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Te KyLliee COCToOAHNne

«B3rnaHuTe ewe pas Ha 3Ty TOUYKY. DTO 34eCb. ITO
Haw Aom. OTo Mbl. Bce, Koro Bbl Nt0bUTE, BCE, KOTO Bbl
3HaeTe, BCe, O KOM Bbl KOrgaa-nnbo cabiwanu, sce
Koraa-nmbo cywecTBOoBaBLUME NHOAN NPOXKUAM CBOU
YKM3HW Ha Hel... Hawa nnaHeTa — Nnb OAUMHOKanA
MbIJINHKA B OKPYKaloLLLEN KOCMUYECKOM TbMme. B aToM
rPaHAMO3HOM NYCTOTE HET HM HaMEKA Ha TO, YTO KTO-
TO NPUAET HaM Ha NOMOLLb, Aabbl CNACTM HAc OT Hac
e caMumx».

Kapn CaraH. 1996 .

Pale Blue Dot, 1990




Koppekuuna ypaBHeHuna [lpenka
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N — KonndecTso pasyMHbIX LBHAW3ALMA, FOTOBbIX BCTYMATb B KOHTAKT,
R — xomuuectso 38634, 06pa3yHoLLIXCA B TO B HALLIEH ranaKTyKe;
fp — 11019 CONHLLENo06HbIX 38834, 06NAAAIOLIMX NNAHETAMY;
T — CPEAHEE KOMMYECTBO MAAHET (1 CNYTHUKOB) C NOAXOAALLMMM YCAOBUAMM
11151 3aPOXAEHUS LUBUAN3ALIMK,
Ji — BEPOATHOCTb 3aPOXAEHHA XU3HN Ha NAHETE C NOAXOAALUMA YCOBUAMM;
Jfi — BepOATHOCTb BO3HMKHOBEHUS PA3yMa HA MNIGHETE, Ha KOTOPOT €CTb XH3Hb;
fe — OTHOLIEHNE YMCNA NNAHET, Pa3yMHbIE XUTEAU KOTOPbIX CNOCOOHbI
K KOHTAKTY ¥ WLLLYT €10, K YUCAY NAGHET, Ha KOTOPbIX ECTb Pa3yMHas XU3Hb;
L, — Bpems Xu3HM TaKoii LUBUAU3ALIMM (TO eCTb BPEMS, B TEUEHNUE KOTOPOrO
IMBMAM3ALMA CYLLECTBYET, CNOCOGHA M XOUET BCTYMUTL B KOHTAKT).
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GOETHE

Genesis Project
Prof. Claudius Gros

Life's future

On earth, life has come a long way. Eons ago it emerged from its cradle under a then
voung sun. Will it find its destiny on the same planet, scorched to death by a hugely
expanded old sun? Maybe not, if we succeed to offer life alternative pathways on far
away worlds, which is the central idea of the Genesis project.

Evolutionary bottlenecks

Cells are not cells, the difference between life's two main types, prokaryotes and

eukaryotes, could not be more pronounced. Prokaryotes like bacteria have no nucleus,

no internal organelles and do not reproduce sexually or coalesce into differentiated
multicellular organisms. All in contrast to eukaryotes, which are in addition much
bigger, typically ten thousand times in volume.

With eukaryotic cells being 50 large, it is likely that the presence of oxygen in the

was a dition for their Overall, earth took more than 1.5
billion years to develop euka.ryonc cells, wluch indicates that rhe de\elopmem of
organisms of this level of compl amjot 1

Regarding the other habitable planets of our galaxy. it is hence often assumcd that
exobiological life, if present, would be mostly in evolutionary stages comparable to

earth's prokaryotic phase and devoid of lifeforms comparable to terrestrial eukaryotes.

