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CHAOQOS THEORY AND TIIE EVOI UTION OF CONSCIOUSNESS
AND MIND: A THERMODYNAMIC-HOLOGRAPHIC
RESOLUTION TO THE BMINI-BOIW PROBLEM

LAERY R VANDERVERL S
Apyerican Nonlinear Svalems, 717 W Waverly Place., Spokane, Wa 902033271, LA A

Abstract  This address describes Nevrological Positivisnl's (NF) energetic
evolulion of conscicnsness, mind, and the brain-mind relagoaship withan a
model that negraces ideas wnd tessarch fromn chacs theory, Prilivan's lolonomic
Lrain theuy, evolationary theory, and e laws of chermodymanics {the conerpgy
Laws). The energefic evoloton and sncapsulation of spacesUme Conscionmsmess,
froom chaetc-holographic environments is descniles ] Conerinronlass 13 descr bed as
a vararal evolutivnare space—tune woanplate of condmiously ganerated self-
reforennial energy varrerns Calgorithms). The energetic evolution of wind i
descrobed as o natural self-rclercntial exeerinrisariaon of the algorichmic
vrganizatienl of consciowsess in the form of culrally shured miental models. L
[ prf:pmrﬂ thut the brain—mind energy relutionship bras histnically widergone
and contiooes o wadergo change and that rhis changs s 4 nalural
thertmlyndmic arromn et comsticaees the evolution of culoure, Thal i, the
evclnnon ofeuliure procecelsin the divecoon of progresaiceely ooce (‘Dl‘l]ph‘tt‘ andd
edicicnr exteriorizations of che alzorthaic arganizabinm of the brain—lus, for
exainple, e recent evoluion of traindike compraing systems and victwal tealine
spsicins. Acetwelimgly, an goewen, bur closing, ecnuralenecpeseate deali (el
similarive] benseen bruin and wind s described. [T s concloded char NP
vonceplion of mind belps e ooderstaod e evaola oy wolaldowent of cultmre,
and prowades asense of direction as o its fulare,

CHACK THEORY I THE CONTEXT OF FHLS ADDRTSS

Alost everyane these davs has at Jeast heard ahout chaos theory, although not
many lay peope really vndersiand whae 1t is all gbaw In this paper it will oot be
prerssible o provicle s comprebensive introduction G ehaos theory. Dwill assumne ehal
the reader has enough knowledge, or perhaps enough of an intoitive feel, w know
thar chans theory has somcthing Lo do with the desper onderlving order that scems
o reside viclually everswhere i nature, That, along with a Tew intreductory ideas
thiat will be provided, should be enoagh for the alert Jay peeson o fellow te general
theses and arguwenes of this address, For chose who would like to pursuc a
carnprebensive introduection 1w the idea snd meteds of (s heory, see Gleick
(1ER7), and Abralusn, Alvabaon aod Shase ( PHHY.

*#1 gratetully acknewledge the mang helphAldl rominens anG encourgemens ower e pas several
vears of Allan Uneaha, Brolessso s of Perohology, University of Macth €arolina-Asheville, and of Taol [k
MarLean. Senior Keseare b Scienrisr, Madonal Bnstinnts of Monial Health. Lhis arocle was preseated i
an invited paper ar the 1 Taadonal Canmvencon of the Aerdcan Pavchological Assccinon, Diasion
24, Thenectical and Philesomhical Prrchedogy.
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It s upon the more generaf fodierns of the deep undedying dynamic order of
compledity 0 names that stentioon will be focased. O course, the mathematics of
chaos theory G hanrd-nglove witl these paaierns, Do as v wall Be seen later withen
tha framewaork of Nearalogical Pastlivisny {MPY the paderns have thedr coigins in
the algoricheic arganization of the Bieain, and therefore preceds I time the
macherzrieal sclence that dueseribos them, Whanher we are siudving turbulend Bomws
i]l I'i‘rlf'rﬁ. 11‘r'[] .1l:‘|‘|i1_' '."_’I'If'.['g:r' ILiE_"I'i:'I_['I;_'jIIIﬂ;'E i[]. t'(_'ﬂb}'ﬁlt‘.'l'll&_l o 1,1]‘:‘ 'Fﬂ!ll' ﬂlﬂﬁtﬂ'ﬂl
characteristios af the human “siream of consciomwsness™ delineated introspective]y
by Williaro Jaenes {1390, for exumple. e fendaments! wrderhing orrenizational
fLtiley e eore Fe ,l__{r-:.lr'.ru.l' i wicene.

Fow woat proepewses, o ool suuonary ol the chave—iswelical Tealures of
pane i Halaply e dhvranical systenus suchs as twe Torepoug wouwdd be as Tollows:

Lo The alspoarical wilolcéoient of e paterne Dionansit in coduples systens bes
heind the graspo ol cvervday cxpedence, Phenommens such as tiose mendoned above
thal mav afepedr “chaotic” or willy woorgunised aond unconnected in everyday
experience actuall comtain indwelling, interconnected determninisic ocder,

2T he urder Iyving behiged the appearance 1s that of selFsgmilacity (no selisame)
and seltrelerenrialite across seale and wspecl of nawre, "LTis weans that (3d 3
geveril similariy of pateris repeats sel! ad infininem aond more detal W nevealed
acvoss fines wroed Aoerscales of incasorement, sodd (b ehe sirmilariby of paitermarises
lecmn s pre—ceisting pulem (selfreterendality ) —torm adsings dynumically from
pre=existing form crcatim o searnless webr of ongunization snd inlerconnes wedness,
Darain's cenral theme, and the mechanism thae underfics musdium-power
principle evolution (sec Appendix).

A Sesimilar, selfreferendal "jumps” or rapid bifurcurions oceur in the system
iy periodic fushion. “"Emcrgent” of nonlincar {noreadditive) branchings ocour
preeriendicidl du unfolding chaotic sysromms,

+. A% the bebasior of the svstem unfolds, small, scomingly Inconsequenddal snd
olten dismised inital conditons of the wioldment may diverge nonlinearly in
rapid Lashivn wward unpredictable conditions. This feature is oeferred woas
sensilvily 1 uital conditons, or, wemphoricatly, the Busterfly Effert. The
Buutertly Effect metaphor is meant mo oonvey in a simple way thar a miscalonladdon
ul condition: 1 a weather regime as small as that assnciated with the flapping of
bt rdly o hird wings might swrprisingly evolve nonlinearly coward impredicrible
wajor wedther conditions. Aswirh all metaphors, the Buntenffy meraphor should be
Lakees with o gram of salio 1o this paper, ahiennon will be fomsed upon the self
similavity and selfreferenialiny feanuras ol ehaos,

£ T .f.":-’-"u:l,', fekd The r}z'.\r.'m.hw_'p F:l_||r e ?ur.rrirf—fn'.:'!ﬂrw

It 1= bevoming tocreasingly apparent thar chaos theery i nol simply another
theory thar will take its place agwng teories, The dyonicad organiaational
pacerns ol chaos theory poowide an eerarching theoranical Trmework that hoth
cnables anel ENCOUTARES Uy 1 CT0y Ll igoral (li:i:_'i]')lhlar}- bawndaries wo oreder 1o
diavover the nwlueal intereennectediesy awnong &fl pheoomena—uoe fondd the
common grovnd amorg all theories. Accordingly, in this paper the powerful,
pe rhaps ariversal, dynamical petterns of chuos theory are vsed o undecgind the
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medeling ol a voilied world-piciore of the evolurion of the braiu, consciousmess,
and mined ina tedisciplinary manner, e, “I'nruqing on knowledge or watural
prrovesses o mechanisms which are eommon ‘aceoss” many dlk-::lphnm ar scaldr
levels olarganication” (Troncale, | ee, Neluon & Trees, 10000 T'his chaostheoretival
ellom wealves the merging of ideas and research across psychodoge, plilosophy,
neurdscionee, thermeobaganics, wathemaies, evalutionary t.ht—*f'.ur}, annd general
syaletg ey,

