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ABSTRACT

It has been repeatedly proposed to expand the scope for SETI, and one of the suggested alterna-
tives to radio is the biological media. Genomic DNA is already used on Earth to store non-
biological information. Though smaller in capacity, but stronger in noise immunity is the genetic
code. The code is a flexible mapping between codons and amino acids, and this flexibility allows
modifying the code artificially. But once fixed, the code might stay unchanged over cosmological
timescales; in fact, it is the most durable construct known. Therefore it represents an exceptional-
ly reliable storage for an intelligent signature, if that conforms to biological and thermodynamic
requirements. As the actual scenario for the origin of terrestrial life is far from being settled, the
proposal that it might have been seeded intentionally cannot be ruled out. A statistically strong
intelligent-like “signal” in the genetic code is then a testable consequence of such scenario. Here
we show that the terrestrial code displays a thorough precision-type orderliness matching the
criteria to be considered an informational signal. Simple arrangements of the code reveal an en-
semble of arithmetical and ideographical patterns of the same symbolic language. Accurate and
systematic, these underlying patterns appear as a product of precision logic and nontrivial com-
puting rather than of stochastic processes (the null hypothesis that they are due to chance coupled
with presumable evolutionary pathways is rejected with P-value < 107'%). The patterns are pro-
found to the extent that the code mapping itself is uniquely deduced from their algebraic repre-
sentation. The signal displays readily recognizable hallmarks of artificiality, among which are the
symbol of zero, the privileged decimal syntax and semantical symmetries. Besides, extraction of
the signal involves logically straightforward but abstract operations, making the patterns essen-
tially irreducible to any natural origin. Plausible way of embedding the signal into the code and
possible interpretation of its content are discussed. Overall, while the code is nearly optimized
biologically, its limited capacity is used extremely efficiently to store non-biological information.

lcarus 224(2013)228-242.



Kputepun «ecteCTBEHHOCTU U NMPOCTOTbI» =>
MAaTb nHpopMaLUOHHBLIX YPOBHEN (CoeB)

1. CummeTpua Pymepa 1 cBs3aHHbIe C HEW YPOBHMU
CUMMETPUN TEHETUYECKOTO Koaa «npuBneyYeHns
2. CUrHaTypbl NosIHOrO Beca aMUHOKMCIOT BHUMAHVIS»

3. CurHaTypbl Macc 60KOBbIX Lieneun

4. CUrHatypbl Macc 3BeHbEB MOJIEKY/
aMUHOKNCIOT

5. Cumetpun APC’as

+00cyXxaeHune



YHuBepcasibHbIW reHeTuuecknin kog, (1961-1968)

Kaxgasa Tpovika oCHOBaHUi
KOAMPYET OA4MNH MPOAYKT:
aMMHOKMcNoTa unu stop

Thymine-Cytosine-Thymine (TCT) => Ser
Thymine-Guanine-Adenine (TGA) => stop

/
TpeTbLe OCHOBaHWe \
—

3-maTpuua; CTPOKK, CTONBLbI, KO/IOHKU

Thymine-Cytosine-Adenine-Guanine

BTOPOU HYKJIEOTU/]
T C A G
TITF |[TCTS |TATY |TGT C
T| TTC TCC TAC TGC
TTA L TCA TAA stop | TGA stop
- TTG TCG TAG TGG W
B CITL |[CCTP |CATH |[CGTR
o | c|ere cee CAC CGC
E CTA CCA CAAQ |CGA
S CTG CCG CAG CGG
T ATT | ACTT |AATN |[AGTS
= | A|ATC ACC AAC AGC
m ATA ACA AAA K | AGAR
= ATG M | ACG AAG AGG
GITV |GCTA [GATD |GGT G
G| GTC GCC GAC GGC
GTA GCA GAA E | GGA
GTG GCG GAG GGG
TCAG
-
K C
asiimrpaMmmMma A
G




Notation | Group of bases

Y T,C) — pyrimidines

R EA G% - E{eres R— CH c O

H (T.C,A) 6okKoBas | H NOCTOSAHHAS

N (T,C,A,G) - any base uenb NH:* O yacTb

M (T,G) — the first Rumer pair

K (C,A) — the second Rumer pair

Amino acid M., | M Amino acid Mg, | M

Glycine G |Gl |1 75 | Asparginicacid | D | Asp | 59 133
Alanine A | Ala | 15 89 Glutamine Q | GIn | 72 146
Serine S | Ser | 31 105 | Lysine K | Lys | 72 146
Proline P | Pro | 42 115 | Glutamic acid E | Glu | 73 147
Valine V | Val | 43 117 | Methionine M | Met | 75 149
Threonine | T | Tre | 45 119 | Histidine H | His | 81 155
Cysteine C | Cys | 47 121 | Phenylalanine F | Phe | O1 165
Leucine L | Leu | 57 131 | Arginine R | Arg | 100 174
Isoleucine | | lle 57 131 | Tyrosine Y | Tyr | 107 181
Aspargin N | Asn | 58 132 | Tryptophan W | Trp | 130 204




YpoBeHb 1. CummeTpusa Pymepa n cBisaHHble C HEU
CUMMEeTPUN reHeTUYECKOro koga

NMpeoGpa3soBaHue Pymepa

dpeHcuc Kpuk: reHTUYecKknin kog —
3aMOpPOXEHHas CNTy4aiiHOCTb

HO.6. Pymep — okTteTbl | n 1l (1968)

BTOPOW HYKJIEOTH
T C A G
TTT F TCT S TATY | TGT C
T TTC TCC TAC TGC
TTA L TCA TAA stop | TGA stop
— TTG TCG TAG TGG W
- CTT L CCT P CAT H CGT R
o |clere cce CAC CGC
E CTA CCA CAA Q | CGA
i CTG CCG CAG CGG
en ATT | ACT T AAT N | AGT S
’§ A| ATC ACC AAC AGC
2 ATA ACA AAA K | AGA R
=z ATG M | ACG AAG AGG
GTITV |GCTA |GATD |GGT G
G| GTC Gee GAC GGC
GTA GCA GAA E | GGA
GTG GCG GAG GGG

KOpuin
Bopwucosny
Pymep
1901-1985

v - a
| =
¥
f

R = (TG, CoA)

OKTeT | => okTeT Il
okTeT | => okTeT |

T CAG G

o O -

[1pn HaIMUYMK OKTETOB

GACT
-
l
H BN
.

