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Communication with

Harold Wooster, moderator

Paul L. Garvin

Lambros D. Callimahos

Harold Wooster

Air Force Office of Scientific Research

As originally set up, this session was planned as a
debate between those who say there is extraterrestrial
life and those who say there isn't. Tt struck me that it
might be much more interesting to set up the assumption
that there is extraterrestrial life, and then attempt to
answer the question, “How do we go about recognizing
it and, hopefully, communicating with it 7"

It seems evident that no single professional discipline
is able to answer this question by itself, and so I thought
that T would see what sorts of skills might be involved
and then ask people representing these skills o appear
on the panel.

In a discussion of this nature, we quite obviously need a
linguist— a very special kind of linguist who specializes in
monolingual field work (which will be explained subse-
quently). T believe that Paul 1.. Garvin fills the bill per-
fectly.

Qbviously, too, a cryptologist was nceded. 1 chose
Lambros D. Callimahos, a highly qualified expert from
the Department of Defense,
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using a nice sociological word

extraterrestrial intelligence

John C. Lilly
William O. Davis
Francis J. Hevden

Let us examine the word “extraterrestrial.” Terrestrial
means “earth or land™ and exira means “outside of.”
Anideal choice would be someone who has actually lived
with, worked with, and talked with an exiraterrestrial
species. Therefore we have with us Dr. John Lilly, who
works with dolphins.

William O. Davis is a physicist, a rather free-thinking
one, who was invited on the grounds that we should have
somebody on the panel whose comments are seldom
predictable.

“Extraterrestrial” has other connotations. Since there
is an astronomical aspect to this whole question, a learned
astronomer would be an excellent person to have on the
panel. And so we have Father Heyden.

Panel members will each have an opportunity to
state their positions, They will then be allowed to
interact,

Harold Wooster is director of the Information Sciences Direc-
torate of the Air Force Oflice of Scientific Research, which has
the responsibility of managing the principal Air Force basic
research program in the mformation sciences.  He received
the A.B. degree in chemistry from Syracuse University in 1939,
and the M.S. and Ph.D. degrees for rescarch in clinical en-
docrinology from the University of Wisconsin in 1941 and 1943
respectively. During World War I he worked for the National
Defense Rescarch Committee, OSRD, at the Toxicity Labora-
tory, University of Chicago, in classified rescarch on novel
chemical warfare agents, In 1946 he worked under an Office of
Naval Rescarch Contract at the University of Pennsylvania’s
Pepper Laboratory of Clinical Medicine. He joined the Mellon
Institute, Pittsburgh, in 1947 as Scnior Fellow on a Food
Varicties Fellowship, He combined laboratory research in
nutrition and food biochemistry with writing and cditing in
nutrition, In 1956 he joined the Air Force Ofice of Scientific
Rescarch where, in addition to fulfilling his basic dutics, he
has edited four books.

This articleis & condensation of Session -3 of the 1965 IEEE
Military Electronics Conference (MIUL-E-CON 9), Washington,
D.C., Sept. 2224 1965, T is derived from the actual transeript of
the session, except for Mr, Callimahos  statement, which is a formal
version of his presentation at the conference. Dyl Stantey Winkler,
Institnte for Defense Analyses, was the organizer of the sesston,



tor, not reliance on ingenuity of the recipient. The “in-
verse cryptographer”™ must make his meaning clear {o
the recipient, even if the latter does not possess i cosmic
equivalent of the Rosetta Stone.*

As an illustration of how much information could he
conveyed with a minimum of material, and as an example
of facile inverse cryptography. let us consider a message
T have devised to be typical of what we might expect of an
initial communication from outer space. In Fig. 3 is shown
a series of transmissions that could have come from
another inhabited planet, many light-years away. The 32
arbitrary symbols are representations of the 32 difTerent
signals  (combinations of beeps, or distinctive pulse
shapes) heard on a frequency of 1420.4 Mc/s. The punc-
tuation marks are not part of the message, but here repre-
sent different time lapses: adjacent symbols are sent with
a short pause (1 unit) between them: a space hetween
symbols means a longer pause (2 units); commas, semi-
colons, and periods indicate pauses of 4, ] and 16 units,
respectively. Between transmissions (numbered here for
reference purposes) there is a time lapse of 32 unifs.

