tife in the Universe

ned for the 1990s which will use a 100-foot antenna to
.t the entire sky at a number of wavelengths and to study
individual sun-like stars,

what Do You Say to an
Extraterrestrial?

During the last century people had no doubt that other
celestial bodies were inhabited, that the Moon and Mars
were populated by intelligent beings. Radio was unknown
as a means of communications, but several scholars pro-
posed other means of letting the extraterrestrials know we
are here. Once suggested planting a forest of pine trees in
Siberia in the shape of a right triangle large enough to be
visible from‘ths Moon. Another suggested draping a black
cloth over a large white surface of Earth and moving it back
and forth. From Mars it would seem to blink. Yet another
said to dig a 20 mile wide trench in some geometric shape
across a desert, fill it with kerosene, and ignite it.

Now radio is the obvious means of communication, But,
what should we say? They would not understand any Earth
language, may not have ten fingers on which to base a
decimal counting system, and probably have a completely
different biology. But, an advanced civilization would have
one language in' common with us. Mathematics and the

ces of chemistry, physics, and astronomy are univer-

San.

A message intended to initiate communications with
another world would be designed specifically so it could be
easily decoded. A simple message might consist of the first
ten prime numbers, 1, 2, 3, 5, 7,11, 13, 17, 19, 23,
transmitted in seqitence using on-off pulses: one pulse,
pause, two puises, pause, three pulses, pause, efc. , to' the
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QRRCA0111111000021 10V00RD11 11 102D2QQGQDR1 100
b IrJrbvdulede b dr b Rrlvdrldaled bl Qe bl ol Bl iR Rl I D R
2000021 000000Q1 100001 1002001 QAVRIARI2A 1 12
Q120001 | 00QAGADQERAAVV2] 1001 1 22CQOIDRRQBRA1 Y
200100001 10200002001 1000Q1 10Q2QQA 1 QAVRBOA LB
QRQD1QO0CRRRR1 20100000001 1 2O0RADR1BQQL A
RGP0 19002000¢1 0001 0ERAAARRD 102020 1 @20
120Q2020 00R0Q2 1 RAADBR0 1 CVARAIOOAADRT | QR0
Q2201 1AQ0ADADR L 1 20RO AVIPVRI 110101 10RO
Q200120200001 2002000002000012000R1 11 11204000
Q0200100001011 10100101101 10000221001110Q1QQ
1111111901110000111000021101 110062020000101020
Q0111011001 200GQ1Qi200QQ111111Q010000021QA10
PG 120002010200001 101 1 0QAGAAARQDOOV2DOROBH
RA0EVABR00AAVL 1 1000001 00Q0ONPVIARRVABL11R1AL
Qo21i01010101010011 (| Q2P0QACAVIDI21A1QCOOQQOQA
POGE020 101 V000D RBURAARALL 1 11 000R202RRAVARR
21111111110000002000001 1100000001 { 12002CRQ0Q
11200000Q00001 120000221 121 200QRARDO101 12000
1100110000001 1001 100301000101 0000Q121000100
20000100 1000100100010200000010R2102100010000
20002QRR 10000100001 22000202031 2QA0RAAPQGIQD
QPPYQAROReV 1001010000200 111IRR111 iR
1111000

