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Life

il

- " D3y evact
Scientific study is biology and ©lologlsvus find exact

SH
!

definition of life troublesome but cen offer the following:
If matter exists within a boundary such that it is capable of
i i . . o o . 5
jaintaining, enlarging and reproducing its struc gu:e LEOJ W7LﬂlELtﬂe

boanaaz ~iven only a more generalised supply ol energ

7y and mnavter
v 2 . ~ . - oo .-
from outside, then the stuff in the boundary is alive,

Bssence of life is ability to preserve, enlarge and reproduce its own
struectural order.

Order itself does not guarantee life, Simple (relatively) structure
like virus particle is alive but newly dead whale is not. Ability to
maintain order is vital.?m@zﬂﬁ.

This is remarkable because it means 1life must continuously opprose the
general tendency of matter to disorder., 014 buildings may coll lapse
into heaps of rubble, but heapd of rubble never svontaﬂoously assemble

into structured buildings. Second Law of Thermod .yﬂarlcsﬁvﬁ&ﬂm3wio&wumﬂm8.
Ovdex a\sa\:puva M ey Shewaness Marlaal brewernes. i .
Tife achieves its preservation of order by

ooz:oulng Hol L—ordered enersy from sources in environment (ﬁm&)
manipulating borrowed energy to perform structural taSkS\MKMAHU_L*L
returning disordered enersy to environment (‘wasfes'.

Total system of sources, life and waste increases its disorder. The
orderWielife is preserved at expense of disordering environment. (At
the root of one of our fundamental human 3”0b1n202>

CitS oF
Proliferation OIAJurth life does not correspond to proliferation of
different mechanisms for ihlS.@ﬂQPﬂmﬁ&n€

A1l Barth life uses same chemical machinery (o sentielly), based on
ability of tertravalent carbon to form backbone of long chain or ring
molecules on which complex chemical pWOCC“QOS can occuri lio organism

on Darth is not based on carbon chemistry - hence name organic chemistry.

Basics: Carbohydrates - energy source
Fags - energy s%wvage
P, ATP, - energy ]

Proteing - define s B reactions
Hucleic acids DHA, ?JA ewmg fo* nrotein svnthesis

Plus: WATER - universal solvent V\udm&.demﬁcql%@okﬁu
ionising solvent, facilitates reactions
n?drOLGﬂ Dondln. loosely holds biomolecules while reacting
hiﬁh trnermal capaciuy, regulates organism comuerutvr@fﬂuu&we
Other bvases imaginable - gjlicon chains (gilicones)

abew( Lie search

liguid ammonia at low T

But to be specificqwill stick to LAWKI (no statistics possible). Point
ic 1hat even search for LAULI has hish prob of success.soned o mdulee in
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of sisgnal

Our own main 'signal'

Best way to deioct our civilisation from liars, Juﬁlter, ario

Pioneer 10 8=watt trasmitter detected from Juplter by
Goldstone 210-foot. We could detect Kingston taxicab
in Syrtis Major !

TV is major contributor - but cable TV coming in in Awmericas
o

Signal character: Hig alv MONOoC hf01 tic components

-.w- N ——————
—— w

Strong 24-hour Lycle

Sinusoidal freguency modulation daily/yearly
r 20 kW .

“1ﬂted to about 6° elevations)

y rotation, could be studied for about

Typical TV {transmit
About 13 dB gain (r
At 15° per hour Earth
20 min at a time,

.J_

Optimum band about 1 IHz around signal freguency

HrAC

Assume our best receivers, i.e. about 20 K noise

about 1000-ft dish (Arecibo)
Could detect TV at 150 L.Y.
Probably a bit further if detected several at once.

Actually can't put best roceivers at Arecibo, lose a factor
of ten in sensitivity that way, so lose about 3 in distance.

Why ?

To facilitate acquisition phase for other =maces

To transmit cultural history of dead civiliss Uvor° (plenty
of time for thig as first Jooulation I stars at least 9
billion years old). iflote this might contain cosmological
information.

Directive would mean they would have to choose recipients.
or a given range this becomes ineffective becausem need
large number of beacon beans to reach 21l stars. Directive
beacons likely to be short-range, from similar stars.

Omnidirectional beacons make sense for long-range acguisition.
If distant race wants to facilitate long-range acouisition
then thev would use omnidirectional beacons at 'uncryptic!
frequencies. )

Actual communication (2-way) misht then be with directive
systems after accuisition.

Uncryptic properties of beacons

COwtlﬁvou“ transmission

.C .»,”‘-?(Ee o~

”ooula ed - FI would not JGQUafdluO uebC(thﬂ.

Biggest power eag iest to zandle at low frequencies because
he

waveg.:ides etc. largest there, but this is technology-dept.



3 K isotropic background, residual radiation from Big Bang

Tow radio frequencies, synchrotron radiation from Lilky Way, weakest
at poles but still stronger than residual radiation below about
600 1Hz.
Atmesphere. Weter vapour peaks at 22 GHz
Oxygen at 60 GHz
Bus these would not be important for advanced communications above
planetary atmospheres. Do not impose technology-independent limits

like the bheckground radiatcions.

More important is quantum noise, must have many photons to transmit
sigmal, In temperature terms, this becomes appreciable above 100 GHz.

=)

Minimum noise background between 1 and 30 GHz.

Also corresponds loosely to window of maximum interstellar transparency.
optical dus m
radio plasma-lim
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