns
extensve neo-classicaformations,indicatedby numberproperties{mono, multi, bi, etc.)and
by the assimilationof a numberof wordsfrom Latin, GreekandArabic. However, the adapted
wordsshow notraceof theirorigins:the Arabical-kimiya(miracleor magic)becamechemistry
andal jabar wal mugablabecamelgebra, andtherest(of theassimilatedvordslik e chemical,
chemistriesalgebra, algebraic) are,asthey say history. However, therehasalsobeenborrow-
ing amongstheso-callednodernanguagesndPiconetellsusthat"it is theFrenchwhoforged
biologie (1802),sociolayie (1830),automobilg(1860),cinématgraphe(1895)andradioactivi-
tie (1896),wordswhoseEnglishequivalentsbetraynotracewhateverof their[French pedigree”
(Piconel996:291) This assimilationpy theway, worksbothwaysin thatFrenchspecialistlit-
eraturemadea numberof "integral borravings” which reflectthe initial adaptatiorof prefixes
like "self" asin self-defenc€1869),self-induction(1881)andself-portrait (1925);andwithin
a few yearsof this pseudo-Classicaleology thesetermswere assimilatedas auto-induction
(1890), auto-defencé1896) and auto-portrait (1928). Piconecalls this juxtapositionalneol-
ogy. Elementsof an expressionsometimesby virtue of repeateduse,were simply frozenin
their naturallyjuxtaposedosition(1996:32).This "lexicogenesishasmanifestedtself in the
adaptatiorof termslik e surface-to-airmissileto the Frenchmissilesol-air, but, accordingto
Picong(1996:263)we don't see'missiledusoletdul’air" or "missileentrele soletl’air" in the
Frenchliteratureandsubsequentlyhe comple< Englishtermanti-missilemissilewasrendered
simply missileanti-missile(Picone1996:309).This borrowing from a perceved prestigelan-
guagebringswith it not only vocahulary, translatedr original, but alsosometimesontributes
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to the adaptatiorof syntacticpatternsandmorphologicalktructuresaswell.

In the specialistiteratureof scienceandtechnologyand,to a lesserextentin otherenterprises
like leisureandentertainmenthereis extensve useof affixesandcompoundingjuxtaposear
not. It is theuseof suffixesthatresultsin thechangeof theword-classwvhichis usedextensvely.
For example,the lemmareact can be sufixed to form reactionand then further modified to
form reactionsandevenmoreinterestinglyreactantandreactantsOncethetermreactionwas
createdthenwhole new branche®f scienceandtechnologywereformedaroundit beginning
with chemicalreactionandthengoingonto nuclearreaction And, now in politics we have the
reactionof the massesndgovernmentsin thesecasestherangeof meaninghasincreasedin
the first instance(react — reactior) andthenthereis a focus put on the meaningby the use
of compoundingchemicalreactionvs. nuclearreactior). A similar point canbe madeabout
attract— attraction; gravitationalattractionvs. electricalattractionvs. nuclearattraction

Quirk etal give useightprefix categgories,which might bebroadlyinterpretecassemanticate-
gories(1985:1540-46)Most of thesecatayoriesarerelevantfor scientificandtechnicawriting,
andcompriseprefixesto indicate"negatives"andincludethecommonly-usednon-", asin non-
"dis-" asin disorder. Theothercateyoriesincluderesenatives/prvatives for examplethe prefix
"de-", asin decentalisedandtheprefix"dis-" asin disinfect Therearecategyorieswhichinclude
degree/sizelike "sub”, "super"and”hyper”,andthe category of orientationandattitudewhere
the prefixeslike "anti" (asin antimissilg areused.Finally thereis the category of time which
includesthe prefix "pre", asin prefixor prewar, and"post" asin postpositiorandpostmodern

Ayto claimsthat,despitetheir overrepresentatiom neologismdictionaries new affixedwords
aretheleastlikely to survivein thelexicon of alanguage:Af fixation is easy but maybeaffixed
formsarethe leadingdisposablesmongmodernneologismsusethemandthron themaway
[...] suchis the "nonce"feel of mary of theseforms]|...] thatone might speculateaboutthe
extent to which they aretrue lexicalisations,and shouldvalidly be consideredas part of the
procesf word formation’ (Ayto 1995:186) We will look at this claim by Ayto by examining
a casestudyon both prefixationandsuffixation. However, beforethis, we would like to share
with thereadersomeobsenationsabouthow Classicalandpseudo-Classicaleologysurvives
in recentlyemepgentsubjectssuchascomputing.This shavsthatGraeco-Romamfluenceson
this branchof scienceandtechnologyandmary others,is still alive andkicking.

