Ricordiamo brevemente che #ihknsumanesimoo transumanismo (a volte abbreviato cosH o H+) € un
movimento intellettuale e culturale che sostiensd’ delle scoperte scientifickegecnologichg@er aumenta-

re le capacita fisiche cognitivee migliorare quegli aspetti della
N\ /
“\“”B(,,‘

condizione umanache sono considerati indesiderabili...» (da
Wikipedia). Questo movimento si presenta in modiegati, ma &
sempre dominante l'intenso desiderio di un avveassai miglio-
rato, sotto il profilo del benessere fisico e pkigxo, dalle in-
novazioni tecnologico-scientifiche applicate alioo.

In un recente articolo (a p. 3ric Steinhart presenta Teilhard de
Chardin come un precursore del movimento transustanil moti-
vo di questo suo interesse e chiaramente spiegditaudore con le
considerazioni che seguono: «Le istituzioni crigtigpossono soste-
nere o contrastare il transumanesimo. Poiché sti@riesimo € in
occidente una potente forza culturale, é indisgalesahe il transu-
umanesimo lo affronti cautamente. Uno studio apprdito di Teil-
hard puo essere d’'ausilio per quel confronto eaggibso per en-
trambe le comunita». Ringraziamailof. Franco Bisio per I'analisi
del documento e per le sue conclusioni, che pientameondi-

vidiamo. “Forme uniche della continuita nello spazio”
Umberto Boccioni

La redazione del sito

TEILHARD DE CHARDIN E TRANSUMANESIMO — ANCORA UN EQ UIVOCO

Franco Bisio

La proposta di dialogo avanzata da Eric Steinlmaat,documento qui presentato, rivela indub-
biamente dei punti di interesse. | sostenitoriTdansumanesimo ritengono fondamentale una valu-
tazione della tecnologia dal punto di vista etitmiglioramento dell’'umanita &€ sempre piu legato
all'utilizzo di macchine, dell'informatica, e in ggto avvertono una particolare consonanza con il

pensiero di Teilhard de Chardin.

Nella considerazione dell’A., Teilhard de Chardiicsa nel panorama del cristianesimo contem-
poraneo per il suo interesse nei confronti delllezmne, del futuro dell'umanita e appunto
dellimpatto della tecnologia sulla natura umana.ricerca del dialogo con alcuni ambienti — si ri-
tiene piu aperti e disponibili — della teologiastiana sarebbe di beneficio, secondo I'A., per en-

trambi.

La linea seguita dall’A. nel confronto con Teilhadd Chardin & lo sviluppo della coscienza.
Questo termine &, per I'A., ormai obsoleto, legatiouna visione ottocentesca. Puo essere tradotto
con “capacita computazionale”, la capacita cioéiativere ed elaborare informazioni per ottenere

dei risultati.



Con questa precisazione, la ricostruzione avardafeeilhard circa lo sviluppo della coscienza —
connessa alla complessita - nel corso dell’evohej pud essere riletta con profitto applicando ap-
punto il modello computazionale, osservando comélmazione venga via via elaborata in modo

piu profondo dai sistemi atomici, poi da quellilakri e infine dai cervelli.

| Transumanisti ritengono che I'evoluzione, da gqogsunto di vista, prosegua inevitabilmente
con I'impiego della tecnologia, ossia che l'inforzi@ne non possa che condurre all'utilizzo di tec-
nologie capaci di influenzare profondamente I'aiivumana fino ad un vero e proprio cambiamen-
to di stato. Tecnologie genetiche, robotiche, thlligenza artificiale, nano-tecnologie: tutte isier
lano essenziali per il futuro dellumanita, seneaer conto della possibilita di un trasferimento di

una parte dell’'umanita al di fuori del pianeta &err

In tutto questo, Teilhard ha avuto un compito @qorsore, avendo previsto e auspicato — con gli
strumenti intellettuali e scientifici a sua dispigne — molte di queste innovazioni. Quello chedbper
piu gli premeva — come I'A. riconosce — era la lazéone della Noosfera, che rimanda ad una realta

pit ampia di quella legata allo sviluppo scientifestecnologico.

A guesto punto é inevitabile per I'A. il confronton I'esito finale dell’evoluzione secondo Teil-
hard: il Punto Omega. Esplicitamente I'A. dichiaianon poter condividere l'interpretazione reli-
giosa del Punto Omega che ne da Teilhard, sop@atuaindo il discorso si porta sullimmortalita
dell'anima e sulla resurrezione del corpo. L'intetpzione che I'A. da di questi concetti € sempre
nellambito della teoria computazionale, della sopivenza dell'informazione corrispondente a
ciascun individuo in una macchina complessa, upersmente: il riferimento esplicito e alle af-

fermazioni avanzate da Tipler nel sTioe Physics of Immortality

Non si puo non vedere con favore un confronto ceith@rd che ne riconosca le intuizioni, che
ne prenda sul serio la visione complessiva e ckéoszi di rileggerne le affermazioni piu audaci in
un linguaggio e in un paradigma che tenga contie debperte scientifiche recenti, alla luce soprat-
tutto della teoria della complessita. Resta pefatib che lo specifico teilhardiano, la sua fed@mn
Dio personale che assume tutta I'evoluzione edaastrimane fondamentalmente incompreso e la-
sciato fuori, al fine di utilizzare solo una padel pensiero di Teilhard senza affrontarlo nella su

totalita e comprenderlo come tale.

! Trad. it. F. Tipler)a fisica dell'immortalitad, Mondadori, 1994.



Teilhard de Chardin and Transhumanism
Eric Steinhart

Abstract

Pierre Teilhard de Chardin was among the firstit@ gerious consideration to the future of
human evolution. His work advocates both biotecbgiels (e.g., genetic engineering) and in-
telligence technologies. He discusses the emergeheaeglobal computation-communication
system (and is said by some to have been thetdirsave envisioned the Internet). He advo-
cates the development of a global society. Teilimmmost surely the first to discuss the ac-
celeration of technological progress to a Singtyan which human intelligence will become
super-intelligence. He discusses the spread of humalligence into the universe and its am-
plification into a cosmic intelligence. More redgntis work has been taken up by Barrow and
Tipler; Tipler; Moravec; and Kurzweil. Of coursegilhard’s Omega Point Theory is deeply
Christian, which may be difficult for secular trémsnanists. But transhumanism cannot avoid a
fateful engagement with Christianity. Christiantingions may support or oppose transhuman-
ism. Since Christianity is an extremely powerfulteral force in the West, it is imperative for
transhumanism to engage it carefully. A serioudystf Teilhard can help that engagement and
will thus be rewarding to both communities.

1. Introduction

Pierre Teilhard de Chardin (1881-1955) was a Jgsmalgontologist. He combined his scientific

study of the fossil record with his Christian faith produce a general theory of evolution. Teil-
hard’s body of work has much to offer transhumanigatho advocate the use of technology to en-
hance human capacities and see current human basnigstransition to posthuman forms. There
are several specific reasons for transhumanistitty Teilhard’s work.

The first reason is that Teilhard was one of thst fio articulate transhumanist themes. Transhu-
manists advocate the ethical use of technologyd@mnan enhancement. Teilhard’s writing likewise
argues for the ethical application of technologwider to advance humanity beyond the limitations
of natural biology. Teilhard explicitly argues ftire use of both bio-technologies (e.g., genetic en-
gineering) and intelligence technologies, and degyekeveral other themes often found in transhu-
manist writings. He discusses the emergence ablzagcomputation-communication system, and is
said by some to have been the first to have emasidhe Internet (Kreisberg, 1995). He advocates
the development of an egalitarian global society.w#s almost certainly the first to discuss the ac-
celeration of technological progress to a kind ofg8larity in which human intelligence will be-
come super-intelligence. He discusses the spreduimfn intelligence into the universe and its
amplification into a cosmic-intelligence.

The second reason for transhumanists to study aréilis that his thought has influenced transhu-
manism itself. In particular, Teilhard develops @mega Point TheoryAn Omega Point Theory
(OPT) claims that the universe is evolving towaadgodlike final state. Teilhard’s OPT was later
refined and developed by Barrow and Tipler (198&) by Tipler alone (1988; 1995). Ideas from
the Barrow-Tipler OPT were, in turn, taken up bynm#&ranshumanists (see, for example, Moravec
(1988; 2000) and Dewdney (1998)). Kurzweil alsacatates a somewhat weaker OPT. He says:
“evolution moves inexorably toward our conceptidrGod, albeit never reaching this ideal” (2005:

2 Department of Philosophy, William Paterson UniitgrsThis paper was published in tdeurnal of Evolution and
Technology- Vol. 20 Issue 1 —December 2008 - pgs 1428n://jetpress.org/v20/steinhart.htm
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476; see also 375, 389-390). Many transhumanistk within the conceptual architecture of Teil-
hard’s OPT without being aware of its origins. ladgTeilhard is mostly ignored in the histories of
transhumanism; e.g., he is mentioned once andinmdgssing in Bostrom’s (2005) detailed history
of the transhumanist movement.

