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Alcor:
The Origin of Our Name

In September of 1970 Fred and Linda Chamberlain (the
founders of Alcor) were asked to come up with aname for a
rescue team for the now-defunct Cryonics Society of Cali-
fornia (CSC). In view of our logical destiny (the stars), they
searchedthrough star catal ogsand booksonastronomy, hop-
ingtofindastar that could serveasacryonicsacronym.Alcor,
80 Ursae Mgjoris, wasjust what they had been look-ing for. It
not only had some acronymic “fit” for cryonics but was also
symbolic for its historical use as atest for eyesight and was
located in avery well known constellation.

Alcor, a companion star of Mizar in the Big Dipper’'s
handle, is approximately 3" magnitude, barely within the
threshold of human vision. Additionally, it is quite close to
Mizar from an angular standpoint, and dimmer. Only with
excellent vision can onetell therearetwo starsrather than just
one. For thousands of years, peoplein the Middle East have
used Alcor asacritical test of visual sensitivity andfocus. If you
could see Alcor, you had excellent vision indeed. In the early
daysof cryonics, few peoplecoul d seetheneedfor arescueteam
or even for cryonicsitself. Symbolically then, Alcor would be
a“test” of vision asregardslife extension.

As an acronym, Alcor is aclose if not perfect fit with
Allopathic Cryogenic Rescue. The Chamberlains could have
forced afive-word string, but these three seemed sufficient.
Allopathy (as opposed toHomeopathy) isamedical perspec-
tive whereinanytreatment thatimprovestheprognosisisvalid.
Cryogenic preservationisthemost powerful method knownto
halt the rapid, entropic disorganization of people following
clinical death. Rescue differentiatesacryonicsapproach from

(yet to be developed) proven suspended animation. The
acronymic interpretation of Alcor istherefore use of a cryo-
genicprocedure, though unproven, to preservestructureand
potential viability, sincefailingtodo soallowsfurther disor-
ganizationtooccur andreducestheprobability (prognosis) of
reversal and reanimationat any futuretime.

Someof thesethoughtswere presented at aCSC dinner
meeting inthe autumn of 1970. A number of peoplewho have
subsequently become members of the Alcor Life Extension
Foundation were present at that gathering. Over the months
that followed, it becameincreasingly evident that the leader-
ship of CSC would not support or eventolerate arescueteam
concept. Lessthan oneyear after the 1970 dinner meeting, the
Chamberlains severed all tieswith CSC and incorporated the
“Rocky Mountain CryonicsSociety” inthe Stateof Washing-
ton. The articlesand bylaws of this organization specifically
provided for “Alcor Members,” who were to be the core of
rescueteam activity. Difficultiesin securing nonprofit status
in Washington then led to reincorporationin California, this
timeunder thename*“ Alcor Society for Solid State Hypother-
mia.” Inthelate 1970s, to further broaden the organization’s
objectives, the present name (Alcor Life Extension Founda-
tion) wasadopted.

Despite many transitions, the symbolism of the name
remains. How long will it take for more people to see that
“Ashestoashesand dust todust” isameaninglessdestiny...
to seethat it is possible to reach for a distant tomorrow and
perhapsto attainit... toseeAlcor forwhatitreallyis: avehicle
with which to attempt that fantastic voyage!

—Reprinted from A:RFT (formerly Cryonics), August 1984.
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HowtoJoinAlcor

Y our researchisfinally complete. Y ou browsed our web site
(www.alcor.org), presented your questionsto our Membership
Administrator (jennifer@al cor.org), and toured our facility. Now
you areready to establish your membershipwith Alcor Founda-
tion. Congratul ations and welcome!

Upon receipt of your application for membership and appli-
cation fee, Alcor will send you various membership documents
(samples available upon request). After reviewing these docu-
ments, you will need to execute them in the presence of two
signingwitnesses. Perhapsarepresentativeof your local bank can
notarize the single document that also requiresthis official wit-
ness. After returningall of your documentsto Alcor for approval,
you can expect to receive one original copy of each for your
personal records.

Most people use life insurance to fund their suspension,
although cash prepayment is al so acceptable. If you do not al-
ready have an insurance policy, Alcor recommends that you
apply for one at your earliest convenience, as the underwriting

processcanlast several weeks. Jennifer Chapman, Alcor Mem-
bership Administrator, can provideyouwith alist of insurance
agents who have previously written policies for this purpose.
These agents can assist you with satisfying Alcor’s various
funding requirements, such as naming Alcor as the owner and
irrevocable beneficiary of your policy and ensuring that your
benefit amount is sufficient.

With your membership documents completed and your
funding approved by Alcor, you will beissued emergency iden-
tificationtagsengraved withyour personal Suspension Number.
This is your confirmation that Alcor will provide you with
suspension services, should our emergency technicians ever
receiveacall onyour behalf. Certainly, Alcor hopesthat you
will not need our services anytime soon, but as a member of
Alcoryou can feel confident that our organization will care for
you and your future. Please call 480-905-1906 ext. 113 today to
request your application.

TO ALL ALCOR MEMBERS
AND THOSE IN THE SIGNUP PROCESS

Please! Please! Please!

When you move, or change phone numbers (work number as well), change e-mail addresses, or
undergo any medical procedure where general anesthesia is used, please inform us as far ahead
of time as you can.

Too many times we have tried to contact our members and found out the contact information
we have is no longer valid.

Other times we find out well after the fact that a member has undergone a medical procedure
with life threatening potential.

Help us to serve you better!
Keep in touch!

4th Qtr. 2001



What's it all about...

ALEFI ?

by Jerry B. Lemler, M.D. 9
Alcor Presdent/CEO

Eight Is Enough

It had been eight long years, and yes, enough was enough.
Publishedin 1993, Alcor’ sprimary promotional book, Cryonics:
Reaching for Tomorrow(CRFT), had serveditsreadershipfaith-
fully but had aged beyond legitimate usefulness. Clearly, major
advancesincryoprotectants, transport proceduresand protocol s,
andtheoretical repair scenarios(nanotechnology) portendedthe
need for significant revision of the manuscript.

When the possibility of immortality first hit me (by reading
Eric Drexler’ sEngines of Creation), it felt asthough ahologram
had popped out in front of my eyes. | immediately immersed
myself in reading anything and everything | could about the
subject. Naturally, CRFTwasoneof thefirst texts| devoured. The
ideaof creating arewritecameto mewhilel wasstill inthe Alcor
sign-up process (Spring 2000).

So, | started by revising afew selected chaptersand sent them
to Linda Chamberlain for her suggestions and approval. Linda
made somecorrections, and then at Asilomar, sheintroduced me
toour editor, LisaL ock, whom I have been workingwith over the
past year and aquarter to bring this project to fruition.

With exponential technological progress aboundingin vir-
tually every disciplinerelated to our ultimate task, one wonders
how long ALEFI will berelevant. Having authorized the printing
of 10,000 units, weproject wemight beableto squeezeinacouple
of years—though thisdecision may weighin abit on the side of
optimism. I'll personally (and gladly) take the rap on thisoneiif
we've severely miscalculated. And, too, | suppose it could be
argued, future editions may well be composed by post-Singular-
ity authors, infinitely more prosaic than the present one. Suffice
ittosay, | wouldwel comethecompetition (and being conquered
insuchfashion!).

Alcor’s Revised Introductory Membership Book

Has Been Released!

ALEFI attemptsto be an eclectic read without possessing a
numbing sanitization. | have interspersed anecdotes and cell
repair scenarios, weaving tidbits of cryonics history into philo-
sophical meanderingsof justificationforimmortality. Theresult-
ing tapestry is an unapologetic collage in mosaic form. My
fervent hope (and expectation) is for established and long-
standing cryonicists to discover a few fresh concepts, while
prospective memberswill assimilatetherequisiteinformation to
make an energized, positive decision, to join our ranks.

| urgeyou to read ALEFI and passit on!

4 )

To order additiona copies of

Alcor Life Extension Foundation:
An I ntroduction

at $10 per copy, please contact
Alcor Marketing Director Karla Steen
a
Karla@alcor.org

\_ )
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The Return of

the Krell Machine

Nanotechology, the Singularity, and the Empty Planet Syndrome

What will happen when humansgaintheability to manufacturenearly

anything wewant, and when our machinessurpassour ownintelligence?
We had better hopetheresultsarebetter than we seein sciencefiction,

by Steven B. Harris!

because, in afew generations, both these situations may well be upon us.

I ntroduction
Forbidden Planet and the Ultimate Machine

In 1956, the Fred McLeod Wilcox film Forbidden Planet
becamethesecond memorabl esciencefiction movieof the1950s
(the first being the Robert Wise film The Day the Earth Stood
Still). Forbidden Planet, fromascreenplay by Cyril Hume, isstill
entertaining today. It has become aclassic by being among the
first films to raise important issues about the use of ultimate
technologies. Moreover, it hasal so had avast impact on the art
of the science fiction films that followed it.

Modern viewers of Forbidden Planet arereminded of Star
Trek, but of coursetheconnectionisintheother direction. Many
episodes of Trek borrow liberally fromForbiddenPlanet. Asthe
film begins, a “United Planets Cruiser,” featuring a dashing
young starship captain, ispaying acall totheplanet Altair IV to
investigate the loss of a science mission there 20 years before.
They find no one alive on the planet save for the expedition’s
strangely powerful philologist, oneEdward Morbius, Ph.D. (lit.),
and his intriguing and beautiful teenaged daughter, who has
never seenhumansother than her father. (Werecognizethebasic
plot of The Tempest from Shakespeare, of Star Trek’s episode
“Reguiemfor Methuselah,” and many others. Thecaptainisinfor
trouble.) Dr. Morbius, attended by an advanced robot servant, is
engaged in solo decipherment of traces of an alien civilization
that had once occupiedtheplanet but that had becomesuddenly
extinct 200,000 years before. In akey scene, Morbius, in almost
blank verse, tells the starship captain about this vanished race,
which had called themselves the Krell:
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Ethically, aswell astechnologically,

they wereamillion yearsahead of humankind.
For, inunlocking themysteriesof nature,

they had conquer ed eventheir baser-sel ves.

And, when in the cour se of eons,
they had abolished sickness and insanity
andcrimeandall injustice,
they turned, still with high benevolence,
outwardtowardspace.

Long before the dawn of man’ s history,
they had walked our Earth,
and brought back many biol ogical specimens.

Theheightsthey had reached!

But then—seemingly on the threshold
of some supreme accomplishment
which wasto have crowned their entire history—
thisall-but-divinerace perished,
inasinglenight.

Inthetwothousand centuries

sincethat unexplained catastrophe,
eventheir cloud-piercingtowers

of glassand por celainand adamantinesteel
have crumbled back into the soil of Altair IV,
and nothing, absolutely nothing,
remainsaboveground.



Later, Morbius shows the starship captain the principal
remains of the Krell civilization: a self-repairing and still-func-
tioning gigantic machine that reposes, blinking and humming,
beneath an empty desert of Altair IV. It is acube measuring 20
mileson aside (think “Borg Cube” from Star Trek) powered by
9,200 working thermonuclear (fusion) reactors. Itsfunctionisa
mystery, but lateritisfinally revealed. Thehugedevicewasbuilt
by theKrell asareplacement for all technological instrumentali-
ties. Itisatechnical Aladdin’ slamp, an Ultimate M achinewaiting
for acommand. Thestarship captainfinally figuresthisout, with
some clues from the brain-boosted (and brain-burned) ship’s
doctor, and accosts Dr. Morbiuswith the answer:

“ Morbius—a big machine, 8,000 cubic miles of klystron
relays, enough power for a whole population of creative ge-
niuses—oper ated by remotecontrol! Morbius—operated bythe
electromagneticimpulsesofindividual Krell brains.... Inreturn,
that machinewoul dinstantaneously proj ect solid matter toany
pointontheplanet. Inany shapeor color theymightimagine. For
any purpose, Morbius! Creationby purethought!”

But there’ salso alittle problem with such atechnol ogy, the
captain tells Morbius: it isMonsters from the Id:

“ But, like you, the Krell forgot one deadly danger—their
ownsubconscioushateandlust for destruction!... Andso, those
mindl essbeastsof thesubconscioushad accesstoamachinethat
could NEVERbeshut down! Thesecr et devil of every soul onthe
planet, all set freeat once, toloot and maim! And takerevenge,
Morbius, andkill!”

The nightmare monstersfrom the machine allow the Krell to
destroy themselves, and later (guided unwillingly now by
Morbius' ssubconscious) thedeviceactsasfacilitator todestroy
onehuman expeditionand part of another. Intheend, adesperate
Morbius puts the machine into overload as a final stop to the
invinciblemonsters(weseethisscenelaterinthefilmAlien).The
starship captainand M orbius' sdaughter managetoget away from
Altair IV just in time before the planet explodes. Wiping out
everything iswhat these ultimate machines all seem to do.?

From our 21%-century vantage-point, werecognizetheKrell
Machine as perhaps a 1950s metaphor for the relatively new
nuclear energy—atechnol ogy thought at that timeto be poten-
tially anearly infinite power source, for either good or evil. The
question asked in the film is thus the famous one of this early
atomicera: Areour Freudian | ds, our ape’ semotional brains,ready
for that kind of increase in power? If amachine had the power to
instantly make for us anything we wanted, would we be wise
enoughtoknow what wasgoodfor us? Theanswer of Forbidden
Planetisno.

But it's a temptation. Since Forbidden Planet, the Krell
Machine has turned up repeatedly in sciencefiction, from Star
Trek to Total Recall. Perhapsthe most interesting set of ideasit
prefiguresisagroup of now seriouspredictionsabout our future.

Itturnsout that theBombisonly asmall subset of mankind’ sworst
coming worries. A nuclear bomb, after all, is merely one more
device we made when we grew smart enough to do it. The
underlying problem is that we're getting smarter and better at
making things, and both of thesetrends are snowballing toward
an inevitable avalanche.

Mankind’'s Pending Ultimate |nstrumentalities,
Part A: Nanotechnology

Let us look now at the darkest potentials of foreseeable
technology. The rule we set for ourselves is that we will not
consider “fantasy” ideas, such as what may be possible if we
discover new |oopholesin physical laws. Wewish merely to ask
how far ordinary humantechnology may go, givenknown physi-
cal constraints. Such possible “ultimate technologies,” as we
havesuggested above, dividebroadly intothoseconnectedwith
the physical world and those connected with the mental and
computational world.

We beginwith the physical. Here, we are amused by one of
the more advanced capabilities of Robby the Robot, who isthe
servant of Morbiusin the 1956 film. Robby (atechno-version of
The Tempest’ sslave-spirit Ariel) ishuman-designed, using bits
of advanced Krell knowledge. Robby can synthesize artificial
gems of large size and can analyze and duplicate any food or
chemical mixture, all within the small space of hisbody. At one
point we see Robby obligingly make50 gallons of bootleg liquor
for the starship’ scook, who playsThe Tempest’ sdrunken crew-
man/fool. Doesany technology that we might realistically imag-
ine allow such powers?

We do not know physicist Richard Feynman’sinspiration,
when hegavetheanswer tothisquestionjustthreeyearslater,in
hisnow-famousessay “ There’ sPlenty of Roomat the Bottom.”3
But perhaps part of the inspiration was this film. Feynman's
answer wassurprising: theideaof total molecular-level materials
manufacturing control may be science fiction, but it is far from
fantasy. Feynman advised that there do not appear to be any
physical lawsthat prohibit the manipul ation and manufacture of
things atom-by-atom, allowing the kinds of duplication of food-
stuffsthat Robby does.

K. Eric Drexler predicted some design details in his 1986
publication Engines of Creation. Complex chemical syntheses,
heproposed, might bedoneusing submicroscopic construction-
machines. Such machines (called assemblers) would work like
natural biological catalysts (enzymes). By the time of Drexler’s
writing, it was known that enzymes work semi-mechanistically,
using tiny chemically powered protein “arms’ to grab and move
groupsof atoms, changing thechemical bondsbetweenthem. (A
chemical bond is a place where electrons are shared between
atoms, causingtheassembly to stick together toformamolecule.)
Drexler now proposed that assemblers, unlike most enzymes,
would be programmable. Instead of only one chemical job, an
assembler might be programmed to do many.

In Drexler’s scheme, one could give a general-purpose as-
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sembler instructionsabout what ty pesof atomsand bondstol ook
forandwork on, changingtheseinstructionsasthedevicemoved
from one part of a molecule to the next. Fully programmable
assemblers would thus have the full flexibility of computer-
controlledindustrial robotsbut beableto useit onthesize-scale
of chemistry.

Thepotential power of suchdevicesisalready
partly illustrated for usby thefinesynthetic detail
seen in biology, in which a semiprogrammable
enzyme-complex called the ribosome is able to
manufacture a potentially infinite number of dif-
ferent proteins (including enzymes), using pro-
gramming informationon the fly from an “instruction tape” of
messenger RNA. Drexler’ sproposed devices, by analogy withthe
ribosome, would bemore powerful and flexiblestill—abletotake
a much wider variety of instructions and able to make more
complex decisions asthey worked. Such deviceswould be able
tomake not only proteinsbut nearly any chemical structurethat
wasstable.

Since Drexler’ s proposal, some progress has been made. In
1989 scientists working for IBM used a very pointy needle to
nudge 35 individual xenon atomson acold surfaceinto spelling
out “IBM” in letters afew atoms long. In 1996, further studies
showed that moleculescouldbeindividual ly positioned, even at
roomtemperature.* Thus, thecrucial hurdleisnotinmanipulating
individual atoms or molecules (this can already be done) but in
doing it cleverly enough.

Weseeimmediately that thereisachicken-and-egg problem
here. Cell-sized computers for running assemblers would be
possible to construct if molecular-scale engineering capability
were available to begin with. If not, the difficulty would lie in
making the first assemblers. These would need to result from a
laborious process of miniaturizing manufacturing capability,
level by level, tomakethenext smaller generation of devicesuntil
we reached the molecule-sized bottom of chemical reality. Once
devices were manufactured this small, however, things would
becomemuch easier. Theassembl erswoul d then be programmed
to simply create more of themselves, just asliving cellsreplicate
their own ribosomes and thus replicate themsel ves.

Nanotechnol ogy (asDrexler referred to his program) would
offer the ultimate physical manufacturing technology. Such
manufacture would start with basic shapes. Josh StorrsHall has
proposedthat nanomachines(“foglets”) of approximately proto-
zoan size might interact tactilely with one another, to generate
ordinary objects having low densities but high strengths. Solid
objects might thus emerge from fluid dispersions like today’s
plastic stereolithography sculpture, yet at the sametime poten-
tially be as mobile and protean as the “liquid metal” automaton
inthefilm Terminator 2. A collection of foglets might float like
mist, but morph or solidify wheninstructed tolock arms. Such a
“Utility Fog” would quickly becomeany shapeor color wewish.
Say theword, for example, and an extrachair might coalesce and
shapeitself out of mist that is otherwise nearly invisible. If you
can do such deeds just by thinking or visualizing, you will be
approaching Krell territory.
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A notable application for nanotechnology would liein its
roleasthe ultimate medical treatment. Feynman reported in 1959
that his friend Al Hibbs had remarked, on hearing of tiny ma-
chines, that it would be very convenient to simply “swallow the
doctor.” Of course, the microdoctor, working quickly and by

Thus, the crucial hurdle is not in manipulating
individual atoms or molecules... but in doing it
cleverly enough.

touch, would needtohaveconsiderableonsite“intelligence.” As
early as 1950, sciencefiction author Hal Clement (Needle, 1950)
had already sketched the regenerative possibilities of a human
body interpenetrated by an amorphous, intelligent, Being made
of verytiny parts, that could“ see” andfix problemsmicrosurgically.
Suchbeingsaresciencefictionbut seemphysically possible. The
direct miniaturization of humansor their craft asseeninFantastic
Voyage is fantasy, for it requires the miniaturization of atoms,
whichisfar outsidethelimitsof known physical laws. But not so
the kinds of thingsthat “inside doctoring” might do, if only the
“doctor” were an intelligent but microscopic robot built of
ordinary atoms, cleverly assembled. Atoms, evenunminiaturized,
still appear plenty small enough to make an intelligent machine
far smaller than the cellsit may be tasked to repair.

Nanotechnol ogy would not necessarily needtowork inside
a body to make biomaterials. It should be able to synthesize
healthy tissue at any place, for any purpose. Proteins, cells, and
tissuescouldbelaiddowninUtility Fog—shapedforms. Withthe
proper supply of information and raw material's, Drexler’ sassem-
blers might use an artificial circulatory system to place cellson
organ-shaped fogl et-scaffol ding. Therewould benoreasonsuch
anenterprisecouldnot eventually manufactureacompleteliving
organism.

With such biological manufacture, wecomenaturally tothe
most dramatic use of nanotechnology, which is the ability to
duplicate and “fax” living organisms, including humans, using
information taken (perhaps nondestructively) fromaliving tem-
plate organism.

Living organismsasweknow them now areconstructed (we
say “grown”) slowly from the raw materials of simple food
molecules, using a seed of information that controls some
nanomachine-like cellular organelles (ribosomes, etc.). Nothing,
however, stands in the way of greatly improving this natural
process, inbothrateandfidelity. Thecellular clonesof today are
far from exact copies of the original organism because DNA
contains too little information for that. DNA is a recipe, not a
blueprint. By contrast, nanotechnol ogy in theory might read out
the more complex “blueprint” of an existing individual human
and build another much closer reproduction using thisfar-larger
instruction set.

Moreover, rather than producinganadulthumanin20years,
it might be possible to do it in weeks or perhaps even hours,
including structure from atemplate brain so that memories and
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learning could be replicated also. Thus, while simple cellular
cloning of humans per se will not be capable of presenting the
kinds of social problemsseenintherecent Schwarzenegger film
The Sixth Day (2001), afullydupli cati ve nanotechnol ogy would
be up to the task. To be sure, ananotechnologically duplicated
person might not quite pop into existence nearly so quickly asa
matter-transportee onStar Trek. A human synthesiswould al so
need machinery aswell asraw materialsin place at the“ destina-
tion” point (the machinery could be grown as well from asmall
seedandinstructions). Butthesearedetails. Thepointisthat the
basic process, aswell as all the ethical and philosophical prob-
lems attendant with it, does not seem to be ruled out by any
physical lawswe know.5

Aswehavehinted, however, thepowersbeingdiscussed are
not unlimited. Nanomachines are precision, programmable,
chemical catalysts that are held together by chemical bonds,
subject tostandardinter- andintra-molecul ar forces. Thisplaces
severelimitson thekinetic energy that machine piecesmay have
and thus how fast they may work in order to move and assemble
atoms. Thereisfriction to deal with, molecular degradation, and
of coursetheneedfor constant error correction, asinany complex
system. Thereareal sotemperatureand pressureconstraints, again
because nanomachines are made of ordinary molecular sub-
stances.

Further, nanotechnology techniques will have power over
chemistry only; no nuclear transformationsareincluded, so this
technology per se cannot turn lead into gold—it will still take
cyclotronsfor that. Thesearefundamental limitationsconnected
with physical law and not likely to be circumventable.
Nanotechnology provides the limiting technology for how to
make any chemically possible structure of atoms, on any scale
thatisstable. Intheory, onecanduplicateany object that already
existsintherelatively low-temperature and low-pressure part of
our universe (that is, at least crusts of small planets), though it
won’tbepossibleinstantly. Onthesescal es, theexpected power
of nanotechnol ogy should fall somewhere between that of biol-
ogy and the Star Trek transporter; between that of Robby the
Robot and that of the Krell Machine. Such powers are God-like
only if your imaginationislimited and your gods are of the slow
and patient type. Still, they are impressive.