Figure 13,7 The Arecibo message.
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Figure 13.8 The Arecibo message incorreélly'decoded.
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end, long pause, begin again. Such a sequence would not PR 1
occur randomly in a natural radio noise source, and would * * ¥ * 2
be immediately recognized b traterrestrial math e e xs
¢ immediately recognized by an extraterrestrial mathema- 5 OF KR K KKK K4 :
tician. It could serve as a beacon, in effect saying ‘*We are 5
here.”’ : *M g;
.  nx 8
A much more complex message was transmitied from * % % 3
the radio telescope antenna at Arecibo, Puerto Rico, in S 1¢ 3
November 1974. The antenna is hung over a bowl-shaped . o~ . ii ;
. . B = H
valley in the hill country, far from man-made noise % wx * I3
sources. Shown in Figure 12.6, it has an area of 20 acres, *onx RO &R x ke L4
. HEXEE KAR ¥ 5 !
more than all other radio telescopes put together. The MEORENER Xwkex :g :
message consisted of a series of on-off pulses, 1,679 of * * 17
them, displayed in Figure 13.7, which, when arranged in . . :g ;
the proper pattern, produces a picture. A smart extraterres- N cENER 20
trial would know how to arrange them by noticing that z1
. . . LT3 333 *x ke 22
1.679 is the product of two prime numbers, 23 times 73. If . . . 23
they are arranged in 23 rows of 73 pulses each, they do not I LT T X % 24
produce anything of obvious intelligence (Figure 13.8), but FEEEE RARRE REXNE RxEEE OF
ordering them into 73 rows of 23 pulses each creates the . *x * E? :
pictogram as shown in Figure 13.9. (We have used the *w za ;
" * * * 29 :
symbol * for ones and a blfmk for zeros so the pat!ern N ” ek 30 _
shows up more clearly.) Notice the human figure at lines - 31 :
46 to 55. The top of the pictogram, lines I to 4 reading * * * 32
from right to left, starts with the binary numbers from one * . o "* gi :
to ten, followed by the atomic numbers fi elements of " x %k 35
life and formulas for the organic molecules of life, all using ““ :* 36 ;
binary numbers. At the bottom is the shape and size of the * w . g; ;
Arecibo radio telescope. In between is a diagram of the * * * 39
Solar System and the shape of a DNA helix. * *x * 40
it Ak i fativei sl * *® 4] :
. . * ® * 4z B
This message was transmilted toward MI3, a great * % * 43 :
globular cluster of about half a million stars in the constel- Lid ® 44
tation Hercules some 24,000 light years away. If beings are e . . 22 5
intelligent enough to pick up the message, they may be * 47
intelligent encugh to decode it. If they send an answer back, T * 48
. . . N KK K K ANE K > 43
travel time will be another 24,000 years, to be received by REERE B KE % co
our descendents in the year 49,974! Who can tell where the EEs aw ¥ow % K%K ¥ 51
human species will be at that time. kX EEN * o> ge
&N K N% * * * 53
. L ** * * 4
The Arecibo transmission was not so much an attempt to % K% . S5
contact another civilization as it was an exploration of the 56
possibilitics in interstellar communication, getting scientists kK kK w e ;z
to think about what is involved and how to go about it. %o ox x4 59
® ® &9
Pioneer 10 and Pioneer 11, leaving the Solar System, rraxn gi
carry metal plates with an engraved message from Earth wnw *ax 63
(Figure 13.10). Each plate shows a human couple in front of :** " 64
. = . . * A
an outline of the spacecraft, a diagram locating the Sun with s xx *: *: . 2;
respect to 14 pulsars, and a sketch of the Solar System ¥ K% * % % 67
showing the path of Pioneer. ¥ % % % ®  x £8
LI I Tt &3
. . * * * 7o
The Voyager spacecraft carry recordings of pictures, » x 71
* ® * 72

voices, and a diagram message from Earth to any creature
intelligent enough to intercept it and transtate it. The
recording is something like a videedisc which plays music Figure 13.9 The Arccibo message correctly decoded.
(Bach, Beethoven, Chuck Berry, primitive drums}, sounds
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Figure 13.10  Plaque carried out of the Solar System on Pioneer
10 and 11 spacecraft. Short vertical lines and dashes are binary
numbers. An extraterrestrial smart enough to catch the spacecraft
should be smart enough to understand the numbers. Courtesy of
NASA.

Figure 13,11 Record attached to outside of Voyager spacecraft.
It is protected by a cover carrying instructions on how to play it
along with the pulsar map from Pioneer 10 and 11. In addition, a
small sample of pure uranium-238 is attached; an extraterrestrial
will be able to determine approximately when the spacecraft was
launched using radiometric dating techniques. Courtesy of NASA.
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