The third reason for transhumanists to study Teilha that he develops his transhumanist ideas
within a Christian context. Teilhard shows how omight develop a&hristian transhumanismAl-
though some secular transhumanists may be inctmeeact negatively to any mention of Christi-
anity, such hostility may prove politically costlyranshumanism and Christianity are not essen-
tially enemies. They share some common themes (HspROO5). Of course, it is understandable
that many transhumanists reject the superstitispeas of Christian doctrine and the authoritarian
aspects of Christian institutions. Likewise, Teithavants to abandon those aspects of Christianity.
He argues that Christ is at work in evolution, tGatist is at work in technology, and that the work
of Christ ultimately aims at the perfection of humta@ology. Christianity is a complex network of
doctrines and institutions. A study of Teilhard delp transhumanists to locate and carefully culti-
vate friends in that network and to locate, aneftdlly defend against, opponents.

The fourth reason for transhumanists to study aeihs that they are likely to need to defend
themselves against conservative forms of Chriggaiihe dominant forms of Christianity today (at
least in the USA) are conservative. As the cultuisibility of transhumanism grows, conservative
Christians will increasingly pay it their attentionhey may feel increasingly threatened by trans-
humanism and come to see it as a heresy (Bainhrafiib). Various conservative Christians have
already opposed transhumanism (Wiker, 2003; HoBR42Daly, 2004; Hart, 2005). Since Christi-
anity is an extremely powerful cultural force iretiWest, it is imperative for transhumanism to en-
gage it carefully. Conservative Christian forcesenalready opposed various biotechnologies (such
as embryonic stem cell research and cloning) ang appose all the enhancement techniques that
transhumanists advocate. Conservative Christianityently has the political power to effectively
shut transhumanism down in the West. Teilhard vi@sled by conservative Catholics, and trans-
humanists may have to fight similar battles ovaerilsir issues. And yet Teilhard gained a surpris-
ingly large following both within and beyond theucbh. A study of his work can help transhuman-
ists develop nuanced strategies for defending agattacks from conservative Christians.

The fifth reason for transhumanists to study Tedha that they may want to build bridges to lib-
eral and progressive forms of Christianity. Teithhelieved that science and technology have posi-
tive roles to play in building the City of God ihi$ world. A study of Teilhard’s work may help
transhumanists to explore the ways that transhusmacan obtain support from Christian mille-
narianism (see Bozeman, 1997; Noble, 1999); fr@ndean and neo-Irenaean theodicies (see Hick,
1977; Walker, Undated); from liberal Protestantig®e Arnow, 1950); and from process theology
(see Cobb and Griffin, 1976). Teilhard believedt #naeryone has a right to enter the kingdom of
heaven — it isn’t reserved for any special sextadial, or economic elite. A study of Teilhard’s
writings can help transhumanism embrace a deepeptina of social justice and expand its con-
ception of social concern (see Garner, 2005). Alystof Teilhard can help transhumanists make
beneficial conceptual, and even political, conrmtdito progressive Christian institutions.

My goal in this paper is to present the thoughtethard de Chardin in a way that is defensible and
accessible to transhumanists. Teilhard was workinipe early twentieth century, at a time when
biology was primitive and computer science non4exis Many of his ideas are presented in a nine-
teenth-century vocabulary that is now conceptualiiyolete. My method is to present these ideas in
a charitable way using a contemporary conceptuedivalary, and to show how they have been re-
fined by transhumanists such as Tipler, Moraved, learzweil. One might say this paper offers a
transhumanist reading of Teilhard or even a Tedizer transhumanism. Since | make extensive use
of computational ideas, | am offering a computaaiomodel of Teilhard’s thought. | thereby hope
to make his ideas accessible and to encourageefustiudy of Teilhard among transhumanists.



Teilhard produced an extensive body of work thay im& of interest to them; there is also an enor-
mous secondary literature on Teilhard, much of Wimay be of great interest to transhumanists.

2. Teilhard and computation
2.1 Complexity and logical depth

Physical things can be compared in terms of theg, snass, and so on. But they can also be com-
pared in terms of their complexity. Complexity i$ @bjective physical property and the scale of
complexities is an objective physical scale. Teihsays:

the complexity of a thing . . . [is] the qualityetithing possesses of being composed (a) of a larger
number of elements, which are (b) more tightly aigad among themselves. . . . [Complexity de-
pends] not only on the number and diversity of él@ments included in each case, but at least as
much on the number and correlative variety of thksl formed between these elements. (Teilhard,
1959, The Future of Manpage 98; henceforth abbreviated FUT.)

A first refinement of Teilhard’s thought requirdsat we update his definition of complexity. We
can define the complexity of an object as the arhoticomputational work it takes to simulate the
object. It takes a more powerful computer to sineusamore complex object. Bennett (1990) makes
this idea more precise by defining complexityagcal depth He says:

Logical depth = Execution time required to geneth&object in question by a near-incompressible
universal computer program, i.e., one not itsethpatable as output of a significantly more concise
program. . . . Logically deep objects . . . coniaternal evidence of having been the result afray|
computation or slow-to-simulate dynamical procéBennett, 1990: 142.)

Teilhard observes that increasingly complex systamsemerging in our universe over time. We
can plot this emergence on a graph with two axe@ma axis and a complexity axis (Teilhard,
1973, “My fundamental vision”, page 166; hencefoatbbreviated MFV). Teilhard refers to the
emergence of increasingly complex systemsamsplexification Today we are more likely to talk
aboutself-organization But the idea is the same. According to Benne#t,sould expect more
complex objects to appear later in any evolutioqmaocess. Teilhard would agree.

2.2 The Law of Complexity — Computation

Teilhard correctly observes that the evolutionrafréasingly complex living things on Earth goes
hand in hand with the evolution of increasing meptavers. He uses the teroonsciousnesto
designate any kind of mental activity. He thus igfieom the history of life on Earth that degreés o
complexity correspond to degrees of consciousrndss. is Teilhard’sLaw of Complexity — Con-
sciousness‘Whatever instance we may think of, we may beeghiat everytime a richer and better
organized structure will correspond to the moreettgyed consciousness” (Teilhard, 199%he
Phenomenon of Mampages 60-61, 301; henceforth abbreviated PHEN).

At the time Teilhard was writing, many thinkersibekd that all material things had some degree
of mentality. The doctrine that all material thinggve some mental activity anpsychismTeil-
hard accepted the panpsychism of his day. For drl|lthe scale of complexity runs from atoms to
humans and beyond. So the scale of consciousnestsatso run from atoms to humans and be-
yond. However, nineteenth-century panpsychism éarty obsolete. Once again, we can refine
Teilhard’s vision by replacing his vague nineteecghtury notion of consciousness with the more
precise notion of computation.

As matter self-organizes, systems with the capdoitycomputation emerge. And since it takes a
more powerful computer to simulate a less powestuhputer, more powerful computers are more
complex than less powerful ones. We can thus olitehaw of Complexity — Computatiothe
emergence of increasingly complex systems goes imahand with the emergence of increasingly
powerful computers. At this point, we need a predisfinition of computational power. The power
of a computer is its capacity to simulate other patars. One computer % more powerful than
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computer Y if and only if X can simulate Y but Yrceot simulate X. For Teilharshoogenesiss
the emergence of more and more powerful minds elfawalyze mentality in computational terms,
noogenesis can be understood as the emergenagredismgly powerful computers.

Teilhard’s writings outline a series of epochs ofmplexity. These closely resemble the six epochs
of complexity described by Kurzweil (2005: 7-33).drder to show how Teilhard’s vision is taken
up by such transhumanist thinkers as Kurzweil,dillide Teilhard’s epochs of complexity into the
six outlined by Kurzweil (2005: 15). These are i@ epoch of physics and chemistry; (2) the ep-
och of biology; (3) the epoch of brains; (4) thedp of technology; (5) the epoch of the merger of
biology and technology; and (6) the epoch in whiahuniverse wakes up.

3. First epoch: information in atomic systems

At the beginning of the first epoch, the Big Barrgquces a vast explosion of radiation. The radia-
tion cools and condenses into the simplest matiriladjs: subatomic particles such as electrons and
guarks. The plasma of quarks, in turn, cools amitlenses to form a gas of protons and neutrons.
Continued condensation produces hydrogen atomsitreow pulls hydrogen into stars.