4 CaseStudy |: Borrowing in (post-)modem times

Compilersof neologismgAyto 1999 and Greenl1991for example)have celebratedhe influ-

enceof computerandcommunicationsechnologie®y includinganumberof termsfrom these
subjectgn their works. For Ayto, betweenl940and1990,’a smalltrickle of computertermi-

nology [electionic brain, hardware] wasto becomea flood in the secondhalf of the century’
(1999:v-v).

A closerlook revealsthatcomputerscientisthave relexicalisedwordsof Middle Englishorigin
(c.1150-1450)wordslik e circuit, digital andlogic. The lemmacomputein compugr or com-
puting, rootedin the Latin computae (to reckonintensiely), enterecEnglishin the1630s.The
modernvariantcomputey first usedin the 1820s referredto devicesthatcomputedoy weight
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Amongstthe morefrequentlyusedtermsin computersciencecurrentlyarewordsthatentered
the languagebetweenl550to 1860 (all datesfrom the SOED 1973):algorithm (c.1699),au-
tomaton(1625),data(c.1646) ,hardware (c.1555) heuristic(1860),madine(c.1599) network
(c.1560),procedue (c.1611);program(c.1633).

Computerprogramsdominateour lives: from cashdispensergo flight control systemsthe
'chip’ in the food processotto electronicallyregulatedflushing systemscomputerprograms
areubiquitousand penasive; someare even calledambientcomputingsystemsHow hasthis
term comeinto existenceand spavnedvariantslike computerprograms,computerprogram-
ming, computerprogrammer(s? Table 2 shaws the genesisof the compoundterm computer
program Over therelatively shortperiodof a singlecentury the blendbetweerthetwo differ-
entborrawings, usedin very differentcontets, is now seamlessone cannotin moderntimes
think of a computemwithout a program,thoughBabbages machinesverejust that,anda pro-
gram cannotbe thoughtindependentlyof a computer The post-1950scomputerswith their
storedprograms andstill reekingof the 19" centuryindustrialrevolution terminologyof core,
mills andstores changedall thatandmadethetwo wordsinseparable.

The neologismscoinedby computerscientistsappearto fall by the waysideratherquickly:
nowadaysnobodyusespsytons- the basicunits of thoughtasdefinedoy McCullochandPitts
(1943);termslik e memoryorgan, logical organandarithmeticorgancoinedby von Neumann
(1958),whosel945designis still usedin the bulk of the computingsystemdoday have made
anappearancenly in his book and (co-authoredpapersMarvin Minsky’s nomesandnemes
(agentsn hisidiosyncraticTheSocietyof Mind) have largely only beenusedby Minsky himself
to date.The neologism softwale, appearso be a surviving exception.

Oncemoderncomputerscientistshad consolidatedheir position, they beganto appropriate
terminologyfrom othersubjectsfor describingthe humanpsycheandthe brain. This process
hascontinuedto dateand marked the emegenceof post-moderrcomputing.Two new terms
characterisehis appropriation Artificial Intelligence(Al) andNeural Computing Artificially
intelligent programsandartificial neuralnetworks aretwo strandsof post-moderrcomputing;
Al borrowns andreformulategerminologyfrom epistemologythe neuralnetworks community
from neurobiology;both Al andneuralnetworks attemptto reformulatetermsin psychology
Al is anabbreiation for two Old Frenchwords- artificiel andintelligence neural networkis
thecombinationof the Greekneuron (nernesor sinav) andthe Frenchnet

The existenceof suchinseparablecompoundshasedon classicalneologiesis also penasve
in subjectslike nuclearphysics.Considey for instance the lexicogenesiof atomic nucleus
atom and nucleuswere two distinguishablevords up until the early 19" century Atomand
derivativeswere usedin philosophy(c. 1650) and nucleusin biology (c. 1820). The end of
the 19" centuryshaws the interestof physicistsin the oxymoronishconceptof atom (hitherto
indivisible) with a constituenstructure Theanalogyof the solarsystemwasused:anatomwas
like a solarsystem,with nucleus(readthe Sur) andthe electrons(readplanetgy. Laterin the
firsttwo decade®f the20" centurywe seethe emepgenceof thecompounchuclearatom and,
themorefrequentlyused,atomicnucleus Lik e the computerprogram onecannotimaginethe
atomwithoutthenucleus
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COMPUTERN. 1897

PROGRAM (or PROGRAMME) 1895

Historicalnote:Fromthe Latin computeand
laterfrom the Frenchcomputeror computist,
c.1631

Historicalnote:from the Greekprogramma and
laterfrom the Frenchprogramme (pl.
programmata.1661)c.1633

1832[computersMedieval astronomicabnd
calendricakalculations

1805n. A descriptve noticeissuedbeforehand
of ary seriesof formal proceedings prospectus
syllakus, etc.