BEPOSATHOCTb

nosABfieHNa cummeTpumn 1/256
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Bce BO3MOXHbIe npeacTaB/ieHUsA TaﬁﬂlllLl,bI reHeTn4yeckoro Kkoga

Bcero 41 = 1-2-3-4 = 24 kannurpammsl, 12 HeTpMBUa/IbHbIX KaslIUrpamMmm

1

TCAG T CGA CTAG ! CTGA |
T T C L c |
c c T T |
A G A e H
G A G LA |
. |
TACG TGCA ATCG GTCA
T T
A G
c c
G A
T AGC TGAC I ATGC , GTAC
T T LA | G
A G T T
G A I G A
C C ' C I C
|



R = (TG, CoA); R =(TeG); Ry =(CA)

CTGA ATGZC
[pynnoBbie cBOMUCTBA C R, A
npeobpaszoBaHNiA T o T
R, Rl, F\)z G Y G
A C

R1'R2 — Rz‘Rl =R
R‘R1 — RlR — Rz
R'Rz — RzR — R1

«CurHan g
npuBIeYeHNs =)
BHUMaHUA»? R> ¢

BepoATHOCTbL 060MX cuMmmeTpuin cpasy 1/256x1/4 = 1/1024



YpoBeHb 2. CUrHaTypbl NOTHOro Beca aMUHOKUC/IOT

ATOMHbIe Beca aMUHOKUCNOT. M(stop) =0
G FAMUKMH Gly |75 D |AcnapruHoBas K-ta Asp [133 BTDPDH HYKJIEOTH
A | AnaHWH Ala |89 Q |FnytamuH Gln | 146 T C A G
S CepuH Ser 105 |K | /lm3unH Lys 146 TTT F TCT S TAT Y TGT C
P MponuH Pro |115 |E |FnyTtamMuHOBas K-Ta Glu |147 iii L - $Ei ¥i§ stop ¥gi St{)p
V  |BanuH val |117 |M |MeTHOHWH Met |149 TTG TCG TAG TGG W
T TpeoHWH Tre 119 |H |[TvcTHamH His 155 E CTT L CCT P CAT H CGT R
C LnctenH Cys [121 |F |®deHnnanaHuH Phe |[165 E C| eTC cee CAC CGC
L NeinyumH Leu (131 |R |ApruHMH Arg | 174 5 CTA CCA CAA Q‘ CGA
I UsoneiumH lle 131 |Y |TuposuH Tyr |181 = CTG CCG CAG CGG
N | AcnapruH Asn (132 |W |TpuntodaH Trp  |204 a o ATT | ACT T AAT N AGT S
= | A|ATC ACC AAC AGC
bokosas yeno R—|CH—C—0O KOHCMAHMHAA 4acmb E ATA ACA AAA K AGA R
AMUHOKUCAOMDI | [l AMUHOKUCAOMBI E ATG M ACG AAG AGG
DELIER0 GTT V GCT A GAT D GGT G
o G| GTC GCC GAC GGC
Macca KOHCTaHTHOM Yyactun = 74 o oea GAME BN

(Kpome nponuHa 73)

Macca okteta | = 3700

BeposaiTHOCTb = 1/74 x 1/74 = 1/5476 < 0.02%
Macca okteTa |l = 4218

OpgHo 13 uucen LLlepbaka-MakykoBa:

O6e penaTcs Ha 74: 4218 = 4 x 999 + 222

3700/ 74 =50
4218 /74 = 57

mx999 +nx111,n=0,1,2,....9



G FAMumH Gly |75 D |AcnapruHoBas K-Ta Asp |133 BTOPUH HYKJIEOTH
A | AnaHuH Ala |89 Q |lFaytamuH Gln | 146 T C A G
S CepwH Ser [105 |K |/lm3uH Lys |146 TTT F TCT S TAT Y TGT C
TTC TCC TAC TGC
P MponuH Pro |115 |E |FnyramMuHOBas K-Ta Glu | 147
VvV |BanuH Val [117 |M |MeTuoHuH Met | 149 TTA L TCA LAR stoy TOA oy
_ — TTG TCG TAG TGG W
T TpeoHuH Tre |119 |H |[WcTMamnH His 155 = CTT L CCT P CAT H CGT R
C LlncremH Cys |121 |F |deHunanaHuH Phe |165 E CTC cee CAC cGe
L NenymH Leu |131 |R |AprMHmH Arg | 174 = CTA CCA CAA Q CGA
| MsonenumH lle |131 |Y |TuposuH Tyr |181 E CTG CCG CAG CGG
N | Acnaprvs Asn 132 |W |TpuntodaH Trp  |204 s ATT | ACT T AAT N AGT S
= ATC AcC AAC AGC
@ ATA ACA AAA K AGA R
‘E‘ ATG M ACG AAG AGG
GTT V GCT A GAT D GGT G
GTC GCC GAC GGC
GTA GCA GAA E GGA
GTG GCG GAG GGG

oktet | no Bospactanmio - (JASP | VTLR

LleHTpanbHaa cuMmMeTpus no
GGTC | GACC KOMM/IEMEHTAPHOCTK
nypuH(R)-nupnmunanH(Y) RRYY ‘ RRYY ToXanecTBO NO/IOBUHOK

BepoaTHoCTb 1/256 — HeBepHO.
Hy>XHO y4ecTb 6 NOXOXUX cummeTpumn => P = 8/256 = 1/32

NepBblil HyKNeoTna,

(LleHTpasnibHass CUMMETPUSA + TOYHbIN NOBTOP) X 10
(koMnIeEMEeHTapHOCTb + MAEHTUYHOCTb + PYMEpPOBOCTb + MYyPUH-NUPUMUANH)



YpoBeHb 3. CurHatypbl Macc 60KOBbIX Lenen

Mside R CH C O Mconst = 74
OokoBas | | ‘ NOCTOSIHHaA
Lenb NH;* O yacTb

Macca NoCTOSAHHOWN YaCcTu BCEX aMUHOKMUCIOT KpOMe NPosinHa 74
Macca NnoCToOAHHOW YacTu NpPosiMHa 73

«Ko4u akTnsaumms»
Macca nocTossHHOW YacTu nposivHa 73 => 74

Macca 60KoBOW Lienu NposinHa 42 => 41

e Kakylo maccy 60K0BOW Lienu npunucarb NPoayKTy KoaupoBaHus stop?
LLlep6ak-MakykoB: Msis(stop) = 0
nna scex aMUHOKNCNOT Msige = M— 74 => M = Msjge + 74

Ans stop: M(stop) = Msice(stop) + 74=0+ 74 =74
M(stop) = 74

11



[lepecyeT curHaTyp nonHoro Beca (ypoBeHb 2) ¢ M(stop) = 74

Macca okteta | = 3700 - He n3meHusnacb
Macca okteTta Il = 4440 ( = 4x999 + 444)

e 3700 n 4440 oba pendarca Ha 740!

740 =2 x 10 x 37

20=2x10; 74=2 x 37

COKpaTum BCe uucsia Ha 2

[MonyyaeTcs:
10x37
10, 37

Kctatn: 3700 = 100 x 37 = 102 x 37

YKasaHue Ha ocobyto ponb napsbl (10, 37)?