Stars fuse hydrogen into helium and then fusedigblements into heavier elements: “In the stars .
. . the degree of complexity rises rapidly . .e #tars are essentially laboratories in which Natur
starting with primordial hydrogen, manufacturesnagd (FUT: 102). As time goes by, the elements
become more complex: “arranged according to ouesafacomplexity, the elements succeed one
anotherin the historical order of their birth(FUT: 100-101). Stellar nucleosynthesis fills dbe
periodic table of elements. Atoms of all kinds aosv available for the formation of planets and or-
ganic life.

Teilhard’s panpsychism leads him to posit the exis¢é of a primitive kind of mentality (pre-
consciousness or proto-consciousness) in partithesare logically forced to assume the existence
in rudimentary form . . . of some sort of psycheewery corpuscle, even in those (the mega-
molecules and below) whose complexity is of sueh é@ modest order as to render it (the psyche)
imperceptible” (PHEN: 301-302). However, this ditiion of mentality to sub-atomic particles is
hard to defend. And even if we replace consciousngih computation, it seems wrong to attribute
any degree of computation to particles or atoms.dg, however, say that the emergence of the
atoms in the periodic table is the emergence gstem of combinatorial possibilities. These permit
the evolution of computation. Chemistry is compiotaffriendly.

4. Second epoch: information in biological systems

As planets condense out of the rings of debrisrada@tars, self-organization begins to take place on
them: “the stars cannot carry the evolution of erathuch beyond the atomic series: it is only on
the very humble planets, on them alone, that thstenpus ascent of the world into the sphere of
high complexity has a chance to take place” (FUDR2-3).

We know that organic chemistry has appeared orhEaithough biochemistry was primitive in
Teilhard’s day, he knew about polymers and protelites knew about the appearance of organic
chemistry on Earth (PHEN: 70-74). Today we havestteb idea of how the evolution of life pro-
ceeds. We may posit the emergence of auto-catalgtiworks (Kaufmann, 1990). These are net-
works of polymers. They were probably initially werks of RNAs and proteins. DNA is then in-
corporated into such networks, which become endafesliin membranes to form the first living
cells.

Teilhard assigns a low degree of consciousnes®lioners. Of course, Teilhard is wrong to say
that polymers are conscious. But it is correctay that computation first emerges in auto-catalytic
networks of polymers. Polymers (proteins and nocégiids) have the ability to store information.
They have the ability to act as switches and legicuits. Auto-catalytic networks are networks in
which self-referencdirst appears. These networks contain feedbacislod polymer X regulates



the production of polymer Y; polymer Y, in turn,gidates the production of polymer X. Self-
reference is what Teilhard calts/olution (something turns inwards towards itself).

At some point, cells appear that are capable dfrsplication. Self-replication is the next step in
involution. Teilhard assigns a low degree of comssness to cells (PHEN: 87-88). Of course, Teil-
hard is wrong to talk about the consciousnessa#lla But, again, we can talk about the computa-
tional powers of cells. With DNA, cells are thesfithings to store internaklf-descriptionsThe
storage of an internal self-description is sigaificfor two reasons. First, it is a further stejmwo-
lution. Second, it is the initial appearance of whailhard refers to asteriority. The cell stores in-
formation about itself inside of itself. Storageabtelf-description is the basis for the evolutodn
self-awareness.

Teilhard is also aware of the increasing complegitynany-celled organisms: “The simplest form
of protoplasm is already a substance of unheambuoifplexity. This complexity increases in geo-
metrical progression as we pass from the prototugimer and higher up the scale of the metazoa”
(PHEN: 60). As the complexity of living systems lieases, so too does their consciousness: “the
higher the degree of complexity in a living creatuhe higher its consciousness, and vice versa”
(FUT: 105). Once again, it is wrong to attributesciousness to things like sponges and fungi. But
it is right to argue that increasing biological quexity is increasing computational power. With
the emergence of multi-cellular organisms, we $eeemergence of the first computer networks.
We see the emergence of the first networksoafal self-regulation

5. Third epoch: information in brains

Teilhard correctly describes evolution by natuedestion as filling out a Tree of Life. The various
random mutations drive the formation of differeyypds of living things. These types evolve along
different pathways, but always towards greater dewity and more powerful computation. They
develop towards greater self-relation.

The next step in the evolution of greater compateti power (noogenesis) is the emergence of cel-
lular systems specialized for computation. Thegenarvous systems (and immune systems). Teil-
hard says: “we have every reason to think thainimals too a certain inwardness exists, approxi-
mately proportional to the development of theiritsa (PHEN: 144). He argues that there are two
main lines of neural development. These are thecissand the mammals (PHEN: 153). We know
today that he should have added the birds. Birdsaanong the most intelligent animals on the
planet (perhaps just shy of the intelligence oftitgher primates). So there are three lines in lwhic
intelligence is emerging with the greatest strentth insects; the birds; and the mammals. Within
the insects, intelligence emerges most powerfullthe social insects (ants, bees, termites). Within
the birds, it emerges most powerfully in the cosvidrows, ravens) and parrots. Within the mam-
mals, it emerges most powerfully in the primates.

The emergence of intelligence goes hand in harld thite other features: (1) the emergence of so-
cial networks (computer networks); (2) the emergeoicsignaling systems; and (3) the emergence
of exosomatic organs (technologies). These thrawifes are found in the social insects, in intelli-

gent birds, and in the primates. They are consexpseof the increasing power of computers bound
into networks. The emergence of these three featoeesponds to the separation of software from
hardware (the separation of the program from thapeder) and the emergence of computational
universality. Intelligent swarms are more and niike universal computers.

As brains develop, they store increasingly com@el-representations. While the genome of an
organism stores a static self-description of thigaoism, its nervous system stores a dynamic self-
description. Nervous systems can learn. We musttlagidimmune systems can also learn (they
store memories in modifiable DNA). Still, braingeanore powerful computers than immune sys-
tems; so we'll focus on brains. Brains store seffresentations of the organism. Self-consciousness
evolves in organisms with increasingly complex msaiSelf-consciousness is the next step in invo-
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lution. It is a deepening and intensification afemority. Self-consciousness does not first emerge
with humans. It emerges earlier. But in humangddmes most intense.

As organisms become self-conscious, they beconetalonsciously modify their own represen-
tations (both of themselves and their environmeM#&)h the emergence of self-consciousness, in-
telligence becomes self-directing. Social netwotkaguages, and technologies all become self-
directing. If we think of the mental content of arganism as software, we can say that a self-
conscious system is able to modify its own softwareelf-conscious system is a self-programming
computer. For such systems, the software is abdedatve on its own. Insofar as the evolution is in-
dependent of the hardware, we can say that softhaseseparated itself from the hardware. Evolu-
tion can thus continue in software (e.g., in theletion of the knowledge of a society). As organ-
isms and societies (computer networks) becomeasefe and self-directing, parts of the universe
become aware of the whole universe and their o#latio it. The software can contain representa-
tions of the universe as a whole (e.g., scientifeories). Hence the universe can be said to “wake
up” wherever software begins to evolve on its own.

We are aware of one place in the universe in whaftware has become separated from hardware:
the emergence of humans. Humans thus have a spésia& in noogenesis (the evolution of in-
creasingly powerful computers). Hence: “Man is ti@ center of the universe as once we thought
in our simplicity, but something much more wonde&ruthe arrow pointing the way to the final
unification of the world in terms of life. Man alerconstitutes the last-born, the freshest, the most
complicated, the most subtle of all the succeskiyers of life” (PHEN: 224). Of course, we must
bear in mind that there are other lines in the wéesarthly life that are leading to this self-
awareness. And it is entirely possible that lifeotimer planets has also led to self-awareness.

6. Fourth epoch: information in exosomatic organs

Many writers have thought of technology in biolajiterms. Tools extend the functional powers of
natural organs (e.g., clothes extend the protegibveers of the skin). Tools can be regarded as arti
ficial organs (e.g., cameras are artificial eyesnputers are artificial brains). Tools are organs o
side of the body (Turner, 2000). They amsomatic organslhe global system of exosomatic or-
gans is like an organism. We can refer to the dglsystem of technology as tiechnosphererTeil-
hard thinks of technology in biological terms. Tieehnosphere is “like some great body which is
being born — with its limbs, its nervous systers pierceptive organs, its memory” (PHEN: 245-46).