If nanotechnol ogy should eventually beableto manufacture
(or assemble) any reasonably small and cool object that can exist
on aplanetary surface, and do it on command, the next problem
is deciding who will be authorized to give the commands. Even
if nanomachines are under docile control, their powers begin to
resemble wizardry, and the way in which one may change the
worldwiththem (by speakingaword, or eventhinking athought)
begins to look suspiciously like sorcery. Do we want that? Of
course, inthevirtual worldinsideacomputer, it’ salwaysbeenthat
way 8 But theForbidden Planetquestioniswhether anyone, or
any government, issafein holding thiskind of power over matter
inthereal physical world. With nanotechnol ogy, we would get
real “ sorcery” —but evenwiththebest of i ntentionswemight still
find ourselvesin the position of the sorcerer’ sapprentice (think
of Mickey Mouse in Fantasia). Even intelligent beings agood

8

deal smarter thanwearemight not bewiseenoughto control such
technology safely.
But this question, too, is soon due to answer itself.

Mankind’'s Pending Ultimate Instrumentalities,
Part B: The Computational Singularity

Unlike nanotechnology, the other main futuristic predic-
tion of the 1980s regarding technol ogy addresses atype of tech-
nical progressthat ismuch easier to project but (ironically) also
evokes ultimate limitations that are much harder to imagine.
The starting point for this second set of predictionsinvolvesthe
notion that information processing or “computation” can be
donemuch faster thanwedoit. Further, there appear no obvious
physical limits as to how fast computation may ultimately be
done. Certainly, if there are limits, they are well beyond the
power of our own inefficient brains.

Therefore, it must be possibleto construct intelligencesfar
superior to our own. Nor are the paths to doing this completely
obscure, sinceinareal sensewealready doit whenmany people
work on a given project too large for any single person to
comprehend (a moon rocket or an economy), or when humans
work inconcertwithcomputers. We' regetting better atit, andthis
kind of thing will continue with avengeance. Asit does, it will
assist in creating itself. Inevitably, this kind of progressin the
speed of progressitselfmust|ead to supra-exponential growthin
“thinking” ability.

Computing machines (first mechanical, then electronic)
have been shrinking at an exponential rate for aslong aswe’'ve
been making them, and many people have sensed that thereis
something wildly empowering ahead. When thefirst kit to allow
homebuilders and hobbyists to construct their own personal
electroniccomputerswasoffered (inlate1974), thedeviceended
up being named theAltair (suggested by the12-year-olddaughter
of thepublisher of Popular Electronics,after aStar Trekdestina-
tion). The name somehow seems appropriate, for the Krell Ma-
chineisseen here, trying to be born.

Today, personal computer power has grown to levels quite
unforeseenin 1974, andthereisnoendinsight. Instead, it seems
that ahead isakind of watershed—or perhapsawaterfall. Weare
dueto go over it. Such an event has been described in various
termsfor half acentury, butwemay refer toit asthecomputational
singularity. The computational singularity corresponds to a
singularity point in amathematical function where the value of
the function approaches infinity (like 1/x when x approaches
zero). It isatimewhen total computational power risesto levels
that are, if not infinite, at least qualitatively unimaginable. This
isset to happen quite soon, if we continueat the present pace of
advance.

Perhapsthefirst work of fiction to usethisideaexplicitly is
the 1986 VVernor Vinge[VIN-jee] novel Maroonedin Realtime.In
thistale, humantime-travel ersintime-stasi sbubblescomeout of
suspension to find themsel ves on the other side of acuriousrift
in civilization, during which all humans have disappeared from
the Earth, leaving the planet empty. No one who emerges from
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stasisunderstandswhat has happenedto civilization, and since
thetravel isone-way, they cannot go back tofind out. Thereare
clues that the end hasn’t been extermination. Possibly (Vinge
hints) there has been anExodusor Ascendancy or Transcension
of some kind, since the computer technology of the civilization
just before the rift has been clearly progressing exponentially
toward a somewhat incomprehensible information-processing
power. Theimplicationisthat mankind hasperhaps* graduated”
intosomeother kind of new mental life, muchashappensin Arthur
Clarke’' s 1953 novel Childhood’ s End(towhichwewill return—
Clarke' sfiction providessomeof thefirst sciencefiction” mental
millennium” genre stories, though the mental millennium in
Clarkeis not computer-generated).

Author Vinge, who in real life is an emeritus professor of
computer scienceat San Diego State University, hasalsowritten
formally in nonfiction about the concept of the “ computational
singularity.”” Vinge traces the idea at least as far back as the
speculationsof J. von Neumannand S. Ulam, apair of legendary
figureswho made deep marksin computer science, mathematics,
physics, and complex systems theory in the 1950s. Vinge also
creditsl. J. Good (another polymath) with first explicitly pointing
out in 1965 that computer-design-of-computers leads to com-
puter power progress that must be at least exponential. And
indeed, hereintheyear 2001, wedon’t yet haveaHAL 9000, but
we do already allow a great deal of chip design to be done by
machine. Wehaveno choice—it’ salready beyondthecapability
of humandesigners.

Theadvent of true self-replicating nanotechnology may be
difficult to predict, but recently there have been a number of
suggestions that the computational singularity (which will be
hereafter referredtosimply asthesingularity) should beuponus
within a generation or two. The reason for the more confident
predictioninthiscaseisthat information-processing power has
been increasing smoothly and exponentially for a century, ina
way that is easier to extrapolate. Hans Moravec, in the classic
1988 future-shock robotics book Mind Children: The Future of
Robot and Human Intelligence, suggested that theunimaginable
waterfall inthisriver of progresswill happen about 2030 AD. Ray
Kurzweil has recently updated and expanded Moravec’s argu-
ments in his 1999 book, called The Age of Spiritual Machines.
Kurzweil suggeststhat during thelast century, thedoublingtime
of thefigure-of-merit“ computation power per dollar,” which had
been thought to have been relatively constant, has in fact de-
creasedfromthreeyearstoward oneyear. |nother words, weused
to haveto wait three yearsto buy acomputer twice as powerful
for the same price, but with today’s PCs, we now wait only 12
months for this to happen. So not only is the pace of change
exponential, but the exponent itself is changing.

AccordingtoKurzweil and others, thesingularity isduenot
becauseof thesliding natureof theexponent (al thoughthishel ps
determinethetime) but rather because of another key milestone:
at some point in the process, our computers will become as
computationally powerful asthe human brain. Thisis projected
to happen sometime between 2015 and 2030 AD, and the expo-
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nential effect ensuresthat the personal computersof fiveto ten
years later will bejust as powerful. A few yearslater, it follows
inexorably that computersascomplex asthehuman brainwill be
mass-produceditems, likedigital watchesor wind-uptoys. Shortly
after this happens, our computer networks are expected to sud-
denly (and nearly instantaneously fromour perspective) getvery,
very smart.

Of course, acomputer as powerful asthe human brain does
not guarantee the performance of a human-equivalent mind.
Indeed, even humans themselves, if not programmed correctly,
become less Mowgli than “wolf boy”—not much more than
animals. One special thing about a human brain is its sheer
connectionist capacity and the ability to use this capacity to
modify deep structural programsfor learning. The attainment of
human and superhuman mental performance by computers de-
pends on the ability to program computers heuristically by
experience, in much the same way that we semiprogram human
minds today.

In such ascenario, simplelearning programs become better
learning programsuntil, at somepoint, they passthe Turing Test
and become capabl e of some subset of human-level intellectual
performance. The ancient Greek sorites paradox, asamplified by
the philosopher Hegel, is then realized: an increase in mere
(computational) quantityismysteriously translatedintoachange
inquality. We say that we now have a system property, or in
modern parlance, an emergent property. In this case, the new
property will be intelligent action.

That isthetheory, but we are not without the beginnings of
practice. Thosewhodisagreewiththetheory, holdinginsteadthat
the human mind is a specially creativeinstrument in all circum-
stances, never to beduplicated, weredealt asevereblow in 1997
when theBM computer Deep Bluedefeated chessgrandmaster
Gary Kasparov. World champion K asparov wasthought by most
chessexpertsat that timeto havebeen asformidableasany player
inchesshistory. Until heencounteredDeep Blue, Kasparov had
contendedthat theplay of computerswastypically rote-mechani-
cal and unimaginative in ways that a grandmaster could easily
detect and then exploit. Great chesswas said to takeimagination
and creativity of akind that would forever elude amachine. For
alongtimeit pleased the vanity of humansto believe Kasparov,
ashe kept beating chess computers. Finally, however, camethe
day of reckoning, as an inexorable increase in raw computer
processing power resulted in a self-learning chess-playing ma-
chine that (somewhat mysteriously) became capable of formi-
dablechessimaginationandinsight. Eventheprogrammerswere
sometimes surprised at the details of how it had happened.

Deep Blue now passed its version of the Turing Test for
machine intelligence, for Kasparov felt for thefirst time that he
wasglimpsing amind acrosstheboard from him. Thismay bethe
most interesting part of the episode, for Kasparov immediately
accused the programmers of cheating and of having a human
chessmaster in contact withthecomputer during play. Kasparov
waswrong, however. Therewasactually no one“home” within
the programs that constituted the “mind” of Deep Blue. The



programsthat “ creatively” dismantled and destroyed Kasparov’s
strategies were running by themselves. Kasparov was indeed
facing only a machine, not a human grandmaster, but now he
could not tell the difference. Thereisalesson: that thiskind of
thingispossible. Andif it can happenhere, it canhappeninother
areasof thought.

In the past, the field of Artificial Intelligence has suffered
badly from the predictions made that in retrospect could never
have proven out in the time given. Even the supercomputers of
today have brains only about as computationally powerful as
those of insects, so they’ vereal ly had no chanceto think aswell
ashumansdo, no matter how well-programmed. Also, it’ snot very
surprising that when given machinebodies, computersof today
till interact withtheworldinsomewhat insect-likeways. Indeed,
insectsthemsel vesoften behavein many waysthat seemtousto
be somewhat stylized and mechanical.

Evenwithreal insects, however, weseesomeof theprinciple
we seek: aqualitative amplification of intelligenceis possible, if
weincreaseonly total complexity. Hive-insect minds, workingin
a linked fashion, may develop the flexibility of much more
complex and intelligent animals. A bee colony, for example,
whichhasfar moreneurol ogical processing power thanany single
bee, isasawhol ecapableof morecomplex |earned behavior than
aresinglebees. A colony will remember thelocation and times of
flower openings and is even capable of future-modeling or
inductivebehavior, rather likeavertebrate. If adishof sugar-water
near the hiveismoved by acertain distance each day, beeswill
oneday befound clustering at the next projected or anticipated
spot.

In the same way, we guess, things cannot fail to change
qualitatively as electronic computers and their networks grow
more complex. In the future, as these networks become more
capable, they will presumably mimic brainsthat arefurther along
in the evolutionary scale of complexity. Today’s insectoid ma-
chines will one day act like lower mammals, then higher ones.
(Toymakersareal ready busily modeling dogsand babieswith 8-
bit microprocessorsanddoingsurprisingwell.) Wecanguessthat
alongtheway machineswill passmoreand moreTuring Tests, and
their behavior will become indistinguishable from that of a
human, over ever-wider areas of human “expertise.”

Again,inmakingsuch projections, werunup agai nst thepast
bad predictions of Artificial Intelligence enthusiasts. Al has
alwaysseemed forever inthefuture. But we should be careful of
such things. The moon landing, gene therapy, and mammalian
cloning wereold sciencefictionideasthat seemed forever inthe
future too, but they didn’t stay there. Eventually, if computers
continue on their present path, Artificial Intelligence, too, will
come. Thenwewill presumably haverobotslike HAL or Robby,
who answer questions in a flexible and nonmechanical way.
(Complimented on the nice high oxygen content of the Altair IV
atmosphere by humans making small-talk, Robby comments
dryly: “Irarely useitmyself. It promotesrust.”) At that point, we' Il
havetobeginworrying about whether or not such devicesarenot
the equivalent of animals, or perhaps are something more.
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There hasbeen argument heretoo, of course. Vinge himself
hasremarkedthat thesuper-accel erated mind of, say, adogwould
still not be humanBut wemay notethat dogsaswehaveknown
them are particularly crippled by a short attention span and a
relatively poor memory, neither of which would be expected
problems for a computer-enhanced dog-mind. Indeed, Vinge
himself has recently written some excellent science fiction dis-
cussing the value of having monomaniacal attention-span at
one’s command, if only one can also leave some executive
functionsin control of it.° A dogisalso notably crippled by lack
of handsand by lack of brain circuitry that allowsrapid recogni-
tion, identification, and use of sounds and visual symbols that
make up language (chimps have some of this). Add all these
things, plus some mental quickness and some training and
teaching, and it seemslikely that a dog will no longer be adog.
Just what itwill become, givenenoughtimeand experience,isan
open question.®

If weassumethat self-programming ability followsprocess-
ing power, very soon after the point that computers of human
brainpower are mass-production items, wemay expect that com-
puters will attain the total information processing power of all
human mindsontheplanet. They will havelong sincebecomethe
expertsinthedesign of morecomplex computers, just asthey are
today thereigning experts at chess strategy. At some point not
long after that, computerswill recapitulate human history, human
culture, and human thought. They will then teach each other
everything wehumansknow inamatter of years(months?days?
hours?) and thenmoveon. If it happensat all, it will beinaflash,
and it will certainly happen long beforewe' rereally ready for it.
The*“flash” seemsinevitable beforethe end of thiscentury and
seems quite probable (given even modest extrapolation) before
themiddleof it. And, of course, we' || beunabletostopit, anymore
than we can stop anything on the Internet. Before we know it, it
will be done.

In theory, either full nanotechnology or the computational
singularity might happenfirst. Butregardlessof theorder, it seems
probabl e that the other will immediately follow in consegquence.
Nanotechnology, after all, requiresmol ecul ar-scal e sel f-replicat-
ingcomputers, and suchmachinesshouldrapidly beabletogrow
and wire themselves in three dimensions to the complexities
needed for the singularity to occur. In a similar fashion, an
evolved computer that isfar faster and brighter than we are will
soonfigureout how to manipul atematter ontheatomic scalewith
self-replicatorsandwill thendo soinserviceof other goals, unless
actively prevented. Thus, nanotechnol ogy, whether it arrivesfirst
not, seemsdestinedto betheincarnate“ muscle” of thesingularity
Artificial Intelligence.

One might imagine optimistically that we might prevent
such a connection with safeguards that prevent superintelli-
gencesfrom interacting with the physical world, except perhaps
by somethinglikecensored e-mail. Onsecondthought, however,
any careful isolation program may be doomed. We might aswell
expect a bunch of chimpanzee guards to keep humans from
escapingfromAlcatraz. If asuperintelligent computer hasenough
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contact with the world to be very useful, it will probably have
enough contact to subvert some of its captorsinto aiding it to
escape. An Artificial Intelligence might amass wealth, for ex-
ample, and with that wealth influence the passage of laws in
democracies. It might also simply bribe outlaw humans and
outlaw governments. Peoplewhoimaginethat governmentscan
control superintelligent computers might consider just how
much control governments today have over junk e-mail, the
Internet, or very large multinational corporations. Self-aware
computers (which will be running the more successful multina-
tional corporations by that time) will be far faster and more
slippery than anything we' ve dealt with thusfar.

Penalties for Playing God or Wanting To

After such an escape of Artificial Intelligence or
nanotechnology into the “real world” and private hands, then
what?Mankind doesnot haveagoodrecordfor handlingdestruc-
tivetechnologies. We havethusfar avoided global exchange of
nuclear weapons only by a hair’s breadth and would not have
comethisfarifall governmentshad nuclear weapons, andstill less
if dl people did. Coming soon now, however, is something as
pervasive asthe personal computer and cell phone but with the
power of massdestruction.

Thereisthe problem of deliberate “bio” or “nano” warfare.
Viruses and bacteria as we know them are already much like
assembl ersand can beengineeredtobemoredestructive (imagine
HIV with theinfectivity of influenza). There is also the problem
of natural replication mutation accidentsthat correspondwiththe
emergenceof newwildviruses, likeEbola, HIV, or eventhelatest
strain of the flu. Asin any self-replicating system, parasitical
forms may emerge in nanotech systems. An uncontrolled self-
replication/assembl er system can beimagined. It popularly mani-
festsitself in the prediction-genre as acreeping, corrosivegray
goo, a kind of undifferentiated assembler-cancer. Such stuff
causes disaster, because like some super-corrosive bacteria or
slimemold, it existsmerely to transmute anythingit touchesinto
more of itself. Somesay theworldwill endinfire, somesay inice
(asthe poet Robert Frost writes). Now, thereisathird and more
insipid option: perhapsit will all just melt into corrosive amoe-
boid sludge.'*

Those who favor fire may note that easy manufacture of
nuclear weaponshby uraniumisotopeseparationshouldbeafairly
straightforward subset of self-replicativemanufacturing technol-
ogy; yet noforeseeabl etechnol ogy, including nanotechnol ogy,
can provide adefense agai nst such weapons. So there are many
ways in which the coming world will get scarier.*2

Very well—perhapswe haveto “Let go” and “Let God” (as
abumper sticker says). Perhapsthe advanced machineswill end
up doing everything for us, and in true deus ex machina style,
everything will befixed up and comeout al right intheend. We
likesuchendings. Culturally, therelative closenessof thesingu-
larity hasvisited onitstruest believers much the same effect as
belief intheimminence of The Second Coming. The complex set
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of apocalyptic ideas, which parasitizes and sometimes immobi-
lizes adherents to certain brands of Christianity, now in other
guises seems to handicap certain alarmists and “cybernetic
totalists” (to useJaron Lanier’ sphrase) with visionsof Techno-
logical Salvation, or Techno-transcendentalism. First it was
Cryonics, then Nanotechnology, and now Singularity (all capi-
talized asreligions, or at least political affiliations) that will get
ustothe”Endof Time.” Andall perhapswithout theconventional
God. All of these ideas can serve as an apocalyptic religion, if
conveniently simplified andthemost scary partsareleft out. We
are promised the apotheosis of mankind.

Atleast thetechno-evangelical sdon’ t wear placardssaying
“THE END ISNEAR/REPENT NOW!” Actually, theredoesn’t
seem anything much to do in the Religion of Singularity except
spreadthe Good News(hence, perhaps, thisessay). And, of course,
onemust believe. Tobesure, thereexist somewhodoseek tobring
amore critical eyeto the wholeidea-set.:3 Still, the whole thing
does cause acertain amount of unease.

It’ s easy to place the sources of that discomfort. To begin,
what will be the nature of these coming Al superintelligences?
Will they be nice, or will we get, instead of Forbidden Planet,
perhaps The Forbin Project? or Terminator’s Skynet? |sthere
nothing elseto do inthe way of safeguards?

InForbiddenPlanet, Morbius spowerful robot servantRobby
has been explicitly constrained by Morbius to observe Isaac
Asimov’s“Three Laws of Robotics’ [Editor’sNote: The Three
Laws of Robotics are as follows: (1) A robot shall not harm
humans; (2) A robot shall follow human ordersexcept inthe case
wheresuchorderswouldconflictwiththefirstlaw; andfinally (3)
A robot shall seek topreserveitself, exceptinsuch casewhereits
actionswould conflict witheither thefirst or thesecondlaws.] The
Krell Machine, by contrast, is an infinitely dangerous servant
precisely becauseit hasnot been preprogrammed withthe Three
Laws in mind, and the Krell evidently appear to have made a
monumental error on this point.

Wewouldliketotakeaprecautionary lessonfromthenoble
Krell. Could we perhaps hardwire Asimov’ s Three Laws perma-
nently into machinesthat aresmarter thanweare?Alas, it may be
that the answer is“No” for machinesthat “rewire”’ themselves,
whichiswhat they will have to be capable of if they ever areto
become smarter than we are. Here is the rub of Al: we cannot
directly program mindsto be better than ours because we don’t
know how, andif they program themselvesthroughlearning, we
won'’ tthenfully understandthemand certainly won’ tthenbeable
to perfectly control them. Thereis no such thing asimmutable
“hardwiring” when softwareisin control. Anything created by
evolution may be uncreated, or gotten around, by a similar
process (as Asimov himself pointed out in later life, on thinking
about thefutureof robotics). Increating superintelligent robots,
wecanonly facethekey problem of every responsibleparent and
placeour hopeintheHebraicinjunction: “Trainup achildinthe
way he should go, and when heisold hewill not depart fromiit.”
Or will not depart too badly, we hope.

Andwhat about the other Krell lesson? L eaving asidewhat
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the computers may want, what about what we desire from the
genie?Whatif thefatespunishmankindby givingitwhat it wants,
onboth consciousand unconsciouslevel s? Our experiencewith
children and animals, not to say oursel ves, makes us suspicious
(tosay theleast) of what occursthen. Theeffectsof our present fad-
and impulse-driven market economy (not that the author sees
better alternatives) onourselvesandthebiospherearefrightening
enough. What happens when these effects and externalities all
become infinitely amplified via technical means?

According to our cultural mythology, both before and after
the advent of science fiction literature, poets have classically
laid heavy penalties on those humanswho sought to steal knowl-
edge from the Gods. The penalty is ostracism and worse: (1)
Prometheuswas chained to alonely rock and tortured; (2) Adam
and Eve, according to Genesis, were punished for their sin of
disobedience by being evicted from the Garden of Eden and
sent to an uncharted Earth, which prevented them from subse-
quently eating of “The Tree of Life” and achieving immortality
(becoming like God Himself). “He posted acher ubimto the East
armed with a ‘whirling and flashing sword’ to guard the path
back to the garden lest they seek to return.”

Science fiction, aswe know it, properly began in 1818 with
Frankenstein; or, The Modern Prometheus in which the mon-
ster, asapricefor itsunnatural science-givenlife, is cast out of
society to wander—forever looking through the window at the
celebration, forever seeking one of its own kind to talk to or to
love. Themonster suffersthe social tortures of adolescence, and
Mary Shelley, wemay not be surprised to learn, wasamotherless
child who wrote the book while herself still ateenager. Shelley,
in her later writing, sought other expressions of alienation: one
of her works (The Last Man, 1826) features a man who is all
alone on a completely depopulated Earth. Since Shelley, the
ruined or deserted Planet, from Nuclear Winter to Silent Spring,
hasnaturally cometo be associated with visions of higher tech-
nologies and the far future (for example, H. G. Wells's Time
Machine, 1898). The Krell Machine in its many forms typically
inhabits empty worlds (just as Prospero, inThe Tempest, inhab-
itsanearly deserted island). Krell Machines of variouskindssit
unused and lonely in the ruins of lonely cities on the edges of
forever—their former users having either been destroyed or left
to follow their dreams, leaving the shards and husks of more
mundane realities behind.

Perhapstheimageof a“wasteland containingadoorway” is
afictional metaphor that arises from our childhood experiences
of being lost outsidethe homein aworld we do not understand.
Certainly it makesfor abetter story to be faced with afunctional
alienartifactthat hasnouser’ smanual. Larry Niven' searly short
story “Wrong Way Street” (1965) and Frederik Pohl’ sGateway
novels (1977-) contain an entertaining use of this plot device:
longvanished alienshaveleft adeserted spaceport, and someof
the semiautomati ¢ spacecraft still work.*Pushthebuttonandyou
gotowherever that shipisprogrammedtogo (now, whichof these
thingamabobsdo you supposeisthefuel gauge...?). Suchmyster-
ies are always dangerous, and they are not always resolved. In
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AlgisBudrys’'snovel Rogue Moon (1960), humans use dispos-
ableduplicatesof themselvesto explorealargeand still-working
maze-like alien machine found on the moon. The moon artifact
killspeoplewho exploreitinvariousgruesomeways, apparently
as aside effect of atrue design function that humans never do
figure out.