1842 [computisf Oneskilled in the computusor
calendaranaccountanfobs.);

1820n. (new obs.)A public notice

1848n. An account

1831n. A definiteplanof ary intended
proceeding

1872n. to computeby weight

1842A public notice

1897n. An [automati¢ calculatingmachine.

1946.Storedprogram(meromputer a calculatingmachinecapablenot only of storing
numberdo be computedout alsotheinstructions Computatiorcould be carriedout
throughanaloguecomputersor digital computers.

1996.A device or systenthatis capableof
carryingouta sequencef operationsn a
distinctly andexplicitly definedmannerA
computercanhave eithera

storedprogramor wired programitheformer
canbealteredmuchmoreeasilythanthelatter.

executedby acomputelin orderto producea
desiredbehaiour.

1996.A setof statementshat (aftertranslation
from programming-languag®rm into
executabldorm) canbe

1990s.World Wide Web: a distributedinformationservicethatwasdevelopedat CERN. A
distributedhypermediasystemthatis basedon co-operatingerves attachedo a network,
usuallythelnternet,andwhich allows accesso documentgtext, images sounds)ontaining

'links’ to otherdocuments.

Table2: Lexicogenesi®f ComputeProgram(me)
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ATOMIC NUCLEUS(OED)
Atomicus- Latin Nucleus- nut, kernel,innerpart

16920f or pertainingto atoms | 1704A morecondensegbortionof the headof a comet

1678Concernedvith atoms 1727A supposednterior crustof the earth

1691 Adheringto the atomic 1869 A centralor thing aroundwhich otherpartsor
philosophy thingsaregroupedcollected;

1829(Botary, Zoology). Thatwhichformsthe centrefor some
aggr@ateor mass

1809Minute 1869(Archaeology)3c. A block of flint or otherstonefrom
which earlyimplementshave beenmade.

1901Eachatommightconsist| oneor morepositive suns...andsmallneyative planets(Perrin
of... | 1901)

1903In anatom, [electrons| acentralbody muchlike Saturnandits moons(Nagaokal903)
move in oneor morerings
around

1906An atomcomprises| 'corpuscles’ the numberof the corpuscless of the sameorder
[electronsand | astheatomicweightof the substance.

1911Theatom | acentralchagedistributedthroughavery smallvolume...that
contains thevalueof the centralchage for differentchage atomsis
approximatelyproportionatto their atomicweights(Rutherford
1911:687-688)

1913|...] every [atomic| systemconsisfing] of electronsand positive nuclei

1932Nuclei aremadeup of neutronsandprotons(Heisenbey
1932)

[noref. To atom] 1949 |Electrons neutrinosandvarioustypesof mesong | play
animportantrole in thetransformatiorandthe attractve forces
thatoccurbetweemucleonsthussecuringthe stability andeven
the existenceof the compositeatomicnuclei(Gamav &
Critchfield 1949)

BecomesATOMIC NUCLEUS in 1973(OED)

4. Thepositively chagedcentralconstituentconsistingn generalbf protonsandneutronspf the
atom,comprisingnearlyall its massbut occupying only a very smallpartof its volume.

NUCLEUS (of atom) 1996

Thecentralcoreof anatomthatcontainamostof its massit is positively chagedandconsistsof
oneor morenucleongprotonsor neutrons). .. |. Thesimplestnucleusin the hydrogemucleus.
[...] Themostmassie nucleus. ..] is Uranium-238(Isaacsl996).

Table3: Lexicogenesi®f atomicnucleus
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TUNNEL DIODE
1440:Fromthe Old Frenchtonel - tubular net (FromElectrode- 1834;Greek:Electric+ odos
(way) =
1839:n.[4] A subterraneapassagearoadway | Oneof thepolesof agahanicbattery(anode
excavatedundegroundespeciallya hill or andcathode))

mountain.
Tunnelling + led + eg.
Fromtunnel1687v. transto catch(partridges) | 1919:[Compound/contractioof Di + electiodd
with atonel
A thermionicvalve of the simplestkind, with
1856:v.t. [2¢] To excavate,asatunnel;To make | justtwo electrodeganodeandcathode).
(onesway) by boringor excavating.
19505 : Diode (semiconductorA diode
constructedrom semi-conductingnaterial.
1928:’Possibility for thetransmissiorof a
particlethrougha. . .] barrierwhich would
otherwisebeinsurmountable’.