Evolution continues in technology (PHEN 223; semd)yson, 1997). Several technologies are of-
ten said to be essential to the future evolutiohwhanity (Garreau, 2005; Kurzweil, 2005). These
are (1)genetictechnologies; (2joboticstechnologies; (3) artificiaintelligencetechnologies; and
(4) nano-technologiesAlthough he does not talk about robotics or neahnologies, we can infer
that Teilhard would welcome them. But Teilhard ddescuss genetic and information-processing
technologies.

First, Teilhard talks about information-processiteghnologies. He writes briefly but positively
about computers and the “young science of cybarsiefl966: 110). Some have argued that Teil-
hard foresaw the Internet (Kreisberg, 1995). Hedess “a generalized nervous system, emanating
from certain defined centers and covering the eminface of the globe” (FUT: 125; PHEN: 244).
More precisely, Teilhard writes:

how can we fail to see the machine as playing atcoctive part in the creation of a truly colleetiv

consciousness? . . . | am thinking, of courseh@nfirst place of the extraordinary network of madi
and television communications which . . . already Us all in a sort of “etherized” universal con-
sciousness. But | am also thinking of . . . thoser@Eshing electronic computers which, pulsating

with signals at the rate of hundreds of thousansiscand, not only relieve our brains of tedious and
exhausting work but, because they enhance theteddamd too little noticed) “speed of thought,”
are also paving the way for a revolution in theesplof research. . . . all these material instrumen



. . are finally nothing less than the manifestatiéra kind of super-Brain, capable of attaining mas
tery over some supersphere in the universe. (FBI:6R.)

This generalized nervous system (this “super-Bjas’an exosomatic nervous system. It is the to-
tality of all computing and communications techrgps. At present (2006), this exosomatic nerv-
ous system spans the whole Earth and extendshpetedlar system (via satellites, space-probes,
Martian rovers, etc.). The evolution of the ingdince of the whole human species is continuing in
the exosomatic nervous system.

Teilhard also talks about genetic and biotechnegHe refers to genetic engineering “we appear
to be on the eve of having a hand in the developmieour bodies and even of our brains. With the
discovery of genes it appears that we shall socabbeeto control the mechanism of organic hered-
ity” (PHEN: 250; MFV: 181). He argues, further, thuman intelligence should guide human evo-
lution via genetic engineering. He is thus argumrgan ethically appropriate form of eugenics:

So far we have certainly allowed our race to dgvelorandom, and we have given too little thought
to the question of what medical and moral factoustmeplace the crude forces of natural selection
should we suppress them. In the course of the ape®nturies it is indispensable that a nobly hu-
man form of eugenics, on a standard worthy of @rsgnalities, should be discovered and devel-
oped. Eugenics applied to individuals leads to eiegeapplied to society. (PHEN: 282.)

He envisions the synthesis of entirely new forméfef “we may well one day be capable of pro-
ducing what the Earth, left to itself, seems nayEmable to produce: a new wave of organisms, an
artificially provoked neo-life” (PHEN: 250).

When human intelligence guides both human evoluéiod the evolution of novel forms of life,
then evolution on Earth will have become self-direx. Evolution has so far been blind; but when
it is guided by human thought, it becomes reflecand thus self-directed. Biotechnology is thus a
further step in the rise of evolution to self-canssness.

A historical survey of technological progress jiiss the conclusion that technological evolution is
accelerating (see Kurzweil, 2005). Teilhard argined information technology is accelerating ac-
cording to a “geometrical progression” (PHEN: 246ne might see here a primitive version of

Moore’s Law. Teilhard refers to the intensity ofanrmation-processing on Earth as the “psychic
temperature” of the Earth. He says “there is atntloenent a rapid rise in the psychic temperature
on Earth, caused by the activity of an economicthtelogical network which is being tightened at

a continually accelerated speed” (Teilhard, 1973yd principles™: 148). The convergence of ge-

netic and information technologies aims at thequidn of human intelligence: “Thought might ar-

tificially perfect the thinking instrument itsel{(PHEN: 250).

7. Beyond the fourth epoch

Teilhard correctly observes four epochs of selfanigation: (1) the emergence of stars and stellar
nucleosynthesis; (2) the emergence of planetsth@)emergence of living things and biological

evolution; (4) the emergence of intelligence (invoeis systems). Each form of self-organization

gives rise to the next. Evolution is thus hieracahi

From these facts, he infers that evolution hasrection (PHEN: 146, 290). It is directed towards
the production of increasingly complex systems @whive might interpret as the production of in-
creasingly powerful natural and artificial computisystems). Teilhard argues further that there is a
force (radial energy) that drives self-organizat{i6t/T: 70). There is a universal force @fttropy
that opposes entropy. Noogenesis happens everywhédrerever there are life bearing planets in
the Universe, they too will become encompassea, tile Earth, with some form of planetized
spirit” (FUT: 109).

On the evidence of the four epochs of evolutionlhaed posits further epochs. He posits the emer-
gence of super-intelligent super-humans (FUT: PHEN: 231-34). He says “there is for us, in the
future, under some form or another, at least ctllely, not only survival but alssuper-lif¢
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(PHEN: 234). Although the Earth is threatened bywydisasters, Teilhard argues that they will not
happen:

When the end of the world is mentioned, the ide ldaps into our minds is always one of catastro-
phe. Generally we think of a sidereal cataclysn&ince physics has discovered that all energy runs
down, we seem to feel the world getting a shadiieshevery day. . . . Onslaughts of microbes, or-
ganic counter-evolutions, sterility, war, revolutie there are so many ways of coming to an end.
We are well aware of these different eventualities. And yet, on the strength of all we learmiiro
past evolution, | feel entitled to say that we hawgéhing whatever to fear from these manifold disas
ters in so far as they imply the idea of prematgedent or failure. However possible they may be
in theory, we have higher reasons for being swuatthiey will not happen. (PHEN: 274-75.)

Teilhard’s reasoning about the future is an eaxignaple of what Tipler (1995) callshysical es-
chatology Physical eschatology is closely connected toousranthropic principles(Barrow and
Tipler, 1986). We can identify three anthropic piples in order of increasing strength. First is th
Weak Anthropic Principle (WAP): any cosmology mhbstconsistent with the emergence and exis-
tence of creatures (like us) who are able to stetecosmology (Barrow and Tipler, 1986: 16). The
WAP is not controversial. But the Strong Anthropignciple (SAP) certainly is. It says: “The Uni-
verse must have those properties which allow ofelévelop within it at some stage in its history”
(Barrow and Tipler, 1986: 21). The Final Anthropidnciple (FAP) is even more controversial. It
says: “Intelligent information-processing must com® existence in the Universe, and, once it
comes into existence, it will never die out” (Barrand Tipler, 1986: 23).

Teilhard clearly subscribes to the Final Anthropiinciple. But his version of the FAP explicitly
includes the perfection of humanity. He says: “Vé@drseen and admitted that evolution is an as-
cent towards consciousness. . . . Therefore itldhawiminate forwards in some sort of supreme
consciousness. But must not that consciousnesss ifo be supreme, contain in the highest degree
what is the perfection of our consciousness?” (PHEI8). He further says that “The only universe
capable of containing the human person is an irshlg ‘personalizing’ universe” (PHEN: 290).

It is difficult to defend any version of the FAPnd therefore it is difficult to defend any Omega
Point Theory. Tipler makes an argument from beafitythe FAP is a beautiful principle; and (2)
“We physicists know that a beautiful postulate isrenlikely to be correct than an ugly one”
(Tipler, 1988: 32; see also Tipler, 1995: 11); #fere (3) the FAP is more likely to be true than
false. But this argument is very weak. Of course, Teilhard the anthropocentric version of the
FAP is a matter of religious faith.

Transhumanists like to marshal evidence that hutyasi developing into a super-intelligence.
They project current technological trends intofdrefuture. And that is all fine. But we cannotenf
with any certainty or inevitability that humanityiliweach the fifth or sixth epochs of complexity.
At most we can argue for some degree of probaliiidy we will reach the fifth or sixth epochs. Or
we can argue for some degree of probability thatesaivilization somewhere will reach them.
Since including the whole universe includes morpasfunities, the probability that some civiliza-
tion will reach the fifth or sixth epochs is perBapigher. Nevertheless, since we are following
Teilhard’s vision, | will proceed as if Teilhardi®rsion of the FAP is true. In what follows, | will
assume that human civilization will make progress the fifth and sixth epochs.

