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MamsT Eeresns lleonmpoenya Yenuosa (01.05.1937-25.11.2021)

25 wosdps 2021 roga wa 85 rogy ywen w3 xmzsm Esreswit Nleonnaosiy YeHuos, JOKTOD DUIMKO-METEMETUHECKMX HAYK, BELYLIMN HAYHBIN COTPYAHMK
nabopaTopmi acTPOCNEKTPOCKONMK.

Ero ®u3ss Dbina casaaxa co CneunansHon acTpoduai<eckoi oDcepsaTopueit C Ha4ana ee cTaxosnexns. [locne oxowuarns YPansCcxoro rocyapCTBeHHoMn
yrmsepcuteta 8 1959 1, oH acnupanT u Hayusbiit coTpyaHmk Kpemmcxoi acTpodmaecxoi obcepsatopm AH CCCP. C 1965 no 1968 rr. npenogasan wa
xaenpe acTpOHOMMM ¥ reofeamm Ypaneckoro rocyaapcTaessoro yumsepcuteta C 1968 r. ow npuwen ua paboty 8 Cneymanssyio acTpodmansecxyo
obcepsatopuio W NpoWwen NyTe OT MNAJWEND HAy$HOIO COTPYAHMKA A0 BEylero HaysHoro coTpygHmka Esrewmit Jleowmgosis npopabotan B
obcepsatopum Gonee 53 neT, ero Bcera OTNMNANE BKTHBHAER XMIHEHHAR NOINUMR. 3T0 Duln BLIAAOWIMINCR YHSHLIN M YCNSWHLIR NEQAror ¥ NONYNSPH3aTop.
Becs ero XM3HeHHLIN NYTh - NPUMED CAMOOTBEPMEHHOND CITYXEHNS HayKe.

EN YeHuos c w#ayana pabotel 8 CAD Hauan 3aHMMaTeCs CNEXTPOCKONMEN BLICOKOTD Pa3peleHWs pRaa Denbix ceepx- M runeprwraxTtos (Purens. 6-5
Kaccuonen u ap ) u 8 cotpyasiectse ¢ J1 M. Crexxo npumernn MogensHbIE PacHeThl ANK NONYHSHNR KMHEMATHHECKMX Da3pe3ns Mx aTMochep i peleHns
conyTcTeyowMx MeTponommectnx 3agay. B 1970-x u 1980-x . axTeso y4acTe08an 8 MCCNSA0SaHMM M YCOBSPLISHCTBOBaHMM CNSKTPANLHOM annapaTyps
Sonsiworo Teneckona asuMyTansHoro (5TA) u B paspaborre MeTogm 06paboTiM CNEXTPOS BLICOKDID Pa3pelUeHNS.

C 1990-x m. no HacToswee BpeMms ocHoBHble pabotei EJI. Yenuosa nocemweHs! ropsumM naneprwraktam u LBV Tanaxmem. Ow wccnegosan
HECHEPHYHOCTL M HECTADMMBHOCTS MX BETPOS M WX BNMAHKE Ha 38e3noobpasosasme B accoumaumsx (6 Cas 8 Cas OBS. aseana No12 s accoumawm Cyg
0B2, HD 168607 n HD168625 & Ser OB1A). Ycrasoaun, 4To nocnefHke a8a 06bexTa coCTasNmioT yHMkansHyo napy LBV Manaxmma

B 3TM %e rogsl COBMECTHO C KONNETaMK MIYHAN CBEPXTMIaHTH YMEDSHHON MacChl Ha 3somoumoHHON cTagwm post-AGB. Buisanes sanrnit addexT Mx "CNexTPOCKONMHECKON MUMMEDMM ™ NoZ
CBEPXIWIanTl M TMNEpIWrasTel DONMBLLOH MaCChI.

Otmeyer cepebps+on megansio B[JHX s 1978 rogy, bnarogapsocTsmm u npemismm CAO.
B 2016 r. E NN Yenuosy nprcsosso 3saxme "3acnyxessni eaTens say KUP™

EJ1. YeHios axTMBHO M NOCTORHHO 3aHMMANCH NPENogasaHMeM ¥ NONYNApU3aLMen aCTPOHOMMK. CTYASHYECKME NPaKTUKM M aCTPOHOMMYECKME LLKOMNEI ANS CTapleKNaccHHKos B 0bcepsaTopum,
aganTaums obpazosatensHoi nporpammbl STAR. cTaThi 1 NexuMmM ANs WMPOKDK NMyONMEM, acTposOMISecKMi TypiaM. Ero npegassocTs u moD0oBE K KpacoTe HOYHOMD HeDa He MOIMKM OCTaBHTL
paBHOOYWHLIM Hi €0m=0ro Yenoseka. Earexmi [leoqngoswy rosopun: "CumoTpuTe Ha Housoe HeDo Kaxguill pas, Kora BaM NPeaoCTaBNAeTCR Takas soaMoxHocTs!. CroTpure

Konnem v opysss. myboxo crophs 00 370 HEBOCTIONHMMON YTPATE, BuIPaXas0T MCKPEHHIE CODONE3HOBaHNR ceMbe 1 Dnusmm Esresns Nleosnaosia.

