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Introduction

This note waspresentedby the authorat the 2002 meetingof the InternationalSocietyfor the Comparative

Studyof Civilizations (ISCSC). It hasbeenslightly editedfor clarity.

It is assumablethat quite anumberof you haveglancedthroughthe articlesI havewritten, somein collaboration

with DaveWilkinson, for theISCSC.Visiting in Europe,RogerWescottfrom Drew (nowdeceased)receivedpermission

to bring the societyto Americafrom its original Europeanstartup(by historianToynbeeandsociologistSorokin).I came

to thefirst organizingmeetingfor thatrebirth, asthe onlyphysicalscientistpresentandthe only onewhohascontinuedto

come.In work sponsoredby Governmentcontractsthat I was doing in my smallR andD companyfrom the 1950son, I

hadreachedageneralplatformof study(publishedin 1972 in Towarda GeneralScienceof Viable Systems).Getting a

oneparagraphcontractto studysocialsystemsby physicalprinciples,afirst productwas publishedas a final introductory

report in May 1973 entitled “Toward a GeneralScienceofMan Systems,A Ventureinto SocialPhysics:Beginnings.”

(437 pp). Where might I acquire a broad baseof information andknowledge for social scienceunderwhich I could

developan interdisciplinaryphysicalscience?After going to AAAS meetings,I stumbledon what becametheISCSC. It

struckme that the rangeof disciplinesassembledthere,particularly wrappedaroundToynbeeat its two inauguration

meetings,mighthaveuse.Written exchangewith him on scienceandcivilizationwas an interestingdialogue.

This is acondensedoutline: of whatgoes into the contentof normalphysicscomparedwith what I believeto be

theprogressionof ideasby which humanshavereachednearlyto thepoint that a socialphysicsmight havesomeuse;of

what I havewritten for the societyandcivilization studyin my publications;of the progressionof majorpublicationsand

ideasin my writings; of someof thepredictionsI havemadebyuseofmy socialphysics;andof somequestionsthatyou

andI think requirefurtherclarificationor discussion.

1. Contentof normalphysicscomparedwith thatfor socialphysics— an outline

* At any level of organizationfor mechanicalunits, a feasiblebeginningattack is achievedby Newton’ssecondlaw of

motion relatingforce, mass,andacceleration,F = m a. Sincethe units containmass— if the numericalvalueof all their

interactionsaresignificant in measure(ascomparedto somesmall remnantmeasurewhich is assignableto whatmaybe

callednoise)— Newtonianmechanicsis appropriate(evenfor humansocialaction)but only if otherlevelsexistwhichare

capableof balancingin or out flow of threemass-relatedmeasurescalledmassitself, momentumandenergy.There is

Einstein’slaw, as onecasefor this property,E m C2, (energy,mass,speedof light), but we are alsothinking of food



energy,whethercoming from insideor outside.Thereis alsoaflow of momentumwhich canbe transportedfrom below

or from above.In all thesecases,Newton’slaw is ausefulcomponentofmotion andchange.

* It is knownthat systemsconnectlevel to level from bottomto top or vice versa,e.g.,ascosmos,island galaxies(or

clusters),intergalacticsystems(commonlyorderedas hydrogenor dustclouds,starsby bondedpairs, thenin decreasing

probabilityas astellarsystemof starsorplanetsorplanetisimalsboundby thegravitationalforcethatNewtondiscovered.

Besidesthehot bodiedstarswhosecoresarein the tensofmillions of degrees,andwhosesurfacesradiateenergyperhaps

ata few thousandsof degrees,thereare bodieswhosesurfacetemperaturesarecolder.It is in somesuchrangethatstellar

systemsinvolving planetsareto be found. On suchcold bodies,onemayfind up to three(or four) statesof matter:gas,

liquid, or solid (thereis a somewhathighertemperaturestatewhich is viewedas plasma).SinceI cannotwrite atechnical

physicstext in a page,I can only offer level identifiers.I usethe planetsin our solarsystemas amodel.Planetslike ours

possessall threestatesof ‘cold’ matteras subsystems.Abovea surface,which is condensedliquid andsolid, thereis gas

andvapor(which is evaporatedliquid). Becauseof our cosmologicalphysicalmodeling,we knowthatplanetsmaylast a

longtime, commonlymeasuredin thebillions of years(Gy). Therefore,weknowthatthe surfacematerial ingredientsturn

over. Effectively as much goes up as comes down. Newton’s laws of mechanicsremain a significant componentof

planetarysurfaceandnearsurfacemotionsandchanges.Thus,for example,the surfaceis markedby a chemistrysimilar

amongall its cold regions.In recenttimesphysicshasdevelopedthe techniqueof veryfastcrossingof materialbeamsto

determinethetemporal ‘mechanics’of the chemicalprocessestaking place.This is like slow motion pictures.Fromquite

ancienttimes,atheory of animismwas conjectured,namelythereseemedto be somesort of actionat adistance,possibly

producedby internalspirits.Thatultimately turnedinto the pre-chemistryof alchemy,in which four majorspiritsexisted