8. Fifth epoch: the merger of humanity and technolgy
8.1 Kurzweil's Singularity

As already mentioned, Teilhard recognizes thatpéee of technological advance is accelerating.
He argues that this acceleration will lead to tmegence of a global super-machine: “all the ma-
chines on Earth, taken together, tend to form glajrvast organized mechanism” (FUT: 160).
These machines begin to operate on themselves ‘dhaslerating and multiplying their own
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growth and forming a single gigantic network gingjithe Earth” (FUT: 160). This self-direction of
technological evolution is the next type of invadut (after self-replication and self-consciousness)

The emergence of a global super-machine that direscown evolution seems to correspond closely
to the idea of the Singularity developed by RayZueil, who defines it as “a future period during
which the pace of technological change will be aaid, its impact so deep, that human life will be
irreversibly transformed” (Kurzweil, 2003 he Singularity is Neampage 7; henceforth abbreviated
SING). Kurzweil says the Singularity will transfofmumans into super-humans:

Our version 1.0 biological bodies are likewiselfeaid subject to a myriad of failure modes . . eTh

Singularity will allow us to transcend these linibkds of our biological bodies and brains. . . . We
will be able to live as long as we want . . . Thieg8larity will represent the culmination of the

merger of our biological thinking and existencehadur technology, resulting in a world that islstil

human but that transcends our biological roots.r&véll be no distinction, post-Singularity, be-

tween human and machine or between physical atdlneality. (SING: 9.)

Teilhard affirms that there will be a period of ipechnological change that will fuse humanity
with technology. But he does not identify this périwith the Singularity. For Teilhard, the Singu-
larity comes later. The fusion of humanity with haology is the birth of the noosphere and the
emergence of the spirit of the Earth.

8.2 The emergence of the spirit of the Earth

At this point of his discussion, Teilhard has atlgargued for the emergence of a technosphere. He
has argued for the emergence of “a generalizedonsrgystem, emanating from certain defined
centers and covering the entire surface of thegjl@BUT: 125). We may take this to be a system
of interconnected computing machines. The Intersiedn early version of this nervous system.
Teilhard argues that individual humans will evetijutuse into a single super-mind (PHEN: 278).
A universal computational medium will cover the tBa’A human super-consciousness will emerge
within this computational medium:

We are faced with a harmonized collectivity of atossnesses equivalent to a sort of super-
consciousness. The idea is that of the Earth niyt lmecoming covered by myriads of grains of
thought, but becoming enclosed in a single thinléngelope so as to form, functionally, no more
than a single vast grain of thought on the sideseale, the plurality of individual reflections g

ing themselves together and reinforcing one anathéhe act of a single unanimous reflection.
(PHEN: 252.)

In what follows, | will sketch a technically plabs way for this planetary computation to emerge.
We can easily imagine that human brains and baslik$ecome increasingly merged with artifi-
cial computers (Teilhard already hints at this @68: 111). Some human brains already (in 2006)
are directly plugged into computing machines. lItperfectly reasonable to think that brain-
computer interfaces will become more common andencomplex. Moravec (1988: ch. 4) has ar-
gued that human brains and bodies can be scanmkthein programs abstracted. These human
body-programs can then be run on artificial sumemjguters. Living thinking things will merge
with the Internet.

The Internet is presently limited in several waysfirst limit is that it consists of separate quum

ing machines linked in thin ways (by wires or radi@nnels). It can overcome this limit by the fu-
sion of all computers into a single computationadmm. This computational medium could be a
layer of silicon covering much of the Earth; ocduld be a layer of carbon nano-tubes and nano-
switches; or it could be a layer containing botlten and carbon. This computational medium will
be like a gigantic rhizome or network that covérs planet’s entire landmass. The second limit is
that the Internet depends on external power soulcean overcome this limit by becoming solar
powered.
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We thus posit an Earth covered by a layer of morputronium This computronium is composed
of self-constructing and self-repairing nano-maekifnanobots). It is like Bill Joy’s grey goo, but
it is not life-destroying. Rather, this layer ofnmdots is a single living thinking substance. lais
layer of living and thinking material. It is solppwered. All living systems are eventually scanned
and their body-programs are uploaded into the lajeomputronium. They live in a virtual reality
simulation of their past ecosystems. But this waftteality is not unreal. It is made of real mass-
energy.

The evolution of computation on Earth leads todbeversion of the whole Earth into a planetary
super-computer. Teilhard says we aim at “an inteiatalization of the world upon itself, in the
unanimous construction ofspirit of the Earthh (PHEN: 253). The spirit of the Earth is the tdtal

of (human and non-human) software processes rummrige planetary super-computer:

the collectivization of the human race, at pressuelerated, is nothing other than a higher form
adopted by the process of moleculization on th&asarof our planet. The first phase was the forma-
tion of proteins up to the stage of the cell. Ie #econd phase individual cellular complexes were
formed, up to and including Man. We are now athlibginning of the third phase, the formation of
an organicosocial supercomplex, which . . . cary aglcur in the case of reflective, personalized
elements. First the vitalization of matter, assedawith the grouping of molecules; then the
hominization of Life, associated with a supergrogpdf cells; and finally the planetization of Man-
kind, associated with a closed grouping of peollankind, born on this planet and spread over its
entire surface, coming gradually to form arounce#sthly matrix a single, major organic unity, en-
closed upon itself; a single, hypercomplex, hypeteed, hyperconscious arch-molecule, coexten-
sive with the heavenly body on which it was bosnobt this what is happening at the present time —
the closing of this spherical thinking circuit? (FUL08-9.)

The technosphere will become theosphereHistory points to “the progressive genesis of iwha
have called a ‘noosphere’ — the pan-terrestriadioigm in which, by compression and arrangement
of the thinking particles, a resurgence of evoluijisself now become reflective) is striving to gar
the stuff of the universe towards the higher coodg of a planetary super-reflection” (MFV: 180).
Teilhard says “The noosphere, in short, is a stdpes thinking machine” (FUT: 168). We can
think of this as the conversion of the entire Eamtb a planetary super-computer (see SING: 350).

8.3 Material expansion into the universe

The noosphere is a living thinking machine with emaus physical powers. Teilhard writes that “in
becoming planetized humanity is aquiring new phaisoowers which will enable it to superorgan-
ize matter” (FUT: 171). One possible future for th@osphere is that it will superorganize larger
and larger arrangements of matter. It will expamatemally into the solar system and universe.
Teilhard considers this option: “We may perhaps enty Venus — perhaps even further afield”
(FUT: 115). Elsewhere, he says

we may begin by asking seriously whether life wdk perhaps one day succeed in ingeniously forc-
ing the bars of its earthly prison, either by fimglthe means to invade other planets or . . . binge

into psychical touch with other focal points of soibusness across the abysses of space. The meet-
ing and mutual fecundation of two noospheres wpgpasition which . . . is merely extending to psy-
chical phenomena a scope no one would think of idgnp material phenomena. Consciousness
would thus finally construct itself by a synthesigplanetary units. Why not, in a universe whose as
tral unit is the galaxy? (PHEN: 286.)

The material expansion of the noosphere into theeuse has several stages. The first is the con-
version of the solar system into a computer. Thar|ystem can be converted into a computer first
by building increasingly large Dyson Spheres arotive sun (Kurzweil, 2005: 350). The second
stage is the expansion outwards from the solaesysit is the colonization of the galaxy. One way
to colonize the galaxy is to use robotic space-psdlften called von Neumann probes). According
to this strategy, our solar system will send owrerously large flocks of enormously small robots.
These robots will flock to other planetary systeand convert them into super-computers.
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The material expansion of the noosphere takestaghe very far future. Barrow and Tipler write
that life will expand outwards from the Earth uritiencompasses half of the universe (1986: 675).
Around that time, they argue, the universe willtsta converge to a Big Crunch. According to Bar-
row and Tipler, this Big Crunch is a good thing fiée, since it means that energy will always be
available for computation. As the universe conveyrgke available energy will be used more and
more efficiently. So the computational power of tihreverse goes up without bound as time goes
on. The universe at the moment of the Big Crundmisnfinitely powerful computer. It is the Bar-
row-Tipler Omega Point. This infinity will be thené of time — a total and endless presence of all
possible finite computational processes (Barrow amder, 1986: 675-77). Recent observations
have, however, raised objections to the Barroweripkchatology. It seems that our universe is not
converging to a Big Crunch. On the contrary, itpamsion is accelerating. Accordingly, the Bar-
row-Tipler Omega Point Theory appears to be refbtedmpirical evidence.