The first transmission, (1), is obviously an cnumeration
of the 32 different symbols that will be used in the com-
munications; in transmission (2) is the clear implication
that A represents the integer 1, B the integer 2, ..., 1 the
integer 10. In the first 20 transmissions there are intro-
duced symbols for the introductory expository treatment
in teaching us their mathematics. Among the items
treated are: addition, subtraction, multiplication, and
division; decimal notation and the concept of zero: in-
equalities and approximation: powers and roots: and
definitions of 7 and e. Transmission (21) adds nothing
new to the 31 symbols recovered thus far, but it does
quote one of the most beautiful concepts in pure mathe-
matics: They are telling us that if they can teach us such a
complex notion at this early stage, we will be staggered by
what they will teach us by the 200th or the 2000th trans-
mission. Beginning with transmission (22), words and
word-cluster concepts are introduced, so that by the
time we come to fransmission (30), we now are under-
standing, in a manner ol speaking. pure Venerean.
We can now sce how we could recover the code they are
using on us, and which will obviously consist of thousands
of code groups with different meanings; this is casily
appreciated by anyone who takes the trouble (o Fithom
the meaning of all the 30 foregoing transmissions.
(The solution may be found in Fig. 4.)

Even right after this first message, if we are in direct
communication with that planct, we shall have questions
to put to “them™: the proof of Fermat's last theorem,
Goldbach’s conjecture,t and many other unsolved proh-
lems in mathematics and the natural sciences, 1t will not

*The Rosetta Stone is a picce of hasalt found in 1799 near the
Rosctta mouth of the Nile, bearing a bilingual inscription (in
Egyptian hicroglyphics, Egyptionn demotic, and Greek) with which
Jean Francois Champollion was able to solve the mysiery of the
Egyvptian hicroglyphs,

FWith what he has fearned from this example of space communi-
cation, let the reader formulate these two questions direetly for
transmission to “them,™ in a clear and compact form: the solutions
appear in Fig. 4. For the reader who is a little rusty on classic un-
solved problems in mathematics, Fermat's last theorem states that
no integral values of v, », and z can be found to satisly the equa-
tion x” - % =200 g is an integer greater than 2 Goldbach's
“notorious’ conjecture (“notorious’™ only because other mathe-
maticians failed (0 make the conjecture themselvesy states that every
even number greater than 2 can be expressed as the sum of two
primes.

Communication with extraterrestrial intelligence

be dithicult for “them™ to demonstrate their intetlectual
and technological superiority (first of all, don’t forget it
was thev who were able to call ws). 17 “they™ hut know the
seventh digit of the “fine structure constant.” they are
ages ahead of us (we know only the first five for sure.
suspect the sixth), This momber, 137.039 . is the ratio,
among ofhers, of the speed of Tight to the speed of the
hydrogen clectron: it may take a century to calculate this
constant to nine digits. And after we resolve our pressing
scientific questions, it might be appropriate to make dis-
creet inquiries as to how we could live in harmony and
peace with our fellow man  that is, if we aren’t caten or
otherwise ingested by the superior civilization that had
the good fortune to contact us. But as {ar as the cryp-
tologistisconcerned, he (and generations of his descendants
who might experience the theill of their Hves when we
hear from “them™) must keep a Jevel head and be pre-
pared to cope with problems such as he has never seen
problems that are out of this world, so to speak.

John C. Lilly
Communication Research Institure

The title that T might choose for my discussion is “The
Need for an Adequate Modcl of the Human End of the
Interspecies Communication Program.™ a plea for seff-
conscious, open-ended,  general-purpose,  nonspecies-
specific cognition research into models of theory for
communication with nonhuman minds. 1 believe that this
is the first time the word “mind™ has been mentioned in
this respect.,

John C. Lilly, M.D., is divector of the Communication Re-
search Institute, an independent organization with [aboratorics
in Morida and the Virgin Islands, which he founded in 1939 for
studics on methods of communication between man and other
species and on the structure and functions of the brain and
psychology of man and of animals of the sea. He reccived the
B.S. degree from the California Institute of Technology and
the M.D. degree from the University of Pennsylvania, e
was on the faculty of the 1. R, Johnson Foundation for
Medical Physics for 12 years and fater became chiel of the
Section on Cortical Integration, Taboratory of Neurophys-
tology of the National Institnte of Mental Health, Bethesda,
Md. e ds the author of Man and Dolphin and conuthor,
with Dr. Ashley Montaga, of 7he Dolphin in Hisrory. Tie has
also written some 90 published papers on his scientilic research,
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For approximately the last nine years, T have struggled
with the problem of devising working modecls of the inter-
species communication problem at a relatively highly
structured  cognitive Tevel. Despite  overglamorization
and excessive public exposure, the embryo has remained
viable and hard working.