12



CBoilicTBa CUMMETpPUUN TabNnubl YMHOXeHUsA uucna 37
B NO3ULMOHHOIN CUCTEMEe CUMCNEHUA C OCHOBaHuem 10

9

1 2 3 4 5 6 7 8
037 074 111 148 158 222 259 296 333
10 11 12 13 14 15 16 17 18
370 407 444 431 518 555 592 629 666
19 20 21 22 23 24 25 26 27
703 740 777 814 851 888 925 962 999
28 29 30 31 32 33 34 35 36
999+037 | 999+074 | 999+111 | 999+148 | 999+158 | 999+222 | 9994259 | 999+296 @ 999+333
37 38 39 40 41 42 43 44 45
999+370 | 999+407 | 999+444 | 999+481 | 9994518 | 999+555 | 9994592 | 999+629 & 9994666
46 47 48 49 50 51 52 53 54
9994703 | 9994740 | 999+777 | 999+814 | 9994851 | 9994888 | 9994925 | 999+962 = 9994999

1. Cpeaun Tpex3HayHbIX pe3y/ibTatoB YMHOXEHUS
ecTb Bce uncnasnganx 111, n=1,...9.

2. Bo Bcex atux cnyyasax cymma umdop
pesynsrara paBHa MHOXUTESIO:
1+1+1 =3; 6+6+6 =18 U T. 4.

3. Bo Bcex Agpyrux KonoHKax pesynsrarhl
NoJTy4yaroTCAa UMKNMYECKOW NepecTaHOBKOW.

4. [locnie MHOXNUTeNA 27 BCE B TOYHOCTU
nosTopsieTca ¢ gobasneHnem 999,

999 x 2 nT.4.

Uncna Buga m x 999 + n x 111
nrpatoT 0cobyto posb B
NHGOOPMALIMOHHbIX CUrHaTypax
reHeTn4yeckoro koga --
yncna Lepb6aka-MakykoBa --
SM-4yucna

13




SM-uucna yxxe 6bl/1M HanaeHbl Ha YpoBHE 2 --
nosiHadaA macca okrteTa ll:

M, =0 = 4218 =4x999 +222
Mg, =74 = 4440 =4x999 +444 (1)
e [1apa (10, 37) — He yHUKasIbHa.

e /llobasa napa uncen snga (q, 111,73), gq=4, 7, 10, 13, ...

obnagaeT NnoxoXXMmMmM CBOMCTBaMM.
111,=1xqg?°+1xqg+1

14



HoBoe npaBuno cueta BecoB — npasuso LLepb6aka-MakyKkoBa:
Kaxxabivi NpoAyKT KOANPOBaHUA B KaXXA0WN KOJIOHKe

cuutTaeTcd poBHO 1 pas.

BTOPOW HYKJIEOTH
T C A G
TITF |TCTS |TATY |TGT C
T| TTC TCC TAC TGC
TTA L TCA TAA stop | TGA stop
— TTG TCG TAG TGG W
g CTT L CCT P CATH |CGTR
o | C|eTe cce CAC i - &
5‘ CTA CCA CAA Q |CGA
~ CTG CCG CAG CGG
T ATT | ACTT |AATN |AGTS
% A| ATC ACC AAC AGC
o0 ATA | AcA AAA K | AGA R
s ATG M | ACG AAG AGG
GTITV |GCTA |GATD |GGT G
G| GTC GG GAC GGC
GTA GCA GAA E | GGA
GTG GCG GAG GGG

OTO NpaBuIo cYEeTa onpasabiBaeTCa arnocmepuopu.
C npaBuom nosiy4aetcda He MmeHee 15 He3aBUCUMBbIX

curHatyp B Buge SM-uucern,
6e3 Hero He nony4vaetcs (MoYTK) HUYeEro.
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CurHartypa 3.1. bokoBble uenu okteTtoB | Il U erMnNeTcKnin TpeyrosibHUK.

OkTeT | NO/THOCTbLIO

amino acid G| A S P \" T L R 2 T Lehs

side chain 1 |15 | 31 41 43 45 57 | 100 | 333 |

constant part | 74 | 74 | T4 | T4 | T4 | 74 | 74 | 74 | 592 | ,

whole weight | 75 | 89 | 105 | 115 | 117 | 119 | 131 | 174 | 925 GI -
—

BokoBeble uenu okteTa l: 333=37x%x9

KoHcTaHTHble YacTh okTeTa |1 592 = 37 x 16 32+ 42 =5K2

[TonHble Beca okTeTa I: 925 = 37 x 25.

Pa3bneHne nosHoro Beca okTeTa | Ha KOHCTaHTHYHO YacTb M 60KOBbIE Lienu
o6pasyeTt eruneTcknin TPeyrosibHUK.

OkTeT Il NoNTHOCTLIO

amino acid F L Y |stop| C |stop | W H Q -

side chain o1 | 57 | 107 | 0 |47 ] 0 |130 |8l |72 — . cAS
constant part | 74 | 74 74 0 74 0 74 4 | 714 - CDDEE
amino acid | | M| N K S R D E > A =

side chain 57 | 75 | 58 72 | 31| 100 | 59 | 73 | 999 + 111 GDD%D
constant part | 74 | 74 74 74 74 74 74 74 | 999 4+ 111




CurHartypa 3.2. lNonHble Beca KOAOHOB C nNepBbIM NUPUMULUHOM UNN
(otpaenbHO) ¢ nepBbIM NypuHom (oTcyTcTByeT Yy LLM)

MepBbI NUPUMUANH

TTY F TTRL | TCNS | TAYY | TARstop | TGY C | — TCAG
165 131 105 181 74 121 = u=— =
TGA stop | TGGW | CTNL | CCN P | CAY H CARQ | CGN R CDDDD
74 204 131 115 155 146 174 AL |5

Y =1x999 + 777 GDD%D

[epBbI NypUH

ATHT | ATGM |ACNT | AAYN | AARK |AGYS | - | T CAG
131 149 119 132 146 105 =
AGRR | GTNV | GCNA | GAYD | GARE | GGN G =N
174 117 89 133 147 75 AOMEE

Y =1517=41x37 Gl




CurHartypa 3.3. Beca 60KOBbIX Lienen pyMmepoBCKUX nap
M= (T,G) u K=(C,A)

R= (TG, CoA)