Kurzweil sketches an eschatology that does notriepe the Big Crunch. As civilization fills the
universe, it will be able to program matter at thest basic physical level. We will discover ways
to turn “dumb matter” into “smart matter.” We wile able to convert any material structure into a
substrate for universal computation (into computror). Kurzweil describes our expansion into the
universe in the following passages:

In the aftermath of the Singularity, intelligenckerived from its biological origins in human brains

and its technological origins in human ingenuityl] iegin to saturate the matter and energy in its
midst. It will achieve this by reorganizing matterd energy to provide an optimal level of computa-
tion . . . to spread out from the Earth. . . . @]ldumb” matter and mechanisms of the universe will
be transformed into exquisitely sublime forms delligence, which will constitute the sixth epoch

in the evolution of patterns of information. (SINEL.)

As intelligence saturates the matter and energijadola to it, it turns dumb matter into smart matte
Although smart matter still nominally follows thaws of physics, it is so extraordinarily intelligen
that it can harness the most subtle aspects dhtte to manipulate matter and energy to its will.
(SING: 364.)

Kurzweil recognizes that the evolution of intellige in our universe faces certain material limits.
Kurzweil considers various highly speculative wayget around these limits (2005: 359-66). But
he also suggests more deeply (and more specuigtibelt these material limits might be irrelevant
to the evolution of intelligence, that the evoluatiof intelligence may not be constrained by makeria
forces:

My conjecture is that intelligence will ultimatefyrove more powerful than these big impersonal
forces. . . . Intelligence does not exactly regkallaws of physics, but it is sufficiently clevand
resourceful to manipulate the forces in its midsbénd [them] to its will. . . . Ultimately, intell
gence will be a force to reckon with, even for thegy celestial forces (so watch out!). The laws of
physics are not repealed by intelligence, but teiégctively evaporate in its presence. So will the
Universe end in a big crunch, or in an infinite axpion of dead stars, or in some other manner? In
my view, the primary issue is not the mass of timév&rse, or the possible existence of antigravity,
or of Einstein’s so-called cosmological constaratiRr, the fate of the Universe is a decision get t
be made, one which we will intelligently considenem the time is right. (1999: 258-60.)

9. Sixth epoch: the universe wakes up
9.1 Teilhard’s Singularity

Although Teilhard considers the possibility thag tioosphere will expand materially into the uni-
verse, he regards this possibility as a dead eH&RP 286-87; FUT: 302). The computational ca-
pacity of the material universe is finite. An exgdarg intelligence will eventually encounter the
computational limits of matter (see Kurzweil, 20@®84-66, 485-87). We will hit a wall. Teilhard

suggests that when intelligence hits the computatiimits of matter, it must change course. It
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must strive for a different kind of realization. $eilhard is not interested in leaving the Earth (o
solar system) materially.

Teilhard often speaks ofaitical point in the evolution of human intelligence: “In oumg Man-
kind seems to be approaching its critical poinso€ial organization” (FUT: 31, 47). He refers to
the critical point as “the entry into the super-famh(PHEN: 244-45). He says that intelligence will
reach a critical point of intensity which “repreteour passage, by translation or dematerialization
to another sphere of the Universe: not an endinpeUltra-Human but its accession to some sort
of Trans-Human at the ultimate heart of things” TF98). Teilhard’s “Ultra-Human” is what we
would call the transhuman and his “Trans-Humamist we would call the posthuman.

Teilhard identifies the critical point with the G$tran notion of theparousia: “the parousiac spark
can, of physical and organic necessity, only bellkith between Heaven and a Mankind which has
biologically reached a certain critical evolutiopgroint of collective maturity” (FUT: 267). The
parousia is the fulfilment of the mission of Chrikt is crudely portrayed in popular religion &t
“second coming” of Christ or the “rapture”. For Theird, it is a radical biological change. He writes
that when future human intelligence passes thrabgtcritical point it “will penetrate for the first
time into the environment which is biologically tasjte for the wholeness of its task” (FUT: 51).
The critical point (identified with the parousia)the Teilhardian Singularity.

9.2 Informational expansion into the universe

As we consider the evolution of intelligence in geth epoch, we must deal more and more with
the explicitly religious and speculative aspectseilhard’s thought. Teilhard has little interest i
the material expansion of the noosphere into spdeewrites that future human intelligence will
“break through the material framework of Time anh&” (FUT: 175). He repeatedly says that fu-
ture human intelligence will leave the Easthiritually (PHEN: 272, 273, 287; FUT: 116, 175, 303-
304). We obviously need to clarify Teilhard’s netiof leaving the Earth spiritually. At first glance

it looks like old-fashioned supernaturalism. Butlfi@d consistently says that his orientation is
scientific.

For Teilhard, to leave the Earth spiritually iseoter thepleroma(Teilhard, 1974: 64-75). This is
the medium in which individual human persons becaitimately perfected and harmonized. Teil-
hard denies the materiality of the pleroma, butfiems (and stresses) the pleroma’s physicality
(1974: 67-72). He says that those who enter theoqple will be ‘physicallyincorporated” into it
(1974: 70; the italics are Teilhard’'s). He says pheroma is spatially “extended to the galaxies”
(174: 236). Hence for a person to escape the Eaithually is for that person to break free from
his or her material realization, while remainingygieally in space-time. As we leave the Earth
spiritually, we do not vanish from the universeilfiad writes that at the critical point we pasy “b
translation or dematerialization, to another sploérde Universe” (FUT: 298). | understand this to
mean that at the critical point future human ingelhce will no longer be realized by any network
of material particles and forces. We will ceasbéeaealized by matter. This does not contradict the
naturalistic thesis that we are entirely physittatimply implies that not every physical thingas
material thing — physics has deeper levels. Thepia is physical, but its physicality is deepemntha
material.

Many writers at the intersection of basic physied aomputer science have argued that the material
world is not the deepest level of our physical ense. They argue that the deepest level of physical
reality is computational (Fredkin, Landauer, andfdlg 1982; Fredkin, 1991; Zeilinger, 1999).
Early work on the computational foundations of pbygended to treat the universe as a cellular
automaton like the game of life (see Poundston851¥Each spatial point is a computer. The states
of these computers form various physical fieldg.(e¢he electro-magnetic and gravitational fields).
Material particles are self-perpetuating disturleanion these fields (like gliders in the game d#)lif
But the states of these computers are purely irdtiomal, and they can do more than just realize
material fields. We can think of these computersuasing the sorts of informational processes that
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go on in human or super-human bodies and braind.w#encan go beyond the finitism of cellular
automata theory. We can think of these computersfemtely complex. They might be accelerat-
ing universal Turing machines (Copeland, 1998). rif\&atial point is an infinitely powerful
physical computing machine interacting with annitfi of other points. On this hypothesis, the
deepest level of physical reality is an infinitelgmplex network of infinitely powerful computers
(call it theNetworR. | suggest that the most precise way to thinkeafhard’s pleroma is to think of
it as the Network. The Network is physical but nwiterial. For Teilhard, spirit looks very much
like energetic information. Spirit is software ioti@n. As humanity becomes super-intelligent, it
will cease to be material and will become purefpimational. Future intelligence will cease to be
materially realized. Evolution will pass into thieq@ma.

The hypothesis that evolution continues in thequtea enables us to make sense both of Teilhard’s
claim that we will leave the Earth spiritually anflKurzweil's conjecture that intelligence will ul-
timately be more powerful than the big impersowatés of the cosmos. A human person is a living
thinking informational process. At present we aafeimational processes realized by carbon chem-
istry. We are realized by flesh. Our future sup@mhan descendants may be realized by other kinds
of materials (e.g., silicon). But the materialsnihich human or super-human computations are real-
ized are not essential to those computations. Webearealized by purely informational processes
in the pleroma. If we (or our super-human descetsjld@arn to program the pleroma, then we can
program ourselves into it. We will live, move, analve our being in the pleroma. We will become
living thinking software patterns. We will spreadarmationally to fill the entirety of an infinitgl

rich future cosmos. If there are other intelligespecies, we will merge our computations with
theirs. If all this happens, then we won't needvimrry about the future material evolution of the
universe. Material structures will no longer baxaich interest to intelligent life. Future intelligse
may choose to work with matter (perhaps for adistpression) or it may ignore matter. Intelli-
gence will no longer be material and will have breeopurely informational. It will have become
spiritual.

9.3 The resurrection of the body

For Teilhard, faith in Christ is the conviction ththe cosmic process is tending to a final state in
which all persons are saved. Salvation is the regoand perfection of what is most personal in
every human (PHEN: 260-64; FUT: 175). Teilhard ofterites about this salvation in psychologi-
cal terms (e.g., in terms of consciousness). Butlke talks in biological terms about the passage
through the critical point (FUT: 51). He writess“the Kingdom of God a big family? Yes, in a
sense it is. But in another sense it is a prodgyioiological operation — that of the Redeeming In-
carnation” (PHEN: 293). On this view, there is mason to oppose the psychological to the bio-
logical. Human cognition is a biological computatiaunning in every cell in the body at the mo-
lecular level. The psychology of an individual huntady is recovered and perfected when the bio-
logical program that was running on that body oxered and perfected. The recovery and perfec-
tion of an individual body-program is the resuri@ctof the body. The resurrection of the body is
obviously not the revival of a corpse. It is thenslation of the body-program into a new medium.