Seflemiayr pawchology ¥ honrdarie

Psychology, [ otien think, is podentially the most diverse aod generaliqabte
diseipline; it s the onc that poentially " cao andle toe Gegest possible parl ol ohe
rovtalite of thie faces of expericnce”™  the fina] test efall dvorctical work (Haltan, 450,
P B13). Apfer all, any suence thad defines steelf s the sentific study of Aremen behoeda,
rogrition, and expericnre would Agve to be cxnetfy that pervasive i senpes 10 LRl 1o
rnapine on what groands cortain categorics ofhiuman experience would lie eacluded.
As pavchologsts, thevefore, itsecms to me that we liwee the scienutic responsibaling o
atcempt to understand and desccibe @rrually coerething that invalees hionan
exporienre. Wooonly muse we psychologises conceri aursclas withy the radidonal
tapies uned dymamnics of vescacch and practoe, Toe muss eswernd cor orelersianding o
ihu eategerier af expeience of the people of all the eaher disciplines, 1secns w e tha
aconnplere psvchology wondd ask alio. for exaonple, wlee 3t s bl bucoan belgs do
plusics, mathenados amwl ace atalf Bow are conscioianess., coid, aod thoughy relaed
tex theser activities, and bosy does it all fir eagegher? From chis poine of view 0 would
seiem ter follow chat if there st be 2 "heooy of evervching,™ thal phosicists are o dond
of danning we hee teoitory, psychology will Likely have pronwide it

In order to begin to answer such questions abouc the fundamental wature of
consctousness, mind, and chinking, we are not Inteed to feceme phivsicise, for
example, but ti soften the traditicnal bowadaries of pevchanlome o dlat iy effore
are extended ully o thase realms of experience. Soce all ol b disciplioaes realms
of experience are "vapor trails” of human mental actiaty. o seems we will have o
combine them ali in asingle mode] inonder o undersiand the processes of human
canscionsness lle. Tnomn view chans tecry and general sssiems theory will miore
ard more bocnme natiral pariners in 1rru_l|n|:; pavehology o rd this hroadencd.
rransdisciplinary conceplior af igelf

In previons articles (Vapdervery, 1988, 1990, 1990 19492, 1993] T lave pooposed
anc developed o neoeepiiemolopy called Nearogical Positivism (NP5 NE
subsurnes e thee waditiowal  positivisms thal describe wlhon s Doy or

Al voe might mitempret 5P foarus tn che algorichmic ongamimimon ot Tl ran s aoskell
boumed solipsis. K1 §= mar a solipssen. XF repoosenns an “omecgent bepporheacal realso” thae iz
varzancon §anmphel s (18RS 1974 hpothetical vealism® em phased 1 e renee 1t cormes wizh e
evolution al symbaol sestere, WE jieepeses tlc the algmichmic eoganizacion thac becomes sucapsnlated
in the brain roterers o reslworld aceorately, butin acldinion peoposes thae the ceil world cae be mmeedel eel
cop ity elr i syinbolic foon in g vrdeny of wnprediorabl e, e dene roiodscic, swegen ways The cogoniie
mudels o, for example. Linatoin's relativice, Gédel™s meoompletenees s ineciiitenoy, Teisenberg’s
HUCETLALNY, e all inplicaled here, Lompare P75 emagoenn hypotbuetical cealizan witky, 2or eiaropie
Lerens (L9 LATUGE p. 20 L4 1977 chaprer 110 MacLedn ST9HL chapror |oand 2905 and Puebenn
CTEBE, 19, pp. xXii-sxix
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preinterentialdo scizntific kwoewledge (see Boring, 1930, pp, 6336340 by desciibing
Lhan wehich is preinferential lo hem, naely, their comnmon neuocolopical bhevitapee in
the algurilhmic orpanization of the brain and the evolutonary mechanisos of s
cxlerionalion in/us the menal models ol culoure:

Nemol-ogica'.- prositiviso proposes thi L pr::inln:rtuli;al. winlelbacalle lowic clam
ancl awder for all thal can he kruven by any ereancre e mthe aluarithms™ of
s wewrglogical order (s newrological computaconal characreristics,
arganizations, a1l fuactional inleraeion wilk covicecdment]s aned farther, that
Laes odeata B all athaer Jumsibivisrns Caneral. exoerientia, and legieal) exs as Righ-
Teved hennulogical | baving conuen descen| ransgimations of the neurelagical
order. Ovuinlervert, THEH. o 311

Within the bameworlk of NP, the algorithroic organizaton of the hurnan brain hus
bueen described as the sutcnme of maximum-power evolrion selecion dsnamicy
Ry A[in:ndix} OPCrAting in a space and rime thar gracually became encapsulaced
diterally, paced ina prorective conrainer) in che skidl and che rest of the nervous
gvstem [Vanderveri, 1097, 19920 Tn addition to the encapsulation of the
algorithmic organization of pace and e ideserbed in Vandervenel, 1992, pp.
QE7-2501, the sell-relereniial, sl organicing (atoeatalytic} dyoeedes ol maxinmm-
porwer cvolurion are likewlse thaughrt o have heen encapsitlaed as the driving
leatares and lowees ehind the processes of percepiion, cognizion, and beaavior,
and, 51.I]'!$t':1‘.|l;ﬁ|‘||1}, roacl iw :ip;u'.f:—[imr I:_"u-r'.{j_ll_ll:'r'\.-tj_'L.. €131, ] 211-2147.

[t is commaon knowladge thao the brain s arganizee: through evolhnjon in such a
wiv that all of its subsysiems are imerconnecied: all ol ity own iiwernal energe Dows
and the energy floves 0 guides in the wes o the neevous svstem are therehs
inercannecead and interdependent. From this perspectve it 3ecms thatl any

