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. The universe is vast..... |
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~ There are 1022 stars visible to our telescopesw
' : .
¢

And.that'\miaht be oRly a tiny fraction ...
L o . !




Is intelligence likely?

Possible mechanisms:

e Predatory-prey and social behavior can
ratchet up intelligence

e Evidence for increased encephalization in
primates, cetaceans,...

e “Signal for fitness” may encourage IQ




Lori Marino
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. Look for artifacts
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G-type star: 4 102 watts

= 10% photons/sec

At 100 light-years, that’s
108 photons/sec in a 1
m2 mirror

In a nanosecond, that’ s
0.1 photons

A laser could pump in
100 — 1000 photons in
that same nanosecond!
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Philip Morrison Giuseppe Cocconi
Nature article, 1959




Half a c'ehtu;y.ago"..L'.-'Gre'eh' Bank, West Virginia

| j‘F'r';gmk' Drake







Project Phoenix

Targeted Search
1 —3 GHz
1. Hz channels

Parkes, Green Bank:140-t;
Arecibo

1695:=2000

’ \\! / \\
/%i S

5'»‘ v,




frame = 178

RF Freq = 1709 965599.6 Hz
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So when do we find ghe‘m?




Allen Te.le';S:'COpe'.’AFraY e

.20 M dihes & vl
- » Frequency range 0.5- 10 5 GHz
« Observe 3 star systems at a time -







Speed of SETI Technology
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Figure 3. Distance Within Which All Suitable Targets Observe
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How we picture ET matters !

e Carbon-based
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e Carbon-based

« Homochiral
* On a planet with plate }f:tonics, a big

moon, and a largé nearby world to
chase away asteroids

* Bigger than a rat, smaller'than ten
elephants

» Appendages to wield aksoldering iron

» Stereo vision




ears old"

on

a bill

K

o
O
<
a
(%))
O
=
e
©
9
S

S at least

s




~ AssL ""ti IS that they’ re like us
" - l A 5
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* dntelligence!
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Time Scale Argument

1945: Computer

2050? Strong Al
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It’ s not going to be these guys!




Machines Design the Next Generation

The last invention we need to make ...
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Not a species with a finite lifetime

Bottom Line:
Al dominates intelligence in the cosmos







Forget these
guys ...




What can we say about cosmic AI?

. Our species has been engineered “bottom up”
. Al will be engineered “top down” — highly
functional
Nonetheless, one predictable property is LONG-

TERM SURVIVAL (otherwise, they’ re not around)
(Only alternative to #3 would be if they grossly
altered the universe)




Two Strategies for Long-Term Survival

1. Finite lifetime, but lots of offspring and adaptation
2. Indefinite lifetime with self-repair




Cosmic Al might choose for indefinite
lifetime and self-repair, to better preserve
knowledge and capability

e o
JINT) !
< =

1. Swarms of nanobots érable ==

2. Centralized IQ




Where Should We Look?

Need (1) Energy and (2) Matter

Spect Type Luminosity Main Sequence Total Emitted
Lifetime Energy

(solar units) (years) (joules)
106 510° 6.0 10%
103 510/ 6.0 10
20 110° 2.4 104
7/ 2 10° 1.7 10%
1 1 1010 1.2 10%
0.3 2 1010 7.3 10%

6 101! 2.2 104
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Another possibility: Bok globules with embedded,
hot stars ...

e=1-Tg,/T

source

Typically 10 times cooler than ISM (~10K)




Why Would AI Communicate, and How?

(1) Sending a backup data stream to a distant storage
unit (or another Al) as a hedge against catastrophe

(2) Data transmitted to maintain social systems (“clubs™)
of Al s

(3) Data to/from satellite observers — probes of other
parts of the galaxy




But all of the these could best be accomplished
with point-to-point (laser) links ... and therefore
would be undetectable via SETI.

A fourth possibility:

Locating new intelligence
(competition, new info, etc.)




That type of signal would be a marker — not an
information-rich signal !

Why? Because given the Iong time scales of the universe,
and the rapld evqutlon of Al capablllty, any message
would |neV|tany be: at the wrong IeveI for the reC|p|ent '

.~ B




A response would indicate the correct level !

And they can afford to wait.




Types of Markers:

(1) Blatantly non-natural signal characteristic (e.g., as for
traditional SETI, either narrow-band (<1 Hz) radio
emission or short (<102 sec) optical flashes)

(2) Signals of high intensity or in an uncrowded field, e.q.
anomalous emission in deep, natural stellar absorption
lines. Another approach: look for second-order
correlations in light sources, a scheme used by
Hanbury Brown and Twiss to measure stellar diameters




Conclusion:

Although most targeted SETI searches will continue to
examine habitable worlds, we should expend at least some

effort in searching for intelligence that is not simply a
mirror of ourselves.




