Karachanskaya E. V. (Khabarovsk, Russia) On the content of a random signal

The problem of Search for Extraterrestrial Intelligence (SETI) or Search for Alien Civilizationsjjjj
is one of the most interesting problems. Most often the signals received by radio telescopes are
tried to be decoded. We propose and justify another approach, different from the traditionally
used [1]|, which is the detection of a set of some invariants, constants {C;}, j > 2, the
presence of which can mean that these signals are messages from an Alien Civilization (AC)
[2]. It is reasonable to associate constants with universal concepts, for example, such as time
and quantity. Since the Earthlings and the AC have different number systems and units of
measurement, the constants should be dimensionless quantities, for example, ratios.

Let the radio telescope fixes during some period of observations signals of different
durations. Statistical processing of the received signals will reveal that the signals with
durations clustered near some values t; and t,, with the highest frequencies of occurrence
n1 and ns, have been received. If the signals arriving in the next observation interval have
characteristics ¢] and t5, with the highest frequencies of occurrence nj and n3, respectively,
then if the equations ¢y : to = t] : t5 and n; : no = nj : n} (generally approximate), we can
claim that a message from an Alien Civilization has been received. The constants {Cy, Cs}
are defined, for example, by the relations C'; = t; : to and Cy = nq : no. If we consider these
signal sequences over the entire observed time interval as Poisson flows whose parameters
A1 and Ay can be statistically determined, then, for example, the relation C's = A1 : As.

To obtain a statistical estimate of the ratio C's = A1 : Ay we use an algorithm similar to
[3].

Let T be the total observation time, T = Zle A, consisting of non-overlapping time
intervals, n;(A;) = n;(l) be the number of random signals (events) belonging to the group
with mean duration ¢; received in the time interval A;, and x;(I) be independent for any j,
random variables characterising the absorption capacity of the random medium: P(x;(l) =
1) =P(l), P(kj(1) =0) =q(l) =1—-P(1l), j > 1, ko(l) =0, and (P(1),P(2),...,P(k)) be
the sequence of signal absorption/distortion probabilities.

Theorem. Let \; and Ay be the parameters of two independent Poisson flows of random
events, and let n(T') = ZQZ(IT()TJ)rlv where Z;(T) = Zle z;“:(ll) kj(l), i = 1,2, be a random
function. Then, for any realisations of the sequence of signal absorption/distortion probabilitiesjjjj
(P(1), P(2),...,P(k)) it holds:

: A1
T =5
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