*ln NE an et s oy w0 ol owdes, e lodieg thoose whicle posern chaotic dynam’oad scsiemns, that
acrbovm trandational or Aranafarmeationa ]l aperatess Saaubeematteal, meechinieal, Tinguistie,
neatnlgcal. e vaprhnrcical, Tiemmaologicaid thar ok pealdena inpoan cdana e suliatinn., A ne sacne
e algorithms cane ot selee peoblems Soonmg de: wen k3 eitbey i Ceoes o poacioe onbess cansfooesl
e some thermodsnanic manne: The hiendycnnie anetbods vl bean aed wonk doasiinne the
deliniticnal hawes o all clgecnbs, Alsariggees are thessloce alsag wedole mwlusds . off
rnrrg",’:nlmmannu frarceyfer 1liat wlll '|_|||r|.'Lrjt_~ salunioos Lo peablens (see e, Arkins, THEL chaper 23
NWPs delniron o™ algor irlLrm gl e cripinz ol o) e lpson il 1 the evalution of probdem ‘\'.I'Il,l,-jj_lﬁ' in
the: hraam as dl.'tl.‘m 1eel, Cenre a-ﬂ-c.-llrlph:, 3 TII__'!'\- 1 aeed 20 fn thee thaermacdesonne selyerpe of L!]]llhﬁ, TLCE 11
chinge alany kimd ran o wr withaol an seergesinbormetion s (el even an ustiacL Wueigha wlcue
algarichms, o an olmeratiom], there oun he oo guch kg as ol ibucie” poollen solving,
Peprose [THEAY, For exangale discgssed the |t-l.1.uu:|=.lur_m ulporithnns oot emmstics, il we sl
degres v ncal fooeeaees, Tenrnse' s Jea- rlpuuu al wlgerithing oo ws e tee] of cdhig aental mordsl-
At mathematics and aniwdicial inellipence as 3F tbhese mentl medels ssmelow represect the
lasdann-oal v of vewvry wn then works besbward o the problens selang eesision of the
hrain. e ghios s foreed b inlien thal soree processes of colleidisess—ioe enanmple, fniilisn—rous
To Meverialpoickongie ™ By describingg eleoctho at the ueennal wwode] level onde, sowne asprects of
eomscigusneas [on Terrage becemg dneeplleabsle s dooe bis eeeen vpmalpori tm, Ve, be uses terms
Tk "see ™ sl "lerd™ ol brodn proecess nuaioonl zense @o it Uese coae e conescivosness laee olany
riles on ovele Phccls Ir:|l.'|‘!|2.|j_l|r|r:|l'|'||'||.'|g"f| Al all—a ratliey I,'L|1'|}ri3i['_|_[ EANANE SN e b ] fuor a r_'-h_',-'.-‘ici;:_,ﬂ When i e
recogmized rhar all algm ke ouzanieation begios we b owioe ancd oese, it give tise 1o the
settal wecdelz of ealevsaues 2l e Deg] ir|1¢-e||i_i_:'c:|::.r_'r. e werrn |:|_r_'|:||'<|'|:._l|-1'r'|t'|:|_'11ir' wapyld -:|:||1.' 1L
‘ronhrain” In NP what Penres culls panalpoitlenie wee Qe deversinistic, vel apeectiz e Tealoie:
Al chastic cwlieear 1’1y:||i|r||i|::|'| swnberie, | hees are pod enleless v macthaslloss, Fore monrs -:'-::mp]rt#
Aiscussinn nf algorinhims gee Faoderecs (1901 1
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comsistent modeling of cowkourorees, aoed, and tho mied-dody relalionshup could
procecd anly it a likewise Dolly bevcnanceied anrl Inrerdeined twhion.

Accardingly, the present paper has three inwerconnoceed purposes: {al to
describe the evabiurion af an ener gy Dow guidance framework {algorichmec
organization) for space-tne caiegiarsness, (B o describe the snosequenr cnergetic
cxteriomization of rhe menod models of mlmre (collecrively, mend) from Ue
preadapted algorithmic arganization of the brain described in {a), and {c} 1o
describe a holographic energy framework relarionship heveen our experiences of
"hady” on the ane handg, and “mind” on the arther, as a generalizod diffevenriadon
af (a1 and (b ahose.

The simiutianary fastaniiotnor nf the sjep—t e geleniy framenok af comscanenass

Consciousness, like evervthing else in nature, ¢an be nndersinod as an ourcome
of dinamic energy principles—he principles of thermodyvnamics (see Atking,
1954 Tar a sophisticaled, yel easy 10 follow Incasluction}, Viewed rom s encrgy
framewark, the evolutionary sirupele [or exisicnees is alwaes the struggle tor
energy capoure within ihe two fundumenial condidons ol srganic existence, space
and time {see Bolrzmann, 1903, 1074 Taodka, RS 1045 Odlom, 1938 Chlon &
Ocdum, D81} T WP the evolulion of brain algerithms, or brain energy pairerna
ol speree gad Gee and those o congedoimens are inseparable. A delinidon of
consciowstess as Lhe activite of Lhe sopce—time algoitdoms of the Brain will he
prowicded sharly,

The comnmon basic Lft':sigrl al It ancd nervous SELETITY AL OIS p}'l:rlu iMuwsieales
that the exohition ol alyon hns Uit deal winh § | dw 1 angd Lo L'i.':-l'llil'lgv:ﬂ'ln_:'lt:s., far
example, those o Cie braiu's bippocaigpuas. e evolutionacy Lo ol the ceaebna)l
cortex ((FReefe, [HEL O keele & Madel, 19781, extends back in dme over
hiindreds of millicas of vears, 'Thivs, consciousiiess 25 a calepony of nervous activity
isvery abd. and the eosan brain cao be viewed as carreing b il wiune paleontology
of consciousness thal nvolves W ol repliles. prehominid maiwmals, and homans
IMacl.ean, 975, 1909

Fronn where elid conmscionsmess cone? Drom whal genceal dvmantical conditwns
wat i1 ronstrcien and cocapsalated oo the arsies of cocwoures? Lok [ 16845G)
prowided o rather stcaghlorward universal way of vodersianding e maaner in
which bruin alporibunie pateris of cocrge How it be selecled and retained
broomn {oanstrscted troind space and dene acovioy oo e pocts of “ithe dyneniits of
spstemy of sy troafermend” [Lhe dynainics of systems of enengy cocawres] (g 1795,
We can adupl the scomio provided B Locka o help ondersrand die evoludouany
anel dynammical instautiaron wnd cncapsulution of 1he algorithmys of consciousnes:
az e pure o generalized Borm of this spuce—time ectiedzy, [t might be helpind i e
Fallowing exanple to linagine, for exanple. the "pursucr” z6 a tox, and the
Flursued” as o rabbit

Arreulmittedls primitive ilba-rrarion of thenade ol appreach te che problem | For
s pacrgieses the peehilens al deseri bing che elvnaanie selecion of e algerichm e
arganization ol conscisusness in e oains of owcatures oo eeats ol e
st L -povee e prneiple | 3 dhe cose oFa Fpursuing” mansforner o creatuse;
ufvelowity oy seekitg crcoumeer wich o “porsned” transformer of velocine o, whilc
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Ui Lacler s i steaight Lo [or any other pacdvyay for onr purposes bere]
lswvared o refiuze of safely. The puesuer, constaly divected toward the pursaed,
then followes a semcalled “rumee of porsoil” Jor eusemible of corves], Whether
captire ocoils or not depends on the reletive posidon of the porsien aod e
proarstedd ad thee diaee [talbes andilod | when Cue flrat otage of e puarsadr, the “stalk,”

heging el is, when the pursaer firse directs his coacse wowacd te pursned);
Al clepends hurtber oo Lhe fewe | imlics added , when the scecomed slage heging,
miwnely when the prsaees first newces by flighl” wothe “altack™ ol the pursaer.
[ ls Toe stages combined desevibe o depe nd: moy ot nlial coodinons, much
e senedl ity Loy initial enditions s aleamirce of e behasdor of Ghaotic SVRLE LS. |
The: prolem [see npeming line of bis quate] s convenliconalized resolves
sscll iy o preblom of geewetry, [More accurately descrbed, we now koow by
Frectil geame ey, the weanetny of cliass, and noalincar Jighs and pursoit paths. |
Capmure certainly ooours [receplr—elfecior veural cirediony of porsaer is
selinieed |, en dlees it avenr pcgepror—ellectar weural circwitry of pursuer i
sele-cteel] accordingy as o certadn cieele]s] and ellipse intersocr, capnre ooy
toor stree Ut positwons [l cotelitions] and does not oconr 1o oters, In
this comvenienalized case we can, tor cxamp.es disooss he influensce wpoo the
prolalility of capeore. o varalions o the velocities v and =, or in the degrees
ol pierfretiern of the tereprors, ofe. Cammdng this el somewhat lother, the
inlleence of e density of the diswibaion of Toduges in the termilory maey be
dhscmssert [for the matheniatica) ireatment see Dotk (L9521, {20 185

l= s therongh conntless ileations of Totka's scenario (excended o the ime
seale aervss alndad and Qs space—tnne representation thae appears in Fig. |
ieanorphic raerey anstioemns af the space, 1ime, and sense modalities of Lﬂ.'ulwng
CTeatine Acavily involving the pursoers puesued wletivaskih become encapsulated
ilitcrally, placed o protectivg “conitaine ™) in a chaotic/fractal algonchimic