[lepBoe ocHOBaHKe npuHagnexmt M = 654

TTY F TTRL | TCNS | TAYY | TARstop | TGY C | = TCAG

91 57 31 107 0 47 - TH =

TGAstop | TGGW | GTNV [ GCVA | GAYD | GARE | GGN G | C[ [ |

0 130 43 15 59 73 1 AL JHH
S =654 cHEEN

[NepBoe ocHoBaHKe npuHagnexmt K = 789 %

CTNL [CCNP [ CAYH |CARQ | CGNR [ATHT || TCAG

57 41 81 72 100 57 S | TH H-

ATGM | ACNT | AAY N | AARK | AGYS | AGRR cEEE

75 45 58 72 31 100 AONEE
> =789 sl 1=

BTopoe ocHoBaHue npuHagnexmt M = 789

TTY F
91

TTRL

CTN L
57 57

ATH |
57

ATG M
75

CTN V
43

—

—

TGY C
47

TGA stop

TGG W
0 130

CGN R
100

AGY S
31

AGR R
100

GGN G

1

Y =789

TCN S
31

CCN P

ACNT
41 45

15

GCN A

TAY Y
107

TAR stop

0

)

)

CAY H
47

CARQ
0

AAY N
130

100

AAR K

GAY D
31

GARE

100

Y =654

[ o
[ ]>
e

O >0+
I I -

[ ]
L[]
[

BTopoe ocHoBaHMe npuHagnexuTt K = 654

TCAG
THEESL
c[ &l |
A_EES

o HSEL ]

JInéo nepsble ABa OCHOBaHWA npuHagnexar M, nnoéo nepsblie ABa OCHOBaHWUSA npuHagaexar K

Both first bases in M

Both first bases in K

TTYF | TTRL | TGY C | TTAstop || CCNP | CAY H | CAR Q
91 b7 47 0 11 81 72
TGGW | GTNV | GGN G ACNT | AAY N | AARK
130 43 1 45 58 72

| Y =369 I > =360 |

et
TH IHE

c| sl |
AL =

cill =E
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CurHartypa 3.4. KogoHbl ¢ AByMA UAEHTUYHbIMN OCHOBaHUAMMU

Bec 60KOBbIX Lienen KogoHOB C Napoi OANHaKOBbIX NMpuMuanHoB (YY)
N N0OLIM APYTUM OT/IMYHBIM OT HEFO0 OCHOBaHMEM

TTC | TTA [T [ccr[ccaJce|] T C A G
FOl | L57 | L57 | P41 | P41 | Pa1 | TEEE——
CTT | ATT | GTT | TCC | ACC | GCC e
Ls7 | 157 |va3 |s31|Tas | A1s | CEE=E
TCT | TAT | TGT | CTC | CAC | CGC | — —
$31 | Y107 | C47 | L57 [ Hel | R0 | ASE ==

= ===

Bec 60K0BbIX LiENnen KoAoOHOB C Napoit 0AMHaKoBbIX NypuHOB (R)
N NMO6bLIM APYTUM OT/IMYHBLIM OT HErO0 OCHOBaHMEM

AAT | AAC | AAG || GGT | GGC | GGA T C AG
N58 |N58 | K72 || G1  G1 | G1 | T —
TAA | CAA | GAA TGG CGG | AGG e
stop0 | Q72 | E73 || W130 R100 | R100 | CEEEEESE==
ATA T'ACA [ AGA [ GTG | GCG | GAG | A ESE=ET
157 | T45 | R100 | V 43 A15 | E73 [— —

> =999 C====
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CurHartypa 3.5. TpoiiHaa cMuMMeTpPUsa KOAOHOB C ABYMSA OANHAKOBbIMU

OCHOBaHUAMMU — nypuHamu (R).

AAT | AAC | AAG || GGT | GGC [ GGA
N58 | N58 | K72 G 1 G 1 G1
TAA | CAA | GAA || TGG | CGG | AGG
stop0 | Q72 | E73 || W 130 | R100 | R 100
ATA ACA AGA GTG GCG GAG
157 | T45 | R100 | V43 | A15 | E73
Y =999

[pynna 1 cogepxunT ABa nypuHa AA noapsag
['pynna 2 copepxunt asa nypnHa GG noapsaa

pynna 3 conepxut nnbéo asa AA, nmoo aea GG,
pa3fenieHHble TPETbMM OCHOBAHUEM

Kaxpaa rpynna nmeet Bec 333

T CAG

3amMedaHue: B nopsake pacctaHOBKMU OCHOBaHWi1 B rpynnax HeT npon3sorsa.



CurHartypa 3.6. KogoHbl ¢ AByMA OAUHAKOBbIMU OCHOBaHUAMU U
OAVNHOYHbLIM NYPUHOM (OTAENBbHO) U NUPUMUANHOM (OTAENBHO)

[1Ba 0ANHAKOBbIX OCHOBAHUSA N OANHOYHbIV NypuH (R)

TTC [ CCT [ AAT | AAC | GGT | GGC T CAG

FOl | P41 | N58 N58| G1 | G1 | TE=E=——
CTT | TCC | TAA | CAA | TGG | CGG — ——
L57 | S31 |stop0 | Q72 |W130 | R100 | CEEESE=—
TCT | CTC | ATA | ACA | GTG GCG (E—— e p—
S31 | L57 | 57 | 45 V 43 A 15 A: [ l——

Y =888 GC====

[1Ba 0AMHaKOBbIX OCHOBaHWNA N OANHOYHbIN nupuMnanH (Y)
1. OANHOYHBIN NMMPUMWANH B NOCNeAHEN NO3nLmn

2. OQVHOYHbBIN NUPUMUONH B NEPBOM NO3NLUN

3. OQVHOYHBIV MTMPUMUOVH B CPeAHEN No3nLmn

TTA [ TTG | CCA | CCG | AAG | GGA T CAG
L57 | L57 | P41 | P41 | K72 | G1 | ¥ =269 | T
ATT | GTT | ACC | GCC | GAA | AGG 1
157 ' va3 | Tas | A15 | E73 |[R100 | ¥ =333 | C
TAT | TGT | CAC | CGC | AGA | GAG

Y107 | C47 | H81 | R100 | R100 | E73 | X =508 | o —1
Y =999x 14 111=3334+777 — | I |




CurHatypa 3.7. Beca 60KOBbIX Lenen + 4eKoMno3nums KOgOHOB

Ha OCHOBaHUA

B Tabnvue reH.koga kaxaoe ocHoBaHue
BCTpeyvaeTca 64x3 / 4 = 48 pas3

Byaem cuntaTb CyMMbl BECOB MO
OCHOBaHMWAM OTAE/bHO:

T - S@3Y
TCA - S=>C - S (31)
A - S (31)

Cymma BecoB 60KOBbIX LLlenein rno
Bcen Tabnuue TCGA
10x999 + 222

CymMmma BecoB 60KOBbIX Lienei asis
ocHoBaHu CGA oTaensLHo
7x999 + 555

Cymma BecoB 60KOBbIX Lernein ana T &

2x999 + 666

CymMma BecOB O0KOBbIX Lienemn no
BCcen Tabnuue He sSBNAeTCH
He3aBUCUMOMN.