1960sTUNNEL DIODE: Junctiondiodewith suchathin depletionlayerthatelectronsypass

the potentialbarrier
c. 1970sBackward Diodes- uni-tunneldiodes
c. 1980sResonantunnellingdiode
c. 1990sUnipolarresonantunnellingdiodeBipolartunnellingdiode

Table4: Lexicogenesi®f tunneldiode

An interestingexampleof pseudo-Classicaleology thatis the influenceof 'vulgarlanguages’
on English,canbeshavn throughthelexicogenesi®f thetermtunneldiodeandthesubsequent
unipolar resonantunnellingdiode(Table4).

Scientistaandtechnologistsit appearsborron from otherlanguagesndotherspecialismand
malke interestingcompoundwords. Many of theseneologismssurvive and enterdictionaries,
sometimegsy way of neologycollections.The compoundermssometimesurvive intact, e.g.
nuclearphysicsandparallel computer and sometimesone of the constituentss omitted, for

instancethetermsprogramandnucleus Lexicogenesisnay be usedto monitorthe growth of

anew discipline.

5 CaseStudy Il: Affixation in Dictionaries and Corpora

In orderto look at the role of morphologicalprocesses the creationof neologismswe have
examinedthreemajor dictionariesof linguistics,computingand physics(seeTable 1 above),
andlookedatthreecorporadevelopedatthe Universityof Surrey (seeTableb). Thefirst corpus
comprisedexts in linguistics, particularlydealingwith paperson morphologyandsyntax,the
secondcomprisegexts on nuclearphysicsespeciallynuclearstructurephysics,andthethird is
a corpusof electronictexts focusedon a nenly-emegentform of device called TunnelDiode.
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Eachcorpuscontainsgenre-ariedtexts including texts from learnedjournals,textbooks,doc-
toral dissertationspopularmaterialandinformal texts lik e announcementsf conferencesind
coursesn eachof thesespecialismsWith regardto contenteachcorpus(asdefinedby subject
field) focusedon a particulartopic: the emepgenceof typologicalstudiesin linguistics(c.1950-
1990);thediscussioraboutthestructureof nucleiduringthe pre-waryears(1900-1945andthat
of unboundnuclei (1970-90);andthe emegenceof quantumdevices(c. 1970-1990)in elec-
tronicswhich areyetto befabricated Eachcorpusattemptso documenthegenesiof anidea
throughthe lexicogenesif the vocalulary particularly throughthe morphologicalprocesses
of suffixation andprefixation.The compositionof the corpusis shovn in Table5 below:

Corpus Size
No. of Texts Total No. of words
Linguistics 68 688,733
NuclearPhysics 171 580,470
Semi-conductoElectronics 94 434,600

Table5: Specialistcorporausedin this studyfor suffixation andprefixationin specialistexts.

6 CaseStudy lla: Suffixation

Nominalisationhallmarksspecialistianguageand this appeardo be a very productve, if at
timesfrivoloususeof suchanimportantlinguistic device availableto thewritersof texts. Nomi-
nalisationsarenouns derived’ from theverb(or adjectve).Halliday andMartin have remarled
that verbsare regrammaticisedn scientific discourseinto nouns;somethingwhich happens
on a ’'massve scale’in this discoursefor reconstructinghe natureof experienceasa whole:
'The elaboratedegisterof scientificknowledgereconstructasan edificeof thing’ (1993:15):
[thingg which canbeobsenedandexperimentedvith. For instancescientistawill take’stable
behaveoccur develop,useful’andregrammaticisehem,throughderivationalaffixes,into sta-
bility, behaviouroccurrence developmentutility .

Biber, ConradandReperhave conducted contrastve studyof texts of differentregisterswith a
view to investigatingthe’distribution andfunctionof nominalization’(1998:59-65) They have
looked at four commonderivationsof nouns:two from wordsthatarein the verbalcateyory,
namelynominalisedwordsendingin -tion/-sionand-ment andtwo from the adjectval cate-
gory, namelynominalisedvordsendingin -nessand-ity. Theauthorshave alsostudiedplurals
of nominalisedvords.Biberandcolleaguefiase examinedtheLongman-LancasteCorpusand
the London-LundCorpusof spolen British English.Both corporaweretaggedandhencethe
authorscould authoritatvely talk aboutword classedike nouns,verbsand adjectves. Their
principalfinding wasthat proportionsof nominalisationsisedin the formal-informatie regis-
ter, academiqrose werevery differenti.e. from theimaginatve register, fiction: Preponderant
in theformerandrarein thelatter.