The major portion of the total problem has been found
to be my own species rather than the delphinic ones.
There is apparently no currently available adequate
theory of the human portion of the communication net-
work. The lack of such a theory has made it difficult for
most scientists (o see the reality of the problems posed in
the interspecies program. As long as the conscious un-
conscious basic belief exists of the pre-eminence of the
human brain and mind over all other carthside brains
and minds, little credence can be obtained for the propo-
sition that a problem of interspecies communication
exists at all,

Despite arguments based on the complexity and size
of certain nonhuman brains, little if any belief in the
project has heen instilled in the scientific community at
large. Support has been obfained for further examination
and demonstration of the large-sized, detailed excellence
of structure and description of the large dolphin brain.
There is no Tack of interest in this arca. The falling out
comes in obtaining the operating interest of competent
working scientists in the evaluation of the performance of
these large brains. Interest and commitment of time and
self are needed for progress.

The basic assumptions on which we operate are as
follows. Each mammalian brain functions as a computer,
with properties, programs, and metaprograms partly to
be defined and partly to be determined by observation.
The human computer containg at least 13 billion active
elements and hence is functionally and structurally larger
than any artificially built computer of the present era.
This buman computer has the propertics of modern arti-
ficial computers of large size, plus additional ones not
yet achieved in the nonbiological machines. This human
computer has stored program properties, and stored
metaprogram propertics as well. Among other known
properties  are  self-programming and sell-metapro-
gramming. Programming and metaprogramming  lan-
guage is dilferent for each human, depending upon the
developmental, experiential, genetic, educational, acci-
dental, and self-chosen vaciables, clements, and valuces.
Basically, the verbal forms are those of the native lan-
guage of the individual, modulated by nonverbal language
elements acquired in the same epochs of his development,

Each such computer has scales of self-measuration
and self-evaluation. Constant and continuous computa-
tions are being done, giving aim and goal distance esti-
mates of external reality performances and internal re-
ality achievements.

Comparison scales are sct up between human com-
puters for performance measures of cach and of several
in concert. Each computer models other computers of
importance to itself, beginning immediately posr partum,
with greater or lesser degrees of error.

The phenomenon of computer interlock facilitates
model construction and operation. One computer inter-
locks with one or more other computers above and below
the level of awareness any time the communicational
distance is sufliciently small to bring the interlock func-
tions above threshold fevel.

tn the complete physical absence of other external
computers within the critical interfock distance, the self-
directed and  other-directed  programs can be clearly
detected, analyzed. recomputed, and reprogrammed, and
new metaprograms initiated by the solitudinous com-
puter itself. In this physical reality (which is an as com-
pletely attenuated as possible environment with solitude),
maximuny intensity, maximum complexity, and maximum
speed of reprogramming are achievable by the self.

In the field of scientific research, such a computer
can Tunction in many different ways-~from the pure,
austere thought processes of theory and mathematics to
the almost random data absorption of the naturalistic
approach with newly found systems, or to the coordinated
interlock with other human computers of an engineering
eflort.

At lenst two extreme major techniques of data-collec-
tion analysis exist for individual scientists: (1) artificially
created,  controlled-element,  invented, devised-system
methods: and (2) methods involving the participant-ob-
server, who interacts intimately and experientially with
naturally given elements, with nonhuman or human com-
puters as parts of the system.

The former is the current basis of individual physical -
chemical research; the latter is one basis for individual,
explorative, first-discovery research of organisms having
brains larger than those of humans.

Sets of human motivational procedural postulates for
the interlock research method on nonhuman beings,
with computers as large as and larger than the human
computers, are sought. Some of these methods involve
the establishment of long periods: - perhaps months or
years  of human to other organism computer interlock.
It is hoped that this interlock will be of a quality and
value sulliciently high to permit interspecies communica-
tion cfforts on both sides on an intense, highly structured
level.

In essence, then, this is the problem of communicating
with any nonhuman species or being or mind or computer.
We do not have, however, the full support in basic be-
liels in the scientific community for these postulates.
Obvionsly, we as a species do not believe, for example,
that a whale, with a brain six times the size of ours, has
a computer worth dealing with. Instead, we kill whales
and use them as fertilizer. We also eat them. To be fair to
the killer whale, T know of no instance in which a killer
whale has caten a human, but 1 know of many instances
in which humans have caten killer whales.

Theretore, on an historical basis, 1 do not feel that at
present there is much chance that any species of greater
attainments than ours will want to communicate with us.
The dolphins want to communicate only with those people
who are willing to live with them on the terms the dolphins
set up and that certain kinds of human beings set up.
Other types the dolphins drive away. Every year we lose
people from the dolphin research program. Usually it is
because of fear of the power of these animals and fear of
damage, even though in the history of the laboratory no
one has yet been injured by the doiphins, Sometimes we
think that these people who are lost are projecting their
own hostilities outward onto the animals in a very un-
realistic fashion. The people who survive either realize
that this mechanism is operating and conquer it, or
clse their nature is such that they do not have hostilities
to project,
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