— fire, earth,water,andwind. By about2500 yearsago, adoctrinecloserto sciencein a modernsensebegan.That canbe

referredto as an atomismor atomisticdoctrine(Toulmin andGoodfield,ArchitectureofMatter). By the
19th Centuryan

orderedarrayof atomsbeganto form andbe built on Newton’send-of-17th Century—notionof force as that agentwhich

could changethe stateof motion. In addition to the gravitationalforce, the electric force alsowas foundandaccepted.

Chemistrytherebyemerged,built uponthe electricalforcein atoms.Theatomswerearrayedin orderedatomicnumberby

rules involving their relativemasswherehydrogen(symbol H), the first elementaryatom,wasnumberedwith arelative

massnear1, thenext,oforderednumber2, Helium (He) hasa relativemassnumbernear4 (approximatelythe squareof

its ordering number). This is becausethe atom is madeup of small electrified particles called electrons,whish are

assignedthe basicelectric chargeof 1 unit, whichorbit arounda very compactnear-sphericalbody, a so-callednucleus,



madeup largelyof heavier,almostequalmassprotonseachwith the sameunit measurenumberof electricalchargesas

the electronbut oppositesign (notethe electro-physicalrule for electrifiedparticlesin a simpledescription— like signs

repel andunlike signsattract; their law of interactionis calledan inversesquarelaw; the forcebetweenparticles fall off

with the squareof the distancebetweeneachpair) and electricallyneutralneutrons.While the numberof protons in the

nucleusrepresentsthe atomic number, the relative atomic mass doesnot grow preciselyas the squareof the proton

number.Forexample,if the atomicnumber(A) is 1, its relativeatomicmass(Z) is 1.008;if A=2, Z = 4.0026;if A = 8, Z=

16; if A = 16,Z 32.06;if A = 64,Z 157.5; if A = 92,Z=238.0.Thereareatomicunitsbeyond,but theyno longerhave

anytemporalstability. They are radioactiveandarevery quickly evanescent.Thattime is measuredas a half life — each

unit of existenceis reducedin half each such time. Why such detailing for atomic atomisms?For a number of

fundamentalreasons.The numberssoundgood herebut not too precise.Why? Becausethereis onemorefundamental

force besidesthe gravitationalandthe electrical. Thereis alsothe strongnuclearforce whereinproton-neutroncouplings

in the nucleusare bound(we skip a compositeelectroweakforce). Thesethreeareall we know that hold the nuclear

structuretogether.Also with that third force we candeterminewhat isotopesarepossibleand whatisotopes(examplea

nucleusof I protonand 1 neutron,or 1 protonand2 neutrons)are stablewith long life, andthosethatdie quickly, and

why there is no island of stability beyondA = 92. And for a
4th importantreason,the existenceof somelong lived

radioactiveatomsis requiredboth for the life anddeathof our planetandlife itself on ourplanet(that the processis also

responsiblefor theprecisionprocessof contributingboth atomicreactorsandatomandnuclearbombs,by either fissionor

fusion is perhapspart ofboth thepride andshameofphysics.Not simplydigressional,this is not abadpoint at which to

examineEiseley’sbook on TheFirmamentof Time andto havecorrespondedwith Toynbeeon history andscienceto

believein someconnectionamongus threeaboutscienceandphilosophythemesof interestto theISCSC).To providethe

civilizationistreaderwith someideaof whatthesethreeforcestendto producein structureandfunction, the gravitational

force, theweakestone,producesthe largescalestructuresandmuchof their function;the very loweststructuresarequite

considerablyfurnishedby the strongnuclearforce; andthe detailing of the middle structuresand functions are very

largely governedby the electric force. For asurprisingconcatenation,the electrical force without matter,whatwe call

photonsjust of light-like energy,interactswith the mass-likecontentof atomswhich areelectrically governed(with the

strongnuclearforce alsoinvolved), that createsthe chemistrywith which we haveto be concernedin organizationfrom

interactingatoms(plus moleculararraysof boundatoms,andions which aremoleculesandatomswhich arestrippedof

someof their electricunits). So for ourpresentpurposes,I canturn backto the surfacechemistryon earth.(If you the



readerarecurious, thereis alaboratoryandindustrialchemistrythat tendsto usetypologicalempiricalreasoningmuch

like the typology that I objectedto amongmostsystems’civilizationists.I expressedthis view from almostthe very first

meetingI attended.It is why I havestuckaround in the society— to seeif I couldcreateachemicalphysicsbasefor living

and societalmatter, including civilizational matter. Children can answerthe question:What kind of matter do living

systemsuse?They can answer,quite appropriately:“Animal, vegetable,and mineral”. It is the transformationof the

child’sversionto aprofessionalversionthatis of concernhere).