MaMATE 0 BLIZSIWEMNCH YHSHOM U J0CToMHOM Yenosexe Careqmm Nleosmpoamye YeHiiose HaBCeria OCTaHETCS B HALMX CepaUax.

https://www.sao.ru/Doc-k8/Events/2020/Memory/
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BCNOMHWUTL TANAKTUKY

Korpa 8 1994 rogy e Nloc-AHgKenece 3emNeTpACeHWe Noracuno
$OHapKH U peKNambl, B NOMULMIO NOCINANWCh TPEBOXKHbIE 3BOHKM: Haf
Hamu ruradTckoe cepebpucroe obnako! 3emna M3-Nog HOT YXOLWT, TaK
ewe u ¢ Heba yrpo3a. ACTPOHOMMA B NOYETE BO BCEW AMEPUKE, HO TYT
K TOMY Ke, BCEro B Yace e3fpl, 3HameHuTan obcepsatopua MayHT
BuAncoH, rae He MeHee 3HameHuTeIid JaBaps dmepcoH bapHaps B
1905-m rogy Habupan cHumkm gnas “ ®otorpaduyeckoro atnaca
n3bpanHbix yyacTkoB MneyHoro My, Tak 4To o ManakTrke, Hawem
60NbWOM KOCMUYECKOM AOME, NMOAMW, KOHEYHO, CABILAAW. A, YBMAES,
He y3Hanu. M3-3a cBeTOBOrO 3arpA3HEHMUA, CMbiBLLEro MaeyHbli MyTb ¢
Heba u U3 namaTu nogen.

HEKDTO[JI:IE CHMTAKoOT €ro cnpasegnu BOl‘;I nNNaToit 3a TexH HHECI{Hﬁ
nporpecc. BepHyTb MUAbie /lepMOHTOBY “APOMaLLME OTHW NEYaNnbHbIX
AepeBeHb” U — nepececTs U3 “mepceaeca” B Tenery? fla HeT, 3auem xe!
“MpasunbHble” ponapw, cbeperas BaTTel u pybnu, ocBewanT yauus v
AoporK, a Hebo OCTABNAKT TEMHbIM.

W3 uhrephe'r-,qeﬁama O CBETOBOM 3arpAsHeHKwn. «I'Ipeno,u,aeanvne
aCTpOHOMMWHM B LLKONE Ha AONMHOM YPOBHE NONE3HEE, YEM
BO3MOKHOCTE BOOYMIO yBuAeTs Maeyrbii MNyte», He npuyacred nu
dBTOP 3TOro KOMMEHTAPKWA K HEQABHEMY BO3BPALLEHWUIO aCTPOHOMMWK B
wHony... 6e3 Habnogenuii!? [a u nocne Wkonei... Mpuexany K Ham, B
CneuymnanbHyio acTpodmusmnyeckyio obcepBaTopuio, Ha NPaKTURY
CTYAEHTBI MOCKOBCKOIO PuraTexa, NOYTH FOTOBLIE anpodmanm_ MB
NEPBYH He ACHYH HOYb 3aMETHUNKH Ha Hebe YKaKyH-TO NPOTAKEHHYHO
TyMaHHoCTb». Okasanocs: 38e3aHoe 06/1aKo, BbITAHYTOE BAO/b Wen
Nebeps, AENCTBUTENBHO, OAHO M3 CAMbIX 3aMETHbIX B MneyHom MyTn.

BbIXOAMT, KMBa ewe faBHAA-NPELABHAA PEKOMEHIAUMA BENMKOTo
naeanucra MNnaToHa: «M3y4aTb aCTPOHOMMIO TaK e, KaK reoMeTpuio, a

00-2CTe INOJIFlOCT ;0]

https://meqga.nz/folder/SRIEHDKb#6zvqAoSUNHSrmwZfV7xmXq
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A radio technosignature search towards Proxima

Centauri resulting in a signal of interest

Shane Smith®"?, Danny C. Price 2?3, Sofia Z. Sheikh©?2, Daniel J. Czech?, Steve Croft**,
David DeBoer @5, Vishal Gajjar?, Howard Isaacson 2%, Brian C. Lacki?, Matt Lebofsky©?2,
David H. E. MacMahon®, Cherry Ngz47, Karen l. Perez®, Andrew P. V. Siemion?*?,

Claire Isabel Webb?'°, Jamie Drew", S. Pete Worden' and Andrew Zic'?"