Onecharacteristiof specialanguagess theuseof numberclassesScientistandengineersise
thetwo-termcontrastisingulardenotingunity, andplural usedto denoteclasse®f objectsand
events,andtypesof processedlitness for example thediscussiorof the hithertohypothetical
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unifying forcein particleforcewhichmanifeststself asoneof thefour forces- electromagnetic,
nuclearweakandgravitational;witnessalsothepredicatediniversalgrammarwhichformsthe
basisof thegrammarof (all?) naturallanguagegrammars.

We have looked at the distribution of nominalisationsn two of our corpora.However, since
our texts are not tagged.,it will be difficult for usto be ascertainaboutour resultsas Biber
and colleagueshave been.Neverthelesspur resultsare in broadagreemenwith Biber and
colleaguesindconfirmHalliday’s remarkaboutscientistsaalwaysattemptingo build anedifice
of thingsby extensvely nominalisingverbs.

Our studyhasfocusedon the nominalisedvordsthatwerederived from verbs.The percentage
of nominalisedvordsderivedfrom adjectveswasvery low. Thederivationalsuffixeswe report
onare-tion/sion -tions/sionsand-ment/mentsThereis a brief descriptionof nominalsderived
from adjectvesalsobasedon the comparisorof the nominalsendingin -ness(es).

In nucleamphysicsthemostnominalisedrerbsincludereact calculate interact, distribute, and
radiate Theseverbsareseldomusedandtheir nominalisedorms reaction(s) calculation(s),
interaction(s),distribution(s)andradiation(s)tendto dominatethe texts: only 5 instancef
reactwerefoundin thenucleamphysicscorpusascomparedo 97 linstance®f reaction(s) The
percentageiseof the nominalisediorm is over 90% for the five nominalisedwvordsdiscussed
above (SeeTable6):

Token Base | Nominalised Baseword | %age %age Comments
Word Form +All Base |Nominalised
suffixations| words Form
react 5 971 980 0.51%| 99.08%
calculate 76 932 1030 7.38%| 90.49% | calculates(1)
led/ing(21)
interact 21 728 808 2.60%| 90.10%
distribute 3 655 659 0.46%)| 99.39%
transit 6 399 405 1.48%| 98.52%
radiate 3 397 401 0.75%| 99.00%
approximate 68 390 600 11.33% 65.00% | approximately(138)

Table 6: The Surrey NuclearPhysicsCorpus:The distribution of the 7 mostfrequentnomi-
nalisedwordsendingin -tion/-sionandtheir pluralstogethemith theverbbasefrom which the
nominalswerederived.

Our linguistics corpuscomprisesa large numberof texts which discussthe morphologyof

languagesiswell asstudyof languageA numberof texts thatemphasiséherole of lexis in the

study of language particularly the morphological. Hencenominalisedtermslik e agreement,
inflection and (case/genderassignmenhave a high frequeng. Most of the linguistics deals
with the ’construction’ of grammar(sandotherartefaicts:hencetherearetermsrelatedto the

violation of rules(of grammar) assignmenof categyoriesandfeaturesandthereis description
of relation(s) Table7 shavs someof the mostfrequentlyoccurringnominalisedverbsin our

corpus;somecontrilbuting to over 90% usageof the nominalisedorm of the basetokenverh
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Token Base | Nominalised Baseword | %age %age Comments
Word Form + All Suf- | Base |Nominalised
fixations | words Form

agree 98 +ment2280 2508 3.91%| 90.91% agreeq57),

agreed/ing73)
relate 33 +ion 727 836 3.95%| 86.96% relateg(41)
assign 84 ment 540 947 8.87%| 57.02% assigned/ing285)
inflect 3 tion 351 398 0.75%| 88.19%
construct 37 306 391 9.46%| 78.26% | constructed/ing34)
violate 33 216 292 11.30% 73.97%

Table 7: The Surregy Linguistic Corpus:The distribution of the 6 mostfrequentnominalised
wordsendingin -ment,-ion, -tion andtheir pluralstogetherwith the verb basefrom which the
nominalswerederied.