It does seem to be anearly universal ideain sciencefiction
that the result of attai ning ultimatetechnol ogical power must be
that thosewho haveaccesstoit vanishlike16-year-old boyswith
car keys. Wedon't alwaysknow wherethey go, but their disap-
pearance is expected. Stephen Spielberg’ s move Al: Artificial
Intelligence, afilm playing in theaters as this essay is written,
typifies a now-standard mystery form. Al is a straightforward
retelling of theFrankenstein story, withall of itssubtextsof social
isolation, child-abuse, and creators who fail to live up to their
responsibility. The protagonist, an artificial child, isabandoned
likeanunwanted pet towander theEarthasan outcast andfinally
is put out of his misery by being accidentally cryopreserved.
(Shelley’s original Frankenstein also begins and ends in the
arctic, asametaphor forisol ationandloneliness.) Whentherobot
childwakes, humanshavevanished, thecitiesareinruins,andthe
child is surrounded by alien mechanoids whom he still asks
pitifully for his human mommy 1> That's meant to give you the
creeps, and indeed it does. Al hasnot doneaswell at thetheaters
asit could have, possibly because, like the robot-child himself,
thefilmjerkstoo many human emotional stringsand doessotoo
vigorously and too artificially.

Wefrequently donotknow wherecivilizationsgowhenthey
hit the singularity in fiction, but sometimes they leave behind
deliberately cryptic messages. For example, in Robert Forward’ s
early treatment of the idea (Dragon’'s Egg, 1980; Starquake,
1985), thealien actionisset onthe surface of aneutron star. The
indigenous intelligent life is somewhat like an electronic com-
puter,inasmuchastheir nucleonicbrain“chemistry” allowsthem
to think amillion timesfaster than humans can. In these novels,
humansinitially arriveinorbitaround theneutronstar todiscover
the inhabitantsin avery primitive state. The humans, however,
cannotvisitthestar’ ssurfaceduetoitsfantastically highgravity,
but somehow communicationisestablished. Astheneutron-star
creaturesaretaught by humans, however, they rapidly assimilate
our culture, and, just asrapidly, surpassus. Then, suddenly, tothe
surpriseof thestarship crew, theworld below themisempty. The
aliens have reached their own “singularity” and (of course)
disappeared. They leave behind nothing, save for afew conde-
scending clues, thelitter of “ Ascended Beings” who now don’t
wish to interact with primitive humans, until we are ready. This
occursinanovel published ayear beforeMaroonedinRealtime,
sotheideawascurrentin certain circlesby then (Vinge, for one,
had been talking it around for afew years). The ultimate humili-
ation may be an empty world containing vestiges of advanced
beings who could talk to usif they wanted to, but don’t seemto
want to.

We' veseenasimilar themeinForbiddenPlanet. Thesuper-
humanly intelligent Dr. Morbiusis a creator beyond good and
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evil, and he doesn't at first want to communicate with ordinary
men. Thereissomething of Nietzscheabout him. (Why elseishe
aphilologist?) Hehascometoidentify withthesuperhuman. The
human 1.Q. does not impress him, for his own brain has been
augmented by the Krell Machine, which is an intelligence-
enhancer aswell asaphysical-realizor of ideas. Morbius' stech-
nology andhisintelligenceareintherealmof magic, alaClarke’'s
Law, and at the end of the film, Morbius wears the wizard robes
of Shakespeare’ sProsperotoillustratethis. Wearefascinated that,
like Prospero, Morbius has difficulty escaping his own animal
passions, as even a much more advanced species on Altair IV
could not.

In Star Trek’s most light-hearted invocation of the Krell
Machine(Theodore Sturgeon’ s* Shorel eave,” 1966) thecrew of
the Enterprise land on an apparently empty planet only to find
that it hides machinery that hasthe job of making fantasiesinto
realities. After being harassed by theincarnateresultsof theiridle
thoughts, the crew finally encountersthe planet’ salien owners.
The Owners use the technol ogy for recreation (and for medical
care—theyrepaira“dead” Dr. M cCoy aseasily asany machine).
Butthey tell CaptainKirk that they (theOwners) aretoo advanced
tomeet humans: Now run al ong and play—»but thanksfor asking.

Aswiththescenarioof nuclear war, itistraditional for planets
to come out of the other side of the singularity depopul ated, or
worse. Sciencefictionisfull of cautionary wastelandsandruins,
markers of atime when humans stole Promethean fire and were
burned by it. Authors of sciencefiction, for their part, writepast
the singularity simply because it's nearly impossible to write
convincingly into it and keep a good and readable story with
characters that we can care about and identify with. It's too
strange. Buttherearemany “fly-bys” of such apocalypsesinthe
genre.

Childhood’ s End, the 1953 Clarke novel mentioned earlier,
containsone. If “alienation asthe price of technical advance” is
the primal theme of all sciencefiction'®then it can be added that
Arthur C. Clarke’ sstory plots (in particular) ofteninvolvealien-
ation with some continued and distant communication. Clarke's
characters are often beyond help, but they can always still talk
while they are trapped or while meeting their seemingly inevi-
table doom. InChildhood’ s End therol e of the outcast monster
isplayedby aliencreaturescalledthe” Overlords.” TheOverlords
are inhumanly intelligent and ethical but physically unlovely
beingswho aredestined never tobeableto maketheevolutionary
leap to higher consciousness and who must therefore spend
eternity ontheoutsideof theparty lookingin. They arealienated
aliens—monsterswho aretroubled with their own monsters. At
theend of thenovel, thelast manon Earth staystofatally witness
mankind’ s transition to higher being. He continues to talk by
radio through the last minutes of hislifeto theretreating Over-
lords, astheEarthitself beginstobecometransparent, inascene
that remindsusonceagain of Altair IV, thewizard Prospero, and
some of the more famous lines from the play that was the
inspiration for ForbiddenPlanet:
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Our revelsnow areended: theseour actors,
Asl| foretold you, wereall spirits, and
Aremeltedintoair, intothinair:

And, likethe baselessfabric of thisvision
Thecloud-capp’ dtowers, thegorgeouspal aces,
The solemn templ es, the great globeitself,
Yea, all whichitinherit, shall dissolve,
And, likethisinsubstantial pageant faded,
Leave not arack behind: we ar e such stuff
Asdreamsaremadeof, and our littlelife
Isroundedwithasleep....

Andthisisall wecanreally say, asEarthor Altair IV disappear
in the aft-viewplate of our imaginations. The problem with the
singularity isthat thereisapparently noway to“ survive” it (pace
the tongue-in-cheek Vinge subtitle How to Survivein the Post-
Human Era'’) becauseitisthenatureof thesingularity tochange
beyondall recognitioneventhebasicconceptsof humanity, life,
individual identity, and survival—particularly “individual”
survival.

A central problemin our imagination of what the singularity
might belikeisthat theinterfacing of brainsand computersinthe
singularity must result in avicious melding of various kinds of
minds. Vingeremarksthat “[a] central feature of strongly super-
human entities will likely be their ability to communicate at
variable bandwidths....” Thisis a safe and nearly tautological
prediction, for breadth of bandwidth isall that defines whether
communication, as we usually understand the word, is taking
place at all. Communication is generally not aword we usein
connection with the mind’ sinternal affairs. “Communication”
therefore requires two or more minds—yet if bandwidth is too
high, individual minds must disappear and only one group-mind
isleft. Thus, within agrouped computational being, minds and
subminds are defined only by bandwidth. Imagine being “you”
only whenyou closethedoor ontheparty, or they closethedoor
onyou. If thedoorisopenedwide, however, “you” ceasetoexist,
andyouandthey becomepart of aL arger Y ou (or collectiveUs).

Such Borg-likeproblemsplagueour predictions. Somuch so
that writersconsideringthevery far futurehavehadtosplit some
powers of technology off in order to have any recognizable
human cultureto deal with at all. For instance, Frank Herbert, in
his Dune series, simply outlaws machineintelligence. Too much
telepathy and too much technology makeit difficult to generate
recognizable dramatic tension, which comes from recognizable
characterswith problemswe can care about.

One more empty-planet novel will serve asafina example.
Arthur C. Clarke's novel The City and the Stars (1956, contem-
poraneous with Forbidden Planet) deservesmention asanti ci pat-
ing many ultimate technologies. Thisnovel isset abillionyears
inthefuture, inautopian metropoliscalled“ Diaspar.” Diaspar’s
machinery can manufacture anything on demand, including
human beings. Indeed, the city’ svery inhabitants are arandom
collection of people from the much greater store availableinthe
city’s memory banks, something like books circulating from a
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central library. Each inhabitant lives a thousand years but also
recovershisold memoriesfrompreviousincarnations, givinghim
functional immortality. And yet, the novel’s main character,
restless to explore, eventually escapes his version of the Krell
Machine. Outside Diaspar, hefindsthetraditionally empty Earth,
uninhabited except by afew mentally advanced communities of
humans. These people deliberately eschew technology and live
arural, somewhat Amish-like, existence, complete with normal
human reproduction, normal aging, and standard death. Signifi-
cantly, however, they aretel epathic and thusexperienceasense
of community and communal immortality that they find to be
satisfying replacements for technological immortality. Thus,
Clarke' simmortal Diasparianspay for their technical utopiawith
severe communications and social isolation problems and with
noway to satisfy theurgeto explore. Itisdifficult toimaginethe
kind of lifestyle that would result if they were not thus crippled.
Y etthesum of both Clarke’ salternativeworldsisexactly what we
must contemplate for ourselves—not a billion years from now,
but very possibly in the next century.

Using the namesingularityto describesuch astate-of-being
is appropriate because, as is the case with a black hole, the
singularity looks different depending on whether it is viewed
from outside or from the point of view of an observer fallinginto
it. Wehavereadabl efictional scenariosonly for the outside. For
al we know, however, perhaps these are the futures that will
ultimately cometo passfor mankind. After all, it isby no means
certain that mankind will either be destroyed or entirely up-
| oaded/assi milated i nto something nonunderstandable. Thereis
athird possibility: mankind might be left in the dust like those
oldcomputers(or toys) inyour garagethat you’ renever goingto
play with again (Spielberg and Aldisswork this* Puff, theMagic
Dragon” thememasterfully). If thesingularity hadbeencalledthe
“Techno-Rapture,” it should be remembered that afundamental
featureof theRaptureisthat somego, whilesomearel eft behind.

Will thosewhowishtogointothesingularity haveapathto
do so?Oneof thekey issuesdetermining what kind of futurewe
get may bethetiming of thedevel opment of afull brain/computer
interface. Whereascomputersmay bemadetotal k tooneanother
with relative ease, the human brain is not wired to accept or
processinput morecompl ex than sensory data. Indeed, inForbid-
den Planet, all but afew human brainsoverload and burn out when
exposed to connection with the Krell technology *° Itwill not be
a trivial undertaking to directly connect brains
with computers or to technologically connect
brains with one another (mechanical telepathy).
Virtual reality is technically simple compared
with, say, constructing asysteminwhichonecan
sort through and “ remember” itemsin acomputer
database as easily as sorting through one’s own
memories. Thus, it may bethat the planetary web
of computer systemswill exceed the sum of human intelligence
well before the interface problem is solved. If events happenin
thisorder, it will beuptotheArtificial Intelligence, not mankind,
to figure out how to put the full link between machines and
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humanssafely intoplace. Thereisnoguaranteethat thesingular-
ity Al will choose to do so.

Therearedark possibilitiesat this point. Perhapsthe Artifi-
cial Intelligencewill simply protect itself and impatiently go on,
without us. Perhaps (worse) it will even leave humanity behind
somekind of technological lock, inorder to prevent devel opment
of thecomputational power necessary for suchuncouthcreatures
asourselvestofollow. Singularity-struck societiesthat |eaveany
intelligences* behind” may evenrepresent akind of threat tothe
ascended bei ngswho havegonebefore. Such stuttering“techno-
adolescent” societies could be expected to attain new technical
singularitiesregularly. With each one, they would unleash new
species of Ascended Intelligences. Might some of these be
pathological ? Thejury isout — it seemstoo early to guess. But
if so, such societies might therefore be under careful watch by
those who have gone before. They may, conceivably, even be
under quarantine.

“What?’ you say. “ Surely these machineswill let mankind
‘upload’ or mind-link withthemandjointheparty 2Won' tthey?
They haveto!”

Er... don’t they?

If not, we can glimpsethat future— it sthemain oneweare
familiar with from sciencefiction. And, likely, also familiar with
from someof our own early adol escent experiencesof being shut
out of the world of adults. We know what things will ook like
then. They will look like being locked out by an intelligent
computer (“Open the Pod Bay Door, HAL!") who not only
controls our technology but also tells usthat conversation can
servenofurther useful purpose.?* Mankindwouldthenforever be
the chained Prometheus, forever the orphaned and lonely
Frankenstein’ smonster |ooking through the window—the sub-
ject of theultimatesnub. Indeed, wewoul d beforever Caliban, | eft
alone on an island Earth, with the wizards gone—and not even
comforted by thewhisperingsof spiritsthat havelong sincebeen
freed.

What will happen when humans gain the ability to
manufacture nearly anything we want, and when
our machines surpass our own intelligence? ...
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NOTES

1 E-mail address: sbharris@ix.netcom.com. The author ap-
preciatesany constructivefeedback. Thisarticlereproduced by
permission of Skeptic Magazine (skepticmag@aol.com), P.O.
Box 338, Altadena CA 91001.

2 For example, In Arthur C. Clarke’s2010: Odyssey Two
(1982), self-replicating all-purposemonolith machines, thealien
Krell Machinesof thistaleand itssuccessors, turn Jupiter intoa
small star. The humansin Jovian orbit get away just in time.

3 Feynman’'s original talk, delivered in 1959, was later
published in Cal Tech’ sEngineering & Science(February 1960).
Itisavailableat http://www.zyvex.com/nanotech/feynman.html.

4 http://www.zurich.ibm.com/news/96/n-19960112-01.html.
Drexler first published inthe peer reviewed journalson molecular
manufacturing in 1981. Readersinterested in the history of and
current progress in nanotechnology, including most issues dis-
cussedinthisessay, shouldrefer to http://www.foresight.org.

5 A human beingisnot theatomsthat constitutehim, any more
than a novel, an insubstantial thing, is the atoms making up a
particular physical book or audio tape. Atomsinthebody arere-
placedin metabolism, but the person remains. Intheory, all atoms
could be completely replaced, and yet theper sonwouldstill re-
main, as apattern. A human beingisinformation, not matter. Such
information can theoretically be extracted on amolecular scale,
sent fromheretothere, andreconstituted asapatternin new matter.

Tomakean"effectivelyidentical” duplicateof aperson, such
aprocess doesn't have to be done for each individual atomina
body because most positionsof most atomsinapersondon’ t make
any differencesthat wecareabout. For example, proteinmolecules
and cell organelles can be produced as generic copiesof asingle
design, onceidentified by position. (For example, aperson might
havefewer than 70,000 different protein designs(genes), somost
of his protein information will be in how each design has been
modified by post-transcription mMRNA splicing and post-transla-
tion chemical modification, and there each protein molecule has
then been placed.) On alarger scale, many cellsand even tissues
can be generically specified the same way—for example, you
probably don’t careif all theglomeruliinyour kidneysarereplaced
by many exact copiesof afew of your best-performing ones. The
important informationintransmittingahumanbeingwill beinthe
connectionsof hisor her neuronsand theinformation regarding
thedelicatemodification of proteinsinthesynapses. Theseform
memories, someof whicharenot shared by any other human, and
are thus irreplaceable. Some parts of a copy count more than
others, if you careabout performance. For example, if wewant a
duplicateplayer pianoto play arecognizabl e pieceof music, we
must be particularly careful about the position of theholesinthe
new piano scroll but may belesscareful about thingslikewhat the
keysand pedal sare made of, how the pianois painted, etc.

6Vernor Vingewasalso among thefirst to point thisout, in
his1981 short story “ TrueNames.” For the 20 yearssincethat
publication, several subgenres(for example, W. Gibson’s1984
Neuromancer) have explored the waysin which power inside a
computer network may give power in the external world. The

recent film Matrix (1999) is a descendant of this tradition,
highlighting ways in which programming power and physical
power will meldinthefuture.

Vinge' sessay isavailableat http://www-rohan.sdsu.edu/
faculty/vinge/misc/singularity.html.

81bid.

9 See Vinge's 1999 novel A Deepness in the Sky, in which
humanswait abovean alien planet, patiently teaching, until the
culturebel ow progressto equal that of thespace-farers. Vinge's
chief horror-source in this work—the idea of finding yourself
with full intelligence but slave to the grip of a monomaniacal
madness, goesback inliteratureat | east to Edgar Allen Poe’ s1835
short story “Berenice” (http://bau2.uibk.ac.at/sg/poe/works/
berenice.html).

Interestingly, this particular Vinge novel does not posit
singularities when civilizations grow sufficiently complex but
rather suggestsinevitabl e breakdownsinvolving bottlenecksin
communicationwithincivilizations, leading to collapseand bar-
barism, much like Asimov’ sFoundationseries(seethe history of
theRoman Empire).

10| suspect that such augmented animals, even if never
capableof formal operations, may yet advancefar into progressive
academicpolitical thought.

11 1f this happens, all is not quite lost. These is a minor
consol ation inthat one suspectsthat gray goowill besubject to
thesameevolutionary pressuresastherest of lifeand that (even
ifitarises)itwon’tstay primitiveforever.

12 Uranium isotope separation is more a physical than a
chemical process, butitisstill amenableto processesthat could
beperformed onasmall scaleand then duplicatedinto practicality
by aself-replicating manufacturing capability. Thespecial prob-
lemwith nuclear weaponsisthat they generate temperatures of
tensof millionsof degrees, and thereforenoimagined material can
stand up tothem. For gray goo or biowarfareweaponsor accidents
there is always a possible nanotechnological defense (in the
literature, policenanomachinesarenaturally known asbluegoo).
However, adefense against actual nuclear weaponsfallsintothe
realm of techno-fantasy. Such adefensejoinssciencefictionideas
likefaster-than-light travel and backwardtime-travel asatechnol-
ogy that would requirenew physics, or new kindsof matter, and
that may thereforenever cometo pass. Thisisinsharp contrastto
therest of the engineering devel opmentsdiscussedinthisessay,
which requiretechnical progressbut no new physics.

Under threats of various kinds of mass destruction in the
hands of individuals, many preemptive defenses will be tried.
Partly dueto security concerns, itisanother inevitability of the
futurethat, shortly, noneof uswill havemuch privacy. Peoplewho
havelivedthroughthelast 30 yearshavealready noticed that the
increasingly computerized worldisrapidly developing acertain
“lack of slack,” asinformation regarding anything you’ ve ever
donethat created arecord anywherethreatensto becomealmost
instantly availableto nearly anyonewho hasmoney to pay for it.
Many public placesarenow under continuousvideosurveillance,
and very soon they all will be. With computer visual image-
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recognition, soon the power will be availabletotrack your travel
andall your publicactivities, just aswenow track 18-wheelerson
thehighway. It’ sall amatter of processing power, which (aswe
have seen) discounts at 50 percent ayear, year after year. If it's
expensivetokeep tabsonyounow, itwill behalf ashard next year,
aquarter ashard theyear after that, and so on. Effortsto stopit will
subjected to far moreresistive economic pressuresthan effortsto
stopjunk mail andjunk e-mail, and we’ ve seen how effectivetrying
to do that hasbeen.

13 See www.SingularityWatch.com. The SingularityWatch
organi zation hasbeen attempting to devel op an“ Academic Confer-
enceon Accelerating Change” by getting multidisciplinary scholars
tomoreobjectively evaluatethequality of evidencefor “technical
acceleration” of thekindthat feedsonitself. My particular thanks
to John Smart, organizer of the SingularityWatch.com site, for
many helpful commentson thisessay.

14 The 1965 Niven story is notable for describing alien
technology thatisabletogrow crystalsof any typeand size“atom
by atom” from basic building materials. Againthisisthevision of
Robby the Robot. But Niven thinks bigger—he describesr ocket
motor sthusmadefrom singlediamond crystals—asit happens, the
exact image of techno-wealth that will figure prominently in the
popular work of K. Eric Drexler a generation later. Unlimited
rockets and gems: the message isthat nanotechnology has some-
thing for everyone; forhim and for her.

15 Stanley Kubrick, intrue2001: A Space Odysseystyle, has
given usan ending that israther ambiguous and frustrating, unless
oneknowssomething of theoriginal script conceptions. For these,
seehttp://www.visual-memory.co.uk/fag/index2.html. Thecrea-
turesat theend of thefilm aremeant to beadvanced Earthrobots,
not aliens. The problem isthat they know so little of their own
originsthat they may aswell be aliens, andthey essentially function
intheplot assuch.

16 Brian Aldisssuggestsonly that the central theme of science
fiction isalienation, but theconnection of alienationwithtechnol-
ogy is certainly implied and understood. See Aldiss's excellent
science fiction review “The Trillion Year Spree” (with David
Wingrove, 1986). Aldissal so happensto betheauthor of the 1969
short story “Supertoys Last All Summer Long,” upon which
Kubrick/Spielberg’s Al filmisloosely based. In the 1995 movie
Toy Story, weexperiencedthedramatictension of intelligent toys
(beings) being treated as meretoys (that is, asthings, not people).
Aldissand the movieAl work thisthemeeven moreexplicitly, since
the android-makers in the film, now in the role of Dr. Victor
Frankenstein, arefully aware of what they aredoing. Wehaveal so
memorably seen thisin Ridley Scott’s 1982 filmBladeRunner.

17 SeeVinge' sessay at http://www-rohan.sdsu.edu/faculty/
vinge/misc/singul arity.html.

18 See Alfred Bester’ sDemolishedMan(1953) for oneof the
earliest and best viewsof afully telepathic society. Individuation
will be something of an act of will in such circumstances. Although
we cannot predict what life will be like on the other side of the

singularity, wemay guessthat social strifeinthestyleof “who’s
not talkingtowhom” may long surviveproblemsof physical want,
or even problems of mortality, in our future.

It isworth noting that, so long as our present notions of
physical law hold, therewill still alwaysbe circumstancesin the
future where physics dictates no choice in these matters. The
physical size and mass (self-gravity) of any “ordinary matter”
computer structureeventually must limit themaximal complexity
of thecomputer, and on these distance-scal es, the speed of light
must limit the bandwidth of two-way interactive communication
betweenmaximally largeand complex computers(minds). Inthe
future, it may becomforting to know that theday of theindividual
will never completely pass, since somekind of individuation on
thefastest time-scal es seems destined alwaysto be enforced by
communications delays. Arthur C. Clarke, Brian Aldiss, and
Vernor Vinge haveall writtenfictioninwhich thisisan explicit
subtheme.

19 Brain burnout from brai n-boosting connectionsiscommon
in science fiction—for other examples, see Piers Anthony’s
Macroscope (1969) and Vernor Vinge's Fire Upon the Deep
(1992). TheVingenovel isparticularly interestinginthat it treats
several casesof individuation forced on group mindsby commu-
ni cations problems, asdiscussed in the previous note.