3700 + 4440 = 8140 — cymMmma MoOJIHbIX
BECOB AenuTcs Ha 74

8140 — 74x64 = 3404 — cymMma BeCOB
OGOKOBbIX Llenen AennTcs Ha 74,
cnepoBartesibHO aenutca Ha 37

3404x3 — cymma BecoB O0KOBbIX
Lenei ons 4eKkomnosnumm
KO[OHOB N0 OCHOBaAHUAM,
nenntca Ha 37x3 = 111
3404x3 = 10x999 + 222

CurHartypa BecoB O0OKOBbIX Lenein
ONs OCHOBaHUA T aBndeTcs
He3aBNCUMOIA
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YpoBeHb 4. Maccbl 3BeHbEB LUenen aMUHOKUCOT

Gly Ala Ser Pro Val Thr Leu Arg
74 74 74 ?3+1 74 74 T4 74

thp L00 Hoo Huo .00 ,00 HDD HDO

i

o HGH HEH c :: i WG o B
H vy H/ wH s uH ' H I

HI:::I HH CHH 9 G HFLH HE-:H y

H HC CH HCH o

H H N:H 8

"N=C-N}; €

Cys lle  Ser Leu Asn Asp GIn Lys Glu His Phe Arg Tyr Met Trp
74 74 74 74 74 74 T4 T4 74 74 T4 74 74 74 74

H H
400,00 ,006,06,006,06,06,06,06,06,06,06,06 ,06,00
NC NC Nc NC N C NC NC NC NC NC NC NC Nc NC NC

I
I
I
X

Hs

: CH CH CH GH CH tLI:H CH I:.:I“:H Cu "En Meu CH Ch M
H(II:H H.¢\H H[::H H{II:H H(::‘,H H(I:H H{I:H Hf:jH n{:ju H¢H H{I:H H(!_".H HéH HCI',‘H H¢H B
§HCHGH O G C € MM MCM MCH G G HCH C MM HC Y
HCH HCCH ON OO, G HCH G HICHHCCHHCH HCCH § HC C 8

0 HH £ ] " ~y N-C CH

N,O ncH OO CeN ¢;:.H NH HC CH  wen NCGH o g
HNH |-| -’ré H b i HC‘“ FH Z

WN NG O, »
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CurHatypa 4.1. YpoBeHb B okTeTa |

A G
amino acid | G A S P V T L R T < ]
|eve| ﬁ H CH3 CH2 C2H3 CH CH CH2 CHE C %'—‘
weight 1 15 14 27 13 | 13 14 14 | A

111 —
Z G %
CurHartypa 4.2. Cymma ypoBHei 3 u y okteTta ll
amino acid F L Y stop C stop w H —
level g CH, | CH, |CH, | - | CH,| - |[CH, | CH, | —
14 14 14 0 14 0 14 | 14
level y C CH C - SH - CH C - TCAG
12 13 12 0 33 0 13 | 12 U=l
amino acid | Q | M | N | K|S ]| R | D | E |CLILIE
level § CH, | CH | CH, | CH, | CH, | CH, | CH, | CH, | cH, | Al =&
14 13 14 14 14 14 14 14 e | &[]
level y CH, | CG,H, [CH, | C |[CH, | OH [ CH, | C | CH,
14 29 14 12 14 17 14 | 12 14
Y 444
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CurHatypa 4.3. KogoHbl ¢ nepBbIM MUPUMULNHOM WUJIU C NEPBbIM NYPUHOM

KoaoHbI ¢ nepBbIM MMPUMUANHOM, CyMMa B 1 y ypoBHen (YpPOoBHU noapsn)

amino acid

TTY F TTRL TCN S TAY Y TAR stop | TGY C —
level § (weight) | CH, (14) | CH,(14) | CH,(14) | CH, (14) | - (0) CH,(14) | —
level y (weight) | C (12) CH(13) | OH(17) | C (12) - (0) SH,(33) | —»
amino acid TGAstop | TGGW | CTN L CCN P CAY H CAR Q CGR R
level f (weight) | — (0) CH,(14) | CH,(14) | C,H; (27) | CH, (14) | CH,(14) | CH,(14)
level y (weight) | — (0) C (12) CH(13) | CH, (14) | C (12) CH,(14) | CH,(14)
» | 333

TCAG
TEEES
cHEEE
ALl IH—

Gl L]

KogoHbl ¢ nepBbIM NypuHOM, cymma 3, 8, 1 { ypoBHeW (YPOBHU Yepe3 OANH)

amino acid

ATH |

ATG M

ACN T

AGY S

AAY N AAR K -
level g (weight) | CH (13) | CH,(14) | CH(13) | CH, (14) | CH,(14) | CH,(14) | -
level 6 (weight) | CH5(15) | S (32) | - (0) ONH,(32) | CH,(14) | - (0) -
level ¢ (weight) | — (0) - (0) - (0) - (0) NH,(16) | — (0) -
amino acid AGR R GTN V GCN A GAY D GARE GGN G
level p (weight) | CH,(14) | CH (13) | CH;(15) | CH, (14) | CH,(14) | H (1)
level § (weight) | CH,(14) | - (0) - (0) O,H (33) | C (12) - (0)
level ¢ (weight) | C (12) - (0) - (0) - (0) - (0) - (0)
> 333
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YpoBeHb 5. Cummetpun APCa3

Ae 1 Kak 3anucaH reHeTuYeckuii kog?

e APC 6bIBaloT ABYX K/1accoB: knacc 1 v knacc 2.

e Bcem amumHokumcnotam kpome nusnHa (K) cootBeTcTByeT
eanHcTBeHHasa APCasa onpegeneHHoro knacca: 1 nnm 2

e /In3nHy cooTBeTcTBYIOT ABe APCasbl, knacca 1 1 knacca 2.
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EcTb 10 aMMHOKNCOT ¢ egnHCTBEHHOI APC1
ECcTb 9 aMMHOKMCNOT C eANHCTBEHHOI APC2
EcTb nu3uH ¢ APC1 un APC2. AickyccTBeHHO npunuiwiem nn3nHy APC2

—

1

ARS

<

1
G
N

G
A

O>m

B EIE

r Y

EXIEE]

I D=0 r-

[aXa)lalla}

m < —

EEIEIES

Kntou K
akTusaumn
CYUMMETPUI

=

e BHYTpY KaXXA0ro Knacca aMMHOKUCIOTbI PAcnosioXeHbl B NOpsiakKe
BO3pacTaHUsi BECOB.

e BmecTe ¢ aMVMHOKMCOTON NokasaHO NepBOe OCHOBaHWE KOAOHOB,
KOANPYIOLLMX 3Ty aMUHOKUCNOTY

o CBETﬂO-KOpI/ILIHeBbIe N XXENTble CTPOKWN MO TOPU30OHTaJ/IN —

e CyHMe cToNbLbl — OAHOPOAHBIE

e TeMHO-KpacCHble CTO/MOLbI — MOyYarTCsa APYr U3 Apyra MHBEPCUEN

nosiHble Habopbl CTGA

e 3eneHble cTonbubl NonHbIn Habop CTGA

[Moxoxe Ha pymMepoBCKME CUMMETPUM Tabnnibl reHeTUYecKoro koga -
noanepXxuBaeT NHTepec K knaccudmkaumum APCas
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YucnosBble cummetpum tabnuuybl APCas