Suffixationis aproductve device usedby scientistandthederivedformsof verbshave asignif-
icanticonic valuehere. Thenominalisedermsbecomeheseedof awholearrayof compounds
usednotonly to indicatethe developmentswithin a sub-disciplinebut alsoto createthe edifice
of conceptandartefactsof new (sub)discipline.Fromreactwe have hadreaction(s)reactor(s)
andreactant(slandonto chemical/nucleareactionsandsubsequentlyo chemical/nucleaen-
gineering

7 CaseStudy llb: Prefixes

Now we take a look at prefixes,which Ayto suggestsarethe leastresilientform of word for-
mation.Whenwe look at the useof prefix wordsin our corpora,they form a substantiapart
of the lexical inventory Someof theseprefixes are usedto form wordsin generallanguage
(wordslike incomplete non-trivial and so on) but the othersare usedwith nouns,adjectves
andverbswith a specialistsensefor example,non-cental asin non-cental forcesin physics,
coagumentandits plural coagumentsandabbreiation coary., aswell ascophonolgy, trans-
formation (andits variantstransformational fransformationsandtransformedl in linguistics,
multi-accessn computing,anti-bondinganddemultipleing in the tunneldiodeliterature,and
antiproton,inelastic,pseudwectorasfoundin nuclearphysics.

Prefixed wordsareusedto negate,reverse,indicatedegreeof sizeor orientationandattitude,
show location, time and order or numberrelatedto an establishedtconceptwithin the disci-
pline. For instance antibonding depopulationjnterband,non-local, overlayer pseudopoten-
tial, renormalise submicon, superlatticeand undoped would not exist without conceptse-
latedto bonds,populations(of electrons)bands(in solids),potentials(which werenot local),
layers (of atomg, potentials (the conceptof) normalisation,microscopicdimensionsl|attices
anddoping(of electronicmaterialto changetheir characteristics)Similarly in nuclearphysics
we have antikaons antiprotonsto indicatethe pre-eistenceof protonsandneutronshypede-
formationto indicatedegreeof deformationLinguiststalk aboutdetransitivisation gxtrametri-
cality, nonmonotonocitypostnominal subcatgorisationandunaccusativesnly becausehey
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alreadyhave transitves, metrics,monotonocity nominals,categoriesand accusatiesrespec-
tively.

In somecasesthe prefixes are usedto form retronyms 'a modification of an existing term
to distinguishit from a NEOLOGISM'. For example,terrestrial television is a retrorym of
televisionto distinguishit from satellitetelevision Soin physicswe first hadrelativisticspeed
and only then non-relativistic speed.Physicistshave had nuclei which were stablesystems,
henceall nucleiwereboundby implication. Only recently have physicistsbeenableto create
unboundnuclei,andsowe now have atermboundnucleiaswell. Thedevelopmenbof quantum
mechanicsed to theretro-definitionof classicalmechanics.

An initial analysisshowns the use of terms which are essentiallyof the form prefix+term
[+suffix]- foundin threemajor specialisdictionariesthatof PhysicgIssacsl996), Computing
(Ilingworth1996)andLinguistics& Phonetic{Crystal1997)(describedn Tablel above). The
mostprominentprefixesin thesedictionariesarethe so-calledneo-classicalprefixes(Quirk et
al 1985).

Prefix Prefixes Physicg Computing Linguistics
Catagory (1996) | (1996) (1997)
1 | Negative Not (non+ noun/adj/adv) 10 13 45
2 | Degreeor size | Extreme(hyper+ adj/noun) 9 7 1
More than(super+ 18 11 7
adj/noun/\erb)
3 | Orientatiorn/. | Against(pro/anti+ 8 2 1
attitude denominal-adj/noun)
4 | Locatve Under(sub+ adj/verb/noun) 6 20 11
5 | Time/order Back/again(pre/re + v/den. 5 8 9
Noun-adj)
6 | Miscellaneous| auto,extra, neo,, self semi,tele, 19 57 23
vice
7 | Neoclassical | Numberprefixes(bi, di, many 48 122 35
items poly, uni, mono,multi)
Others 65 94 68
Total Prefixed Terms 188 334 200
Total Terms c.4000| ¢.6000| c¢.6000

Table 8: Approximatedistribution of prefixed termsin various specialistdictionaries.The
‘others’ catgyory includesitemsrelatedto the seven categorieswith lesserusedprefixes.

Theseneo-classicaitemsaccountor up to athird of all prefixedtermsin the Computingdic-
tionary, a quarterin the Physicsdictionaryandaboutone-fifthin the Linguisticsone.Quirk et
al alsohave a 'miscellaneous'cateyory for prefixeslik e auto, extra, proto, self semiandvice
amongsbtherswhich comprisethe secondargestcateyory for prefixedterms.Closelyfollow-
ing areprefixesthatareusedto indicatedegreeor size,or prefixesto indicate(polar) opposition
throughthe useof the prefixesnon-or un-. Prefixed termson their own compriseabout5% of
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the total termsin the Physicsand Computingdictionaries but fewer (c.3%)in the Linguistics
dictionary This, perhapscanbeattributedto the dexterity with which linguistscanmanipulate
languageit is easierfor them,perhapswhencomparedo the Physicistsand Computingfolk,
to createa neologismby othermeansthan prefixing. Table 8 shavs aninitially hand-counted
analysisof thethreedictionaries.