The detection of life beyond Earth is an ongoing scientific pursuit, with profound implications. One approach, known as the
search for extraterrestrial intelligence (SETI), seeks to find engineered signals (‘technosignatures') that indicate the existence

of technologically capable life beyond Earth. Here, we report on the detection of a narrowband signal of interest at =982 MHz,
recorded during observations towards Proxima Centauri with the Parkes Murriyang radio telescope. This signal has
characteristics broadly consistent with hypothesized technosignatures and is one of the most compelling candidatés 16 date.

Analysis of BLC1—which we ultimately attribute to being an unusual but locally generated form of interference—is provided in
a companion paper. Nevertheless, our observations of Proxima Centauri are a particularly sensitive search for radio technosig-
natures towards a stellar target.

NATURE ASTRONOMY | VOLS | NOVEMEBER 2021 | 145-1152 |
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Analysis of the Breakthrough Listen signal of
interest blc1 with a technosignature verification
framework

Sofia Z. Sheikh®'®, Shane Smith®"?, Danny C. Price '3, David DeBoer %, Brian C. Lacki®,
Daniel J. Czech®?, Steve Croft©'3, Vishal Gajjar®', Howard Isaacson @5, Matt Lebofsky®?,
David H. E. MacMahon'#, Cherry Ng@©'57, Karen |. Perez©%, Andrew P. V. Siemion®"5%,
Claire Isabel Webb''°, Andrew Zic® ™2, Jamie Drew™ and S. Pete Worden®

The aim of the search for extraterrestrial intelligence (SETI) is to find technologically capable life beyond Earth through
their technosignatures. On 2019 April 29, the Breakthrough Listen SETI project observed Proxima Centauri with the Parkes
‘Murriyang' radio telescope. These data contained a narrowband signal with characteristics broadly consistent with a techno-
signature near 982 MHz (‘blc1'). Here we present a procedure for the analysis of potential technosignatures, in the context of
the ubiquity of human-generated radio interference, which we apply to blc1. Using this procedure, we find that blc1 is not an
extraterrestrial technosignature, but rather an electronically drifting intermodulation product of local, time-varying interfer-
ers aligned with the observing cadence. We find dozens of instances of radio interference with similar morphologies to blc1 at
frequencies harmonically related to common clock oscillators. These complex intermodulation products highlight the necessity
for detailed follow-up of any signal of interest using a procedure such as the one outlined in this work.

NATURE ASTRONOMY | VOLS | NOVEMBER 2021 | 1153-1162
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BLC1 — «npoaykKT
NHTepMOoAaYyNALNN»

We found evidence for additional clock oscillator frequencies
affecting the lookalike population, including the sets displayed in
Fig. 5. As shown in Fig. 5a, we searched for patterns with integer
kHz oftsets (as in ‘Harmonic analysis’) and uncovered two individ-
ual sequences with spacings consistent with a 2.000004 MHz clock
oscillator. QOur data have a resolution of ~4 Hz, so we expect that
the last digit has an error of +4, which will propagate in the integer
multiplication of spacings. In Fig. 5 we display the extra error at the
Hz level to illustrate that these spacings are clearly the product of
the same oscillator: not only are the general spacings consistent with
powers of 2.000004 MHz, but the errors on those spacings are con-
sistent with propagating errors on the order of +4 Hz, for example,
16.000038 MHz. In Fig. 5b, we see these exact spacings relating blcl
(within propagated error, on the order of 100 Hz) with three looka-
likes at ~712 MHz, ~856 MHz and ~1,062 MHz.

This numerical analysis indicates that blcl is an intermodula-
tion product produced by a ~2 MHz clock oscillator that is mixed
with some other zero-drift RFI elsewhere in the band. We also find
that power at the blcl-companion lookalike frequencies from Fig.
5 is detected when the four archival signals at 982.002MHz are
detected, just like blcl, and is not detected when the archival signals
are not present (Supplementary Discussion 1.4).

However, as the goal of this study was
to determine whether bicl had an
Earth-based or interstellar origin,

we find that this is appropriate for
future work.




KuTarickuil 1yHHBIA poBep «HOnTy-2» npucian pororpaduu 3arajoq4HoOro

KyOou4ecKoro oobekra. O6 3TOM COOOIINUT KOCMUYECKUI )KYPHAJIUCT DHIIPIO
II>xoHC B cBOoeM Twitter. 4 nexkabps
b
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