Hymepauma aMMHOKUCIOT B COOTBETCTBUK C TUNomMm APC 1 Becom

Sml—l<
Bl o] 0
wl w|lre

I
©
I
©0

~7, P

-8, S

—6, T

-10, G

M@ B0

-31 0 0

0 31

0.4) ] &1)] (22

(1. 3) | (40

e C, T,A,G pacnonoxeHol N0 BO3pacTaHuio
Beca OCHOBaHUS

e [1nA KaXk0oro OCHOBaHUSA BbiNUCaHbI
AdMMWHOKUC/10TbI C 3TUM NEPBbLIM
OCHOBaHMEM B KO OHE

e CyMMbl HOMEPOB aHTUCUMMETPUYHBI
OTHOCUTENbHO LeHTpa Tabnmubl (0.111)

e KonmuyecTtBo BXoXaeHnit APC-1 v
APC-2 no ctpokam o6pasyet
CUMMETPUYHYI0 CTPYKTYpPY (0.188)

e KonmuyectBo BXoXaeHnit APC-1 v
APC-2 no ctonéuam obpasyet
LEeHTPasIbHO-CUMMETPUYHYHO
CTpykTypy (0.344)

P =0.111 x 0.188 x 0.344 = 0.038 28



Oo6cyxaeHue

1. Bo3aMOXXHO nn? Mpumep cueHapusa HanpaBieHHON NaHCNepMumn

e bepeTca yxe CyLeCcTBYOLWNIA reHeTuYecknii kog, (Koa «co3narenns»)
N nyTem mMooughukayuu 3TOoro Koga B Hero BBOAATCS
NHJOOPMAaLVOHHbIE CUTHATYPBbI.

Takne TeXHO0MNMKM yXe U3BECTHbI U UCMNO/b3YOTCA Ha 3emrne.

e bakTepum ¢ MmoanLMpPOBaHHbLIM KOAOM NOMELLATCSA B COCTOAHUN
aHabno3a B KOHTENHepbl M C Mas10il CKOPOCTbIO (CyO6CBETOBLIE
CKOPOCTU He HYXHbI!) nocblnakTcs B 06/1acTb 06pa3oBaHus
noaxoAsiLllein 3Be3AH0N CUCTEMBI.

e [Mpy hopMMPOBaAHUN NOAXOASLNX MECT 0OUTaHNSA 6akTepuii KOHTEHEPbI
pacKpbIBatOTCA U 3BE3HAsA CUCTEMA OKa3blBAETCS 3apaXeHa
XXMU3HbIO C MOANULIMPOBAHHLIM FEHETMYECKNM KOZOM.

e He TpebyloTca TEXHOMOMMM BbIXogsuwme gasneko 3a npenesibl 3eMHbIX
TEeXHOJIOTU.

e [penckasaHve: oA Hanpas/IEHHOW NaHCnepMuKn, ckopee Bcero, dyayT
NCMNOb30BaHbl GaKTePUN-3KCTPEMOGIUbI
(HYXXHO, YTOObI «MCKYCCTBEHHAS1» XN3Hb YKOPEHWIACh PaHblLe,
yem nubast «eCTeCTBEHHAsN»).

e TpyaHOCTb cUueHapusa: yxxe 4.5 mnpa. neT Hasan B ManakTtuke A0/1KeH Oblis
CyLlecTBOBaTb pasym, npuyem Hegaseko ot CofTHEYHO CUCTEMBI.



2. «OCMbIC/IEHHbIE CTPYKTYPbI» KaK KPUTEPUIA UICKYCCTBEHHOCTMH

e KakoB A0/MKEH ObITb KPUTEPUIA NCKYCCTBEHHOCTU CUrHana?
- NcTopusa ¢ paguonynbcapamu
- JINHUM 3MUCCUKN TEXHELIMSI B CNIEKTPE 3Be3[,
- Hannune gonnepoBcKoro capura 0HOBPEMEHHO B ABYX HAMpaB/eHUsIX

e TO/TbKO OCMbIC/IEHHASA U HeABYCMbIC/IEHHO UHTEPNPETMPYEMast MHpopmaums!

e [Tpnmep: Cosmic Call 1 n 2 HauynHaloTCA € pAga HaTypasibHbIX YnCen
N NOTOM pAAa NMPOCTbIX Yncern.

e ECTb /I OCMbIC/IEHHAA NHpopMaumsa cpean MHPOPMALMOHHBIX CUTHaTYpP
reHeTnyecKoro Kkoga?

e [1poGnemMa: HeT BbIAENEHHOTO «MopsAKa NPOUTEHNS» FeHETUYECKOro Koaa.

e Cpean curHatyp BcTpeyarotca sce yncna 111, 222, 333, ... ,999.
He aBnaeTca nn 310 npeAcTaBneHnem paga HatypasibHbIX Yncen?

e ECTb «siBHaA» ccblfika Ha napy uucen (10,37) co cneymanbHbIMU CBOMCTBaAMMU.
He aBndeTcsa i1 aTo naTtTepHOM, aHasTIOrMYHbIM Py NPOCTbIX Yncen?

e ECTb CTPYKTYypa, COOTBETCTBYHOLLAA Teopeme [Nudharopa 32 + 42 = 52,
(Mpuyem, Ha camoM BMAHOM MecTe). DTO MPOCTO CNYy4YanHOCTb?

e PacnpepeneHve nHgopmaumm no ypoBHam 1, 2, 3, 4, 5, BK/toUasa «ypoOBHU
NPUBMIEYEHNA BHUMaHNA» 1 N 2 BbIrNAANT Kak 6yaTo crneynanbHO
CM1IaHMPOBaHHbIM, HO He CyL|eCTBYET /I 3TO TO/IbKO B HalleM BOOOpaxeHnn?

e BLiaeneHHoCTb ocHoBaHUA 10 — 3a uan NpoTUB UCKYCCTBEHHOCTU?

e Kputepunint «OCMbIC/IEHHOCTU» MOXET ObITb HEOAHO3HAUHbIM. 30



3. OuyeHKa YPOBHS1 «<HEBEPOATHOCTN» UH(POPMALUOHHbLIX CUTHATYP

HanBHada oueHKa

PymepoBcKkne cMMMETpUMN: 1/1024

BTopoit HhOpMaLMOHHbIA YPOBEHb: 1/74x1/74 x 1/32
TpeTtuin n yeTBepTbI NHAPOPMALMOHHbIN YPOBEHb: ~1 /1111

MATbIA MHPOPMALIMOHHBIN YPOBEHD: 0.038

Bcé BmecTe: ~10%° (Ckopee BCero Ha HeCKO/1bKO MOpPsIKOB MEHbLLE)
JTa OUeHKa He MMeeT CcMbIc/a.