TIME]

Path of purswer truvelting u1 ¥y

I LCountless oolleomz ol tembon of welectve progesses in s wenaealized prey prodator sconurie resulled
11 sz erwcapn alalien ol space—Lirne alevrathenes w1t boad, ALocinans arc paocens of cnergy pathwiays imelhueds
el okl Lhul sol e proebleoes.
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OTRANLLAGOIL oF Lhe Tiervous sewremis ancd their Tochies of each generaliced species,
As Crutchfield, Fanoer, Packurd, and Shaw (19860 sagmgesced, thie chaotic Sfracial
nervonls sestorn that i been selocied has met the dernaneds of ohe chaotie Afractal
possbilities of un ever<hanging envirenmens:

Chaos 15 aften seen in rerms of the lmiwtions i implics, such as Lk of
prealicialsiliey. Satre mav. bowever, enpease cheees cunsirustively, Thorongh
ampdification of small flocwadons ie can provide matural systeims with zocress 1o
novelly, A proy cscaping 2 predators attwck coutd wse chaotic ight conwrol as
an elernenl of surprise W evace caciuer. Biotogreal evolution deioanals genzGo
watiability: chios provides 3 moeans of stroctoring random chamges, therelsy
providing e possibilivy ol poniog viwiability wider evoaluibomary oontrol. (pp.
60T See alewy Macbean (19910 amd YVarwlereest (P10 Lo Liscusenrns
of chantie Sfrackal brom procesers. )

1o NF dhe mmasimnn-prower evolution of aspace—ime ewronarx i credlires
constitutes e asis of their self-reforenog] and aaeccatalyvtic (see Appendix?
eomsragsnesy. 1o i to sieh a description and definition of conscionstess we now
L,

Fhe definilion of cURSEALICSY

The hardwired space—tinwe cognitive oapping funcions of ohie braln’s
hippocampuws have Deen described insome decad] by OFReefie (T985), and O Reefe
and Maded (1978}, | lowever, there s @ decper queston. Is there ovidenoe fur «
hardwired space—line neuromastrix in e brain that could tnskale o Lo
enperience oF conseiousiiesst Melrack (1999 bas developed o pervasive medel o
accrnint lor e diversity of phantem lmb cxperiences that ivvohees cironitey
throughout the bradn, and that I think jibes well with onr evorvday expenience of
active “stream of conscousness,” To explain vivid phantom limb expericnods
among peeple born without the partculur limbs in question, Melzack has proposed
a hardwirced neuromserix dispersed over hree mejor braln civcwits that confinuous
generales a patiern of impulscs rhat indicares “that the body 5 Inect and
uncquimtally onc’s owed [po 1233 [ mterpret these hardwiced pattorns of mpidses
closely in line with Melzack™s interpreation 1o represenn a eoninaonslv-gencrater
Seeelforresand eemplate of the argese “body universe " Thar this coannaosh-gencranes,
pattern of impulses represe s a purc space~tinue icmptare fon the bods iz cvidenoed
Ly tie Lacl thal the missing hody (et men if sangeiestad 15 expenienced as exrended
i space wndd dine.

Thus, the phamom litnh experience, somewhar surpnsingly perhaps, is adrhe)
vital clue as to the arigin and namre o7 consciousness we all experience, While
Melzack did mu connect his maodel with conscionsness, | propose thar consciony
cipericnes f the confinnously-generated entirety af the activiny of the pure
space—tine wemplate of the hwdy e the bron—t feeds foneard the integrity anc
“whuercaboans™ of the geneticaliv-derned templare al e body anivere, 110 my view
it consclousness contnuously constuels this madel ol space—time In the brain as
4 comparator svstern by which the hrain can movenien dwy-mosement, metoani-Ta-
mowmene difterentiace itsell from, and make sense of, the consiant barrage of
incoming sensony infarmation s i@ il comtinuensty reronfipares e e
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dimeen sionalities as, for exainple, o e Lok scenarioo {One of the three major brain
circuitries proposed by Melzack provides the brain with a sense of sclf.] Without the
compuracor funcrion of consciousness as described here. the evolution of sell-
rontained. selfreferential organisins would not seem 1o he possibile. Winhwout the
conrimnsly fed fomeand pasimeiers of the space—time of the onganism moving
through the larger space-time of i sorreundings as depicted in fhe Loa scenaria,
e organism {fgurel-covironoent fpround] differentiarion wonld broeakdowr,
and the choos of total disorder chal proceded the cosmos (otder) would ceign, Lt
appears that consciousness 1s as fundamental o our heing as i possibly coudd be,
and as ic, in e, s 1o us o be,

Lotka's spare~time activry sconuvio coupled with Melzack’s continuously
generaning nawramareix has provided the busis for 2 preliminary chaos-theoreucal
definition ol conscionmess. Howeser, the more complee siory of space—dme. arl
therefowe conaciouaness, lies with Pribram's (1991) holvmamic train theory,

PRIBRAM S ETON L3030 GO PO LN OF SPACE AND TIME T TTTE BRAIN

Ta NP it is proposed thal chawdc—hutugaphic space and ame hiave: Teen
encapanlated i the brain throwgh countess millennia of iterations of waximuarn-
power prinaple cnenne flow refinements via 1the sirugple for sunvival fenerpy
rapure) among creatures as depieted inthe Lolka scenario and Fig, 1 (Vandervern,
1991, 19935 In this section the specific gquestion that will he papered i3 s follows:
what newrological soructuves and related dvnamics have evalved o represemt
hidegraphic space aned aitme o ile baain’s pewcamatcix that give nse to
consclensness (und the holograpline sppacilois o phanens)?

Within Pribron’s (1991 kedonamic brain theory (@5 differenriated from his carlier
purely “holographic” hrain theory, see pp. 2622097 holoscapes are deseribed as
cwganizatinns of dendritic microprocessingr wherein space and rime. and sperra
{senscoy modalite and form information) are cmbedded, Holescapes are the
fundamental wnits of dendrice miceoprocessing and are comprised of ensembles of
lrerquency, amplitnde. ane phase sethvite—the cosrdinated inflormarion necossary
i praject a hologram. Menworks of holoscapos are therelors ransfonmable in the
Brain ime ow evervday holographiclike expotenoes of pereepnon and cognition
{inciuding dream states) o a gronnd of space—tune consciomsness, and all
cornposed within the skell. Holoscapes are by dehimition algorvithmic® in guiding
enargySInlormation Now eompaositions foward up:iutimliun fmininuum entropy or
disorder/masimum information) bath in phylogenesis and ontogenesis, This
entvprySirnrmarion aspect of processing in holoscapes connects their ewnhition
with the complemeniary thermodynamic principles of masinmum-power evolution
iag mndified by Yandervest, 1313 which drive lving syswemns progressively tosward
higler gualivies af energys Mow and enorepy minimizaton.