Exploding complexity
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MepBbl 3Tan peanusaumM NpPoOeKkTa NpeanonaraetT OTNPaBKYy K M3BECTHbIM CTabuibHbIM 3BE3gam C
BbIPA’KEHHbIMW  NPOTOM/IAHETHLIMW ~ AUCKaMM  Fpynnbl  30HAOB-«ceAaTenen». OCHOBHaA 3agaya
«ceATeNem» - AOCTaBKAa B MNPOTON/AHETHble AWUCKM HabopoB OMOKaTa/NM3aToOpPOB, CNOCOOCTBYHOLLMX
MHTEHCMBHOMY [A06MONOrMYECKOMY CUHTE3Y C/IOXKHbIX OPraHUYeCcKMx CcoeamHeHUNn (BO3MOXKHO,
BK/IHOYAKOLWMX CMOCOOHbIE K camopeninkaumm paHHue npoctenwmne ¢popmbl PHK n IHK) B Bellectse
NPOTON/IAaHETHOro AUCKa.

(puc. AHHbI CepgaHoBOW)
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Nucleobase synthesis in interstellar ices

Yasuhiro Oba 1*, Yoshinori Takano 2'5, Hiroshi Maracka 3'4, Naoki Watanabe® ! & Akira Kouchi

The synthesis of nucleobases in natural environments, especially in interstellar molecular
clouds, is the focus of a long-standing debate regarding prebiotic chemical evolution. Here we
report the simultaneous detection of all three pyrimidine (cytosine, uracil and thymine) and
three purine nucleobases (adenine, xanthine and hypoxanthine) in interstellar ice analogues
composed of simple molecules including HzO, CO, NH3 and CHzOH after exposure to
ultraviolet photons followed by thermal processes, that is, in conditions that simulate the
chemical processes accompanying star formation from molecular clouds. Photolysis of pri-
mitive gas molecules at 10 K might be one of the key steps in the production of nucleocbases.
The present results strongly suggest that the evolution from molecular clouds to stars and
planets provides a suitable environment for nucleobase synthesis in space.

guadrupole mass spectrometer and an alominium (Al} substrate that can be cooled
to 10 K using a heliom (He) refrigerator. The base pressure is of the order of 1077
Pa Two deuterinm (D3} discharge lamps (L12098, Hamamatso Photonics), whose
photon floxes are in the range 109-10'* photons can—? 571, are attached to the
reaction chamber. Photon fluxes are estimated using the electric corrent measured
by a photodiode (AXTUVI99G, Opto Diode Corp.) placed in front of the substrate.
Gaseons samples of HyO, CO, NH;, and CH;O0H in a miving ratio of 5:2:2:2,
respectively, were supplied via continnous vapour deposition (gas deposition rate
of ~5x 101 melecoles em—? 1) with photoirradiation onto the Al substeate for
~200h at 10 ¥ The 200-h-long deposition yields the ice with the thickness of
~3600 monolayers (ML; 1 ML — 1 x 10** molecules em™2) if no photolysis of
molecules occurred under the conditions utilised in this study. The photon fluence
for 200h corresponds to ~2 x 1078 vears in molecular douds when the photon

Table 1 Quantification results for the nitrogen heterocyclic molecules targeted in the present study

https://www.nature.com/articles/s41467-019-12404-1.pdf

Name of molecule Molecular Maolecular Mass-to-charge ratio (m/z)  Yield (ppm}@ by a  Yield (ppm)? by a
formula structure of the ion €18 column ™ column
Nucleobases
Cytosine CHN0 0] 120505 2 1
Uracil C.HN,0, @ 130346 1 4
Thymine CoHeNz03 @ 127.0502 2 <3
Adenine CsHsNs 4y 1360618 01 -
Hypoxanthine CsHaN,0 (5) 137.0458 006 0z
Guanine C.HNO ) 152.0567 - -
Xanthing CsHaNa 02 @) 153.0407 0.04 -
Nitrogen heterocycles
Pyridazine CaHaNa 8 810447 i k1l
Pyrimidine CaHaNz @) 810447 < «
Pyrazine CaHaMNz oy 81.0447 35 41
Purine CsHaNg an 121.0509 2 5
Imidazole CsHalNz a2 63.0447 52 né3
Pyrazole CsHalNz a3 63,0447 89 20
a-midazolcarboxylic acid  C,H,N0 (1) 1130346 b 139
Glycine anhydride CaHeNz02 (15) 115.0502 3 42
Dihydrouracil CaHeNz02 16) 115.0502 <1 61

thase Ne malecules, o independent i
authantic sandard resgant (3upplemantany Note . The amall scale detacion and caleratan s of e oriap rass specttomairy were ol valiavad 2 shown in Supplarmantary Fig 35
*Relative weight with rslevanca to the total deposited gas in part per milion (1 ppm = 0.0001%) normalisad with each carbon aburdance