An analysisof our threecorpora(seeTable5 above), shavs thatthereis a significantusageof
prefixed terms.We distinguishbetweengeneralanguageprefixed words(e.g.unexpectedun-
resolvedjndefinite extravagantetc) andprefixedterms.In our corporawe alsofoundthatnot
only doesonefind a prefixed term, but its suffixed variantsaswell. For instance not only the
prefixedtermsub-catgory foundin our corpus but we alsofind subcatgories,subcatgoriza-
tion (andsubcatgorisation), subcatgorizingandsubcatgorized (This exampleis not to start
adirectionalitydebateasto whethersubcatgory camefirst or categorise) We have denotedhe
prefixedtermasthelemmaandtreatedothersasthevariants:

Corpus Prefixed Frequency
(+ variants)
Linguistics 176 1363
Semi-conductoElectronics 145 3323
NuclearPhysics 130 4069

Table9: Distribution of prefixedtermsin our threecorpora.

The distribution of the prefixes, accordingto the seven categyoriesin Table 8, appeardo be
differentin the dictionarieswhencomparedo the specialisttexts. For example,the authorsof
textsin our corporado not usemary of the so-calledneo-Classicahumberprefixes.However,
mostof the prefixed terms,or at least,thoseusedwith somenoticeablefrequeng (>5), exist
in the dictionariesor have the root of the term itself in the dictionaries.Invariably, prefixed
termsare usedin their variantforms as well. The more frequently occuring prefixesin our
nuclearphysicscorpusareusedto indicatedegreeor size,for examplesuperheavyasin super
heary elements highly unstablelarge nuclei, and prefixesfor negationasin anti-protonand
antiquark Prefixeslike pseudoareregardedby Quirk et al aspejoratve. However, in physics
sucha prefix is usedto indicatethat a certainconceptis a hybrid of two alreadyestablished
conceptsFor instance,a pseudo-scalalquantity is essentiallya scalar that has magnitude,
but partially exhibits propertiesof a vector which hasboth magnitudeanddirection. Another
interestingshift in prefixesin physicsis from hyperto super sowe have supedeformationbut
lessfrequentlyhypedeformation$ (seeTable10 for details).

The emepgenceof tunneldiodesis characterisedby prefixesrelatedto degreeor size (supe)

andthelocative subasin subbandsubstatumandsubstata. And we have pre-prefixedterms
like intersubband The key negative prefix is un- asin undopedmaterials.Termsin this subject
arebeingborrovedfrom both physicsandelectronicsNote thatmary of the prefixedtermsdo

notexist in thedictionariesof physicsandelectronics(seeTable11).

Our linguistics corpusshaws the stronginfluenceof computationalinguistics. The prefixes
'pre-’ and’pro-’ areamongstthe mostfrequentlyencounteregrefixesin our linguistic cor

724



LEXICOLOGICAL PHENOMENA OF LEXICOGRAPHICAL RELEVANCE

Prefixed Term | Dictionary| Freq. | +suffixesto indicatenumbertenseandword
classcorversion
+s | +ed | +ing(s)| +tion(s) ity/ly/ally/
/al

anti proton V(D) 23 14

anti quark V(L) 7 3

counterterm 11 10

hypedeform 9 6 | superdeformation
(17)

hypernucleus v 5 5 4 ally

inelastic v 101 17 (17 ities)

nonlocal V/ 21

pseudoscalar v 32 4

renormalize v 6 1 19 38 +able2;ity 1

rescattering V 16 1

subshell v 8 1 ivity 5

supeconductar ./ 3 7

superheavy v 32 1

prefragment v/ 5| 14| 42

TOTAL 164 | 162| 28 42 44

Table10: Key prefixedtermsin the Surrey NuclearPhysicsCorpus.Thedictionaryof specialist
termsusedhereis Dictionary of Physics(1996).’L’ is usedto indicatethata lemmarelatesto
thetermbut notthe prefixedform - e.g.thetermantiprotondoesnot exist in the dictionarybut
protondoes.

pus.Catgyory, andderivativescategories categorisation alsoexist in prefixedforms.Crystals
dictionarycontainamary of theseprefixedterms.(seeTable12).