We can o deseribe in erms of maximun-power evolution hiow holonomic
netwon ks have covme (o prostde juse an cascntial fit of characieristics and
remendonsls refimahle processing i motor-pereepludlcognitive sysiems thae, in

Fohpe Foedscae n 17
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onler to sunvie, must maeler ui environment clunened with prey and predators,
unnd g myriad of enher objecs and cvents in constane Eux, TH ey Thompsan (15917)
lozg ago antcipated the dynamical evolution of whoie sesiemns such as netwarks of
boloscapes thut commpose the adapred world inside the skatl:

The Lorny, then, of any portion of iatier, whether i be living ot dead, andd rhe
changes of Iorn whicle are apgarent on ils et enis atnd Dy il growrh, may i
all cuses alike be described a5 due 2o the detion of foree. Toosher, the foroe ulTan
otject [incluricyg s dewailed inteenal straeiure] s a 'diagram of forces', 1o this
semise. A1 Teast. that fron i we can judge of or dedoes the forees that are acting
ot Ree acted tgen it [itulies cdded], (p 1L

Laker tle Gl [ thia geDecs the hyvdeodsoamic properiies of water (Lorenz, 1977,
p. 61, then, cthe holonemic crganizaien of the brain represenes o “diagram of
forces” that mirrors its own evolutinnary history of “he complex coergelic
necessities of survival,

Relow is a description al the features af e dingram of forcoes (us Thompsan
wanld have putir) ol holoaomic processing:

I. The projection of expevicnes away feoam its locos of proressing—:he world
compnsed inside the skall appears wo consist ol objecls and svents “ons chere ™ It s
chiflicnll toimagine any workable evolultionary prev—predator scendario without such
holographic-type exterionicing projecion. In WP this aummaric prajection of
cxperience awar froom irs aciual locus inothe brain is relerred o as primordiad
pareepinal conviames, which iz thought 1o provide the prouad and process of
consciousiess for all other copstancies, lor example, the calor, size, and shape
constancies. (See Vandaevert, 1990, pa 9=L1 Tar g discussion concerniag the
primardial constancy, and hosw D hays ifluencedd the development of science.

2. The enfoldment and sworage of mulliple “hidden” nested orders among
pelworks of holmscapes which may be activated by attentionas and inrenrional
processes. And, the inooediate recognigon of wy minue poction of a Ggare as the
entire figure ever @ vever define cowsclotsty percefied in thal particelor fraciion. The tip
of A predator's e touilled sound displaced o space amd dane, or an ellactory
puance s wommedidely recopnizable as te presence of the entire ligore. {hany
images mav be recorded in o single hologram. and any porrion of 3 halogram
conlains the entire hologram. ) [Cis my view Lhat Melzaek's hardwired neuromatrix
is helopraphic.

3, Trememdous stnsge capacily, rapid retieval, and pracically insantasens
cross- und auto-cornelaton s conuing posver ber processing 1 aod 2 above,

b sumirmary ol this seclion, the space—tiime, awd specteal, olonomic leatures af
the algorithmic otgranization of the bruin provide o Deter pictare ol the body
peuronlix or “diagram of torees” duae reflects the overall dypzunics ol the Lotk
seenurie Pribram’s holonomic model is wbsolurely coitical, it seorns, i thal it allows
us e understaned the peneratien of hologruphiclike spatial and teanporat
cxpuricnce of phantom limbes: it allows s also to extend Mebsack's neuromatrix
canception wowspects of the sense modalities o vonderstand holopraphic-like
phantem sceing and phaucomn headng expericoces (see Molack, TU92, p, 125
amony thuse so lmpaired, In NP, conscioasness & the contiuuowsly peneraied
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anlirely ol the pyre holonomic body in the brain—a contnuensly active body
universe of space—time, and spectra, including e constancy mechanisms.
Comacionaness s this hodonomic world of awareness composcd within the skall, In
the neat seciion the cergenee of the exteriorizadon of symbol systems (including
matheniatvs] and mental models will be described as 4 namral evolutionury
exlenpion ol these holonomic fratnres—fonn anccaalytically andsing rom pro-
existing auincatalytie torm. The space—time, spectra algorithmic patrerms of
cimscivasness i the braian will thus be connected tothe spacc—rime, spectra of
wentod wediets ncluding those of the mathemaiics of chaos and holography—
viliectvely, mind.

IS FOLDYESNT: HOA AND WHY THE ALCORI TR CVGANLAA T T0N OF THE
COMNASCTOUS BHEALS X ITRICELAES 1N THE FORM{ALLISME] OF MENTAL MODELS

Tn NP, mind and i delirdtion are deriverd dirceily Teome the dvnames of brain
evolution, aud lram the algorihmic properies of consciomsness described above.
Mind comsists of parrerns al brain atbeivcaioy thay ave seleciod from those of the
algorithmic arganization of {he brain in aceordwace with the pacmmn-power
principle [sce Appendixl, Mind w palpulde o two forms {a) us patberns of
subeircnitry erecied and pesied o a0 scelfssoedlac, selfrefreenitial fashion i the
boloeamic brain, and () as exieriowizable (cultorally sbaralsle) mennal models®
Mare than 20 vems af sophisticawd global clecireencephalograplae siudics that
enoniror crcuiey-speeilie modeliog aciviee in U vainaoe commpletely consistent with
cthis idea [Grovins, 19830}, Mind s defined us one's collection of culturally sharable
mental-made! civeaiey corfiguraions in the brain, Mind s began with culoural
eeriiition, pethaps with Tome Aalifiy soine e million yeas ago, and contimws to
eeolve in Both b composition aud watare, (Lower animals are cousciouws, T sdnce
they der net have culoze they lkewise do non bave apprecidble “misds ")

The chuaeric Alractal rasimuom-power dnocuahte prodoction of mind in this
manner i an enticely natucal eneegetic atfair thae follows selfreferential and
theamaodynuriic principles in maklng progoessively more high gquality encrpgy {sce
Odum, |B3R8; Vandercert. 1991 available 1o the brain-mind systermn—Abe stoagpele
for energy caplore extended W a now level The andocataly-ic evolution and
evteriovization ol mental models throogh thinkiag is depicied in Fig. 2 1t is
profosed rhal the conlinuously ered precess of thinking has resulted in the
gradal, vel progressively accelerating, culearal exterionization of the features nf the
agnrithmie copgur beation of sonscisusress ws defined earlier, especially of the more
recent approsimate b 40,000 vear old brain of Hema sapiens (Vandervert, 1997) . This
preeess comstitatey the untoldment of caltural history (Mandervert, 1991, 1002) As
the algornhmic organization of the brain feeds wpon iselfin it auncatalyic search
Fon synibolic putterns that maximize infrmanon processing and energy indflow o

*Mental medels in S are vepperesmsoe of conscaows eadily & definesd sirlisr depace, time, speciy und
wir stumeios ) whieh sre sedl somfer tnenzere s, 3ol ol inall aes, teowha |1 being represented Thee maodels
vany in levala® shatrperwe Qumolgawes [oen whil Usey repoeseol) aod o cowplesity. S conuon breakcown of
Lepes e mental mardele, in erdes af Loceeasng alwieaction aed coznplesity. o e [ollewiog sootinuum: {a) feaeic
i ity T imapEcl, 8 greclogicAimeiogic (parallel in Gomm, bal ol sellswrmey, {o svmbadie Talaehraically
1Eernnr Pl L Ackor T, Glgaa, & Wiy, 1962},
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the ewverall systeny, i1 fpferentfy bestows {dvaamic foomn pre—esisting dynarmey 1wn
thern appropriate porrtions of it own algorithmic pacerms—the satlerns that st
undergicd shared symbolic meutal oedels of, for example, toatbermaics, science,
art, rmusic, i ther are oo be of any adaprive advantaze, (Symibol swseens in cheinselves
are worth nothiog if non produced and cead by buoaes or Louac-desigoerd
cotivances, ) The Bs exteriorized algorichinie paoesns e appean noseodied
spstews are terefore oo realiv oes patloris. b e a varkan. isoomoephie foem
thuar bas proven e De g cewly wseful wdvaniage wo te cronmane’s survivil,