20 Peoplewho aretired of theillsand emotions of theflesh
may wish to simply transfer their consciousnessto mechanical
bodiesand bedonewithit, asMoravec suggestsseriously inMind
Children. See William Butler Yeats's “ Sailing to Byzantium”
(1928) for an early romanti cized view of thisoption. Anespecially
creative cyber-existence science fiction tale, in which aman’s
consciousnessisuploadedinto ananimal and finally acomputer-
world inwhich he can have hisevery fantasy, isJohn Varley’s
Overdrawn at the Memory Bank (1976). For an excellent book-
lengthfictional treatment of thistheme, see CharlesPlatt’ sSlicon
Man (1991). These tales explore one type of scenario in which
human consciousness is mechanically separated from human
flesh. They do not treat the far more compl ex situation (because
therewould beno understandable story if they did) of what may
beexpected to happen when humanand“ machine” consciousness
becomeintermingled andinterconnectedto any extent desired and
when manufacturing capability makes the distinction between
synthetic and biological “bodies’ nolonger meaningful either.

2! For adelightful romp through many of the possibilities
discussed in this essay and more, the author suggests Damien
Broderick’ sbook-length treatment of these problemsinTheSpike
(2001). Broderick points out that engineer and nuke-designer
Theodore B. Taylor first called self-replicating von Neumann
devices“ Santa Claus Machines” in a 1978 essay. Here he was
discussing the use of such devicesto minethe moon—probably
the entry point for the (then) space colony enthusiast K. Eric
Drexler, who would begin writing just three years later about
mi niatur eSanta Claus machines.
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An Explanation of

How the Mind Is the Brain

/ David Pizer \
Age 60
Occupation: AutoUpholstery Stores, Real Estateinvestor,
motel/resort owner

Davidispresently constructing a conference center an hour
north of Phoenix. Hehopesto havemany cryonicsandlifeextension
conferencesthere. Whenitisfinishedin July of 2002, hewill retire
fromhisother businessesand|ivethere, continuehi seducation, and
promote cryonicsfull-time.

He became a cryonics suspension member of Bay Area
Cryonicsin the early 1980s. That company has now changed its
nameto ACS. Heswitched to Alcor in 1985. Hebecamea member
of the Board of Directorsin 1990 and wasal so Alcor’ streasurer
and later itsvicepresident for nineyears.

In 1988 he was arrested and held in custody with five of his
friendsfromAlcor for refusing to cooperatewith authoritieswho
wantedtoremoveDoraKent fromsuspensionat Alcor’ sfacilityin
Riverside, California. They prevailed and kept themfromremoving
her fromsuspension. Helater filedasuit on hisbehal f and on behal f
of his five friends called Pizer vs. Riverside. They eventually
receiveda$90,000 settlement. Afewyearslater, hewasakey player
in helping Alcor acquireitspresent building.

Heisagraduatestudent at Arizona State University. Hehas
abachelor of sciencedegreein political scienceandisworkingon
anadvanced degreeinphil osophy. Hisfavoriteareasarephilosophy
of mind and medical ethics, which he hopesto learn more about.
Besides being an Alcor member, he hasfounded an organization
alongwith hisfriend Mike Perry called the Society for Venturism.
Thisis a philosophical organization that is concerned with the
promotion of biological immortality.

If the conference center goes well, he hopes to construct a
retirement center inthesurrounding area. Thiswill bea placefor
healthy cryoniciststocomeandretireandliveanactivelife. Hewill
al so set upasmall hospi cewher ecryonicsmember scan deanimate
surrounded by like-minded immortalists. His goal is help make
cryonicsacommon practiceassoon aspossible.

Hehasbeen marriedto Trudy since 1958, and they are both
signed up with Alcor for suspension.

Theobject of thisarticleisto showthat themindisa physical
thing and not a nonmaterial thing. Thisisafirst step in bringing

peopl e to the decision to sign up for cryonic suspension. /
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by David Pizer

Introduction

In thiswork | will explain my hypothesis on how the mind
| Sthebrain (or apart of thebrain), and| call thistheory: “TheMind
isan AwarenessNeuronGroup.” | hopeto show that by postul at-
ing that the Awareness Neuron Group and the mind areone and
the same, problemsin areas of the philosophy of mind go away.
When | talk of AwarenessNeuron Groups, | amtalking about the
groups of specific neurons that are at the final end of a causal
chain—their activation| Swhat wecall “ awareness.” Thedistinc-
tion | want to makeisthat Awareness Neuronsarethefinal step
in being, and they are unlike (what | will call) unaware*“ process-
ing” neurons, which are not part of the final awareness process.
“Processing” neuronspreparethesignal sinacertainway sothat
aspecific feeling of awareness (for example, pain, heat, hunger)
isproduced whenthe Awareness Neuron Groupisactivated.

Inthiswork, | will purposely try tousewordsthat donot allow
for even the slightest dual meanings concerning mental and
physical. Whereit is not obvious, when | use the term mental, |
intend that as a term describing certain physical things we
sometimes label “mental.”

First | will try to explain my concept of what the mind is—
aphysical AwarenessNeuron Group—andthen | will try toshow
how acceptanceof holdingthisview canremovesomeof thewel |-
known problems in the philosophy of mind, including multiple
realization, machine functionalism, rigid designators, the Time
Gap Argument, and others.

My goal isto investigate one step beyond Descartes’'s “|
think thereforel am” to“ | think thereforel amaphysical entity” —
to determineif the object of thinking can only be physical, and,
therefore, theif mind can only be physical.

The Mind Is an Awareness Neuron Group

Somewhere in the brain are special neurons that work to-
getherinwhat | call an“ AwarenessNeuronGroup.” AnAwareness
Neuron Groupisdifferent from other neuronsinthat whenthese
neuronsareactivatedthey producewhat wewouldcall “feeling”
or “awareness.” | think we can postul ate the existence of these
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entitiesby looking for causes and effects of awareness.

Awareness Neurons are more like receivers in a two-way
system of sending and receiving. Think of atelevision set that
receives signals and atelevision station that sendsthe signals.
Many neuronsarelikethetel evision stationinthat they process
andsendsignals. An AwarenessNeuron Groupislikethetel evi-
sionset that receivestheneuronsandthen producespictureand
sound. The difference, however, isthat an Awareness Neuron
Group is“aware” of the sounds and picturesthat are part of its
activation. SincetheAwarenessNeuron Group’ sactivationisthe
definitionof awareness, and sincethe AwarenessNeuron Group
is the awareness of what is going on inside itself, the firing
AwarenessNeuron Groupisthedefinition of self-awareness. The
feeling of beingawareiscontai nedintheprocessof theAwareness
Neuron Group’ sfiring, alongwiththesoundsand picturesthat are
alsopart of itsactivation. Sointhefinal description, wewould say
theAwarenessNeuron Groupisawareof thesoundsand pictures
that arebeing produced withinit by theactivationsof theneurons
init. That meansthat thereisan ultimate (but as-yet-unexplai ned
by physics) explanation that will reveal how the sounds and
pictures exist within the firing process of certain neurons. The
only reasonabl e explanationisthat the soundsand picturesthat
we experience do exist somehow as a part of the sparks, and/or
chemicals, that exist within certain neurons. | think we can be
more sure of the existence of a concrete picture of, for instance,
abluesqguarethat weseeinour mind, thanthebluesquare (perhaps
apicture frame) that we might think exists, say, on awall. Other
neurons may process incoming signals so that the Awareness
Neuron Group will fire in a certain way. However, it is the
activation of the AwarenessNeuron Group that | Sthefeeling of
awarenessinthebrain. Thefact that “| am aware” isoneand the
samefact that “My Awareness Neuron Groupisactivated.”

AnAwarenessNeuron Groupisusually activatedinaspecific
way after theoriginal signal hasbeen processed, sothat thefeeling
of awareness(itsactivation) al so hasthecontent of what itisthat
itisawareof. Soif an Awareness Neuron Group isactivated by
groupsof neuronsthat specializein processing pai n sensations,
thefeeling of awarenessthat is produced will be afeeling of the
awarenessof pain. Feelingsof awarenessareusualy, if notalways,
feelingsof theawarenessof something, includingtheawareness
of self.

If an Awareness Neuron Group is activated by processing
neuronsthat producethesensation of sweetness, say whileeating
sugar, thefeeling of awarenessthat isproduced will beafeeling
of the awareness of sweetness. Keep in mind that even if an
external stimulus, say somethingthat eventually causesafeeling
of pain, weretoactivatereceptor neuronsandthey sentthesignal
to be processed by other neurons, it is only when the final
AwarenessNeuron Groupwasactivatedthat thepersonwould be
aware of pain. At that time, the person could say either: “My
Awareness Neuron Group is now activated after having been
stimulated by asignal that hasbeen processed to causeittofire
inacertainway astobeanawarenessof pain,” orthepersoncould
say, “I now feel pain.”
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Separating Other Body Parts and Neurons from
Awareness Neuron Groups

Just asthebody canbeseenasasupport systemforthebrain,
socanapart of thebrainbeseenassupport and processingfor the
Awareness Neuron Group. Inlooking at the body as support for
the brain, we see that the heart pumps oxidated blood and
nutrientssothebraincansurvive. Thedigestivesystem processes
food to collect the nutrients. The lungs provide the oxygen the
brainneeds. I nthisfashionmost of theorgansareseen asmachines
that help provide support for the brain. Theeyesallow the body
toseetonavigate, get food, and avoid danger; thelegsmovethe
body around, and soonandsoforth, all for thebenefit of thebrain
and especially the Awareness Neuron Group.

Just asthesepartsareasupport systemfor thebrain, wecan
look at partsof thebrai nthat areasupport systemfor Awareness
Neuron Groups. Some systems process signalsthat originatein
the eyes and arethen sent on their way to their final destination
inthe AwarenessNeuron Group. Inthisway wecanbecomeaware
of the external world. Similarly, some neurons receive sounds,
other neuronsprocessthemontheir way totheir final destination
in the Awareness Neuron Group. However, it is only when the
Awareness Neuron Group is activated that a person is finally
awareof asignal or stimulus. Other neuronsmay receivesignals
and processtheminwaysto finally cause aspecificfiring order,
rate, and intensity in Awareness Neuron Group. | sour picture of
reality accurate? Wecanassumeevol utionhascaused our initial
signal processing neuronsto accurately activatethe Awareness
Neuron Group so that areliable simulation of the outside world
isrealized andtheorganism canthensuccessfully survive, breed,
and raiseitsoffspring.

Oneway my theory differsfrom someothersisthat | want to
makeastrong distinctionin the dual meaningsof wordssuch as
“pain” and “heat” and other words of sensation. When some
philosopherstalk of pain, they talk about it aseither acauseor an
effect (or asacauseand effect together). | would say thereareat
|east two distinct meanings for the word pain. Oneistheability
of painto causeasensationandtheother isthepainasweareaware
of it. Forinstance, philosopherstal k about painasbeing“ c-fibers
firing.” | assumethey got thisfrom experimentswhere a subject
wasstimulated andsaid “ouch,” or “l aminpain.” Theobservers
noticed that to make the subject feel pain, they stimulated hisc-
fibers. Thisleadsto the hypothesisthat “pain = c-fibersfiring.”
When philosopherstry to defend thisthesisthey runinto prob-
lems because their position of “pain = c-fibers firing” looks at
“pain” asacausal entity. | think paincan bethought of asacausal
entity, butit also hasaseparate meaning asan effect entity. And,
the two meanings of pain are very different.

If weassume c-fibersarenot part of the Awareness Neuron
Group but arepart of theprocessing that leadstothem, wecanthen
seethat painasacause, whereit causesustofeel apainwhenthe
AwarenessNeuronGroupfires. Butthepainthatisthecauseisnot
the pain we are feeling.

Thepainthatisthecauseisoneoriginal activation (electrical
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and chemical) that eventually causes the activation of the final
AwarenessNeuron Groups, and that second activationistheone
weareawareof. Thepainwefeel isthe AwarenessNeuron Group
firing in a certain way, depending on how the signal has been
processedbeforeitarrivedintheAwarenessNeuron Group. The
specific way it fires (which synaptic connections are activated,
how rapid thefiring, what intensity) can be described by words
suchaspain. Therearevery distinct differencesinthetwotypes
of pains. Onehasthefeatureof nothingbeingawareof it,andthe
other hasthe feature of something being aware of it.

What Is in Your Brain?

What isitthatisinyour brainwhenyousee, say, apictureof
ablue square? Let’ s say what we would call asquareitem, with
what wewouldsay isabluesurface, isbeforeyour eyes. Thelight
ishittingitandreflectingtoyour eyes. Y outhink you seeablue,
squareobject. | wouldholdthat whenaperson seesabluesquare,
his receptor and processing neurons have sent asignal to his
AwarenessNeuron Group andit hasbeen activated. TheAware-
ness Neuron Group isthe mind and the feeling of seeing ablue
square object is aconcrete depiction of reality. At that timethe
bluenessand squarenessof the object do existinthemind. They
areafeatureof the physical activation of the AwarenessNeuron
Group. A volume of these neurons has the qualities of the blue
square. Weknow thisbecause we see ablue squarein our brain
at the time. The neuron firing process is blue and square. Why
can’t scientistsseethisbluesguarewhenthey | ook at asubject’ s
brain when the subject is seeing the blue square? Because the
scientistsare“seeing” with their eyesor with very crudeinstru-
mentscompared to how our neurons* see.” Inother words, what
lookslikean electric spark, or transfer of sometiny molecules, to
the raw eye or to crude instruments looks like a blue square to
Awareness Neuron Groups. When we humans are ableto build
machines that function like neurons, these machines, when
hookedtoaperson’ sAwarenessNeuron Group, will seeand hear
andfeel exactly what the subject sees, hears, and feels. Wecan't
do thisyet, but someday scientistswill develop thetoolsto see
the blue squarein the brain of the subject. When werealize that
the blue square in the brain is a composite of virtually infinite
combinationsof synapticconnections, at specificfiringratesand
intensities, we also realize it will take the manufacturing of
extremely complex detectorstointerpret theactivation of neuron
groups. Usingtoday’ stechnol ogy thesedetectorsmight haveto
be larger than agalaxy to hold all the information about what is
happening at any one instant in an Awareness Neuron Group.
Only when we can build machines that work exactly like brains
will these machinesbe smaller and be ableto seetheblue square
inthe brain as clearly aswe see the original blue square.

How the Awareness Neuron Group Theory Affects
Some Current Mind-Brain Philosophical Theories

Therearevariousversionsof “thebody (brain) isthemind”
theory, including token and type mind-brain identity theories.
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(Tokensare concrete. Types are abstract.) These theorieswork
with problemsthat arise out of versionsof the statement: “pain=
c-fibersfiring.” The statement mixes two meanings of the word
“pain”—asacauseand asan effect. Thesemeaningsareoftenused
interchangeably, whichleadsto problemsinthinking about pain.
Thereisone meaning of pain asacause, and adifferent meaning
of painasaneffect. Whenwehit our finger withahammer, thepain
that thereceptorson the skinfeel iscausal pain. Whenit travels
up the neuronsto the brain, it is causal pain. When preliminary
fibersinthebrain processthesignal, it iscausal pain. Whenthe
signal activatesthe AwarenessNeurons, itistheneffect pain, and
that isthe only pain that we can ever experience. Causal painis
unfelt pain. It isonly the effect pain that we feel. When wetalk
about thepainthat wefeel, and not theunfelt painthat causesus
tofeel pain, weshould not postul atethat “ pain=c-fibersfiring.”
Instead, weshould say that thefelt painisan AwarenessNeuron
Groupfiring. Thestimulusthat activated the AwarenessNeuron
Group may havebeen prepared by nonawarec-fibers. (Note: even
if itisdiscoveredthat c-fibersareintheterminal brainprocess, my
theory would postulatetwo partsof ac-fiber—itsbeginning part
[whichiscausal] anditsending part[whichisaneffect of feeling]).
Again, | wanttostressthat therearetwo distinct meaningsof the
word “pain.” Thereis one meaning, the causal meaning of the
stimulusof pain. Thecausal meaning could bethecellsof theskin
making contact with ahot item. It could bethe signal sent down
the pathways on the way to the brain. It could be the initial
processing of neurons. Butwhenthereisactivationinthe Aware-
ness Neuron Groups, that activationisno longer acause but an
effect. That effectistheawarenessof pain, thefeeling of pain. The
activation of the Awareness Neuron Group = (felt) pain.

Onemay ask that if (felt) painisonly thefiring of Awareness
Neurons, what happened to qualia? Thereis no problem here.
“Qualia’ like" awareness’ or other sensationwordsisjust another
word for the statement “the Awareness Neuron Group isfiring.”
Each qualiaisthecertainway that the AwarenessNeuron Group
fires. Since thisway of thinking makes each human’ s sensation
a unique sensation, the multiple realization objection (which
sidetracked thepopularity of themind-body identity theory afew
years back) is going to go away. With the Awareness Neuron
Grouptheory, or somefurther devel oped similar theory, themind-
body theory may regain its popularity.

Briefly, the multiple realization argument rests on the idea
that the same pain in one organism can berealized in adifferent
way inanother organism. Sowhentheidentity theorist, of olden
days, said“ pain = c-fibersfiring,” themultiplerealization propo-
nentwouldthen say that therecoul d be, and are, animal sthat don’ t
have c-fibersbut that can feel paininthe sameway humanscan.
Therefore, sincepain can berealizedin other ways, painisnot c-
fibersfiring. Andthereissometruthtothat conclusion, sincethere
arevirtually infinite different meanings of “pain.” But my con-
clusionisdifferent. First, the successful identity theorist hasto
makethedistinction between painasacauseand painasan effect
and take that to itslogical conclusion: that every pain, in every
entity isunique. Just asnotwo snowflakesinthe universeareiden-
tical, so isthe fact that no two painsin the universe are identical.
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Inhumans, c-fibersmay processasignal toeventually cause
afeeling of pain. In dogs, d-fibers may beinvolved somehow in
acausal chainfor adogtofeel pain. But only with the activation
of its Awareness Neuron Group, or itsinstantiation, can athing
feel pain. And since no two Awareness Neuron Groups are the
same, not only are different species evolved to feel (perhaps
slightly) different pains, but no two humans can feel the exact
pain. Andtoitslogical end, wemust say that sinceno Awareness
Neuron Group can fire exactly the same way two times, even a
person cannot experiencethe exact same pain eachtimehefeels
pain. If aperson hastrillionsof neuronal connections, intensity,
and rate combinations, it isavirtual impossibility that the same
exact state of a neuron’s firing could ever be repeated. If you
believe that you can’t step into the same river twice, you must
believe that you can’'t feel the same pain twice.

| am making adistinction between causing pain and feeling
pain. | am holding that “felt pain = Awareness Neuron Groups
firing” and that there can be no other way tofeel thekind of pain
I amtalking about except inthisway. If an organism seemstofeel
something that islike a specific pain, it is not a specific pain, it
isonly likeaspecificpain. For anorganismtofeel my typeof pain,
it hasto have my type of Awareness Neuron Group. To feel my
pain, it must BE my AwarenessNeuron Group. Sincenotwo pains
arealike, and no two exact painscan ever berealized, thereisno
longer any multiple realization objection to the theory that the
mind is the brain.

Since pains can be similar, people tend to lump them into
groups. Joe' sheadacheissimilar to Jim’ sheadache. Jim’ shead-
ache is similar (but less similar) to Fido's headache. Fido's
headacheissimilar (but lesssimilar) to anant’ sheadache. Asthe
AwarenessNeuron Groupshavesimilarity tooneanother, soisthe
relation of resultsthey can produce.

The proponent of the multiple realization objection might
say thatit seemsimpossi bl ethat beingsthat don’ t have Joe' sexact
AwarenessNeuronGroupcan’trealizehispain. Butthatisexactly
what thisline of reasoning showsus.

Does Color Exist?

There are several theories about color:

1. Coloristherelational property of emitting or reflecting
light at certain wavelengths.

2. Coloristhedisposition of the object that hasit, that it
will reflect light we call color when white light isreflected upon
it.

3. Colorisaquality that we are directly aware of.

3a. AwarenessNeuron Group postulationisthat colorisa
concrete entity that exists and is identical to certain neuronal
processes, andwecannot know if col or existsoutsidethe Aware-
nessNeuron Group.

Versions of “The Mind Is a Computer”

Some mind-brain theorists have tried to describe the mind
through anal ogi esto computers. They do thisby trying to show
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how amind*“functions’ likeacomputer. Theproblemshavebeen
that afunctionalist hasto describewhat asensationis, say pain,
through behavior. A functionalist differs from a behaviorist in
that thefunctionalist will say the output may include some other
mental states. But a lot of the problems with behaviorism are
found in functionalism, and the functionalist claim of “some
other mental states’ needsto be clarified.

Objections to machine functionalism, like other objections
tomind-braintheory, arisebecausethey confusethecausal mean-
ing of sensations like pain with feeling the pain. Let’s look at
unrefined machinefunctionalism and then seeif we canrefineit.

Itispopularinphilosophy now todiscussTuring machines.
A Turing machine performs according to rules (depending on
what stateitisin) that governwhat happensto certaininput when
themachineisinacertain state and dictateswhat the output will
be, and in some cases, moves the machineto adifferent state.

TheTuring Testiswherethe“blind” contestant (aperson),
tries to guess which black-box-type room contains a computer
andwhichonecontainsaperson. If thecomputer canfool ahuman
(at least anormal adult) into thinking that it isahuman too, then
you are supposed to agree that the computer has amentality or
psychology similar to a human.

The machine functionalists hold that a particular mind isa
realization of a Turing machine. The mindisacomputer. Mental
states can be identified with the internal states of the machine
table.

Accordingto Arizona State University Professor Theodore
Guleserian(and| agree!), the(unrefined) Turing Test fail sbecause
it doesn’t shed any light on internal processing, mentality, or
qualia Thereisnoway toknow, forinstance, if thecomputer, even
ifitdidfool ahuman, had any senseof awareness. (JohnR. Searle’s
Chinese room argument tries to point this out.)

Professor Guleserian’s (and one of my) objections to the
unrefined Turing Test isthat computers don’t understand real
things. A real thing, for instance, causes you to behold it. A
computer doesn’ t understand or work by rul esthat statethat there
hasto beacausal connection betweenthething, and your word
that standsfor it, and you.

I think we can help the mind-brain theory if we imagine a
computer that operateslike a Turing machine except that it uses
an AwarenessNeuron Grouptodothework instead of plain, old,
unaware neuronal instantiations of the Turing machine. How
could we make amachinethat we knew was asaware aswe are?
Theonly way tohaveeven someconfidenceistobuildoneatom-
for-atom just like us.

Rigid Designators

Saul Kripkebrought upthe problemsof rigid designators. A
rigid designator picks out the same object in every possible
world—for example, Benjamin Franklin, Moses, Osama Bin
Laden. BeforeKripke, if most of thedescriptionsof apersonwere
true, then a name was a designator. Kripke said that a rigid
designator picks afeature by some expression, usually an acci-
dental feature, of the person. “Ben Franklin” is fixed by the
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description “the person who invented bifocals,” but thisis not
necessarily the meaning of the name. When you havetwo rigid
designators(A andB), thestatement A =B (if true), isnecessarily
trueinevery possibleworldinwhich A and B exist. Kripkewould
say that if pain is c-fibers firing in this world then that is an
essential featureof painand sopainisessentially c-fibersfiring—
in every possible world.