* The earth’ssurface chemistryalso producesinteracting regions in the atmosphereand the solid crust and the

hydrosphere.You maywonderwhy. The problemis that sucha fuller layerperhaps100 mi. thick in a total diameterof

8,000miles is aratherthin skin. Within that range,life occupiesperhaps10-15mi. andmodernsocietyandcivilization

haveexpandedtheir usefrom about 1950. So now quickly characterized,the surfacelayeris filled with the crystalline

andamorphousnaturein chunksand arrays laid down by manyother surfacesystemsbut also material releasedfrom

belowthe surfacebyvolcanoesandearth-quakes.It hastheliquids andsaltsfoundin theoceansandsubterraneanwaters.

It hasthe gasesandvaporsof manylayeredandinteractivecomponentsup to wheretheupperatmosphereandits electric

layers turn to nothing, or electricallyanotherplasma-likesystem.Life forms and interactsas anotherparticulateand

stratified layeredcombination.My colleaguesandI datethatprocessas beginningnot too long afterour sun andplanet

startedabout4.5 Gya(billions of yearsago).Wehaveclaim-stakedlife’s origin at about3.8 Gya, which hasnow begun

to be an acceptednumber,andwe have— ratherrecently— furnisheda theory for suchorigins. To us,it hasrequiredthe

interactionof gas, liquid, and solid, not the earlier 1950 model of Miller-Urey which adds to Darwin’s small warm

oceans, and some primitive chemical ingredients, lightning energy, but inadequateproduction of amino acid

concentrationsto assembleas protein.Our model includesWoese’s(1987)3 kingdomsfor bacterial-likeorganisms.And

belowthatwe cometo the atoms-ions-moleculescreationbyphysicsandchemicalphysics— (seeEcologicalPsychology,

2001). Below that are the leptonsand quarks,andbelow that -- perhapsbeyondgeneralrelativity — string theory. (See

HarrySoodak’spaperin Yates’ On Self-Organization,1989 for aninterestingstart.)

* To passfrom onelevel of suchmechanicalunits to a higher level of organization,whichaccountsseparatelyfor how

thehigherlevel is maintainableas a mechanicalsystem,the lower level hasto transportenergy,e.g.,by doing work, to or

for the higher level. The feasibleattackfor systemswith manyunits sufficiently interacting in theirmagnitudecan be so

viewed.

2. Writingsandpresentationsto theISCSC



* A paper,acceptedfor the Bloomingtonmeetingfor Mainspringsprior to ComparativeCivilizationsReview(CCR),was

publishedin GeneralSystemsfor 1974 as ‘On aThermodynamicTheory of History.’ In 1981,I presentedthehonorary

guest banquetlecture for the Bloomington meeting on the topic, “Physical principles for the organizationof

civilizations.” In a 1988 issueof CCR, I reviewedthreebookson an overviewtheory of civilizations. In 1991, Wilkinson

andI gaveaphysicaltutorial on Hord’s reviewof our article in Modelski’s bookon longcycles.In the Spring1993 issue

of CCR, we reacheda simple working definition for “culture-civilizations”, the precursor to civilizations. Quigley is

reviewed(Quigley to Iberall), per Melko, in the 1995 issue of CCR. In the Spring 1995 of CCR, Wilkinson and I I

demonstratedempiricallyatimescaleof500 yearsfor culture-civilizations.Thiswas followed by Holton’scritiqueof our

reductionistphysicaltheory,noting its lack ofattentionto languageandothersubjectsfor asocialphysics.In the Winter

1997issueof CCR,ourpaper “On UnderstandingLanguage,”is publishedto dealwith Holton’searliercritique.