The autocatalviic ransfonmactne fo sl syaiemms cottitues e cvolotion of
a second nnivemsal vatiane of the comscions percepmal-cognithe arder of the brain
theat 5 now apblicable i the reergy-vaformeation wanifmfaton of O enbively of ose i
wnid eurnfs ferceived. cogmesed, ard mged afout, elndmeg e froin and @8 oferodieny
thewyefver, This meuns, once cxeriorized 1o shared meotal model toem, (he
powerfud holowomic nearal enengy dissipacve patrerngs that omce only povernod
"seeinr” 4 tree, for example. cun be applicd o the manipulaton of the comple e
energy,/Inater pattems chat constitute the knowahle “oxternal” trce aself The o
“iself” (as it 1= conscrcted by the brain} can be “holonomized” in dhe form of
cxtericnizeable menral models in the same fashion char the brain created tha
representation of it in the Brsl place. - a comparatively rapid cultral unfoldeoem
into mencal model form of the maxinmm power cvohulionany process thar orginally
instantiated it. The holonomic brain algarithms can ereate (are aumcacilvmcadly
exierionizeable as) models of 1 camber nl levels of alistsaction and complexicoe
leading o dhose of il vwn holonoemic organicacion. Since (he samce
rranstormaniemal processes that are Trehined the evolution of the encapsalancn of
tcal woald [orces i holonomie conscions perceptioncogninon (Prabram, 194491,
pPp- wv-xxix] are also behind the evalution of their isomorphic exrevdorization in
symhol systemns they are, therelore, necessarily mappable hack onte those orbrinal
real worid farces—rhis the necassary wotkability of science and marhematics in rhe
*real world".* We should no rore be surprised by the workabitity ol malenuatios
in the real warld than we are al e pesvbdfity of mesic and e Fer himan heings,
Incked tnsice rthe general ehaodic arteariar laog depicred in Mg, 2 a spslem’s
essence 15 118 overall holonomic exsdence, It s v veew that the sinocaahdic
thinking process thay emerged [rorn the continnously geaerated space—rimae,
spectra algorithms of conscionsoess represend the actual reladonships anong
wiokrled, brain, wreel o dhat unr_{u]'gird what Bokim (19750 wend Bolen and T
CIETY reler ta as the befomopement, | think Bobrn's theorciival molel s invore,
but he has thee conclusion essentially rigla.

I summary, we can wow define consclousness and wmind droanically and
interdepencently, Lmsciewrmnesits the acthvite of the aliporithiic voganizaiovn of the
brain thet is associated with the condnuously generated, fod borward boloneanic
neuronating of e body noiverse [the uniquely hownan slice of realite arsing
ariginally fooon the penerulized Lotka scouariod. The sclf~contained acivity of
ConsCiouEIess s an encapsueladon of the activity ol the Lotka scenaaio il

1800 footmate, po 1049,
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differentizres itsell l'eown e larger dynaraics of the envivommenl Mind arises
autacatalytically lrom the feedlorward dvnaniic of e holouomic nearomatriz of
conseicmsness in the Form of culvally shavable mental models. The fecdforward
rlyrnarmic “mines” the algorpihmie arganization ol the beain in maximum-power
manner lor moleling palerns that imccease e probabilive ol energy Now availasle
Froar e b\- thie brain, The menial models af gl ore I.i'a#.vfn ump;mbif el oxta 1he
BT T :J_IF Ly m‘ﬁ:.*nganaLh arde e‘x‘;ﬂf‘_ﬁﬁ"ﬂ rf'd‘ hu,muﬂt n'r.lfﬂ} bline and I?le‘i.-
ace slpmdthaivally omnpdic * Wilth consciousness aned mind dynamically nested as
deserthecd shove, we car uoaderstandd e peT] [_:lmcl ng T}[:’rblt:m t‘:f T it is |‘.|0'S3I|‘:IL tex
shply sitguictly thinking, arnl creaie u new idew, sestem of conaions, or lechnology
that wenks in the "real world,” Conseiousnaess, thinkiong. and mind are dynamically
intereonnected 3 a scamless web (see Fig. 2),

A THFRMOMNA T HOLOGRAPHIC BESOT LIT1eoys 10 THE MTRT-TOHY
FROBLEM

Moo theat conscicnlsness and mind have been conneeted dimamically, we are ina
powsition o el rsiand Tener the seemingly dillerant in kind experienses of mind
anid bodv—ithe age-old micd-lwdy problen (fon easy 1o follow discnssions of
varions aspects o the mind—body problem see, for example, Bertalantty, 1464;
Fodor, 196811, T seems thar any useful modeling ol the mind=haody problem shoold
he consisient. as to i1s dynamical fyeamires and processes an thar {a) rhe respecove
experiences of mind aed body can Tee delineawed within them clearly, and thar (B)
the method ol weraciion letween mind aned body follows dicectly [rom them. We
may never gel ol aciual cssenees of the patures of mind and bady and (heir
interaciiony; I seems, however, we can Al least expect whal Weils Bahr (19541)
expected from the qauanion universe;

Toe oor desese on of nare the puarpose is 0o 6 disclose the real essence of che
phereniena but anly o uack dowa, so e as 1L s possible, celations bereeen the
maniloled wupets o nur experienes. o T8

In KF the expervience of the mind-body problom, und the explanation of the
mind-body relationship mke place only amoeng the manitold collections of
subcircuizry inside cach of oor skulls,

WAL the Sesteld beorclical Framewock BerlalandEy (19677 desenbed edgoradhme: isnerphesm amntg
rgcees, hoais, wad vooscee s ol

v ivu sy, Jopieal apevamon perivroed in conecisusiess wnd Uk sruelore and Iuoctiva el e beaan 3™ qul
A elecinamee comter willt Famsisions. wices, ourments. programs and the rest. ot in their formal stoychaee
ey ape cvupscabl;, Sic b wlgroni Uicoe obtan: acoanpuler (ol 2 brain m s cational wsperLs] s by L wons,
anderiplizaion of lopuzl operatons, and vise versa leaieal vperations wee e conceploal soumerput of
the foncteariop of & suitably construcled cocoputer. This comespsmdence s 3 cathet deep we. Boolean
wlgehr arul banary: maton wsed in modem computers. the funcioning of synupses secordiog e the allc-
o fve, Alil Anstotelin loei oo o king wre struciurally the same; the same alsoridon or whsteact mode]
wpplies 4g. 1000

Thz alzarichmic unity of werld drachines in Reralao iy exinnple], s poapee configarations in fhe raii,
and nrind Ithe suhoicenitrics for the anenwrs’ model of, Lor siacole, Avsidclian Jogic) i the central
positivistic wenar of KT Vanderceir, 1988, 1590, Sance, in WP, everythiog kniewahle 15 Lased wpon the
algiirithenic orgarizaica of the brain, there ace aecessirily ne “nondlgocidunic® prooesses passiblc. This
pasitinm would be falzifiable wah e demonstmien ol semelhing moving aboul gl ghsalun: gern. Such a
demomsiration won i, however, wiglarg sk rhied law af Gemmodvoamrics .
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Harlt

Az desenabed carlier, the aciviy ol the neuromarm= of the Dody 4 consciousness,
aril this conscionsness provides us with e anly “hody” we can really ever know.
Whenever we magine ar think about bodies, brains, ot the ohjects of awareness they
cetin i e ot there,™ fost as o phanoom inds, Thisworld “out there” is the world
of physies and the physicistawilh all iheir ingsiramentation cannat sowly aworld that
lies hevand the nenrolagy of heman cansciousness. As MacLean (199)) pur i

Preey belusder selected For 2bady, every ohsemtion, and every wlerpreaiong,
veruires subyecriva: processing be o introspecive chsereer, Lagncally, there is oo
wity of cIrcurnvencing fhis or ihe other ioescapable conchsion thal Lhe cold,
Tnaal Ly of soienoe, like the fme paserenn nlefese, e inlurmatiunal
trumsforinalions by the viscoelssric brain, No messirements ohtainged by the
Marlware nl the evaet aciences are available oy comprehension wichour
anherening sulyective st oo Ty 1o “sedbware™ of the Train, (. 5%

(1 NP this predicarent ol conscionsness iranslates into a limitaton o the mental
medels of physics—ineluding the mind-bhady madeling Tam presently describing.
gee Fig, 2 caprion. Tw nts belicl hat his predicament is the acmal source of the
limitatiens that have been encennlared with gpeintam mechanical theory and the
varicey of observer-eonstrained realiics 1 suggests (aee, e.g. Herbert (19851 for
struightionward and easy to follow discussions of quanoin eealites}.

