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on December 3, 1973, and then will be accelerated

by Jupiter's gravity to become the first man made

object to leave the solar system. Its exit velocity

is about seven miles per second.

Pioneer 10 is the speediest object launched

to date by mankind. But space is very empty and

the distances between the stars are vast. In the

next 10 billion years, Pioneer 10 will not enter the

planetary system of any other star, even assuming

that all the stars in the galaxy have such plane-

tary systems. The spacecraft will take about 80,000

years merely to travel the distance to the nearest

star, about 4.3 light-years away.

But Pioneer 10 is not directed to the vicinity

of the nearest star. Instead, it will be travelling

toward a point in the celestial sphere near the

boundary of the constellations Taurus and Orion,

where there are no nearby objects.

It is conceivable that the spacecraft will be

encountered by an extraterrestrial civilization

only if such a civilization has an extensive capa-

bility for interstellar spaceflight and is able to

intercept and recover such silent space derelicts.

There may, for all we know, be civilizations immen-

sely more advanced than our own, which have

such capabilities.

Placing a message aboard Pioneer 10 is very

much like a shipwrecked sailor casting a bottled

message into the ocean - but the ocean of space

is much vaster than any ocean on Earth.

When I had my attention drawn to this

possibility of placing a message in a space age

bottle, I contacted the Pioneer 10 project office

and the National Aeronautics and Space Admini-

stration headquarters to see if there was any

likelihood of implementing this suggestion. To

my surprise and delight the idea met with approval

at all steps of the NASA hierarchy, despite the

fact that it was - by ordinary standards - very

late to make even tiny changes in the spacecraft.

During a meeting of the American Astronomical

Society in San Juan, Puerto Rico in December

1971, I discussed privately various possible mes-

sages with my colleague Prof. Frank Drake, also

of Cornell University. In a few hours we decided

tentatively on the contents of the message. The

human figures were added by my artist wife,

Linda Salzman Sagan. We do not think it is the

optimum conceivable message for such a purpose:

there were a total of only three weeks for the pre-

sentation of the idea, the design of the message,

its approval by NASA, and the engraving of the

final plague. An identical plague is also on the

Pioneer 11 spacecraft, launched earlier this year

on a similar mission.

The message, shown on page 15 is etched on

a6x9 inch gold anodized aluminum plate, attach-

ed to the antenna support struts of Pioneer 10.

The expected erosion rate in interstellar space is

sufficiently small that this message should remain

intact for hundreds of millions of years, and prob-

ably for much longer periods of time. It is, thus,

the artifact of mankind with the longest expected

lifetime.

The message itself intends to communicate

the locale, epoch and something of the nature of

the builders of the spacecraft. It is written in

the only language we share with the recipients -

science. At top left is a schematic representa-

tion of the hyperfine transition between parallel

and anti-parallel proton and electron spins of the

neutral hydrogen atom. Beneath this representa-

tion is the binary number 1. Such transitions of

1

1

--

1
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The trajectory of Pioneer 10 carried it through the asteroid PIONEER ESCAPE
zone, between Mars and Jupiter, during its two year trek to TRAJECTORY 1

S
the giant planet. The asteroid region proved to be less
hazardous than previously believed. Navigational accuracy
required on the Pioneer 10 mission was achieved by acti-
vating small gas jets that maneuvered the craft to a precise
path 90,000 miles from the clouds of Jupiter.



Since Pioneer 10 will be ejected from the solar system,
there is a remote but fascinating possibility it will be dis-
covered by other intelligent beings. This is the message

hydrogen are accompanied by the emission of a

radio-frequency photon of wavelength about 21

centimeters and frequency of about 1420 Mega-

hertz. Thus, there is a characteristic distance and

a characteristic time associated with the transi-

tion. Since hydrogen is the most abundant atom

in the galaxy, and physics is the same through-

out the galaxy, we think there will be no diffi-

culty for an advanced civilization to understand

this part of the message. But as a check, on the

right margin is the binary number 8 ( 1---) between

two tote marks, indicating the height of the Pio-

ner 10 spacecraft, schematically represented be-

hind the man and the woman. A civilization that

acquires the plague will, of course, also acquire

the spacecraft, and will be able to determine that

the distance indicated is indeed close to 8 x 21

centimeters, thus confirming that the symbol at

top left represents the hydrogen hyperfine transi-

tion.

NASA Artwork

that Pioneer 10 carries. It contains sufficient information
for the aliens to determine what Pioneer was, who sent it,
and when and where it was launched.

radial pattern comprising the ,main part of the

diagram at left center. These numbers, if written

in decimal notation, would be 10 digits long.

They must represent either distances or. times.

If distances, they are on the order of several

times 1011 centimeters, or a few dozen times

the distance between Earth and the moon. It is

highly unlikely that we would consider them use-

ful to communicate. Because of the motion of

objects within the solar system, such distances

vary in continuous and complex ways.

However, the corresponding times are on

the order of 1/10 to 1 second. These are the char-

acteristic periods of the pulsars, natural and

regular sources of cosmic radio emission; pulsars

are rapidly rotating neutron stars produced in

catastrophic stellar explosions ( see "Life on a

Neutron Star" page 4 ). We believe that a scien-

tifically sophisticated civilization will have no

difficulty understanding the radial burst pattern

e as the positions and periods of 14 pulsars with
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The four large moons of Jupiter present fascinating targets
for future robot space vehicles. Two of these mini-worlds
are about the size of our moon and two are even larger -

respect to the solar system of launch.

But pulsars are cosmic clocks which are run-

ning down at largely known rates. The recipients

of the message must ask themselves not only

where it was ever possible to see 14 pulsars arrayed

in such a relative position, but also when it was

possible to see them. The answers are: only from

a very small volume of the Milky Way galaxy

and in a single year in the history of the galaxy.

Within that small volume there are perhaps a

thousand stars; only one is anticipated to have

the array of planets with relative distances as

indicated at the bottom of the diagram. The rough

sizes of the planets and the rings of Saturn are

also schematically shown. A schematic repre-

sentation of the initial trajectory of the space-

craft launched from Earth and passing by Jupiter

is also displayed. Thus, the message specifies

NASA Artwork

similar in dimensions to Mercury, the smallest planet. Re-
cent studies have indicated that at least two of them are
substantially covered with frost or snow.

one star in about 250 billion and one year (1970)

in about 10 billion.

The content of the .message: to this point

should be clear to an advanced extraterrestrial

civilization which will, of course, have the entire

Pioneer 10 spacecraft to examine as well. The

message is probably less clear to the man on the

street, if the street is on the planet Earth. ( How-

ever, scientific communities on Earth have had

little difficulty decoding the message ). The oppo-

site is the case with the representations of human

beings to the right. Extraterrestrial beings, which

are the product of 4.5 billion years or more of inde-

pendent biological evolution, may not at all re-

semble humans, nor may the perspective and line-

drawing conventions be the same there as here.

The human beings are the most mysterious part

of the message. di
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