Pasitively identified but not quantified



https://www.nature.com/articles/s41467-019-12404-1.pdf
https://www.nature.com/articles/s41467-019-12404-1.pdf
https://www.nature.com/articles/s41467-019-12404-1.pdf
https://www.nature.com/articles/s41467-019-12404-1.pdf
https://www.nature.com/articles/s41467-019-12404-1.pdf
https://www.nature.com/articles/s41467-019-12404-1.pdf
https://www.nature.com/articles/s41467-019-12404-1.pdf

MpoeKT «KaTtanmnis» - pasa 1: «cearenm»

C-B-“P""““‘"“! IMPOBJIEMA 3KCITAHCHUH YEJIOBEKA U YEJIOBEYECTBA
HHA

&v

HNHET umenu C. H. Basunosa PAH, Mocksa, DKC-KOCMOHABT-HCIIBITATENb.
E-mail: krichevsky@ihst.ru

: :gg?nincn B KOCMOC: HOBBIN B3IJIA1 HA METO/10JI0T' 1O,
g YENOBEKOM NCTOPHIO, PEAJIBHOCTD, IIEPCIIEKTHBbI

g ?ﬂ?ﬁ%?ﬁﬂbﬂbﬁmcm Kpnuercknii Cepreii BranumuapoBad

E  vemopun u nepenexmuon OKTOp GHUIOCODCKHX HAYK, KaHAHAT TEXHHYECKHX HayK, podeccop,

g ) TTIaBHBIH HAyIHBIH COTPYIHUK OTAena HCTOPHH TEXHHKH H TEXHHUECKHX HayK

3

Bo3moxkHo, y uenoBeka Buma Homo sapiens CYIIECTBYIOT «KOCMHUHeCKUE 2eHbl» U CPelu HHUX
BAaXXHBIN «2eH KOoCMUUecKoil 3Kchnancuuy, - tunore3a apropa (Kpuuesckmii, 2014, 2022 [2, c. 297]),
KOTOPBIH SIBISIETCS YHUKAIBHBIM, yHHBEPCATBHBIMY», CBOIICTBOM U «MapKEepPOM», UpE3BEIYaHO BaXKHBIM
IS SKCIIAHCUH U JKU3HH BHE 3€MIH, - OoJee BOXHBIM, YeM T'€HETHYECKash YCTOIUNBOCTh K pajHalHu
(pamHOpe3UCTECHTHOCTB ).

B 2017-2018 rr. mocne anammza pesynsratoB moneta Ha MKC mo mpoekty “Twins” (2015-2016)
yueHsle NASA, CIIA BBHIBHHYIN THIIOTE3Y «KOCMHUECKOTO T€Ha» B CBSI3H C IMOCIEACTBHIMH
anuTenbHoro nojera (340 cyt.), msmeHeHmsIMHu reHoMa y acTpoHaBTa C. Kemmn. « NASA cienaio BEIBOS,
9TO CYNMECTBYET HEKUI «KOCMHUECKHIH T€H», KOTOPKIH aKTHBHPYETCSI I TTOCTE TMOMAJaHus YeI0BEKa
B YCJIOBHA HaXOXKIEHUA B KOCMOCE™ .
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Beegenme. (OCBOEHHME OKONOIEMHOTO KOCMHMECKOTO HPOCTPAHCTEA
(OKIT) nppeno K NOABACHHIO HOBLIX MPOOIEM, CBAAHHEIX ¢ TEXHOTeH-
HOH 33COPEHHOCTBI) TAK HAILIBACMEIM KOCMEHueckuMm mycopom (KM),
NpeACTABICHHEIM IIHPOKHM KJACCOM KOCMHYeckHX oOberTon (KO) He-
KYCCTEEHHOIO ITPOHCXOAIEHH, HAXOKIMXCH HA OKOJIO3EMHEIX OpOHTAX
[Ipi 3TOM KOJHYECTBO BRIPAOOTABIIHX PecYpC CHYTHHKOB, PA3IHYHBIX
cryneHeil paker 1 (JPArMEHTOR, CONPOBOXAAIINX KaxAbl 3anyck,
a Takke 00pa3yIOUMHMXCA B pesylIbTare OpPOHTANBHBIX PA3PYIICHHH, J0-
CTHITIO NIPEend, KOMJd OHO HAUHHAET CO3JABATL CEPREIHVID YIPO3Y He
TONBKO 1A MHIOTHPYEMBIX OPOHTANBHEIX CTAHUHI H (YHKIHOHHPYIO-
mux kocmuvecknx annaparos (KA), no u skonormn 3emom u OKII
Hansheiimee ocsoerne OKIl HesosMosno Ge3 3HaHHA Texyeil obora-
HOBKH, HAIM34 HCTOMHHKOR M 2aK0HOMepHOCTell 3pomounn KM. Peayis-