Bewly 15 palpable o the foru ol the comtinoously geneated space—time, spectral
ettty ol its hardwived nenrooatix This s oo way a solipsistic budy. T ks a body
fully in M withoits larger environment, Tere [ am describing onr only possibility
of the expitienwe ol o hody (or a palpable brain}—rthat which is prowded by the
woliviry of ik nenramatrix. Melzack (1992) captured my intenr here well:

The brain dees more thian detect and aualvee inpuas io genetaes percepimnal
gt riene even when o exterial oty oeene . We do oot needd a biuly o lzel
abmady o the brain generates the eeperience of die beady, Sensory inputs merely
rgulate thal expetiencs; they do not dicectly cagse it {p, 124)

Again, i1 my view thal this is in Bact, the sy space—izne body we can ever
Leel, koow, ur amilvae. Whon we iiwle] the mited-body relationshdp, iis abvays
th's by neurometric thad wea heve us referent. It is all we can evwer mean by
Hlackdy”

Mkl

Theouzh the eocrpoedr process of coltoral evolutlon. muaod (sharable mental
malels constracted in ibe algoritbunic organieation of (he braing arises
ankewratalytieally Laoen the Doy seuromratrix amd e rest of e preadaplesd bradn
inaceordance with the musimum-power principle isce Fig, ¥ und Appendix ), Mind
ig palpalsle in e form of the neural dircuiny patterns of mental modets in the bradn
that resieder i nested Bishion wnonys those of the body neurematriz in holonomde
perwarks of halozcapes, Thus, the body neuromatrix wsd the rest of the preadapted
Lrain 35 poojected imter the tundamental ulgodthmic erganizabon of mental models,
Johnson {1983 bas proposed a thorowghgoing theory of human meaning,
imagination, and reason that i based wpon metaphor and chat squares well with
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NE' aceounr ol the cvedrtion od menral mndels Troem the hody neuromatris,
Heawever, Jahnson has nol prosided evolirioname, or dyveamical meshanisms for his
bady—mincd relationship theory, 'Lhe dynanicdle nesteal celancinship between body
and mind neurosiatrices s depicted in Fig, 3,

The chardic—hidugraphiv—thenmofandc mind—body refeaiionilid

Tisicde the skull, “body™ is projecied o seein o be “ous there”™ el image, Fiz 85
while the inental medels ofinind ae projecieed wosce o ws originae and aecu to b
"o there™ (right fusagge), [t s my view that the projective sepaenion of Tody and
mind 15 a new macro lovel selffscferential copy ol the ariginal Agure gronned
separativn of the dvriamical body Fromm s dengmieal suroomndd deseribed carlier,
The survivid value of e mind-body sepuration is as greal as the origiual
enion e —ody sepueaion apom wbicl i s srected, Poc example, confusion in
thee overall Lraln svsten beorvecn cousciousiess iell amld bypoihetical mental
readets ol conscioeoicess would be disasious! Bor cave dwellers Tiviag 190000 vears
ago condusion berween themselves and their cave paintinges (mental models) wondd
eguially o miake sese.

iz, 3. T images phatoeasiod foon the same balogram. Hologmans, with thowr vamos Bralucs., mepresenl b

Iundumentil #uy in which o demonserate sspocls of Pritram s (1991 ) holonorsic brain ey whict models

{beth conceplually and mathemaocally) peresptoal and cognicive processitg going oo i the brain, The many

repicney 1] inlommewlbon processing thal ere embeddable in kalngrams (s prcLraved i b TECirmes i e

imayns: of Amnald Schoarecocgeer: llustrate ina simple way how he many 2spericoces of body and niind

tmeoLal musbel sy mighe occupy the same space Aime, spectral dynamn cal Ticld. vose: From Podarcid Commonaliog,
Haloarephy Busmess (hiowp, Cambridge. MA . Comorer adapred by pemissior.
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Wany other leatures of expericnce fall within the theorerical horleon of the
ronceprion of a holenomically nesred mind and hody. For example. the
ntergenetrativn of conscions and anoomarious acrivity, the erygonization of dreamm
mentalion, elfernaiion of persotulity tegimes i multiple personaline disorders,
and pevhaps the padierning of Junglan archetyvpes. All of these phenomena could
he wiewed as nested children of the larger holenomic mind-hody
clifferentiazion.

Foveraction end changs in the mivd-body relatinship

The principles of mind hodr interaction and change can be only adumhbrared
here, Imeraction between the algerithmic arganization of the hody
nenromatrices on the one hane, and (hose of the ain's collectinn of culhaeal
mental models on the athes is that of e maximuom-power (aolocatalytich
argameation of the latrer fvan the lorier (see Fig, 3). Energy quincaralysis is the
algorithm cr methad of interartive causation, Uhis sellreferential acuivity
arigimated and continuesly occurs because L eegubls L increased energy ow o
the modeling systems. Tawill oovide exaupsles of such increased energy flow ina
moment. The wutncatalyne relatienship bevween mind and bodv is 3 conyplecely
malural  process ocrnrring in accordanceg with the second  law  of
thertodvamics—the law (hat describes the distibution of energy in nature (see,
fov example. Arking, 19843,

The hody nenromatrices infhience anc consirain in g dowsaeerdeansal Eashion
the possibilities of mental mndel Frcuiries—they creale tbo in o self~similar
pattern. Within the heain's holanomic scheme the generation ol palential
mental models is 1.'irT.11a]I].- Iwunddless, angl, givcn Lheeir I:Iisturj_.-' and unguiug
ervironmenta] cirouwmstances, vhe parficnfar forn now mental model creations
will take 15 uapradictable, Mowever, the avooatalvtic creation of grogressively
more powerful men@al models in mathematics, computer science, wned
technology, fur examde, illustrate the peneral cend, The mental medels of
mind can intluence the body neuromarrices only in the indiveer serse that they
can alter the refe ol awlocatalysis that Teads w the formadoen of new models, For
example, “paradiginatic” mental moedels acceleracs the creation of new mental
moedels within tha paradigo.