The resurrection of the body has long been assatiaith the disembodiment and re-embodiment
of the soul. A long tradition identifies the soulthvthe form of the body (see AristotlBge Anima
412a5-412b21; Aquina§umma Theologi¢aPart 1, Q 78-84). We may follow this traditiohet
form of the body is the form of the biological comtg@tion running in every cell in that body at the
molecular level. The soul may be identified witle tody-program, as several important Christian
thinkers have done (Hick, 1976: ch. 15; Reichenp&6i8; Polkinghorne, 1985: 180-81; Mackay,
1997). Barrow and Tipler explicitly identify thedawith the body-program:

an intelligent being — or more generally, any lyyicreature — is fundamentally a type of computer .
the really important part of a computer is not plaeticular hardware, but the program; we may even
say that a human being is a program designed t@muparticular hardware called a human body,
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coding its data in very special types of data gferdevices called DNA molecules and nerve
cells. The essence of a human being is not the batthe program which controls the body . . . de-
fining the soul to be a type of program has muchdmmon with Aristotle and Aquinas’ definition
of the soul as “the form of activity of the body.living human being is a representation of a defi-
nite program rather than the program itself. Imgiple, the program corresponding to a human be-
ing could be stored in many different forms. (Barand Tipler, 1986: 659.)

For Barrow and Tipler (and especially for Tiplea)particular human individual is resurrected when
its body-program begins to run on the material sgpenputer formed during the Big Crunch.
Tipler refers to an exact simulation aseanulation He says: “the physical mechanism of individual
resurrection is the emulation of each and everg-d®ad person — and their worlds — in the com-
puters of the far future” (1995: 14, 220). Of cayreur emulations in the computers of the far fu-
ture need not suffer and die as we do on Earthy Tha be improved. They can live indefinitely.
Their lives can be guided into super-human forn #sen into forms of ever higher complexity.
They can become infinitely complex (Barrow and &ipl1986: 659-61). Since the end of the uni-
verse in a Big Crunch does not seem likely, howetrer Barrow-Tipler theory of resurrection does
not seem likely either. And even if a Big Crunchreviékely, Teilhard would not agree that we will
be resurrected by emulation on any futoraterial machines. All material machines have limits.
For Teilhard, the future of intelligence lies begidhe material.

According to my computational interpretation of [hard, a particular human individual is resur-
rected when its body-program begins to be reallmgedome network of machines in the pleroma.
The realization of a body-program by some netwdrinachines in the pleroma is the resurrection
body. If this is right, then our resurrection badare purely informational. They are spiritual bod-
ies. They are theoma pneumatikoaf St. Paul (1 Corinthians 15). Although they ac¢ material,
they are still physical. These bodies are likelyetolve into posthuman forms. For example, they
may evolve into forms like Moravec’s bush robot988: 102-108; 2000: 150-54). Moravec ob-
serves that a human body has a recursive sticlsticks pattern. The body has a level O stick (the
chest). At each free end, the level O stick sprowmtssticks at level 1 (arms and legs). At eacke fre
end, the level 1 sticks sprout five sticks at le¥¢fingers and toes). This pattern can be regiédri
and extended. A bush robot starts with a levelidksAt each free end, each level n stick sprouts
27(n+1) sticks at level n+1. Just as our fingeessrorter and thinner than our arms, so the stitks
each level are shorter and thinner.

9.4 The universality of the resurrection

Teilhard believed that human life and intelligemoauld break free from the constraints of material
realization and become spiritual. On this accoaat,descendants here on Earth will evolve to the
cosmic level (the sixth epoch). One might objeett thuch a future does not look very likely for
humanity. Humanity is one species on one planetiogoone star. The odds are that humanity will
fail before translating itself into the pleroma.dAaven if our descendants become spiritual bodies,
we and our ancestors are likely to be dead. We aeedrgument that we will be resurrected no
matter what happens to the Earth.

Teilhard often affirms the existence of many ex@aestrial civilizations (PHEN: 286; FUT: 90-
117; Teilhard 1974: 36-44). We can argue thany civilization becomes cosmic (if it enters the
pleroma), then every human will be saved. The asqirgoes like this: (1) the emergence of some
cosmic civilization is probable in the future ofrawniverse; (2) a cosmic civilization will be alite
simulate all civilizations with lesser intelligeng@) a cosmic civilization is obligated both byet
ics and its desire for omniscience to simulatdesser civilizations (see Tipler, 1988: 44; Tipler,
1995: 245-50); (4) a cosmic civilization is senagtito its ethical and epistemic obligations; (5)
therefore, a cosmic civilization will simulate #kss complex civilizations and will also guide thei
evolution to the cosmic level. If human civilizatits less complex, it follows that (6) a cosmiciciv
lization will simulate human civilization and wiljuide its evolution to the cosmic level. This iseon
of the scenarios contemplated in Bostrom’s wellwnaimulation argumen{2003). If our future
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descendants (or the members of some other cosmization) break through into the pleroma,
they will be able to recover every past intelligéuing thing by the brute force simulation of all
programs (see Moravec, 1988: 122-24; Tipler, 122%8). Hence they will run our body-programs
again and resurrect our bodies.

10. The Omega Point
10.1 The Omega Point as a universal Turing macte

Teilhard argues that the universe is convergente(RH259). World-history converges to a final
state. He refers to this state as the Omega Paiobrding to Teilhard, the souls of humans some-
how meet in the far future at the Omega Point (PHERR). Barrow and Tipler offer a computa-
tional interpretation of Teilhard’s idea. They ghg soul is the body-program and that the Omega
Point is a super-computer formed in the Big Cruatthe end of time. Tipler (1995: 249-50) is ex-
plicit: “the Omega Point in Its transcendence ig$sence a self-programming universal Turing ma-
chine, with a literal infinity of memory.” To sahat all souls meet at the Omega Point is justyo sa
that the Omega Point runs all possible human badgrpms. | agree with Barrow and Tipler that
the Omega Point is a super-computer that runsogliple human body-programs. But | do not be-
lieve the Omega Point is formed in some Big Cruathhe end of time. Rather, | think of the
Omega Point as the final or goal state of the phero

Teilhard interprets the Omega Point in both Chaistind pantheistic terms. At the Omega Point “as
St. Paul tells us, God shall be all in all. Thigndeed a superior form of ‘pantheism’ . . . th@eo:
tation of a perfect unity, steeped in which eadmant will reach its consummation at the same
time as the universe” (PHEN: 294). Teilhard defenidsself against the charge that such pantheism
is non-Christian:

to put an end once and for all to the fears of thaism”, constantly raised by certain upholders of
traditional spirituality as regards evolution, hoan we fail to see that, in the case afoaverging
universesuch as | have delineated, far from being bormftioe fusion and confusion of the elemen-
tal centers it assembles, the universal centenification (precisely to fulfill its motive, colldive
and stabilizing function) must be conceived aseiisting and transcendent. A very real “panthe-
ism” if you like . . . but an absolutely legitimapantheism — for if, in the last resort, the reflex
centers of the world are effectively “one with Gptliis state is obtained not by identification (God
becoming all) but by the differentiating and comigating action of love (Goall in everyong
And that is essentially orthodox and Christian. E&N:4309-310.)

Teilhard’s synthesis of Christianity and pantheisas a remarkably clear and elegant computa-
tional interpretation. The pleroma is a networkirdinitely complex computers. | have suggested
that each computer is an accelerating universah@unachine with infinite memory (an AUTM).
Just as an infinite set contains infinitely manfynite subsets, so an AUTM can exactly simulate in-
finitely many other AUTMs. It exactly simulates theby running them as sub-programs. Each of
these sub-programs isvatual machine | have said that each resurrection body has ¢lepof an
AUTM. Accordingly, while running its own body-progm, each resurrection body can also exactly
simulate every other resurrection body by runntragsia sub-program (as a virtual body). We might
say that every resurrection body runs all the atlreits imagination (see Moravec, 1988: 178-79).
Each resurrection body is conscious of itself salfitwhile it is conscious of the others as othArs.
community of AUTMs in which each exactly simulatgery other is one in which all persons for-
mally interpenetrate. Each person is in every offegson as a living image (a virtual machine).
Each person is a mirror in which every other peiisgerfectly reflected. But all these persons are
distinct programs.