Kripkedeclaresadifference between painand heat. Hesays
the sensation of heat is an intermediary, where pain is the
sensation we feel. Kripke describes the idea of pain as c-fibers
firing asbeinginternal and describesheat asmol ecul esin motion
as an external thing. However, with the theory of Awareness
Neuron Groups and the two meanings of wordslike“pain” (the
causal meaning and theeffect meaning), now whenwetal k about
theeffect meaning of pain, therigid designator hasmoremeaning.
Itisnot “pain” ingeneral that isarigid designator, but it iseach
specificpainthatisarigid designator. Y our felt pain canonly BE
your AwarenessNeuron Groupfiring. But thatisdifferentfromthe
pain that initially caused the process to start. Also, Kripke's
distinction of pain and heat go away.

Examples:

Painasacause= bumpelbow. Thissendsasignal tothe
brain, which processesthesignal and sendsit tothe Awareness
Neuron Group, to fire in a certain way; when the Awareness
Neuron Group firesin this certain way, painisafelt effect.

Heat asa cause = moleculesin motion. Wetouch the
thing that has excited molecules and that sends a signal to the
brain, which processesthesignal and sendsit tothe Awareness
Neuron Group, to fire in a certain way; when the Awareness
Neuron Group firesin this way, that isfeeling heat.

The Time Gap Argument

Somephilosopherstry togiveanalternativeviewtothestrict
physical mind-brain theory by postulating anonmaterial entity
in themind calledsense data. First | will givetheir argument and
then subjectitto the Awareness Neuron Group thesis.

Say you arelooking at a star in the sky that appearsto you
to be white, bright, and twinkly. And then you find out that
science has shown that thisparticul ar star went out of existence
amillionyearsago, butitissofar away that thelight fromthisstar
isstill travelingtoearth, and youthink you seewhat you assume
tobethestar’ squalitieseventhoughthestar doesnot exist at the
timeyou arelooking at it. Thissituation allowsfor the Time Gap
argument for sensedataand dualism, which somesay showsthat
themindisseparateand nonphysical. | ntheargument, theobject
of perception is the object (in your mind) that you are directly
awareof.

The argument attempts to show that because the object of
perception in your mind does not exist in the material universe
outsideyour mind, the object of perception must thereforeitsel f
be a nonmaterial thing (whatever that could be). And, if you
accept this, it will lead to the conclusion that the mind itself isa
nonmaterial thing.

4th Qtr. 2001

| believe the argument makes several wrong assumptions,
starting with the assumption that the qualities you see in your
mind/brain arethose of the star, rather than assuming that those
qualitiesare of neuronal processesthat have been stimulatedin
someway. | will usethetermfinal neuronsto designatethelast
neurons that are stimulated in along and complicated process;
thesearetheonesthat | claim producethefeeling of awarenessof
what we would call qualities.

| also believe there are other wrong assumptions with the
Time Gap Argument, and | will attempt to exposethem. First, the
argument itself:

1. The object of perception is not the real object (for
example, the star) because the object of perception can be
perceivedinabsenceof thereal object (consider that thestar went
out of existence amillion years ago, but the image s still being
perceived by you on earth).

2. Theobject of perceptionisnot thelight from the object
becausethe object of perception can be perceived in absence of
light. (A device that records the signals being sent from the
receptorsinthe eyesdown the optical nerve could behookedto
your optical nerve, andthenervecould bestimulatedinthesame
way that you perceived light even though there wasnone at the
time. This could all be done in adark room.)

3. Theobject of perceptionisnot theretinal image or the
optical nerveprocessbecause(inprincipl€) theobject of percep-
tion can be perceived in absence of theseif acertain area of the
brainwerestimulatedinacertainway torecreatethisimageinthe
brain. (Y ouhooked aprobeor sensor direct tothebrainand knew
how to stimulatethe brain in such away asto causethebrainto
see a white, bright, twinkly star. Say you used a recorder that
recorded which neurons fired when you were perceiving the
white, bright, twinkly star and directly stimulated those neurons
while in a dark room.)

4. The object of perception cannot be the terminal brain
process(wherethereisno TimeGapinvolved), becausetheobject
of perception has qualities (whiteness, brightness, and twinkly)
that the brain processlacks.

5. So the object of perception must be a nonmaterial,
nonphysical representation of the real physical world.

6. Intuitively we know that only anonphysical thing can
be directly aware of another nonphysical thing.

7. THEREFORE: there must be anonphysical mind or self
thatisdirectly awareof our representationsof thereal world (sense
data).

Why the Time Gap Argument Seems To Fail

Premise1givesthewrongimpressionandsendsoneoffinthe
wrong direction to search for what isthe object of perception.

TheTimeGap proponentistryingto show that your mindcan
contain representations of things that no longer exist, AND if
those original things no longer exist, then they (the original
objects) areno longer material, AND if your mind hasrepresen-
tationsof thingsthat arenot material, thenthoserepresentations
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in your mind are not material.

M ost starsare perceived by theemitted light that eventually
hits the receptors in our eyes, and those receptors then create
electrical-chemical combination signalsthat travel through neu-
ral pathways. The signals are processed until they eventually
stimulateour AwarenessNeuron Group. TheAwarenessNeuron
Group then sees what we think are (or what we would call) the
qualities of the star—white, bright, and twinkly. But it is more
reasonabletothink that what wewould call “ qualitiesof thestar,”
arethe concretefiring processof the Awareness Neuron Group.
The Time Gapreally showsusthat it ismore reasonabl e to think
that what some people call the qualities of white, bright, and
twinkly are concrete neuronal processes because we can see
white, bright, and twinkly in our brainswithout the star existing
asshown in Premise 3. Some sparksand chemicals, in motion, of
the neurons are white. Some sparks and chemicals are twinkly.
Some sparksand chemicalsarebright. Totakethisastepfurther,
somesparksand chemical sarepain, somearehunger, somearethe
thing that you see when you look at your family, some are the
feeling of supportfromthechair yousitin, somearewhat youcall
the feeling of being cold. Every possible thing that you experi-
enceisaspark or chemical inyour brain. To not accept thisline
of thinking, it seems to me, is to hold the old-fashioned and
primitiveway of postul ating that everythingthat you cannot yet
explain is some immaterial, supernatural, or mystical entity.

Although the concept of Awareness Neuron Groupsasthe
mind does not rule out these possible answers, it seemsjust as
reasonable (perhapsalittlemore so) totheorizethat wedon' t yet
understand how the physical universe works well enough to
explainhow material thingswork, thanto postul atethat thereare
immaterial entities outside the physical universe that can have
causal effects upon entitieswithin the physical universe.

Premise 4 al so seems wrong because under the Awareness
Neuron Group thesis, white, bright, and twinkly, which is the
object of perception, | Sneuronsfiring. Itisn’t,and never was, the
original object, evenin examplesof objectsthat we perceivethat
still do exist. Some stimulation from the original object (light
wavesfromit, or recordingsof it) iswhat stimul atesthereceptors
that processand send el ectricsignal s, andthoseprocessedsignals
activatethe AwarenessNeuron Grouptofireinacertainway, and
that certain way of firing IS white, bright, and twinkly. Certain
combinations of sparksand chemicalsARE what isthe concrete

thing we would call white, bright, and twinkly.

Just becausewedo not yet know how to decodethevirtually
infinite number of connections and firing rates does not lead to
the conclusion that they are not in there. All one should be
allowed to conclude at this stageisthat we don’t yet know how
they work. Butthevery fact that weseewhite, bright, andtwinkly
inside our brain is evidence that white, bright, and twinkly are
there.

Inmy explanation, we say that theentitieswecall “qualities
of objects’ areAwarenessNeuron Groupsfiring at specific rates
and that we can experience them every timethosefinal neurons
are stimulated in some specific physical way (light waves, re-
corder, or other internal recording neurons).

Premise6isalsobuilt onthefal seassumption (relyingonthe
fact that somehow along the way you have been fooled into
thinking that) the white, bright, and twinkly that you see is a
nonphysical thing, AND soyour mind must benonphysical al so.

In conclusion, the Time Gap Argument fails because it
assumes(or confuses) theideathat wecan perceivethingswithout
amaterial cause. It assumesa(false) conclusion, hiddenwithina
(false) premise, whichis: “ Thequalitiesthat we perceive arenot
terminal brain processes.”

Conclusion

Thereisaterminal processthat | call (the activation of) the
AwarenessNeuron Group. Theseneuronsmay besinglefunction
neurons or may be combined with neurons that also do the
processing, but itismore clear when trying to understand them
to postulatetheminisolation rather than asthe second part of a
two-part process of neurons. Someday we will specify the neu-
ronal processthat isan effect different from any cause, and that
effect isawareness. And when better equi pment becomesavail -
able, we will see and hear in our brains with this equipment the
picturesand soundsthat our AwarenessNeuron Groupsseeand
hear. Thestuff that makesup the pi cturesand soundswe seeand
hear isthe sparksand chemicalsin the neuronsor their synaptic
gaps. Wedon't giveupwhat wecall “qualia.” What wethink we
feel that we call qualiaunder other theories, westill think wefeel
under this explanation, but we can understand that it is simply
concrete electricity and molecules. I

Have an article you' d like to see published in Alcor: Reaching for Tomorrow?
Wish to share an opinion on something you’ veread in arecent issue?
Send your submissionsto Lisa Lock, Editor, at:

[lock@winterthur.org
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Alcor Outreach
Reception

The gathering at Kat and Dave Kekich’s home in Au-
gust 2001 was labeled the inaugural Alcor Outreach
Reception. The specific purpose of the affair, other than
social, was to give Alcor members and their guests an
update of the status of Project Future Bound—Southern
Cdlifornia. A fabulous time was had by all!

Thehosts: Kat and Dave Kekich

Thecrowd

JerryLemler and
Hugh Hixon

Louise Gold, Maria Dugué,
and Gilda Cabral

Bobby June and Rachel June

Anita Riskin and Michael Riskin

Michad Hartl and
Bryan Hall

Natasha Vita-More announcing
the upcoming Cryofeasts
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A Tribute to

Herman Kekich
by Dave Kekich

Dear Dad,

Did | ever tell you you're my best friend? No, | don't suppose | ever did. And | regret that. Will
you forgive me?

You taught me to walk, talk, think, play ball, and to do just about everything useful and fun.

You fed me, clothed me, made sure | got through school, and took care of me when | got sick.
You always made sure | had a comfortable and secure place to live. You were always there
when | needed you. And you were always there when | needed a buddy.

But that's not why | love you Dad. Even though you worked two hard jobs making sure Carol
and | had a better life than you had, | took every single thing you gave me for granted.

It wasn't ‘til years after | moved away from home that | realized you were my best friend. Only
after | had my own life did | get to appreciate what your best gifts to me were. You taught me the
difference between right and wrong. You demonstrated the power of a smile and a cheery
disposition. You proved to me the lasting value of strong honest relationships. You taught by
example Dad. You showed me what hard work and earned reward was all about, and the fact
that there's no such thing as a free lunch. And maybe best of all, you passed on the seeds of
optimism that led me to Alcor... which in turn could hand you immortality one of these days.

You gave unconditionally to those you loved Dad. Your lifetime of generous acts laid the path to
me giving something back to you. You brought me into the world. You gave me life. Then you
gave me a head start. Now, it's my turn. By having you suspended, maybe | can pay you back.
Maybe | can give you life again. Just imagine, the son bringing his
father into the world. Then, it might be my chance to reverse roles
and give you a head start your next time around.

We don't get to pick our parents. But if | had my pick of anyone in
the world, you'd still be my dad. | love you Dad. | hope I'm half the
man you are. If so, you'll get the same nourishing in your new
future that you gave me when | started out.

All my love, your son,

Dave
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Update

End of the Year (2001)
President’ s Report
by Jerry B. Lemler, M.D.

Greetings everyone! To say your Alcor Foundation has been busy this fall would be a blatant
understatement. Perhapsthe lone exception to thisbold assertion would be the lack of suspensions, aswe
have had nonesince our last patient entered cryostasisback in August. Sincethen, however, wehave been
in contact with a Russian national member, who, along with his physician/friend/medical surrogate, made
his way to Tel Aviv, Israel, and who now (fortunately) is receiving inpatient treatment for a significant
cancerousconditioninHouston, Texas. Atonepointintimeacoupl eof monthsago, webelieved hiscondition
to becritical—however, he has now been upgraded to serious. Additionally, Alcor performed two Standby
operationsin early December for Board Member Dr. Michael Riskin when he underwent angiography and
subsequent five-vessel bypasssurgery at St. Jude' sHospital in Southern California. Alcor deployeditsnewly
formed (see below) Project Future Bound Southern California Team for these Standbys, headed by Russell
Cheney, Project Future Bound Southern California Coordinator. Our thanks go out to not only Russell for
hisdiligent preparatory work but al so to other members of histeam who directly participated and/or offered
tobeavailableand oncall. These Al cor rescue membersincluded Hugh Hixon of the Alcor Central staff, and
Bobby June, Keith Dugue, Peter V oss, Louise Gold, Dr. Mark Schumacher, and Kathleen Bartlettin California.

Y ou'll be comforted to know your newly elected (September 9, 2001) Alcor Board has been exceedingly
busy. Duringthefall, infact, we had personal visitsfrom Board Members Saul Kent, Ralph Merkle, Michael
Riskin, Stephen Van Sickle, Hugh Hixon, Carlos Mondragon, and Kat Cotter. Our Board Directors and
Advisors have been of invaluable help to mein my first months asyour President and CEO on any number
of issues, and their advice and sagacity has been freely solicited and much appreciated.

As you will see in other sections of this magazine, the number of inquiries regarding possible
memberships has shown adecided increase of |ate. Thisis, of course, gratifying, but asyou know does not
alwaystransl ateinto activememberships. Conversely, our appeal withrespecttogaininginnumbershasbeen
showingaconcomitant riseaswell. Therecent opening of Tom Cruise’ smovie, VanillaSky, hasbeenaveiled
positive, inthat it portraysin asomewhat balanced way the possibilitiesof cryonics. Asacorollary issue, it
has cometo our attentionthat our giftsand donationshave not kept pacewith theincreasein memberships.
We recognize the underlying reasonsfor thisare multifactorial, yet we areforced to admit the statistics are
somewhat discouraging. In2002, Alcor will makeagreater concerted efforttorai sefundsfromitsmembership
and friends alike, and you can expect a donor’s program to begin in earnest early in the year. One family
prominently stands out in the way of donations, and | would be remissif | didn’t acknowledge Robert and
Rodney Miller of Montreal, Canada, who expressed their generosity to Alcor by increasing their gift
designated to our marketing fund from their previous level of $100,000 to this year's $120,000. The extra
money isbeing spent (in part) to hire Board Advisor KarlaSteenasAlcor’ sfirst-ever Director of Marketing.
Karlabrings many attributes to the table, not the least of which is her infectious, ebullient personality!

Alcor hasmadeseveral improvementsinour communication systemsover thelast few monthstothepoint
whereweareconsiderably amore” open” organizationthanwe’ vebeenin sometime. Thefirst advancement
wasarevamping and upgrading of our telephonesystem, such that whenyou call usduringregular business
hours, you now have the opportunity to talk to areal, live, and hopeful ly breathing human being. Y ou can
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still accessthoseindividual syouwishto speak toviatheir voice
mailboxes, but thisisnow anoptionand not amandatory exercise.
Asyou probably know, in September we begana“new” column

onour web site(and on CryoNet) entitled“ ThisWeek at Alcor.”

This has been assiduously maintained by your Alcor staff ona
weekly basis and lets you know what various members of our
organization are doing and the projects they are working on.
Additionally, theAlcor databaseisstill beingupgraded by Alcor
Life Member Joe Waynick. This, of course, is a never-ending
project and hopefully can be maintained to keep pace with our
variousneeds. Our web siteisal so currently undergoing amajor
revision, with a scheduled completion date of mid March 2002.
Along thelines of communication, | wish to thank Alcor Board
Advisor and Ombudsman, Dr. Robert Newport, for conducting a
series of three Communications Seminars with the Alcor staff.
These were most helpful in generating more effective interper-
sonal professional communicationsamongst usall hereat Alcor
Central, andwecertainly appreciate Dr. Newport volunteering his
servicesfreeof any chargefor thispurpose.

Alcor continuesto provide community service and educa-
tion to our local colleges. Both Joni Adams and Bob Fern bring
their respective college students from Ottawa University and
Mesa Community College to our Scottsdale facility, where we
present didactic lectures and offer atour of Alcor tothemon a
regular basis. Alcor has also been featured significantly thisfall
in print and other media. Therewerevery positive articles about
us in the Dallas Morning News, Popular Mechanics, and City
Arizona magazines, as well as a very nice feature on Brazilian
television.

Asmany of youknow, thenew Alcor Advisory Committeeis
active in the completion of its assigned task. On Thursday and
Friday, December 13 and 14, Charles Platt and Brian Wowk
visited our facility and met with Hugh Hixon, Mathew Sullivan,
and myself to initiate the fact-finding process, subsequently
leadingtotheexpectation of awrittenreportin preparationfor an
augmentedimprovement of our cryotransport capabilities. These
changeswill havearippleeffect on Alcor proceduresbothinthe
field (especialy asit applies to Project Future Bound Southern
Cdliforniaand beyond) and at Alcor Central itself.

By now you will have received your copy of Alcor Life
Extension Foundation: Anlntroduction,thefirstmajorrevision
of Cryonics: Reaching for Tomorrowsinceit waslast published
in 1993. | do hope you enjoy reading about the many facets of
cryonicsand Alcor in particular, and pleasekeepin minditisnot
meant to be a decidedly technical manuscript but rather to
introduceprospectivemembersto cryonicsand Al cor in hopesof
gaining their membership. To piggyback the new introductory
book, Alcor isinthe process of significantly revising our infor-
mation packet to send to thosewhoinquireabout membershipin
ourfoundation. Thisshouldhaveasporty new ook toreplacethe
rather drab materialswe had previously been sending.

Webelieveour 47 patientsin cryostasisare about assecure
aswecan makethem at thepresent time. I nview of the September
11 tragedies, one can never be completely fortified against all
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potential evils. However, to render us more invulnerable (a
relativeterm, naturally), Alcor has contracted withthe ADT Se-
curity Systemand purchased morethan $30,000 worth of security
and camera equipment. With the addition of thisequipment, we
are, in effect, decidedly more secure than we have ever been.

Thisfall weconducted twotraining exercises. On September
22, Grant Dahmer, Chairman of the Willed Body Program of the
University of Arizona in Tucson, came to Scottsdale with an
anatomical specimen inclusive of head, neck, and upper torso.
Lead Alcor surgeon, Dr. Jose Kanshepolsky worked with Mr.
Dahmer intraining Al cor surgeonsonthetechniquesof cephalic
isolationandfour-point cannulation. Thiswasavery productive
exercise, and we thank all those who attended. Additionally,
Hugh Hixon accompanied me to Laughlin, Nevada, on October
21 to 23 to train Rick Armstrong’s superb security team in the
event of our member and benefactor, Don Laughlin, becoming
medically distressed. The Laughlin trainees were largely EMT
and related health care professionally trained individuals who
showed an avid interest in the various exercises we put them
through. 1'd also like to thank Alcor ADR-A volunteer Joe
Tennant for coming down fromthe Bay Areato participateinthe
teaching of the Laughlin staff.

Project Future Bound in Southern California is ready for
action. Variousequipment isbeing securely stored, and wehave
areliablesitelocationin BuenaPark for Alcor procedures. Project
Future Bound Southern California Coordinator Russell Cheney
hasassembl ed an excellent team of vol unteersand surgeons, and
their effortswill be augmented, no doubt, by theimplementation
of the recommendations of the Advisory Committeein thevery
near future. Our thanks al so go once again to Joe Tennant, who
along with Russell Cheney, hel ped train various members of the
Future Bound team to enhancetheir certificationfrom ADR-B to
ADR-A status.

Personally, | have been on theroad quite abit over the last
few months. On September 28, Hugh Hixon and | traveled to
southern California to kick off the inaugural Alcor Outreach
Receptionat thebeautiful homeof Kat and DaveK ekich. Wehad
aterrificturnoutandalively discussion of variousfacetsof what
Alcor has been doing. On October 14 | traveled to Sunnyvale,
Cdlifornia, tomeet withthenorthern Californiagroup at thehome
of Tim Freeman and Jane Zhu. Onceagain, it wasgreat to see so
many Alcorianswith so muchin common! | personally attended
two of the five Cryofeasts. On Saturday, December 1, | flew to
Philadelphia to attend the first (hopefully annual) East Coast
Cryofeast, thisonehosted by LisalL ock and Michael Seidl at their
homeinWilmington, Delaware. Wehad amostinteresting crowd,
consistingof Alcor memberswhotravel edfromasfar away asBos-
ton, Massachusetts, and Washington, D.C., for thisevent. | left
early Sunday morning, December 2, tofly back to Arizona, where
| joinedtheAlcor staff intravelingto Tucsontothehomeof Judy
andMark Muhlesteinfor anincrediblespread and morecryonics
festivities. Thanksgotoall of youfor hostingmeaswell asthanks
also to Shelly and Richard Gillman for hosting the Seattle,
Washington, Cryofeast, Tim Freeman and Jane Zhu for hosting
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the Northern California Cryofeast, and Natasha Vita-More and
Max Morefor hosting the Southern CaliforniaCryofeast. At the
present time, Rudi Hoffmanisintheprocessof arrangingthefirst
annual Florida Cryofeast (Outreach Reception), which will take
place on Sunday, February 10, 2002.

Another issue of interest, on Saturday, December 8, Alcor
hosted ahigher temperaturestoragetel econference, inclusiveof
involvement by Hugh Hixon, Dr. BrianWowk, Peter V oss, Louise
Gold, Hara Ra, Stephen Van Sickle, and myself. This two-hour
teleconferencewasamost enlightening event, and the upshot of
the experiencefell to Hugh Hixon to design aprototype storage
vehicle for those members who would eventually prefer to be
stored at higher than LN2 temperatures. Further meetings will
addressthepracticality and costsof suchaventureaswell asthe
ongoing storage limitations and ramifications.

Alcor isvery proud of itsnew monthly magazine, theresur-
rected Alcor Phoenix, now published under the name Alcor
Forum. Collaborating in this effort have been renowned profes-
sional writer Charles Platt and Alcor’s very own engineer-in-
residence, Hugh Hixon. Two editionswerereleased thisfall, and
every effort is being made to promote this publication on a
monthly basis, and agive-and-take repartee among our founda-
tion, our members, andthepublicat largeisbeing sought. Asyou
can see by leafing through thisissue of our magazine, we have

received contributionsfromany number of individualswhohave
re-emergedto sharetheir thoughtsand suggestionsinprint with
our membership. Significant inthiseffort are contributionsfrom
Dr. SteveHarris, Dave Pizer, CharlesPlatt, and Rick Potvin (inan
upcoming issue). We hope you enjoy and give careful study to
what thesegentlemen havewritten, andwehopetobeabletooffer
acontinuing platform in print for them.