NMpobnema «noucka no yraam»

O6e3bsAHa 3a KOMMNbIOTEPOM:
KakoBa BepOATHOCTb TOr0, YTO Ha CTpaHuLe HangeTcs
He MeHblle 60 cMMBONOB NOAPSAL, CoAepXaLLmnx
OCMbIC/IEHHBIA TEKCT?

UTO TaKkoe OCMbIC/IEHHbI TEKCT?
«[okas kysgpa éyanaHyna 6okpa n KyapaunTt 60KpeHKa» -
3TO OCMbIC/NIEHHbIA TEKCT?

UT0 Takoe «OCMbIC/NIEHHas» CUrHaTypa reHeTM4eckoro koga B
obLiem Buae cpopmynmpoBarb HEBO3MOXHO, MO3TOMY
HMKaKne OCMbIC/IEHHbIE BEPOATHOCTM COCUMUTATb HESb3A.

o6as oueHKa «<HEBEPOATHOCTU» CYOBHEKTUBHA 31



e Kputepuii OCMbIC/IEHHOCTU HEe NO3BOJIAET PELLNTbL ANTTEMMY
CNy4anHOCTb/MCKYCCTBEHHOCTb

e Kputepuii MasioBEPOATHOCTM HE MO3BOSET PELUNTL ANIEMMY
Cy4anHOCTb/MCKYCCTBEHHOCTb

® JTO TYMNUK?

4. Yto penarb?

Al'IbTepHaTI/IBHbIe reHetTnyeckKkme Kogbl

25 aJibTePHaATUBHbIX TEHETUYECKNX KOA0B
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi

e Bce asibTepHaTUBHbIE TEHETUYECKNE KoAa NoyyYeHbl MyTauueii UCXo4HOro
YHMBEPCa/IbHOIO reHETUYECKOro Koga (3To rmrnoTesa).

e Ecnn nHdopmauus 6bi1a BHECEHA UCKYCCTBEHHO, TO MyTaL My MOT/n ee
TONIbKO NCMOPTUTb.

e [peackasaHue 1: HET TakMX a/ibTEPHATUBHbIX FEHETUYECKMX KOMI0B, B KOTOPbIX
MHpopMaLNS YHUBEPCA/IbHOTO reHEeTUYECKOro Koa No/IHOCTLIO COXPaHEeHa,
M €CTb UTO-TO €LLle A0MNO/THUTENLHOE.

e [lpeackasaHne 2: HET TaknX afibTepPHATUBHbIX TeHETUYECKMX KOAOB, B KOTOPbIX
nMersncsa 6bl MOMTHOCTBLIO a/lbTEPHATUBHBIN «CU/bHBIN» HABOP
NHPOPMALMOHHbBIX CUTHATYP.

e [lMnoTes3a NCKycCcTBeHHOCTU hanbcucpuymnpyema (nposepsiema).
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Bce 25 anbTepHaTUBHbIX rEHETUUYECKNX KO 0B NPOBepeHbl, U AN HUX
npeackasaHve 1 NoJIHOCTbIO NOATBEPXAEHO.

NeHeTnueckunin kog Euplotidae

BTOPOW HYKJIEOTH
T C A G
TTT F TCT S TAT Y TGT C
T| TTC TEE TAC TGC
TTA L TCA TAA stop
— TTG TCG TAG TGG W
= CTT L CCT P CAT H CGT R
o | cleTe cce CAC CGC
5 CTA CCA CAA Q |CGA
= CTG CCG CAG CGG
o ATT | ACT T AAT N AGT S
% A| ATC ACC AAC AGC
o ATA ACA AAA K AGA R
= ATG M | ACG AAG AGG
GTT V GCT A GAT D GGT G
G| GTC Gee GAC GGC
GTA GCA GAA E GGA
GTG GCG GAG GGG

YpoBeHb 2 (NpuBfie4eHne BHUMaHUA)
paspyLlleH

YHuBepca/ibHblU KOO
Macca okteTta | = 3700 penutcsa Ha 74

Macca okteTa |l = 4218 penutca Ha 74

Kod Eupolotidae
Macca okteTa | = 3700 genuntca Ha 74

Macca okteTa |l = 4265 He aenuntca

NMpegckasaHue 2 He NPOBEPANOCH, U KaK 3TO AeflaTb Ha perynsipHoun
OCHOBE — HEMOHATHO, HO (hanbcngurkalymsa Ha aToM NyTU
B NMPUHLMNE BO3MOXHA.
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IAA SETI Committee - 16 okTAA6pa 2024 r.

Admin Alexander Panov = 2N sl Li Jiankang John @
. i : i

i)
% Alexander Panov | Andrew Siemuon f - Li Jiankang

M . | O_IAA SETI Committee - final agenda and d...
Page 2 of 2

11.00 SETI developments

SETI at the Sardinia Radio Telescope — Andrea Mellis (5 min)
Breakthrough Listen update —Jamie Drew (5 min)

SETI Inst. update - Bill Diamond (5 min)

SETI at FAST -Tong-Jie Zhang (5 min) !

SETI at the University of Insubria — Paolo Musso (5 min)
PAST - Robert Blumenschine (5 min)

DSI South Africa - Takalani Nemaungani (5 min)

PSETI - Jason Wright (5 min)

11.45 Post-detection Developments - Kathryn Denning (10+5 min)*
12.00 New 2024 Post-detection Protocol document - Les Tennen (15 min
12.45 PDP consultation process and convergence at IAC 2025 - M.A. Garr

12.55 AOB
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The Future of the SETI Post-Detection
Protocols: Progress Towards Revisions

Leslie |I. Tennen, Kathryn Denning, Carol Oliver, Michael A. Garrett

© 2024 L.1. Tennen, K. Denning, C. Oliver, M.A. Garrett
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Leslie I. Tennen, Kathryn Denning, Carol Oliver, Michael A. Garrett

Brief History of Protocol Development

e 1989 IAA SETI Committee adopted ‘Declaration of Principles
Concerning Activities Following the Detection of Extraterrestrial
Intelligence’ (the Declaration).

e By 1992 approved by IAA, IISL, IAF, COSPAR, |IAU
1995 Draft ‘Declaration of Principles Concerning Sending
Communications with Extraterrestrial Intelligence’ (the Reply
Principles)

e 1996 IAA Board of Trustees formal |IAA Position Paper (revised 2007)

e June 2000 presented to UN COPUOS

e Report of COPUOS was approved by UNGA
2010 Revised ‘Declaration of Principles Concerning the Conduct of
the Search for Extraterrestrial Intelligence’

e |AA SETI Committee 2017, 2018, 2022

e Task Force — current authors + Lori Walton, Andrew Siemion
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2024 Revised draft puts handling of candidate evidence before
searching

2024 Proposed Text:

1. Handling Candidate Evidence

e In the event of a putative detection of extraterrestrial intelligence, the
discoverer will make all efforts to verify the detection, using the resources
available to the discoverer and in collaboration with other investigators.
Such efforts will include, but not be limited to, observations at more than
one facility and/or by more than one organisation.