10.2 The Omega Point as a self-representativesgem

Teilhard has argued for an increase in self-refexefinvolution) and self-representation (interi-
ority) at every stage of evolution. Thus, we caelpret the Omega Point as the maximum of self-
representation. It is a perfectly self-represemgatiystem. Such a perfectglf-representative sys-
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temwas described by Josiah Royce, who referredds itheAbsolute Selfif this is right, then Teil-
hard’s Omega Point is Royce’s Absolute Self.

To motivate his theory of the Absolute Self, Royses the notion of a perfect map of England, lo-
cated within England (1899: 502-507). Suppose tieeeeperfect map of England inscribed on the
surface of England. Since this map is located @aee P in England, there must be a place P* on
the map that represents P. The map must contadprasentation of itself. There is a part of the
map that is a perfect copy of the whole map. Andaefrse, since this copy is perfect, there is & par
of the copy that is a perfect copy of itself. Thaprcontains an endlessly nested series of self-
copies. It is infinitely complex. The infinite seiesting of copies is analogous to a perfect self-
consciousness. For a perfectly self-conscious mordains an exact internal representation of its
own self; and that exact internal representatiartaios a further exact internal representationsof i
own self; and so on endlessly. So the AbsoluteiSelfself-representative system.

A self-representative system can contain more trenself-map. For instance, there can be many
perfect maps of England on the surface of Engl&ath one maps England from a different per-
spective. Each contains a copy of itself, but sbatontains a copy of every other map. Thus each
different perspective perfectly mirrors every othpmrspective. And there is only one maximal
whole (namely, England itself) that contains alge maps. The Absolute Self is analogous to an
England that contains many perfect self-maps. Ehffbrent self-map is a different lesser self
within the Absolute Self (Royce, 1899: 546). Eae$skr self has a perspective on every other lesser
self. There is exactly one maximal Self that cargagvery lesser self. We can link Royce with my
computational interpretation of Teilhard by equgtiRoyce’s perfect self-representative system
with the Omega Point. The final state of the plespm which every body perfectly simulates every
other body, has the structure of the Roycean Abs@elf. Each resurrection body is a perspective
on the whole. Hence Royce’s Absolute Self is a mtmteTeilhard’s notion that at the Omega Point
(1) God is allin all and (2) God is all in evergn

11. Transhumanism and Christianity

At the beginning of this paper, | offered five reas for transhumanists to study Teilhard: (1) Teil-
hard is one of the first to articulate transhumaathemes; (2) Teilhard’s thought has influenced
transhumanism, and several important transhumahéste developed Omega Point Theories; (3)
Teilhard works out his transhumanist ideas in aigfihn context; (4) transhumanism is likely to
need to defend itself against conservative form&€haistianity; and (5) the future success of trans-
humanism may well depend on its ability to builddges to liberal and progressive forms of Chris-
tianity. Transhumanism and Christianity share comrtttemes and are likely to meet soon in a
fateful way. Conservative Christians stand readgailmdemn transhumanism as a heretical sect and
to politically suppress the use of technology faman enhancement. A study of Teilhard can help
in this defense. At the same time, a study of Bedhcan help transhumanists find potential allies
among liberal and progressive Christians.

The last two reasons for studying Teilhard havergam urgency. As the cultural profile of trans-
humanism rises, conservative Christian groups agihing to notice it. There are two ways this
encounter can go. On the one hand, the encountanealve mutual hostility. The transhumanists
and conservative Christians will denounce one aradls enemies. Each side will attack a cartoon
version of the other. Such hostility could be fdtaltranshumanism in the West. On the other hand,
the encounter can be more diplomatic. If transhustaitearn more about the similarities between
Christianity and transhumanism, they can responefaidy and successfully to attacks. Since Teil-
hard is clearly in favor of the use of technology fiuman enhancement, and since his arguments
for human enhancement are developed within a @Gmistamework, a study of Teilhard can help
transhumanists defend against religious conseestiv

Transhumanists should also study other forms efréibChristianity with which they have much in
common (such as process theology). A dialogue lbdral Christian thought offers benefits. One

18



benefit is that transhumanists can gain accesgteater audience. Another benefit is that transhu-
manists may be able to use liberal Christian idedsrther develop their own theories of socialjus
tice. A dialogue with liberal Christianity also eft dangers. One is that exposure to liberal Ghrist
anity will lead some transhumanists to rely mordath and less on the hard practical work needed
to sustain technical progress. However, | beliéve danger can be met successfully if both groups
stay focused on their common belief that humannsrand hands must help build the future. By
studying Teilhard, transhumanists can begin to erthat they are continuing what is best and
brightest in the Christian tradition. It's my hotiee dialogue between liberal Christians and trans-
humanists can enrich and strengthen transhumanism.
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King (1996) provides an excellent intellectual biaghy of Teilhard. Thdeilhard de Chardin AlbunfMortier &
Auboux, 1966) is an impressive photographic readrfieilhard’s life, including his many research egjiions.

There are many international organizations devtaetie study of Teilhard’s thoughts and the redliraof his ideals.
Among them are the American Teilhard Associatiohiclv has a website at

<http://www.teilharddechardin.org/association.h#ml

The British Teilhard Association maintains a site a

<http://www.teilhard.org.ukf.

A very brief sketch of the Irenaean theodicy igaws. The history of humanity is analogous te thevelopment of
an individual human from childhood to maturity. las a child is born into the world in an immataomdition, so hu-
manity first emerges on Earth in an immature coonit And, much like children, we are initially frde creatures in a
dangerous world. When we meet these dangers, wef@m hurt by them. The dangers in this world stiowot be

thought of as evil, however, but as challenges wstravercome in our individual and collective deyghent. Over-
coming these challenges is a character-buildirgpal-making process. As we successfully overcoremttwe become
more and more like God. Similarly a transhumanigthinargue that the ethical development of techgplis part of

our collective process of maturation. It is our muatural way to meet and overcome the challengefaee. A deeper
or more detailed discussion of Irenaean theodidyeigpond the scope of this article. For more infdiom see Hick

(1977) or Walker (undated).

If you have time to read only one short essay hilh&el, read “The formation of the noosphereTime Future of Man
(1959). If you have time for only a few more shessays, read “Life and the planets” and “Frompiteeshuman to the
ultra-human: The phases of a living planet” alsdtire Future of Manlf you have time to read a whole book, Tiye
Phenomenon of Maf1955). Then finish the essaysTihe Future of ManAfter that, you will be well-prepared to ven-
ture into the rest of Teilhard's work.

Transhumanists are likely to be particularly inttee in several items published by the jouffgilhard StudiesThese
items are short and accessible. Norris (1995) disesi Teilhard’s work in relation to anthropic cokgaal principles,
and particularly how Teilhard’s thought was takgnhy Barrow and Tipler. Dupuy (2000) discusses tetdgy and
millenarian thought in Bacon and Teilhard. Salmd®86) and Duffy (2001) examine Teilhard’s evoluioncosmol-
ogy in light of recent developments in the scienmleself-organization and complexity. IssuesTeflhard Studiesnay
be ordered from the American Teilhard Associatieee <http://www.teilharddechardin.org/studies.htmiSalmon
(1995) is an edited volume devoted to more recesessments of Teilhard’s thought. It contains dareskve biogra-
phy of work on Teilhard from 1980 to 1995.

Teilhard hints at, but does not develop, an intrigitargument from the principle of plenitude to theposiveness of
evolution. His sketch goes like this: “spirit i€anstantly increasing physical magnitude; theraideed, no discernible
limit to the depths to which knowledge and love barcarried. But if spiritan grow greater without any check, surely
that is an indication that will in factdo soin a universe whose fundamental law would appedet'if a thing is pos-
sible, it will be realized™(1974: 109; italics afeeilhard’s). This argument has interesting linksthe classical argu-
ments from degrees of perfection to the existerfic@a (Anselm,Monologion ch. 4; AquinasSumma Theologica
Part 1, Q. 2, Art. 3). | cannot, however, furtharque those links here.

Since | am not presently concerned with Teilhatbiology, | cannot enter into a full discussionhaf conception of
the pleroma. | can only point out that Teilharcesses the physicality of the pleroma (in 1974: @J-He equates it
with the consummated Christ and insists that thvlse are saved will bephysicallyincorporated in the organic and
‘natural’ whole of the consummated Christ”(1974; #@lics are Teilhard’s). Teilhard also says t@éatrist has “a cos-
mic nature, enabling him to center all the liveschitconstitute a pleroma extended to the galax{£374: 236).
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