3. Interestingpointsandprogressionof ideas

* Herearea few interestingpointsthatI havelearnedfrom my modelingof living systems’.The concernhereis largely

with mammals,particularlyhuman,but we seekout as muchprecisegeneralityas we can.Our first questionregardsthe

strengthof the mammal.The mammalcando things up to the strengthof bone, a veryunusualcrystallinematerial.The

youthcriesout that he canbreakanywall. But if heor shehasno othertools, it can only bedonewith handsandfeet or

teethandjaws. In the hominid line of mammals,particularlyhominidprimates,we cometo usersof tools, particularly

amongthe genusHomo (seeFoundationsfor SocialandBiologicalEvolution). The book,History ofHumankind,probes

at the currentlyacceptedview that sometime nearthe beginningof either or both Homo habilis andHomo erectus,at a

time like 2 million yearsago,plus or minus½million years.the line of othertool materialswasdeveloped.A tool is not

selfnor outerworld. It is anobjector system,manipulatedbetweenselfandouterworld to affect change.Puttingalloys

in brackets,that line passedfrom bone to stone [obsidianandbakedclay], to copper[bronze], to iron [steel].Beyond

thosepuremattersystems,systemcivilizationistsare awarethat powersystemsaredevelopedas tools, e.g.,waterpower,

steampower,andthelike.

4. Continuedprogressioninto the internalsystem

* Continuingwith the mammaliansurfaceand internaltissue,the doggerelcomesto mind of how the ankle bone is

connectedto theleg bone. It’s all boneandinternaltissue.And, in fact, in humanmammals,thosebonesin civilizations’

practicecanbe replacedby metal. But, the centralpressurehasto tend to remainneara 100 mm of Hg meanvalue.

Centralheartpressureis achievedby awringingmotion. Wringing harder,for exampleup to 300mm of Hg, represents



highbloodpressureandyouaresoonadeadmammal.The pressuresystemin mammalshastwo stages.Amphibiansand

fish haveonly oneof about25-30mm Hg. Thereis yet a lower level associatedwith plant turgor (Encyc.Britt. 1975 ed.

Vol. 17: 671-676;Article “StereotypedResponse”,Section“Plantmovements”with aplant turgorsubsectionfollowing.)

5. Predictions

* Not long ago, a letter was receivedfrom William McNeill which indicatedhis enjoymentwith my writings in CCR.

Examiningmy April 1975 Report“To DevelopanApplied ScienceofMan-Systems,PredictionsUSA — 1970-2040,” the

reader will readily notethe importanceof McNeill’s majestic universal history TheRiseofthe West Besidesmaking

greatuseofhis work in myApril 1975 report, it alsoservedverysignificantly — beyondits historicalmerit — in helpingto

lead me towardsmy socialphysicsstudy and its threedecadesof development.McNeill also commentedto me that

probablyhis book neededrewriting, but that he was too old to do it. “But perhapsyou arenot too old to do it”. The

complimentis the greatestcomplimentI haveeverreceived,but I simplydo not havethe remaininglife timeto do it and

theothertasksthatI haveto getdone. ISCSCmembersaresupposedto beable to assaysuchtasks.Adding nowanother-

biological — subject,I agreewith Woese’s (1983)modelof threedomainsof life (Archaea,Bacteria,andEucaryota).He

has identified the primary lines of descentand the universalancestor,in Evolutionfrom Molecules to Man: Darwin‘s

CenturyConference,Cambridge,p. 209-233.As onemore— heresocial— subject,in the 1960’s,membersof Congress

wereconcernedwith the fact thattheAmericaneconomywas extractive.This was particularlytrue in the caseof Hubert

Humphrey.At Humphrey’srequest,whenI wasworking for JamesRandII, whowas oneof Wild Bill Donovan’screw,I

estimatedwhat theGDP wouldbe in theyear2000.By accountingfor the absolutelynecessarycompartmentalfunctions

in Government(e.g. defense,transportation,etc.,about 10 in all), my 40 yearpredictionwas within 4%. En routeto the

year2000,the claimwas repeatedoften enoughto realizeit really wasaprediction. (Randwasaide-de-campto four star

Army-Air ForceGeneralPutt. When Puttaskedhis aidefor a suitablenamefor their soon-to-benew think tank,Rand

immediatelysnappedoutRAND — R andD. This is my apocryphalversionof howtheRandCorp got its name).

* This terminal note is a Cassandra-likeprediction I madeat a long pastOlympics: that in the strugglebetweenthe

Israelisandthe Palestinians,theremight be a world war within lessthanthreegenerations(70 years).The midpointof

that period is ‘now’ about2000 or so. That predictionstill teeterson the headof apin. I can makesuch a prediction

becausemyfamily background,from motheron,hashadearlycontactwith Palestinefrom about1929 sothatfrom sucha

very earlyon period,I havea considerablecontinuousknowledgebaseofPalestine.

(aiberalKi~uci.edu)(July 2002)