Chunge i the mind—boddy relatinship

The algaritunic eiciency of e mwental modeds of mind have historcally lagged
behindd thar ol he algoritapic osganizaion of the body oeuromatrices
i¥andervert, 1991, 1992, 1995). The gap was preat in the time of Hmee Aebific and
irs simple fire-making (enerey capturing’ mentsl maodel algovichms. On the orther
hand the development of brain-like compuring svsrem menral models thar
rremendously amplife information flows thigh qualiee energy Mows) mareh more
vlosely the algorithmic crganizstion of the neurcmarrices. The gap berwveen the
alporithmic. efliciencies of mind dol body constionte @ mind-body wreren contial-
erergy-state “ilemity” In NP the tenn fentity is redefined in rerms selfsimilarity
and self-referentialily (s selissume} to describe the acral chaotic/froctul
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thermodynumic processes of dynamical anfoldment. The histoncally coosing
mind-hody relationship provides an explanaisn oo the culmral evolution of
menfal madels coward greater and greater ellicizncy. We can now see that the drive
terwnrd the madeling of, Tor example, viriuagl reality computing swsiens, aned
phkysical “thearies of everyihing” are compleely natural aateomes of rhe
autocatalvtle process depicwed o Fig, 20 A rrue or "even” cenlralenergy slae
idennry conld anly be achieved with a ull exieriveization of the nenromanices of
consciousacss o meetal model Toow, Tecbaps this would lake she Term of a
hardwired, cnnscious compuuing sssem. Only dme will €l T appears that the
mincl=hody elaowslip el like everyiling else 1o the uuiverse we van koo,
wndergres constant chaogs,

Ciomelrsion atid fapl oot

NP is g new kind ol posivismn thar s ogually a dynamical evolulionary
episienology, aml a syalcins-theorctical episiemology (see, tor example,
Bertalan(Te, MHIT, 196K, For spaetns theory), TUis o contention of NP that the mos)
complete nowlersiandings of plenonmen ae obtainable witly the ineepe neirition
of disriplinary howmnedaries. Divawiarg epoe inerre e o ideas andd mechanisms from
dynamical systems theoy, peoeial systews theory, psychologe, thermodyismics,
evolutionary theory, newroscience, philosophy, and holonomic brain theory, this
praper describes the intercononections aoong consciousmess, mind, dinking., and
the mind—hody relationshio, and their implicotons tor the wniBcadon of inteiton
andd seience Swathenlics.

KT8 view of the cvolution of mental model swstems, including mearhematics
{oedlectively, onnd). can provdde o scnse of diccetion about where we ace headed
with |hem and why we are hesded there, The development of brain-like
conmpuling systems, and braindike viromal realine systems can be viewod as namral
cullural evlerorizations of brain alporichmic patierns ol organizaion. Perhaos
this i why computiog svswerns bave 1ed s wo redefine nethemarics, for example,
A% Elee svience of Balferas (Sreen, 19881 Computing sysrems are approachitgg pertiaps
thein pwi origins in e paterns of tie brain, Akng this Tine, Monavee (1958,
1992, lor example, has prediceed a fistere evohition of vobarie brain-like systems
threugh the following seqoence: the dumb rober (ca. 2000=2010); leaming
rabaots (ca, 2010202000 imagary world-moedeler rohots (ea. 200-2030);
reasoning robols (ol 2000=240); hunuan equivalence (2050 and heyond).
According w NP Moravec’s scenanio s in complete agreement with an
evodutionary unfoldment culminating in the ull caltaral exteriorization of
effroderiale powdions of the algorithmic organization of the hrain in sembolic mental
model fomo—that 12 what it will take, precisely, to oltain human eoanposlional
erpuivalence in o computing e (Cadel nonwithaianding, see, for example,
Maget and Newtmon, 1938}, Ar this poine che mind-hody relationship will have
achieved ot confral energy stale identity.

We cun begin o wonder about the possihilities ol what same *linal v full
culturaklevel extedorizatgon” of the algorith mic organaion ol the brain mighn he
like:. According to NPs cmergent kyprthetical realism Jsee fonsinote, o 109, tha
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vulconw: s presently unpredietable and nel ve fully imaginable, hesevear one
mipht inwgine ascienresans techoobogy o Tull coneal of the same emergent
cvolutdonury process tha bronpht homans o consciowsmess amed Then s miiond—an
ciergent. “sellselection” wavand eotrcpy minkma (e mformeion wheee
uldiatcly ardhing and everdlung imaginable roight b eealizable, There woulid be
i free theory ab evenahing: here would be, ws Swepbien Llvwhinmg {1988) pat i, “the
mind ob Caod” 1731, Pecha pei this would represent the culiural-level
exteriorizuinn and underaandiog of the deepest of mysteries, of our consciousiess
of the unlverse Dsell Bul, this would eoly be the besinmng of a oew cinerpgent level
ol buman windlersinding,
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Maximum-Power Prigeiple. The maximuam-prawee preingiple aey be staled as
Gollows: Thise systems theat suriviale fic Hhe sovfreliVios amamg roftera alive choires are Hhose
thet demelufs more povwer freffan and wie o de mael (he meeds of survfonl, They da his by
(1) rleveloping storages of high-qualire energy: (20 feeding hack work fron the
storages Lo increase inflows (sell-relevenciallyd: (3 recyeling wmaterials as
neeclecl, (4] wrganiziog conrel mechanizms tha keep the system adupled and
stable; {3) sctting up exchanges with suiier systews 1o supply spedial energy
needs: and (31 con rribmting uselul work W the surrovnding envirenmental
gvsletn that helps maintain favarable corclitons {Odwn & Odum. 18], pp.
AF2-35). Lotka (19228, 19453 Foroodaed the maximum-power principle,
suggesling that svstems prevail that develop designs thal maximize the tlow of
wieful eonergy through feadbark. These feedback designs are sometimes called
autocaiafytic {sclf-releasing, or feeding upon self) (Odum, 1983, p, 1, The
autocatalvtic. relationship beltween Lraiu aod mind s une of posfée-feedfack,
whereby cnergy dissipation is progressively accelevated, The muximum-power
priociple s 4 macro principle of sell~organieation (Odum, 198§ Vamdervert,
L) thae agself becomes encapsalated in twe algoridunic organizaton of the
Liwman brain, thus giving rise w e possibility of the evelurion of the
holewemic neural subcircuitcy o the mind, I is manifese. for cxample. in the
self-organization of the perceplual comstancics. cogritive systems (e, Stadler
& Eruse, 19900, and o the sowscatalvtic cinergence of mental models
CVamdervere, 1990, 1594,

The sutoratalytic feeding back of higherguality cneogy into incressed energy
inflese into the brain, as deserilaed by the mazimom-poswer principle, can be viewead
as un energy appeavance of chactie/tractal crganization. Odum (1988 expresses
this relationship inohe Fallowiong oanoer:

Ecosestens. warth systems, asmenomical < stemes. and prassilily all sesienns are
Jlgrllllft‘fi in hicrarchics becanse this desiprr anacinires selul emergy
processiog, Lhiese sysiems oo dillerem u1|||] hasy e drawn with emergy
diagriuna - .o The series of energy fransfrmations in dhe hierarchies (omed by
.~t"|f-t|r‘5-_{ilT'1'THh'ﬂT1 are cascades ol successive energy fracions, which explsns why
Mandelbrots (19T Erad Lals ofi =i describe natiere, (PP 1123-1123%

The refutionship bewween the algorithiric organizaton of the brain ol e
algorithitic organizazions of irs mental model ciccuitry conligurations cun be
viewed either in 1enns oF self referereial energy llows fcausal palvways) , s Crum has
done, orin werms of welfraferentinl chacie S lvacal enerpy destrne (Vandervert,
1941 ).

Becognitiom of the equivalence betwern the fundumentsl characteristics of
maxnmun-power-princpie hierarchies and those of claoticfractal cncngy designs,
namely selsimilarity (not sellsameness), sellreferening, und infiniwe hicoarchy
nesring, leads o the central principle af MY pocerning the culuml cvoludon of
mind: in s production of menlabmadel brain cireuitry, the apgorithmic
organization of the brain can increase cnorgy intlows 1o itselt most officiently
Dmaximunn-power principle] by feeching back algonthmic mental model designs
that are simitar to el This is <0 betause the brain, boing at the top of the energy
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hierarchy, represenrs the highest-qualine energy ronfiguration aned could oo, Leed
back designs other than or supearior to its own. Thus the brian is construined o
ereate 1ts mental models, bor example, science, are, technology, computing syslems,
virtual reality, in 1ts owt dynamical image, so to speak.