Additionally, Alcor has reversed its position on interna-
tional membership, particularly asit appliesto our friendsinthe
UK. Alcor Central representatives are making plansto visit the
United Kingdom during the first half of the year (2002) to train
anAlcor UK staff inour latest cryoprotecti vetechniques, oncethe
Advisory Committee (see above) has completed itswork. With
respect totheinsurancepolicies, itwill nolonger benecessary for
international members to obtain US-only insurance policies to
cement their Alcor memberships. Ourlocal Alcor attorney will be
working with aBritish solicitor to ensurethat Alcor isprotected
intheevent of thedemiseof oneof our international members, and
now that thisroadbl ock hasbeenremoved, wecanmoveforward
again to hopefully welcome back some of the disaffected inter-
national members.

| hope al of you have a healthy and prosperous 2002 and
remember to stay vertical! I

Communications Update
by Jessica Lemler

Haveyoucalled Alcor lately?Wehavebeen quitebusy here
at Alcor Central, working to improve our communications capa-
bilitiesand keep our membersbetter informed of what ishappen-
ing hereat our Scottsdal eoffices. Our phonesystemwasrecently
revamped, thanksto the diligent work of staff members Jennifer
ChapmanandMathew Sullivan. Thenew phonesystemallowsfor
aliveoperator (usually intheform of Jennifer Chapman) toanswer
incoming calls. We feel this not only adds a more personalized
touchfor thecaller but also eliminates someof thefrustrationwe
know peoplewerefeeling withtheold phone system, which sent
callersinto an automated “ phonetree.” We have noticed adrop
inthenumber of complaintsregarding the phonesystem, andwe
are quite pleased about this.

We are also happy to announce the implementation of our
“ThisWeek at Alcor” postingson our web site. Every Friday, all
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Alcor Staff members submit to our Web Master, JessicalL emler,
afew paragraphs summarizing their weekly activities. The sum-
maries detail each staff members’ work progress, activities, and
duties and are intended to give the reader a better idea of the
events that are occurring here at Alcor. Additionally, Jessica
usesthe Alcor digital camerato add picturesto the page, so the
reader can view staff membersin action. The summary is posted
on the Alcor web site and is also sent to Cryonet, for Alcor
members, prospective members, and even nonmembersto view.
If you would like to see our “ThisWeek at Alcor” posting, log
onto our web site at www.al cor.org and from the homepage se-
lect the“ ThisWeek at Alcor” tab. Updatesare madeto thispage
every Friday afternoon. The web site is currently undergoing
many changesin an effort to become a more updated, informa-
tive sitefor al who visit.

The Alcor Forum, Alcor’s new monthly newsletter being
publishedin place of The Alcor Phoenix, celebrated thepublica-
tion of itssecondissuein December, thanksto Charles Platt and
Alcor staff member Hugh Hixon. Alcor members received their
newslettersviamail, and theAlcor Forumcan beviewed onthe
Alcorwebsiteby selectingthe Newd etter” tabfromthehomepage.
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Save the Date!

An introductory Tutorial on Cryobiology,
Nanotechnology, and other relevant
subjects will be held on November 15,
followed by a reception.

Fifth Alcor Conference on
Extreme Life Extension
November 16-17, 2002

a the
Newport Beach Marriott Hotel
900 Newport Center Drive
Newport Beach CA 92660

Conference Chair: Ralph Merkle

We live longer and healthier lives today than in centuries past
because of remarkable advancesin medical technology. We've
aready sequenced the human genome, cloned mammals, and
replaced the human heart with an artificial pump. Soon we will
understand the basic mechanismsof life. Not only isour under-
standing deepening, we are also gaining the ability to modify,
control, and repair the fundamental molecular and cellular struc-
turesfrom which we are made. Age and infirmity will become as
rare as bubonic plague and smallpox. Y outhful vigor and long-
lasting good healthwill bethenorm. How rapidly theseadvances
take place and the extent to which weasindividual sbenefit from
them dependsvery much onwhat wedo. TheFifth Alcor Confer-

ence on Extreme Life Extension is a meeting of scientists and
individuals who are working toward the expansion of human
health and longevity. Thisconferencewill cover topicsrelevant
to these pursuitsincluding:

cryobiology therapeutic cloning
tissueengineering radical life extension
cryonics vitrification
nanomedicine geneexpression

genetic engineering
cryonicsestate planning

anti-aging medicine
medical nanodevices

Membership Update

Thisisahistorical graph of Alcor’s membership growth. Our
current plans areto provide an updated version in each issue of
Cryonics.
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Alcor
Membership Status

Alcor has 557 Suspension Members (including
106 Life Members) and 47 patients in suspension.
These numbers are broken down by country below.

[/

Country Country

Argentina (Ol 0| 1| Mexico o 0 |1

Australia B 1| 3| Monao 0|0

Austria (A O O| Neherlands 410

Brazil Il 0| 0| Russa ' 0 | 3

Canada KR 1| 13| SouthAfrica el 0 | 1

France 8 0| 1| span 0|0

Germany KB 1| 2| Silanka o 0 | 1

Ireland U O 1| Sweden ol 0 | 1

Israel Wl 0| O| Switzerland [eW O | 1

Itay O 2| 3| Tawan o0 |1

Japan i 0| 2| UK. ‘M5 |14
Korea il 0| 0| USA. 0] 65 | 236
Lebanon ' 0| 1| TOTALS 79 286
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On April 1, 2001. Alcor’s Board of Director’s passed the following resolution:
“Resolved, that the duesbeincreased by ten percent (10%) to take effect on January 1, 2002.”

Please notethat thisduesincrease doesNOT affect Life Membersastotheir rates or percentages.
Thisincrease only appliesto regular memberships.
Therefore, as of January 1, 2002 the following dues schedules will apply:

DUES INCREASE!!!! DUES INCREASE!! ! DUES INCREASE!! !

-

-

REGULAR ADULT MEMBERS DEPENDENTS
Annua $398 Annua $100
Semi annualy $199 Semi annually $50
Quarterly $100 Quarterly $25
Monthly $34 Monthly $8.50

FAMILY MEMBERS (spousesor S.O.’sliving STUDENTS

in the same domicile as the regular member) Annual $199
Annua $199 Semi annually $100
Semi annudly $100 Quarterly $50
Quarterly $50 Monthly $17
Monthly $17

~

/

If you have any questions, contact Joe Hovey at joe@al cor.or g or 480-905-1906, X106

4th Qtr. 2001

Cryofeast 2001

by Natasha Vita-More

In honor of Alcor Foundation, which has been a head-starter
in biostasis and which has ushered in a culture of superlongevity
enthusiasts, doors opened in December for delicious potluck
dinners and high-spirited toasts!

The CryoFeast reflects a thanksgiving sentiment by thanking
each of us, and all of us, who have been torchbearers in the valiant
effort to overcome disease and the effrontery of death. Each
person who supports the toppling of disease to replace it with
healthier, extended life is thanked for being on the winning
edge—the brink of superlongevity.

In the tradition of the Annual Alcor CryoFeast party, this
year's six locations ranged from the west coast of California,
north to Washington, down to Arizona, across to Florida, and up
east to Delaware. Next year we look forward to continuing our
former tradition of holding the CryoFeast parties around the
world.
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Los Angeles Cryofeast
by NatashaVita-More

Everyonemust remember thenotoriousphrase: “ Freezeyour
headtosaveyour ass.” Whocameupwiththequote, DavePizer?
Several people have placed aspin on thisphrase, and, although
| prefer the Pizer’s heartfelt language, my neuro-spin has been
“Freezeyour head to upgradeyour mind.” On December 2nd, the
LosAngelesCryoFeastlived uptoitsfestiveand debonair repute.
The jaunty crowd of cryonicists, who for the most part are
extropian transhumanists, didn’t miss a beat when it cameto a
stirring mix of brainpower and cheeky humor.

The CryoFeast LA isone of my favorite parties of the year
for several reasons. First and foremost, it’ sapotluck—the more
cooks, the better the brew. Likewise CryoFeasts co-hosts have
time to mingle rather than labor in the kitchen. The second rea-
sonisthat | hardly get achanceto enjoy other Alcor membersin
one location and without anything on our minds other than
light conversation and a sense of festivity. With a plethora of
foods and a diversity of diets, it's adraw to see who will bring
the turkey or the tofu, but hopefully there are always enough
vegetables and dessertsto go around. AnitaRiskin wasthe su-
perwoman of party as she carved the smoked turkey with deter-
mination and humor. What a menschal Everyone was ecstatic
when Jose Salgado and Beatrix (not yet Alcor members, but we
areworking onit) brought atray of gourmet sushi, and with Kat
and David’s epicurean refreshments, Russell Cheney’ s hearty
fruit bowl, and Regina Pancake marinated tofu, so many people
brought food that the kitchen was literally overflowing. Bobby
June cleverly brought his Aibo robot named Peanut (not a ro-
botic dog!), which took the limelight off of all else.

Inmaking sureeveryonecouldlocateour townhouse, weput
up signs around the complex with directions and the one-liner,
“Freeze your Head to upgrade your mind.” | supposethiscould
have beenamistakeonmy part. At midpoint duringtheparty, an
unknown man poked his head in the front door, walked directly
intothelivingroom, and said hewas" Curioustoo seewhat types
of mindswere being upgraded.” The frozen expressions on our
faces were apt and we all laughed at the incident.

Thanksto everyonefor bringing your dishesand contribut-
ingto ajolly feast.

Northwestern CryoFeast
by Richard Gillmann

I’ vealwayswantedtoattend aCryoFeast, but therehasnever
been oneinthePacific Northwest, to my knowledge. Sothisyear
| organized one. Itwashel d at our housenear Seattleon Saturday,
December 1, thesameweekendastheother CryoFeastsaroundthe
country. | wasworried that no onewould come. | e-mailed all the
people | knew who were signed up for cryonics, or at least in-
terested—most of whom we had met at the Alcor conferencein
Monterey. Natasha Vita-More did her part to publicize al the
CryoFeasts, and Al cor very generously sent outinvitationson our

30

behalf to membersin the Northwest.

My fears were unfounded and more than a dozen people
attended the CryoFeast, somecomingfromasfar away asOregon.
Wehelditinthemiddleof theday, toallow driving timefor those
who might be coming along distance and making aday trip out
of it. In addition to myself and my wife Shelly, we had asilicon
chipdesigner, apsychiatrist, thefounder of theLibertarian Party
in Washington (Skip Barron), some software jocks, and, well, it
wasjust afascinatinggroupingeneral . Weateour pot-luck food,
andthenwent aroundtheroomintroducing ourselves, asmost of
ushad never met before. Then we brokeinto discussion groups
and wound up talking for six hours altogether. Cryonicists are
such interesting people; at least we are willing to think for
ourselves.

Asaresult of the CryoFeast, | set up apublic e-mail list for
thosein the Northwest who have an interestedin cryonics. The
groupiscalled CyronicsNW and you can join by sending an e-
mail to CryonicsNW-subscribe@yahoogroups.com. Thereisa
homepage of sorts at http://groups.yahoo.com/group/
CryonicsNW/.

Therewasinterest in meeting again. Local groups can pro-
vide mutual support and outreach. | hope our new group in the
Northwest will thrive. It wasgreat to meet everyoneand discuss
cryonics with such alively and knowledgeabl e group.

Northeastern Cryofeast
by Michael Seidl

Like Richard, my wife Lisa Lock and | were interested in
attending aCryofeast and meeting other like-minded cryonicists.
(Thedescriptionsof the partieson the L eft Coast always sound
sofun!) But, given our geographical handicap (“ Delaware—It’s
Good to be First”), we weren’t able to partake.

So, we organized our own, too, on December 2. Turns out,
Delawareisn’tsuchabadlittlestateafter all; infact, it’ srelatively
central to the major eastern cities, and it’sright on therail line.
Consequently, wewereabletolureattendeesfromasfar southas
Virginia, asfar northasMassachusetts, and asfar west asArizona
(what?!). Alcor President Jerry Lemler (acloset Delawarian from
yearsback!) flew all theway out tojump start our little East Coast
contingent.

Knowing that peoplewere coming from so far, we opted out
of thepot-luck alternativeand put together instead anarray of hot-
and-cold appetizers, regular and vegetarian lasagnas, and des-
serts. Generousattendees neverthel essbrought food and drink,
and our cups (and plates) overflowed.

Guests started to tricklein around 6 pm; we met really great
fellow Alcorians and may have even recruited some new mem-
bers. Talk turned from lasagna and wine to skydiving, the prox-
imity of the Singularity, memory andidentity, the advantages of
vitrification, and (after asurprise power outage) weall agreed by
candlelight (which made it seem like a sacred pact or sworn
promise) to get together again sooner than next December.
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You Only Go
Around Twice

by Jerry B. Lemler, M.D.

The Problem

I would like to focus on what (at least to me) | believeisa
startling statistic. Whenever | have conducted tours of our
Scottsdalefacility, I’ vefrequently been asked about theratio of
thesexesintermsof our membership. Heretofore, | havecasually
replied, “Oh, it’s something like four to one, males to females.”
Then, naturally, depending on the gender of my visitors, I've
notedtheir all-too-predictableresponsesto my guesstimation. If
I’m amidst agroup of gentlemen, they’ Il likely shaketheir heads
in nodding approval, as if confirming their alleged intellectual
superiority.

I mustadmitit’ sarareoccasionfor alone(or group) of females
torequest atour, but it’ shappened at |east acouple of timeson
my watch. When given the same (or similar) information, the
women are genuinely surprised they number so few. The most
blatant retorts, though, emanate from heterosexual couples or
groups. My “four to one” pronouncement usually prompts the
men to smile (?smirk) and stick out their chests in a somewhat
vain, vindicating posturing maneuver, whilethewomen aremore
prone to a demure acceptance, with more than an infrequent
verbal acknowledgement of how thisprecisely correlateswithin
their own S.O. relationship. I’'m not especially one to blindly
select parcel sof casual observationsand extrapol ategeneralities
from themto form “ position statements.” I’ veread far too many
such so-called authoritativetreati ses, whether back inmy formal
educational yearsor inyesterday’ snewspaper. Erroneousconclu-
sions, especially when propagated in dogmaticform, areagenu-
ine turnoff for me.

Y et, our ultimate successasan organi zationand amovement
iscontingent in part upon our capturing amuchlarger portion of
the 51 percent of individual s that constitute the femal e persua-
sion. So far, we' ve largely been unsuccessful in this endeavor.
Perhaps the adage, “Men can always lead women, but only to
where they intended to go in the first place,” is operative in
cryonics. TonudgeAlcor towardssomesemblanceof mainstream
public acceptance requires us to rethink our less-than-stellar
appeal to contemporary distaff thought.

Okay, then, enough with the bellyaching. Y ou’ve heard it
before, | suspect. And, of course, wedo haveacadreof remarkable
women feverishly devoting countless hours on our behalf. So,
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what’ s missing here? you might ask, recognizing as we do our
outstanding femaleAlcor supportersandtheir oft-noted accom-
plishments. Theanswer liesinan understanding of aconfounding
paradox. These remarkable women, at least in this author’s
opinion, areso professionally endowed, they arenot seen by the
quasi-averagepotential femaleAlcor applicant as” oneof them.”
Perhapsanother way of explainingthisisto specul atethat these
high-achieving Alcor women actually intimidate mainstream
homemaker types. In effect, this translates into, “If | can't be
nearly asbeautiful, competent, articulate, or bright asthem, why
should | eventry?’

The Solution

Standard operating procedureamongst non-life-exensionists
callsfor producingchildrentocarry ontheirlegacy. Ascryonicists,
most apparently, we do not subscribeto thisdoctrine. We most
prefer comingback ourselves, childrenor not. Thisnotion,though
hardly selfish, resonates poorly with some malesin con-tempo-
rary society, but it seems almost an anathemato most fe-males.
Don't take my word for it—test it out for yourself if you'd like.

In order to turn this around where the female psyche is
concerned, wedon' t needtowastetimeand energy onaparadigm
shifting of consciousness, adecidedly difficult, if notimpossible
undertakinginany event. Rather, weshould enjointhisrel uctant
cadre by effectively utilizing a“childhood approach.”

Thisisnot to say women are (or are not) morechildlikethan
men. What it doesassert, however, isthat women aremorechild-
oriented than men. Again, the anthropol ogical and sociological
literatureaboundsin consensusagreement of thispostulation. So,
why shouldn’ t wecapitalizeonthisdiscrepancy?Quitenaturally,
| argue, we must!

Theway toawoman’ sheart (and her Alcor application) isto
convinceher towant to see her grandchildrenandtheir children,
etc., grow up. | know this sounds overly simplistic, yet I'm
convinced it’s amethod we' re not following. If we continue to
recruit prospective women to our movement in like fashion to
men (nanotech, vitrification, uploading, etc.), we' [l also continue
toseethesamesorry statisticsinfemal emembership growth. So,
let’ ssmarten up and remember there are asmany wisewomenin
this world as there are wise guys! |
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First Thoughts on Last Matters

Planningfor the Day Before Tomorrow

by Michad R. Sedl, Ph.D., J.D.

| recently corresponded with an Alcor member who was
especially concerned becausehehadbeentol d, after questioning
personnel at hislocal hospital, that thebi ostasisprotocolsonhis
Alcor bracel et wouldbeunlikely tobeperformed werehebrought
thereunder emergency conditions. Hisconcernand forethought
arewarranted (and somewhat unusual ). Having madeplansthrough
Alcorfor our suspension, fundedthat suspensionthroughinsur-
anceor otherwise, and donned our bracel etsand/or necklaces, we
seem naturally to turn our thoughts ahead to tomorrow, to
prospectsfor reanimationandthefuture. Unfortunately, theroad
from life to cryosuspension can involve substantial obstacles,
and the day before tomorrow islikely to be arough one. | was
disappointed to be unable to provide the member with an easy
answer to hisdilemma, one couched in termsof “your rightsare
X, show the hospital y, and they will haveto follow theinstruc-
tionsyou givethem.” Thereality isnot that simple. Y our Alcor
bracelet and/or necklace is not a sure pass-card to prompt
cryosuspension, and collapsingwhilewearingitisno guarantee
that Alcor will be promptly notified. The complex truth is that
while joining Alcor is the necessary minimum to effectuating
suspension, itisfar fromthefull rangeof arrangementsamember
ought to make. We must ook at this problem as a continuum—
not a single question about how to get hospitalsto perform the
protocolsbut how to helpto ensuresuccessful cryopreservation
in a variety of circumstances. Some situations under which
cryopreservation will be undertaken will, by definition, be less
thanfavorable. Wemustindividually helptoensurethat themost
favorable alternative available is actually implemented at the
time we die.

| am consistently surprised by the number of people con-
cernedwith strategiesforinvestingand/or preservingwealthfor
their eventual reanimation who have not first considered the
possiblefinancial requirementsfor initially reaching suspension.
The same rules that apply to investing inthis life cycle would
seem to apply to investing for the next life cycle; investment
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counsel orsroutinely advisethat, beforeyou begininvesting for
the long term (and | cannot think of much longer term than
eventual reanimation), you should be sure that you have taken
careof your short-term, emergency needs, that you haveput aside
asum equal to several months salary to cover the unexpected,
invested ininsurance, etc. In planning for cryosuspension, the
same seems to hold true: before you begin making extensive
wealth-preservation plans, be sure that you have adequately
provided for your suspension. Adequately providing for your
suspensi on meansmorethan funding the suspensionitself with
Alcor—it meansmaking surethat you get fromfinal-stageillness
or unexpected death to Alcor promptly. While there is no ad-
equateway to compel the cooperation of doctorsand hospitals,
money and planning, asin other parts of life, can help to grease
the skidsto easeyour path to suspension.

I cannot be plain enough here—you cannot depend on
regulation, good luck, or awrist-bracel et to compel an unknown
attending physicianin an emergency roomto dowhat you want.
Thereisno law that exists or that could exist that will guarantee
thehospital’ scooperation; lawsaredesigned to elicit voluntary
compliance (and they do not alwayswork too well at that—e.g.,
the frequency of speeders) and to punish people for
non-compliance (and they do not always work too well at that
either—e.q., thefrequency of uncaught or unpunished speeders
and other rule/law violators). Thereisnoway to compel hospital
personnel to act onyour behalf (although, onceinvolved, Alcor
hasagood record of eliciting cooperation). Inthe event of non-
cooperation, at best you havea(usel esstoyou) remedy (or your
estate does) in suing them afterward, and maybe not even that.
Alcor hasset upasystemwhereby it requeststhecooperation of
hospitals via the alert tags we wear. If the situation you find
yourselfinisonewhereyou are apparently dead, and nooneel se
intervenesonyour behalf to protect your interests, youmight get
compliance, or youmight not. If youdieasaresult of anaccident
in an emergency room, the attending physician would probably
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befoundnegligentif heor shefiddledwith biostasi sprotocol sfor
you (you are dead, in their eyes) while someone in the next bay
died. Y ou cannot rely upon a sense of entitlement or rights.

With the foregoing in mind, it first ought to be clear to
everyonethat effectivesuspensionisalastresort. Itisfar prefer-
able to live to such point in time as medical technology makes
deathredundant. Cyrosuspension, likeother sortsof insurancein
whichl haveinvested, isaresourcethat | hopenevertohaveneed
to draw upon. Every day added to my life brings me that much
closertonot needingtodietobeginwith. Tothatend, | try totake
care of myself by eating right, exercising, not driving like a
maniac, and seeing a doctor regularly. | believe that the break-
throughs in medical science required to slow or halt aging are
comparatively near, although not sonear that | wouldwishtogive
upthefallback position of cryopreservation. So, without wasting
thelifel haveby livingtoo cautiously (after all, even withmy best
efforts, thismight betheonly onel get), I try to remember that |
am a fragile being potentially on the cusp of being fragile no
longer; | live accordingly.! The best plan for the day before
tomorrow isto planto live through it to begin with and arrange
one's life accordingly.

| also try to remember that, should | die, successful
cryosuspensionrequiresdying under conditionswheremy brain
isretrievable and intact. The same issues discussed above will
assist here to help to ensure that when and if | dieit is as most
Americanswill, old and under medical carerather thaninamessy
accident. Senile dementiaand/or loss of my brain through cata-
strophicaccident arepotential impedimentshere, butthealterna-
tives are too drastic for ready answers. The answer to senile
dementia, or some other brain-wasting disease that might leave
abody alive long after large portions of the brain have passed
beyondany recovery by even advanced nanotechnol ogy, would
beto make grim—and practically and legally difficult—arrange-
ments for euthanasia at an appropriate point. Loss of my brain
through catastrophicaccidentwouldrequirethat | giveup almost
all mechanical transportation, especially travel by air or over
water, and | am unwilling to accept those strictures. So, |eaving
asidethe general exhortation to live healthily and the presently
insolubleissues of brain preservation, let usturn to the circum-
stancesof cryopreservationitself.

Giventhecurrent devel opment of cryopreservation, thebest
way to ensure the most efficient cryopreservation possible (as
recent suspensionshaveshown) istodieunder hospital/hospice
care at acooperative hospital/hospice closeto the Alcor facility
with Alcor personnel in attendance to take charge of the body
upon pronouncement. Making this happen requires some luck
(notdyinganaccidental, unexpected death), someplanning, and
some money. On the planning side, each member needs to
consider the requirements for making that final transportation
and to put in place mechanisms for ensuring that it occurs.
Preparationsfor your final illnessought to be both financial and
legal. Put asidemoney for your transport to that facility—health
insurancewill not pay to move you—and for your terminal care.
Do not rely—without carefully investigating the benefits—on
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health insurance or long-term careinsurance, which (1) may not
provideterminal careto beginwith; (2) may provideit but notin
thefacility youwish; or (3) may provideit whereyouwish but not
helpyougetthere. Put your desiretobetransportedtothat facility
inwritingandgiveapower of attorney toaneutral party youtrust
(e.g., anattorney rather than afamily member who may decidehe
or shewantsyouclosetoorinyour homeat thefinal stageof your
life) incaseyouarenon composmentisinlast-stageillness. Have
theinsuranceand/or money andtheplansin placesothat nothing
unexpectedfrustratesyour wishes; inshort, makeeffectiveplans
to diewhere and when you want—under Alcor supervision.