Information about candidate signals or other potential detections should be
handled with the same care as provisional laboratory results, recognising
that initial findings may be incomplete or ambiguous, requiring thorough
analysis and confirmation, which could be a lengthy process. It is crucial to
uphold the highest standards of scientific responsibility and integrity
throughout this process. Additionally, best practices in science
communication should be employed to clearly convey the importance and
significance of candidate discoveries to non-specialist audiences.

e Reference to Rio Scale deleted
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Leslie |. Tennen, Kathryn Denning, Carol Oliver, Michael A. Garrett

. Searching:

SETI practitioners and their institutions and organisations will be
free to present reports on activities and results in public and
professional fora. Institutions and organisations should be
responsive to news organisations, social media platforms, and other
public communications media. Responses to inquiries should be

prompt, accurate and honest.

There is no obligation to disclose verification efforts until a discovery
is confirmed. If a candidate technosignature is discovered,
communication about ongoing observations and analyses may be
necessary to dispel rumours and provide accurate and reliable
information.

Speculative or unconfirmed conclusions should be clearly identified
as such, and exaggerated statements should be avoided.




P E K https://www.rbc.ru/life/news/670e3e869a7947c37f2794d6

«Mbl X HaWNKn». Y4YeHbIN
3aaBu 06 oOHapyxeHun
WHOMNJIAHETHON LUBUIN3aLUMN.
Kakas HOBOCTb MOXET CTaTb

«NaBHbIM HaY4HbIM NMPOPbIBOM
3a BCIO UCTOPUIO»

BenukobpuTaHuK 3aABMNK 0B oBHAPYXEHWW PA3BUTOM MHONMAHETHOM
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https://www.mirror.co.uk/news/weird-news/huge-alien-announcement-could-happen-33862768

Th the Parkes radio telescope in Australia (2] Image: Bloomberg via

G
m POLITICS | FOOTBALL m STRICTLY m ROYALS

EXCLUSIVE: Huge alien announcement
'could happen within weeks' as
professor says 'we've found it’

In what could potentially be the biggest story in the history of science - two rival teams of
astronomers are said to be racing to confirm the discovery of an alien civilsation

By Michael Moran
14:37,10 Oct 2024 | UPDATED 07:30, 110CT 2024 0 o @ @ | Q Lol L_.I
A British academic believes he has stumbled on the most world-changing piece of news in
recorded history.

Professor Simon Holland, who has produced documentaries for NASA-funded projects
including a project pinpointing Earth-threatening asteroids, says that two rival groups of
astronomers are in a race to publish the first confirmed evidence of an extraterrestrial
civilisation.
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2019, lNpokcuma LleHTaBpa, BLC-1, 982 MI'y, 5 yacos
Teneckon Parkes, ABcTpanusa

https://www.iflscience.com/breakthrough-listen-responds-to-claims-they-have-detected-an-alien-signal-76462

"In 2020 the Breakthrough Listen team identified a

candidate technosignature signal in observations “There have been no re-
conducted in the direction of the nearby star detections or other

Proxima Centauri using the Parkes telescope, which developments with respect
was denoted Breakthrough Listen Candidate 1 to BLC-1 which alter the
(BLC-1),” Siemion told IFLScience following the new conclusions in our 2021
claims. "Extensive subsequent analysis led to the publications."

conclusion that BLC-1 most likely originated from - Dr Andrew Siemion

terrestrial radio frequency interference.”

"The Listen team continues to observe many nearby stars, including Proxima Centauri, with a variety
of facilities, but there have been no re-detections or other developments with respect to BLC-1 which

alter the conclusions in our 2021 publications.”

42



SFERA - Pro Kocmoc
0 52,9K nognucumkos [MoagnncaTbCA

OH gosKeH 6bl1 NoATBEPAUNTD
Teopuio bonbLioro B3pbiBa, HO
BMECTO 3TOoro teneckon p)kemmca
Y366a ee noapbiBaeT

Ha AaHHbIA MOMEHT KpYNHenLWmM KOCMNYeckKMM Teneckornom B Mupe fABIaeTcs
Teneckon-pednekrop cucremol Koplia James Webb Space Telescope. 31y
opbuUTanbHY MHPPaKpPacHy obcepBaTopuMo CTPOUAN Lenbix 30 eT 1
noTpaTuAn Ha 370 10 MMANnMapaoB f0NNapoB. Ho 3To Toro cTouno, BeAb ero
ONTWKa B pa3bl MOLLHEE, YeM Y APYruxX NoJobHbIX annapaToB. Hanpumep,
obLwniA AnameTp ero 3epkana paeeH 6,5 MeTpa, Takum obpazom, niowlajb
cBeTa, KOTopbIA cobupaeT 3ToT Tesleckon, NpUMepHo B 5-6 pas 6onkLlue, Yem y
3epkana teneckona Hubble, nmerowero gnameTp B 2,4 MeTpa. lNaowaab
cobupatoulein nosepxHocT Webb'a npeBsilaet 25 kBagpatos, a y Hubble oHa
Bcero 4,5 MeTpa kBagpaTHbIX.
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2024-10-25
NT® nm. JlaHpay

[lepBUYHbIE YEPHbIE AbIPbl, TEMHAs MaTepus n aHTUMaTepus
B NOCT-UH(PISALUMOHHON BceneHHoM
A.[. Jonros

Seeding of galaxy formation by PBHs

Usually it is assumed that supermassive black holes (SMBHSs) observed in
large galaxies, are created by matter accretion to the galactic centers.

However, the necessary time is much larger than the universe age, even for the
contemporary universe, with the age about 15 billion years, to say nothing of the
20 times younger universe at z ~ 10.

Contradiction between observations and canonical theory is neatly solved if the
universe is populated by primordial black holes (PBH) that seeded formation of
cosmic structures, as is suggested 30 years ago:

A.Dolgov, J.Silk, PRD 47 (1993) 4244 (DS), "Baryon isocurvature fluctuations at
small scale and baryonic dark matter";

A.Dolgov, M. Kawasaki, N. Kevlishvili (DKK), NPB807 (2009) 229,
"Inhomogeneous baryogenesis, cosmic antimatter, and dark matter”;
and subsequent publications by our group.

PBH and DM

25.10, 2024 19 /69

ACDM+PBH
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