Ourthreecorporashawv thataffixedwordsform a significantpercentag®ef eachof the corpora,
generallyin excessof 1% whenwe include prefix forms of both generalandspeciallanguage
words. This is a significantproportion.Furthermorejt appearghat, in subjectswhich have
beenwell establishedik e nuclearphysics,onedoesnot find asmary prefixedwords,whereas
for the emeging subjectswheredebateis quite heated thereare more prefixed words, like
in linguistics,andthe morerecentlyemeging subjectshave even more prefixed wordslike in
tunneldiodes Onecanarguethat,evenif they arebriefly lived,prefixesperform averyvaluable
service,andthe sufiixeshelp scientiststo createan edifice of conceptdo explain naturaland
humanphenomena.
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PrefixedTerm Dictionary Freq| +suffixesto indicatenumbeytenseandword
classcorversion

+s | +ed | +ing(s)| +tion(s) | ity/ly | Othervariants
/al
anticross X 1 13(2)
decouple V 1 6 5
deform \/(L) 1 1 10
depopulation \/(?L) 6 7
discharge V 5 2 3 11
extrapolate \/(L) 2 2 6(55) | (2
incoheent \/(L) 37
interband V(D) 50 intersubband
(50)
non parabolic \/(?L) 5 @an
overlayer 31| 21 1
pseudopotential 4 2
renormalize Phy 1 2 14 unnormalized
)
subband 117| 108
substata V 176| 38
supeconduct(or V 10| 12 a7 5
superlattice /(L/Phys) 382 204
undoped 86

Table11: Key prefixed termsin the Surrey ElectronicsCorpus.The dictionariesof specialist
termsusedherearethe Dictionary of Physicg(1996)andDictionary of Electronics(1998).

8 Afterword

Neologismsareanimportantstockin tradeof scientistsandtechnologist&ndcontributeto lan-
guagegrowth andlanguagechange Amongstthe importantclassof neologismsarethe extant
words,wordsin the naturallanguageof scientisteandengineerandwordsin prestige/classical
languageswhicharerelexicalised After relexicalisation thetermsareaffixedto form morene-
ologismsandnonceformations.Juxtapositionaheologyandintegral borravingsnotonly bring
new wordsinto alanguagébut occasionallybringin new syntacticandmorphologicaktructures
aswell. Our studyof specialistdictionariesand specialistcorporashows that both suffixation
andprefixationareusedin specialistexts. Both areusedin creatingthe edificeof a scienceby
the scientistsusing plurals and changingwords classesfor example,by nominalization.The
prefixesareusedlessfrequently largely to shov contrast.Perhapsnoreimportantly prefixed
termsareusedfor indicatingconceptsanddevicesthatarenotquitein themainstreanof scien-
tific andtechnologicathought. The useof negatives,intensifiersfor degree/sizeandlocatives
shavsthis procesatwork. Prefixesmaybeshort-livedbut actasimportantplaceholderswhilst
scientistgesole contradictionsaanddiscover new conceptandarteficts.
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PrefixedTerm | Dictionary| Freq. | +suffixesto indicatenumbertenseand catayory
conversion
+s +ed | +ing(s) +tion(s)/al Abbreviations
ity/ly
coagument \/(L) 31 6 11
coinde V 1 1 45 4 14
cophonolgy \/(L) 1 1
coarticulation V 1
detransitive X 0 5 2 3+4
denominal V 5
deverbal V 21
extrametrical \/(L) 5 28
infix v 6 4 6 2 37
non- \/(L) 5 1 1
configuational
nonpototypical \/(L) 24
postpose V 2 6 8 9((7)(1)
prefix v 98 38 24 2 11 | (preprefix1+2)
prepoposition V 93 71 (227)
pronominal V 209 45 1 9+7
prototypical 24 3
subcatgorize V 2+4 5 6+4 25(3) 9
subgender \/(L) 25 49
subsgment \/(L) 33| 26 (49) 72
supeclass V(L) 10 5
transformation V 19 36 (65)(1)
unaccusative V 8 4 7
ungrammatical \/(L) 46 22

Table 12: Key prefixed termsin the Surrey Linguistics Corpus.The dictionary of specialist
termsusedhereis Dictionary of Linguisticsand Phonetic§1997).
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The wordsof the bard, William Shalespeard76" sonnet),are perhapshe bestsummaryfor
describingneologicalactivities andchallenges(First cited by Otto Jespersen)

Soall my bestis dressingold wordsnew
Spendingagainwhatis alreadyspent:

For asthe sunis daily new andold
Sois my love still telling whatis told

Notes

1This maybea correctionto the earlierusageof hyper, asin hypernucleiwhenthereferencevasnot
madeto sizebut the attachmenof a hypepn, anelementaryparticle,to anotherwisestablenucleus.
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