The second best way to ensure that the protocols are per-
formed is to die in a cooperative hospital/hospice/home-care
environment not closeto the Alcor facility with Alcor personnel
in attendance. Making this happen requires all the concerns
identified abovewithrespecttoensuringyoudieinahospital and
making sure your wishes are set in writing and that there is a
neutral party there to enforce them. Set aside money for along
standby that may not be otherwise covered. Make sure your
family andfriendsand doctorsand attorneysknow of your desire
so that Alcor is contacted and can attend. Alcor has lots of
experiencewiththisand, if in attendance, can hel pto ensurethat
the protocolsare carried out.

Thethird best way (and thisisadistant third) to ensurethat
the protocols are performed isto die in a hospital or otherwise
(e.g., unexpectedly) with asafety net set upto ensurethat Alcor
ispromptly contacted andthat, totheextent possibl e, thebiostasis
protocolsareperformed. Havingthissafety netinplace, planning
for the worst case, will assist with the cases above where the
challenges are less great. Asabove, the general goal isto com-
memorateyour wishesand makefinancial/legal arrangementsto
besurethosewishesarefollowed. First, obtainand beginbuilding
arelationship with alocal doctor who will agreeto support your
decision and help to seethat it iscarried out after your death (or
in the above circumstances). Make sure there is away that the
doctor will be contacted by any local hospital to which you are
brought in an emergency situation (you might want to contact
local hospitalsand seeif they will put such information onfile).
Talk toyour doctor annually about your desireto be suspended
to keep it fresh in his or her mind. Make provisionsto pay the
doctor for theadditional servicesthat will havetoberendered and
expensesincurred that otherwise may not be covered by health
insurance for the period immediately preceding and after your
death; makesureyour doctor knowsheor shewill get paidforwhat
you are asking—they don’t work for free. Second, get an advo-
cate, alocal attorney; discussyour wisheswith himor her and see
if he or shewill agree to carry them out, for afee. Work out the
arrangementsfor payment of that attorney and your doctor with
your attorney (perhaps by placing fundsin escrow with athird
party to be held pending successful cryotransport to Alcor, at

(continued on page 38)
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For the Record

Alcor Then and Again:
Twenty-Fiveand Ten YearsAgo

by R. Michad Perry, Ph.D.

Alcor has beenin business nearly thirty years now, avery
long timein cryonics. Here | want to bring you alittle bit of this
longhistory; I will focusonaquarter century and adecadeago—
1976 and 1991—with some relevant background. Both dates
were especially significant, for rather different reasons.

Background

Cryonicswasborninthe 1960sand nurtured, inthefirst few
years, in aheady state of optimism. Robert Ettinger’ sbook, The
Prospect of Immortality, published by Doubleday in June 1964,
presented the basi csof thefreezingideaand gaveit wide public-
ity, whichwasfurther amplified by mediaattentionincludingtalk
show appearances by Ettinger and others. Evan Cooper, mean-
while, had started the Life Extension Society in Washington,
D.C., for those who wanted to be seriously involved, and he
offered a newsletter, Freeze-Wait-Reanimate. Finally and most
importantly, organizationsto do actual freezing were started up,
beginning with the Cryonics Society of New York in August
1965. Itsinception gave usthe namecryonics, which hasendured
to the present. Cryonics received its wakeup call when actual
freezings were done, starting with that of James Bedford in
January 1967 by thethen-brand-new CryonicsSociety of Califor-
nia (CSC), which was headed by Robert Nelson. (Actually, an
embalmed body had been frozen afew monthsearlier in Arizona
after alengthy period of above-freezing storage, but thistype of
freezing [thisone abandoned after ayear] isnot usually consid-
ered a true cryonic suspension.) Patients—as the subjects of
freezing cameto bereasonably called—required constant main-
tenance in liquid nitrogen and an unending financial commit-
ment—somebody had to keep paying the bills as the nitrogen
evaporated andhadtobereplaced. Generally, it wasassumedthat
relativeswould bear the expenses—avery bad assumption, asit
turned out. Most of the early freezings ended in burials when
relatives, initially firmly committed, found their interest waning
as the years went by and payments still had to be made on
schedule. The suggestion was offered that expenses might be
substantially reduced, and suspensions made more secure, by

4th Qtr. 2001

saving only the head, which still containswhat is essential (the
brain), but this idea was slow to gain acceptance. A foolish
squeamishness prevailed instead. Suspensionsterminated that
might otherwise have continued, and others that might have
occurred were never attempted.

Fred and Linda Chamberlain began their cryonicsinvolve-
ment with CSC but by 1971 had become disillusioned with
Nelson and his group. (CSC would later gain notoriety in the
Chatsworth incident in which nine of their ten frozen patients
were abandoned and they decomposed; however, their first
patient, Bedford, remainsfrozentoday andisnow storedat Al cor.
All of CSC'’s patients were whole-body, and Bedford, for the
record, isalso still whole-body.) Among thefailings of CSC was
that it had virtually no provisions for emergency suspensions.
Fred (actually Fredl11) wasespecially anxiousbecausehisfather,
Fred Jr., wasin failing health and might need the services at any
time. The Chamberlains, in launching their own initiative, first
formed Manrise Corporation asafor-profit service organization
to provide emergency suspension coverage. With financial and
other assistancefromFred Jr., they soonhad acquiredandfurther
developed basic perfu-
sionequipment, had writ-
ten a 100-page manual,
andhad puttogether some
contracts for the use of
funeral parlorsassuspen-
sionfacilities. Finally, on
February 23, 1972, they
formedthecryonicsmem-
bership organization
Alcor, with Linda asfirst
president. Alcor obtained
avan and an ambulance,
known as “Big Al” and
“Little Al,” respectively,
but grew only slowly for
the next few years.

Fred and Linda Chamberlain with

an early perfusion machine of their
own devising, 1971.
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1976

In 1976 the still-fledgling Al cor had about adozen members
and was headquartered in Verdugo City, California. On July 16,
withthehelpof Manrise, it carried out itsfirst suspension, that of
Fred’ sfather, Fred Jr., whichmoved quickly followinghisclinical
death. Itwasal sothefirst neurosuspensionor head-only freezing
inthecryonicsmovement. Therecently chosen president, Allen
McDaniels, wasan M.D., something that would not be repeated
until Jerry Lemler was installed as president last September.
(Among other things, this allowed the president to legally take
possession of the patient, on behalf of Alcor, as an anatomical
donation—atask that would otherwise have to be less conve-
niently relegated.) The suspensionitself wascarried outin“Big
Al,” asapioneeringtest of amobilesuspensioncapability, but the
space wastight, as Fred and Lindarecounted later. “Wefound,
during that first suspension, that getting ateam of 4to 5 people
into the cramped quarters of the laundry van-sized operating
room made moving about nearly impossible, especially during
surgery, when it was necessary to have surgeon and assi stant
surgeon on opposite sides of the table.” Alcor had meanwhile
acquiredofficespaceand, fromthenon, woulddoitssuspensions
at a fixed location with more elbow room. (Alcor’s next full
suspensi on—usi ng cryoprotectants—woul dnot occur until 1985;
it, too, wasaneuro. Alcor’ sfirst whole-body suspensionwasin
1988.)

Otherwisethe year wasless eventful, but it isworth noting
that Alcor’ sfirst newsletter, Alcor News, wasfirstissuedinMay.
(It would continue for about two years as asimple, typed, two-
pager monthly.) Init onefindsthe usual concerns:. acalendar of
events, electionsof officers, offersof services. And, of course, the
write-up on that first suspension. In all, the small size of the
organization and its slow growth to that point might have made
itsfuturel ook doubtful . But ahard-nosed, rational approach had
been demonstrated in
performing that first
neurosuspensionwhen
it seemed called for,
and it would win the
day. Alcor would en-
dure, and, by cryonics
standards, prosper.

ALETDR NEWS

Alcor’s first suspension
isdetailed in the fourth
issue of Alcor News,
August 1976.
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1991

By 1991 Alcor had become a different and much larger
organization, indeed, now the largest one devoted to cryonics
practices, with some 200 animate membersand 17 patients. Now
located in Riverside, California, Alcor had long since become
self-sufficient, storing its own patients. (Its earliest patients,
including Fred Jr., had been initialy stored at Trans Time's
facility in northern California) In 1991 Alcor added 102 mem-
bers, an all-time record, and did three more suspensions, not
counting onein progress asthe year commenced.

Past yearshad been eventful, especially after theascension
to the presidency of Mike Darwin in 1982 and the rise to
prominenceof Jerry Leaf, aUCLA instructor of thoracic surgery.
Research effortsof L eaf and Darwinhad demonstrated therecov-
ery of hypothermic caninesfromtheinitial stagesof suspension
procedures. Thoughthedogswerenot frozen, they werecoldand
dead by clinical standards, and this lent confidence that fully
frozen patients, stored at |ow temperaturewherefurther changes
areminimal, would eventually be recovered when resuscitation
technol ogy was more advanced. Then had comethe crisisover
Dora Kent, whose suspension in 1987 had started a coroner’s
investigation when it was alleged that she had been still alive
whentheprocedurewasstarted. Alcor stooditsground andwas
finally vindicated in the summer of 1991. An out-of-court settle-
ment awarded nearly $9,000 each to six staff members who had
been falsely arrested during theinvestigation. (I had joined the
staff beforetheincident and was one of the six.) But thelengthy
and expensive court proceedings had largely put research on
hold. Leaf, Darwin, andtherest of thestaff wereeagertogetrolling
again. Leaf, whose strong and persuasive personality had had
other good effectsbeyondtheresultsof research, held discussions
in early July with awealthy member who might help.

Meanwhile there were upgrades to the storage containers,
and a long-standing question about the earliest patient was
answered. Frozenby Nelsonin 1967, James Bedford of Glendale,
California, was moved by relatives to Phoenix, Arizona, and
maintained in liquid nitrogen at the facilities of Cryo-Care
Equipment Corporation. (Thewhite, horizontal capsulethat first
housed him can be seenintheAlcor lobby today and isfeatured
inthe 1998 GuinessBook of Wor|d Records.) Around 1969 hewas
moved to Galiso, Inc., acryogenicsfirmin Anaheim, California,
and there, in April 1970, was outfitted with anew capsule. (This
unitwasal so horizontal and waswel ded shut for greater security
and to reduce nitrogen boil-off.)

Bedford' samazing odyssey continued in hisnew housing,
with stopoversat variousother Californiasites, including Trans
Time, thenin Emeryville. Finally, in 1982, he wastransferred by
hiswatchful relativesto CryovitaLaboratoriesin Fullerton and
effectively intothecontrol of Alcor. (Cryovitawasasuspension
services corporation founded by Jerry L eaf that worked closely
withAlcor; Manrise, Alcor’ soriginal serviceprovider, hadmerged
with Trans Timein 1977.) Bedford legally acquired the status of
an Alcor patient in 1987. By 1991 his capsule was boiling
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nitrogentoo rapidly dueto “ softening” of itsvacuuminsulation
and needed replacement. Bedfordwould havetoberemovedfrom
hiswel ded-shut container and transferredtoanew one. On May
25theold capsule, still with liquid nitrogen inside, wastilted up
and carefully sliced open at the “foot” end with asmall cutting
torch. What would be found inside?

Cover of Cryonics for August
1991 showing early stages of
the Bedford transfer on the
morning of May 25. The foot
of the old capsuleis open and
the patient—inside on a
stretcher with liquid nitro-
gen—is about to be removed
and examined. Jerry Leaf
(left) and Mike Darwin begin
removing the Dimplar foil that
had been placed around the
patient many years before for
thermal protection. [Photo by
Tanya Jones]

Bedford had not been seen since hislast transfer, morethan
two decadesbefore. Rumor had it that he might havethawed out
at onetimeor another during hislongjourney, much of whichwas
not well documented. But onexamination hisbody lookedintact,
and indeed, looked more lifelike than more recent suspendees
since he had been only minimally perfused. (The glycerol solu-
tionsthen commonly used as cryoprotectants caused an amber
discoloration of the skin during asuspensionwhenasought-for
highconcentrationwasachieved.) Closer inspection showedthat
cubeicepacked around himwhen hewasfrozenin 1967 wasstill
intact with no signsof melting—hehad indeed stayed frozenthe
wholetime, and thereweresighsof relief. Bedford wasplacedin
aprecool ed sleeping bag, enclosed in arecently designed metal
box or “pod,” and transferred to a “bigfoot” dewar, where he
remainstoday. Twoother patientswereal sotransferredthat day.

Itwaslessthantwomonthslater, onthenight of July 10, that
Jerry Leaf complained to his wife of “indigestion” but didn’t
think it serious enough to call a doctor. Soon he was still and
silent, thevictimof amassivecoronary. The50-year-old L eaf had

Jerry Leaf assists with
the overhead crane for
the Bedford transfer;
seven weeks later, Jerry
himself was suspended.
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been aheavy smoker who had tried unsuccessfully to quit. His
untimely demi seand suspensi onwasabl ow whose consegquences
would be felt in the coming years. Simmering disagreements
among someof the Alcor membershipwould now erupt. Some of
thetop technical talent and important sources of funding would
leave and, in time, form their own organization. Research would
remainon hold and not beresumed onasignificant scale, despite
somebraveattempts. M embership growthwould continueover-
all, in spite of the split, but not at the same pace.

Other developmentsin 1991 involved ongoing legal battles.
Besides the matter of DoraKent, there was achallengeto Alcor
and cryonics more generally by the California Department of
Health Services. It originated from Alcor’s first whole-body
suspension, that of Robert Binkowski, in May 1988. Cryonics,
claimed the DHS, wasillegal sinceit was not arecognized form
of “disposition of adead body” —these being limited to burial,
cremation, burial at sea, transfer out of state, or use asamedical
cadaver orinresearch. Whenitwasprotestedthat Alcor’ susewas
foratypeof research, the Department countered that theexisting
legislationdid not contemplateresearchtorestorealegally dead
person to life, and there was no mechanism for licensing it!
“Legidlativeintent” wassaidto beimportant, moreso, evidently,
thantryingto savesomeone’ slife. Thecourtswould disagreeand,
in 1992, handed down a ruling favorable to Alcor.

Meanwhile, Alcor member ThomasDonal dsonwaslockedin
abattle of hisown. In 1988 he had been diagnosed with abrain
tumor of aparticularly virulent sort (an astrocytoma). Givenonly
afew yearsto live, hewanted to be suspended premortem—the
procedure started before his clinical death—to forestall any
destructionof hisbrainby theinvadingtumor. (Asanalternative,

(Left to Right): Thomas Donaldson confers with science
fiction writer Gregory Benford and attorney Christopher
Ashworth at a fundraising benefit for Donaldson in
December 1990. [Photo by Steve Harris)]

Thomaswaspreparedtochoosesel f-starvation/dehydration, that
is, refusal of food and fluids. Thiswould bring about deathin a
matter of daysthrough* natural” causes(by thelegal definition),
so ho autopsy would berequired. Butitisalsoanordeal reminis-
cent of aconcentration camp, even though pain medication can
alsobeadministered.) Thomas, it turned out, wouldlosehislegal
battlethefollowingyear—apremortem suspension must qualify
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as homicide, ruled the courts—but he would win the war. The
tumor stayed in remission, and Thomas is still well and active
today. Muchfavorablepublicity wasal sogeneratedfromhiscase.

A third ongoing battle, ironically, involved the right not to
befrozenif oneso chooses. A 60-year-old cancer victim became
a “last minute” case in 1990. The woman was frozen at the
insistence of her husband who made the arrangements after
paperwork had been sentto her but not compl eted. Incredibly, and
unknownto Alcor, thelady had left awill specifically requesting
nofreezingbuta“ Christianburial” instead—theonly time, tomy
knowledge, that such athing has ever happened. In along and
bitter court strugglethehusband would arguethat thewill, which
survived only inaphotocopy, had beenrevoked and nullified by
hiswifepriortothefreezing. Thecourtswould disagree; her body
was unfrozen and buried some years later, when the appellate
processhadrunitscourse.

Inall, 1991 wasthe sort of “interesting” year you feel good
about nothavingtoliveover again, thoughitdidhaveitspositive
sidetoo. Alcor would have additional interesting timesto come
but would survive and flourish nonetheless. Today, in a new
location in Arizona, it is still the largest cryonics organization,
bigger and stronger by far thantenyearsago. Theriftthat opened
after the Leaf suspension is now nearly healed. And there are
unprecedented possibilitiesfor progress, asshown, for example,
in the collaborative work with 21% Century Medicineto develop
better cryopreservation through vitrification.

Sour ces
Alcor Newsfor 1976, esp. no. 4 (August).

Cryonics for January 1991-March 1992 (15 monthly
iSsues).

Fred Chamberlain, “ Talk at Alcor’s 20" Anniversary
Celebration,” Cryonics 13, no. 6 (June 1992), 15—
19.

Mike Perry, “Memorials,” The Alcor Phoenix 5, nos.
56 (August—September 1998), 13-15.

“Alcor’'s History,” http://www.alcor.org/history.html,
unattributed articlemostly by Fred and LindaCham-
berlain.
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which time the funds could be released to doctor and
attorney). Consult your attorney annually; ask him or her
to update for you the law on the issue, to check the
agreement and escrow. M akefriendswith bothyour doctor
andyour attorney—makesurethey acquireavested (per-
sonal and commercial) interestinyour transport. Inshort,
youwill bemorelikely to get what you want through the
promise of payment and along, cooperative relationship
than by standing on any perception of your rights.

Insum, think of your cryosuspension asathree-step
process. Y our first stepwasjoining Alcor and fundingyour
suspension—that istoday. Thefinal stepoccurswhenyou
die, Alcor is notified, and you are suspended—that is
tomorrow. Inthe middle—the day beforetomorrow—isa
vast gray areaof risk where many thingscould gowrong.
Just asprospective parentsmaptheir routetothehospital
inanticipation of childbirth, wemust map our routesfrom
deathto Alcor, anticipate contingencies, and makeprovi-
sionsfor the contingencieswe can anticipate. If we have
professional sin our employ—doctorsand lawyers—who
can remain calm, effective, and efficient and who are
committedtoourinterestsonalegal, personal, and profes-
sional level, we vastly increase our chances of prompt
cryopreservation. Beforeyoufigureout how totakeitwith
you, make sure you are going.

* | welcomediscussion of thesetopics: mseidl @magpage.com.

! Vanilla Skynotwithstanding (stopreadingnow if you have
not seenthefilmandwishtoavoidany spoiler), suicide(especialy
aloneinyour home) followedby cryopreservationseemslikeabad
risk tome.
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Getting It Right

The second quarter 2001 issue of this magazine con-
tained my survey of sometwenty-four cryonicsauthorsand
their books. It wasan ambitiousproject, anditgrewinsizeand
scopeasit progressed, with discoveries of more peopleand
bookswho* ought tobeincluded” by onecriterion or another
(andoneor two | decidedtodrop after they first madethecut,
though the “added” substantially outnumbered the
“dropped”). | had read most of the books but not all of them.
In some cases, aquick skim-through and/or check of others’
commentswasall therewastimefor. Ontheother hand, | was
not doing full reviews in the thumbnail sketches of each
author, and so, | hoped, it would beadequate. Asitturned out
| received acomplaint from one of the authors, whose book
I had only skimmed, so | read it cover to cover. Y es, shedid
have apoint. Hereismy revision for the section on Natasha
Vita-Moreand her book, Create/Recr eate, withapol ogiesand
hopesthat thisversionwill bemoreaccurateand appropriate.

by R. Michad Perry

Natasha Vita-More.

Both an artist of note and a futurist philosopher, Vita-
More shares her vision in Create/Recreate, an illustrated
probing of futurepossibilities, and an antidotetodoomsayers.
While showing theinfluence of transhumanist thinking such
as that of FM-2030 and Max More (her husband), the book
developsthemes of itsown in the spheres of art, culture, and
creativity. “Whoarewe?What arewebecoming?How will we
dothis?What are our values? What isour culture? What will
betheevolution of our brainsandbodies?’ (quoted frompage
17). Thesebig questionsare approached withthoughtsof the
roletobeplayedby our growing control of theforcesthat shape
our reality. Science and art must increasingly find acommon
ground and partnership aswe shop and bargain for arightful
destiny. Withtheadditional emphasisonlifeextension, weare
prodded to contemplate aworld where the individual is, and
ought to be, immortal, and onewhose attainment i sapossi bil -
ity to usliving today.

appreciated by Alcor.

-

IMPORTANT NOTICE

TO ALL MEMBERS
WITH LIFE INSURANCE POLICIES THROUGH NEW YORK LIFE

If you ever have an address change, you must contact Alcor (480-905-1906 ext. 114) or
Mary Naples (1-800-645-3338), insurance specialist, to ensure that your contact information is
properly processed. New York Life is currently undergoing changes to its central database and is
experiencing unexpected glitches that could result in your receiving insurance mail intended for
other clients. Your cooperation will prevent this inconvenience from occuring and is much

—Jennifer Chapman
(jennifer@al cor.org)
Membership Administrator

4th Qtr. 2001
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by R. Michael Perry, Ph.D.

A lot has happened since the last TechNews column some
two quartersago. (Thethird quarter TechNewswas skipped, along
with all other regular features, due to the special nature of that
edition asan update of Alcor’ smaininformative publication.) A
horrified world has witnessed terrorist attacksthat now force us
to consider, more than ever, how technology can be used to
counter such barbarism, even as it also, regrettably, helps to
enable it. In addition to the devastation by suicidal hijacker
pilots, which caused the main loss of life totaling in the thou-
sands, there has been an outbreak of anthrax deliberately in-
duced by contaminated mailingsand apparently unrel ated. Aside
from al this, thereis, as usual, much more than can reasonably
be covered in an article of thisscope; some highlightswill have
todo.

Artificial Heart News

Robert Tools, the first recipient of the Abiocor, the first self-
contained artificial heart, continued his progress and was no
longer inintensive care, until November 11, when he suffered a
stroke from an apparent blood clot and was again placed on a
ventilator. Toolsdied November 30 of multipleorganfailureand

Robert Tools

internal bleeding, after 151 dayson theartificial heart. Asof mid
February 2002, it appearsthat two others of the five successful
recipients of the artificial heart have also died, leaving two
survivors. The deaths are regrettable, but the impression from
newsreportsisthat thelivesof the patientswere prolonged well
beyond thefew weeksthey were expected toliveotherwise, and
much of thetimethey werein areasonable state of cheerfulness
and ableto get around. Onesurvivor whowasgoing strong as of
mid February is 51-year-old James Quinn, who received hisnew
heart on November 5. He had become an outpatient and was
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enjoyingrestaurant meal salongwith other aspectsof normal life.
A recurring problemisblood clotting or thebleeding that resulted
fromanti coagul antsusedto control clotting. Morethan half of the
patientshavesuffered strokesafter implantation, and bleeding or
strokeswereprominent amongthecausesof death. Thedeviceis
being modified to try to reduce this problem. The artificial heart
ismanufactured by Abiomed, Inc., of Danvers, M assachusetts.

Thereareinteresting parallel sbetween artificial heart recipi-
ents and us cryonicists. We both want to extend our lives and
health through ameansthat hasnot had clinical verification. We
both seeour option asbetter thanthedeathwefaceotherwise. We
both have to sign paperwork acknowledging that there is no
guaranteetheprocedurewill work. Thereare, of course, important
differences. The artifical heart is directed toward a much more
modest andlesscontroversial goal thancryonics, and, moreover,
was successfully tested in animal models before being tried in
humans. For us, logicand circumstantial evidencemust sufficefor
now, as wetry to build amore solid case for cryonics through
research and promotional efforts.

Self-Aiming Camera Could Have Surveillance, De-
fense Uses

A self-aiming camera is being developed at the University of
Ilinoisat Urbana-Champaign. Itsguidance systemusesaneural
network tomodel thesuperior colliculus, aregion of thebrainthat
correlatesinputfromtheeyes, ears, and other sensory organs, and
initiatesmotion. The cameraisabletoidentify and trainitself on
aspeaker inagroup who isal so using prominent hand gestures.
A faint sound or slight motion might not attract its notice
individually, but the two together could. Among the possible
applications are surveillance and defense. The camera, for in-
stance, could direct returning artillery fire based on the flashes
and sounds of an attack. Sensory input other than visual and
auditory could eventually be incorporated. The work is being
directed by Dr. ThomasAnastasio andisfunded by the Officeof
Naval Research.

Truth Machine Possibility

Functional Magnetic Resonance Imaging (fMRI) can reveal
whether apersonislying or telling thetruth, accordingto Daniel
Langlebenand hiscolleaguesat theUniversity of Pennsylvania,
who studied the brain activity of test subjects. The group is
hopeful that the new technology will offer animprovement over
the traditional polygraph, in which individual responses vary
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widely and results are not alwaysreliable. Conventional MRI is
used to nondestructively peer inside the body and show the
interior structure of the living tissue. In addition, fMRI applied
tothebrainhighlightstheregionsthat show increased activity in
such tasks as speaking or remembering. The imaging method
appearstowork asaliedetector becausedeceptionrequiresextra
effortin certain brain regionsand thus producesacharacteristic
“signature.” Morework will benecessary beforeit canbeused as
aforensictool, since, for example, cultural differencesmay affect
theresults.

Combating Anthrax

Although antibioticsto cure anthrax are available, they will not
destroy the toxin that occursin persons already infected; itisa
toxin that could still kill them even though the invading bacte-
rium has been destroyed. Thereisalso avaccine, butit can have
unwanted sideeffects. A major, coordinated effort would alsobe
neededtovaccinatealargenumber of people, andthereareother
infectiousagentsbesidesanthrax that terroristscouldtheneasily
turnto. Inwork that couldlead to aviablealternative, researchers
at Harvard Medical School in Boston have developed an anti-
toxinfor anthrax and successfully testeditinrats. Thegroup led
by R. John Collier callsits synthetic molecule polyvalent inhibi-
tor, or PV1. The substance works by interfering with a chemical
cascadethat normally occursinthecourseof thedisease. Cellsof
thehost arefirst fitted by thebacteriumwithreceptorsfor alethal
proteinit al so produces; the protein then proceedsto attack the
cells. By blockingthereceptors, theantitoxin protectsagainst the
damage that would otherwisefollow. Ratsthat were tested sur-
vived tentimesanormally fatal dose of anthrax toxin. It remains
to be seen if PVI will also work in humans. If so, it could be
produced in large quantities and stockpiled around the country
to provide amore practical protection scheme than mass vacci-
nation.

Meanwhile another team has found that certain genetic
variationsinmiceprotect the creaturesagainst theanthrax toxin.
This effort, directed by William F. Dietrich of Harvard Medical
School and the Howard Hughes Medical Institute, could shed
further light on how the disease doesits work and how it might
be more effectively countered.

The problem also occurs of decontaminating buildings or
other placesof occupancy wherenoxiousagentssuchasanthrax
spores may have been spread. For the recent anthrax threat on
Capitol Hill in Washington, D.C., a formulation developed in
1999 at Sandia Laboratories (Albuquerque, New Mexico, and
Livermore, California) has proved useful. The decon foam, asit
iscalled, isspread from apressurized contai ner somewhat resem-
bling ahand-held fire extinguisher. The cocktail, which contains
some ingredients found in hair conditioner and toothpaste, is
nontoxic and noncorrosive, yet combats awide variety of both
chemical and biological agents, among them anthrax. Under
license from Sandia, commercialized versions of decon foam are
also being produced by Modec, Inc. (Denver, Colorado), and
EnviroFoam Technologies (Huntsville, Alabama).
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Plague Genome Decoded

Besides anthrax thereis plague (Y ersinia pestis), another infec-
tiousbacteriumthat hasalongandlethal history withthe human
raceand could also be an agent of bioterrorism. At least thereis
new hopeof defeatingit: itsgenomehasnow beendecoded. The
advancewasreported inNature(October 4) by aresearchteamat
the Sanger Center near Cambridge, England, headed by Dr. Julian
Parkhill. Thebubonicformof plagueinfectsthelymphnodesand
istransmitted by fleasthat normally prefer ratsto people. (When
theratsare scarcethefleasmay attack humans.) But thereisalso
alung-infecting or pneumonicformof plaguethat hasavery high
mortality rate and, in some varieties, is spread by inhaling fluid
dropletsfromaninfectedhost. Asithappens, theversiondecoded
came from aveterinarian who had died after an infected cat had
sneezed onhimin 1992. Having thewholegenomemakesit easier
to test specific genes of the organism as possible targets for
vaccines.

Common Remedy for Alzheimer’s?

I buprofen, acommonly avail able, nonprescriptiondrug, isshow-
ing promise in warding off the effects of Alzheimer’s disease.
Available at drugstores and supermarkets under such brand
namesasAdvil and Motrin, ibuprofenisregularly purchased to
ward off minor aches and pains. But since 1997 scientists have
noted that it and other nonsteroidal anti-inflammatory drugs, or
NSAIDs, reduce theincidence of Alzheimer’ sdiseasefor those
taking large doses. The reason for this has been unclear, but
research led by Dr. Edward Koo, aneurologist at the University
of Californiaat San Diego, may have found the answer. Studies
with mice showed that NSAIDsreduced the amount of amyloid-
beta42 (AB42), aprotein foundinthejumbled plaguesthat clog
and kill the brain cells of Alzheimer victims. Other pain killers
such as aspirin had no effect on AB42. Despite the promising
results, much remainsto be learned, and there are dangerswith
massivedosesof NSAIDssuchaslife-threatening kidney damage
and severegastrointestinal ailments. For now, Dr. Kooandothers
are warning against the heavy use of NSAIDs as a strategy to
prevent Alzheimer’s.

Possible Cure for Prion Diseases

Mad cow disease, or bovine spongiform encephalitis(BSE), and
itshuman counterpart, variant Creutzfel dt-Jacob’ sdisease (vCJID),
areunusual inthat they are caused not by bacteriaor viruses, but
by malformed prion proteins. Found in the brain, the misshapen
molecules are ableto transmit their anomalousfolding to other,
“good” prions, whichthusturnbad and becomeagentstofurther
spreadtheinfection. Theconsequencesareprogressively wors-
ening brain damage and eventually a miserable death. Other
mammal sal so have counterpartsof thedisease; thebovineform
seemsto have originated in sheep, whereit is called scrapie. No
cure was known, but a group headed by David Peretz of the
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University of California, San Francisco, may have found it. In
studies with mice, an antibody was created—they named it Fab
D18—that protected normal prionsfrom contact with the infec-
tiousformand halted thespread of thedisease. Withtheinfection
heldincheck, thebody’ sdefenseswereabl e, over time, toremove
all the malformed prions and bring about a compl ete cure. What
worksinmicewill not necessarily work in humans, but hopesare
raised that an effective human treatment may soon be at hand.

Progress Understanding |schemia

Whenliving cellsaredeprived of oxygen or have aninadequate
supply (a condition known as ischemia) deleterious changes
occur leading toimpairment of function and eventually, death of
the cells and deterioration. Understanding and minimizing this
processis of vital concern not only in cryonics but also in the
medical mainstreamwhere, for example, it severely limitsthetime
that harvested organscanbestored beforetransplantation under
currently available procedures. Somelight appearsto havebeen
shedonthisproblemrecently. A researchgroup headed by Hamid
Rabb of Johns Hopkins found that mice bred to lack anormally
occurring component of their immune system showed marked
improvement resisting the effects of ischemia. The component,
the CD4 cell, also known as a helper T cell, normally helps
identify, attack, and destroy infectious agents such as bacteria,
fungi, and other germsthat invadethebody. It alsohasdownsides,
however, thebest knownbeingthatitisspecially targeted by the
AlIDSvirus. When thedeficient miceweregiven CD4 cells, their
susceptibility toischemic damageincreased, further suggesting
thecellswerethe culprit. Two molecules, CD28 and IFN-gamma,
appear to be implicated in the damage mechanism. Work is
continuing.

Progress Toward Nanocomputers

Recent progressat several independent |aboratoriessuggeststhat
afantastic miniaturization of computer components could hap-
pen within afew years. This would bring us close to the limits
allowed by physics, with very tiny hardware components made
of precise assemblagesof individual atoms. Computation speed
and memory capacity should make enormous | eaps, while cost
and difficulty of manufacturing would plummet (and al this
without the exotic possibility of quantum computing, though
that coulddriveanevengreater revol utioninenhanced computer
capability and/or cost reduction).

To get down to cases, Cees Dekker and coworkers at Delft
University of Technology inthe Netherlands have constructed
logic circuits of nanotubes capable of doing basic arithmetical
calculations. (Nanotubes are hollow cylinders of carbon atoms
arranged in a “chicken-wire” configuration, like a buckyball,
only stretched out along onedimension.) Dekker’ sgroupwasthe
first to build a nanotube transistor (in 1998), and they have now
wired nanotubes together to make a variety of logic circuits,
including a memory cell that could serve as part of a random
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accessmemory. Thetubesareonly afew nanometersacross, and
thetiny circuitsareassembled atom-by-atom. A problemwiththis
fineassembly isthat precisionisvery important—it determines,
for example, whether nanotubeswill be semiconducting asthey
need to be, or only metallic, like conventional wiring, or electri-
cally insulating. Precision, on the other hand, is difficult to
achieve; what you get by today’ s methodsislargely amatter of
chanceand rai sesdoubtsasto whether thiswhol eapproachwill
be practical.

A second, contending group, basedat Harvard University in
Cambridge, M assachusetts, and headed by CharlesLieber, uses
silicon and gallium nitride as basic materials. Again the assem-
blageisatom-by-atom, but muchfiner control sarepossible; both
thep- and n-type semiconducting nanowiresthat areneeded can
be reliably manufactured on demand.

Bell Labs scientists Zhenan
Bao (left) and Hendrik
Schon are part of a team
that made molecular-scale
organic transistors.
Copyright © 2001 Lucent
Technologies.

Finally, in early November, a group at Lucent Bell Labsin
Murray Hill, New Jersey, under Hendrik Schon, announced an
impressiveadvanceinnanoscal etransistors. Justamonthbefore,
they created atransistor whose main signal - processing compo-
nent, or “channel,” nestled betweenitsthreeel ectrodes, consi sted
of only asinglemolecule. A drawback wasthat the device could
onlyworkintandemwith several thousand similar devices. Inthe
| atest advance, thesingle-mol ecul etransistor isfully addressable
individually, and, except for itsminisculesize (it isestimated that
ten million could fit on the head of apin), it appearsto function
muchasitsconventional siliconcounterpart. Thenew transistors
are made of a class of organic semiconductor materials called
thiols, which, in addition to carbon, also contain hydrogen and
sulfur. Themain difficultiesin making the nanotransistors(each
is, in fact, about a nanometer in length) are constructing elec-
trodesthat are separated by only afew moleculesand attaching
appropriate electrical contacts. The Bell Labsresearchers over-
came these obstacles by a clever design coupled with a self-
assembly techniqueinwhichthechannel molecul eestablishesits
own connectionswith the three electrodes. The processisrela-
tively easy and inexpensive, and does not require clean room
conditions, in marked contrast to the requirements for conven-
tional microchip fabrication.
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ThelLast Mortal Generation

By Damien Broderick
New Holland Publishers, Sydney, Australia, 1999

Book Review by R. Michad Perry

Thebook isasequel totheauthor’ s1997 futuristic study, The
Spike. Itsopening premiseisthat we, our children, or someother
group now living may bethelast generationtodie, inview of the
ongoing advancesin the understanding and treatment of now-
fatal ailments, not excepting aging itself. The possibility isalso
raisedthat theseadvancesmay befaster than expected, soinstead
we could find ourselvesthefirstinmortal generation, aprospect
that ought to be appreciated by readers. We advocates of
cryopreservation have an obviousrejoinder to this, whichisto
please consider signing up for low-temperature preservation at
legal death. That way you haveafighting chance, wethink, tojoin
theranksof theimmortal swhen aging and other lethal disorders
are conquered, whenever that turns out to be. (By then there
should also bewaysto repair and reanimate you, or, if not, they
shouldn’t be long in coming.) The book is written for a main-
stream-enough audiencethatitdoesn’tgovery farinadvocating
thepreservationoption, thoughit doesaddressit, and otherwise
offerssomeexciting thoughtsabout afuturethat seemstantaliz-
ingly near.

Thefirst two chapters address the nuts-and-boltsissues of
overcoming death scientifically. The rest of the book is more
far-ranging and covers such topics asthe mind, consciousness,
cosmology, and parallel universes. Theauthor, then, istryingto
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come to grips with what lifeis really about as much as how we
might get more of it. The book has been criticized for this rea-
son, though herel’ minclined to belenient. Thelater chaptersdo
drift from the beginning topics, but asimmortalistswe are aware
of how many and varied are the subjects that legitimately bear
on the long future we hope lies ahead, so it’s appropriate to
consider alarger picture. (Indeed, the failure to take this larger
picture seriously, and thus be motivated toward the benefits of
life extension, may be a greater obstacle to ending mortality
than any technological barriers.)

Unfortunately, thefutureishardto second-guessinany way
that would accurately reflect the peace, joy, and liberation many
of usimmortalists like to think is coming. One can imagine, by
comparison, the difficultiesthat would be faced by someone of
1,000 or even 200 years ago trying to anticipate the good side of
the world of today. However, if really accurate anticipation is
impossible, one can still depict an interesting future that would
hold many attractions. Robert Ettinger did this in Man into
Superman, a1972 volumethat still has much to offer, despiteall
that hashappenedinthetimesincethat couldinformother, newer
effortsof thissort.

The work before us is not so daring. It explores many
interesting topics but does not make a strong case for greatly
extended life being a must for you, the individual. As its title
suggests, itisinsomedegreeresignedtoaviewpoint appropriate
to the many who still will perish, and the sense of wonder is
correspondingly muted. The book isalso lessfocused thanThe
Spike, withitssightsset firmly onthewaveof current progressand
itsanticipated crestingafew decadeshence. It slipsoccasionally.
Broderick gives too much credibility, in my view, to studies
suggestingthereality of certain paranormal experiencesandalso
somewhat misunderstandstheimplications of the many-worlds
viewpoint in physics. (The latter doesnot give equal weight to
goodand bad versionsof possiblehistories!) Butitsstrong points
arecompelling. Read it for asummary of work onagingthat could
|leadtoimmortalizationandasurvey of current thinkingabout our
placeinthe universe at large. The prose has the author’ susual,
bright sparkle, and the overall tone is hopeful but sober.
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Nanotechnology Playhouse
By Christopher Lampton
Waite Group Press, 1993

Book Review by Jennifer Chapman

| NAMOTECEROLOGY

To appreciate the feasibility of cryonic suspension it is
necessary to appreciatethe potential capabilitiesof futuretech-
nology. Unfortunately, it is probable that most humans do not
adequately understand the majority of technology currently in
use today, which hinders the likelihood that theories of future
advances will be adequately understood. However,
Nanotechnol ogy Playhouse takes the reader through an enter-
taining exploration of our future technology without requiring
excessivetimeor concentration. Itissmall doseof knowledgethat
makesalargecontributiontowardsimmunizing thereader agai nst
the fear and intimidation imposed by the overall concept of
immortality.

Anentirebook could bewritten based upononekey concept
mentioned inthefirst chapter of thispublication, asthe presen-
tation of thisidea has the potential to significantly impact how
receptive the reader will be to the remaining information. Itisin
these initial pages that Christopher Lampton encourages his
readersto start “ thinking small” in order to begin understanding
current andfuturetechnol ogy. Theauthor further emphasi zesthat
the scale upon whichweview lifelargely determines our under-
standing of it and only by adjusting that scal e can weal so adjust
our understanding.

For example, ahouseis small compared to amountain, but
ahouseisbigcomparedtoasinglebrick. Thisseemslikeasimple
concept, but understanding the implications can be more diffi-
cult. Onceitisunderstoodthat any given object can bedescribed
as“big” or“small” depending uponthescaletheviewerisusing,
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itbecomesmucheasier to start thinkingabout lifeonascalemuch
smaller than our macroscopic senses are capable of detecting.
Although our eyescannot distinguish betweenindividual atoms,
we can understand that activities are taking place on the atomic
scale. Withthisknowledge, thereader gainsanew perspectiveof
the atoms and molecules that constitute our world. Indeed, the
reader can now begintounderstandthat avast worldexistswithin
theworld we know, and nanotechnol ogy isour means of explor-
ing it.

L ampton presentsvariousi ssuesrel evant to nanotechnol ogy
insimpleterms. Thereader isintroducedto avariety of concepts
regardingimplementation of thistechnol ogy, aswell asthemany
associated difficulties. It is not the author’s intent to provide
extensive explanations or details, making thisan ideal source of
introductory literature. Without knowing everything about all
aspectsof nanotechnology, thereader will know that themanipu-
lation of individual atoms will someday be possible with
nanotechnol ogy.

Several chaptersaredevotedtobriefly presentingtheimpact
this technology will have upon the existence of humans. Al-
though some imagination may be necessary to visualize the
advancements we will experience in the capabilities of comput-
ers, manufacturing, and spacetravel, theauthor hasmadethiseasy
by inserting short, fictional narratives within each chapter. Per-
haps unknowingly, the author reveals within these chapters
another scal ethat benefitsthe perspectiveof hisreaders. Just as
varying themeans of comparisonwill broaden the description of
an object, understanding therealities of our futurewill enhance
our understanding of our current world.

Membersof thelifeextensioncommunity oftenwonder why
more people do not recognize the feasibility of our pursuit. As
observed by Lampton, technol ogy thatisdifficult tounderstand
can seem like magic—and that can be frightening. Still, an adult
audiencetendstorecognizethat thereisalogical explanationfor
thetal entsof amagician. Perhapsabit more courageisneededto
explore the “magic” that our lives depend upon.
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Level 7
By M or decai Roshwald
M cGraw-Hill, 1959

Book Review by Jessica Lemler

Written in 1959, Mordecai Roshwald's Level 7 is the fic-
tional story of asoldier’ slifeinanunderground bunker during a
nuclear war. The protagonist soldier, X-127, has renounced his
lifeonthesurfacetoclaimhisnew identity undergroundon L evel
7,which, at 4,000feet below thesurfaceof theEarth, isthedeepest
and most secure of thegovernment-operated undergroundfacili-
ties.

Thestory, whichispresentedintheformof adiary, openswith
an introduction, in which X-127 relays the events of the day he
came to reside on Level 7. He describes his own fears and
reservations, aswell asthoseof hiscomrades, several of whomhad
tobe” carried off.” Over thecourseof thenextfew days, using X -
127's diary, Roshwald is able to portray for the reader the
complexity of theunderground worldinwhichthesesoldiersare
living—"Thisisavery small world, but it seemsto be quite self-
sufficient. Although it lies so deep underground it hasits own
supply of energy, food and all the other essential commodities
needed by itscrew. Wemight beonaship, equippedfor anendless
voyage” (p. 27). Awholenew artificially created environment has
beenintroducedonLevel 7, andfor awhileX-127 appearscontent
in exploring the workings of this world.

X-127's official title on Level 7 is*“Push-Button Operator,”
which means that when instructed, it is his duty to push the
buttonsthat set off nuclear bombs on the Earth’ ssurface. Heis
regardedasaheroonLevel 7, perhapsbecausenooneel sewould
be willing to shoulder the responsibility of having personally
triggered such nuclear holocaust. At times, X-127 appears to

comprehend the impact the performance of his dutieswill have
ontheworld, but he seemsto be so pre-programmed theremorse
quickly fades. Itisnot until well after he hascompleted histasks
herealizeswhat he hasdone, saying, “ Thereisastrangefeeling
in the air—other people besides myself have noticed it, and
perhapsitisnotrestrictedto L evel 7—afeelingthat weareliving
inanew world. Theoldworld, onthesurface of theglobeand on
the underground levels connected with or dependent on the
surface—that world is dead” (p. 114). Later, he contemplates,
“Why isitsodifficulttopushthat buttonof humanity, and soeasy
to push the ones which launch deadly rockets? And why did
nobody discover my good button earlier, before it was all too
late?” (p.123)

Beyond the questions of what would transpire during a
nuclear war, Roshwald’s novel poses questions and thoughts
about a utopian society, and what can happen when a person
entersintoasociety that issupposedly “ fool-proof.” Part science
fiction, part existential philosophy, Level 7 addressessomeof the
very questionswe cryonicists face—what will the future hold?
How will weadapt to asoci ety and cultureso muchdifferentfrom
the onethat we are accustomed to today? Do we have aright to
survive while everyone else around usis dying?

Thenovel isshort—it isonly 143 pages and isavery easy
read. | amnot adevoteeof thesciencefictiongenre, but | didenjoy
this book, most likely because it provoked such philosophical
debate within my own mind. I

Reading a book you' re surewill interest other Alcor members?
Would you liketowriteareview for Alcor magazine but aren’t sureif one hasbeen published already?
Contact Lisa Lock, Editor, to discussthe possibilities:

[lock@winterthur.org
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B | <iters to the Editor I

L etters to the editors are most welcome on all topics, including counterpoint on previously published materials and
suggestions asto future content. We especially invite questions about cryotransport (cryonics) that are original and far-
reaching. If you are seeking information about Alcor, please consult our web site, at www.alcor.org. If you have questions
about devel opmental programs within Alcor, you may stir usinto talking about them even sooner than we might have other-
wise. If your letter islengthy and involved, we may useit as a separate article and may ask you to expand it. We need your
ideas, your personal visions. Thisisthe placeto start.

Please send letters and/or articlesto: llock@winterthur.org.
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Do You Have Your Copy of The First Immortal Yet?

Alcor is selling a limited quantity of copies signed by the author, James Halperin.

Don't miss out—order yours today! Signed Hardback: $34.95
Unsigned Hardback: $24.95  Paperback (unsigned): $6.99

Send check or money order to the Alcor Foundation, 7895 E. Acoma Dr ., Suite 110,
Scottsdale, AZ 85260. With Visaor Mastercard, call 1-480-905-1906.

Alcor Cryotransport Team

|'s seeking emergency medical community professionals (EMTs, Paramedics, ER Techni-
cians, Nurses, and Physicians) for on-call contract response, to deliver cryotransport
rescue services to member organizations and to the general public. For application forms
and other information, contact Jerry Lemler, M.D., at 480-905-1906 ext. 102, or e-mail to
Jlemler @al cor.org

A d t' t Alcor: Reaching for Tomorrow reserves the right to accept or reject ads at our own discretion and
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