TaThl HCCNEA0BAHHI MOTYT GBITH HCMOIB30BAHEI HE TOIBEO IS COSIAHHA
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McxoaHbIM gu3aiiH:

Paboyee NONOTHO MNapyca M3 COOBParKeHWin paanaLMOHHOW CTOMKOCTU AONXHO ObiTb BbINONHEHO He U3
TPAAMUMOHHbBIX META/N/IN3UPOBAHHbIX NOAMMEPHbIX NAeHOK Tuna Mylar, HO M3 meTannmyeckoin donbru —
OAHOCNOMHON aNtOMUHNEBOWN UIU MHOTOC/IOMHOM C a/lOMUHMEBBLIM OTPaXKaloLWKUM MOKpbITUEM. YnpaBieHue
NapyCcomM BO3MOMKHO 3a CYET U3MEHEHMUA ero reoMeTpuu Npu MCMnosib30BaHUN UHTErPUPOBAHHbLIX B MOJIOTHO
CTPON M3 MaTepuanoBs C NamATbio GOPMbl TUNA HUKENUAA TUTaHa NPU U3MEHEHUWN CTENEHU ero Harpesa.

THE SPACECRAFT IS MADE MpeacTasnaeTcs LuenecoobpasHbIM

IN THE FORM OF A ELM-TREE SEED (ULMUS) o
cross sectional view pasmelleHne bMoKaTanAn3aTopoB Ha obpaTHOM
(HeoTparkatowen), obpaweHHOW K  uenu

basic components

= ;‘J;fl‘éf‘:;‘,‘,é’f':{:ifi:df;;s) NOBEPXHOCTU COJIHEeYHOro napyca. na 3storo

: npegnonaraeTca HaHeceHWe Ha MmaTtepuan
napyca HaHO-CTPYKTYPMPOBAHHOIO MaTepurana B
aluminum foil BMAE Neca yrnepogHbix HAHOTPYboK - Vertically
reinforcing parts Aligned carbon NanoTube Array (VANTA).

of titanium nickelide

TS
s

https://idis.org/wp-
i i content/uploads/2017/05/Principium17%2017051
70945.0pt.pdf
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Sampie by countesy of 8. Fiedler/H. Beisch (TU Hamburg)
Image credit: R. Heller (MPS Gottingan)

Evangelos Theocharous, et al. The partial space qualification of a René Heller et al. T Low-cost precursor of an interstellar
vertically aligned carbon nanotube coating on aluminium substrates for mission. 25 Jul 2020. https://arxiv.org/abs/2007.12814
EO  applications. 24 March 2014, Vol. 22, No. 6,
DO0I:10.1364/0E.22.007290, OPTICS EXPRESS 7307.
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Asporpadut (Aerographite) ANbTepHATUBHbIE OTEYECTBEHHbIE MaTepuansbl

CuHre3 NMOPOLIKOB A3POreJibHOI0 THNA
Ha OCHOBE TEXHHYECKOr0 yriepoaa

I. H. Pasaeaxososa, 0. A. Koxasosekasn, B. A. JluxoaoGos

Le] asporenssoro Tuna ¢ nnotmocTe 30 — 40 % o7
NAPBOHAYANBHOA MyTEM ngm;muuni ra: 0 yrnepopa e

YINEKMCNOTHOR Cpefe 8 TemneparypHom gwanazowe 500 — 1000 *C. ﬂuﬁ]aﬂu HTO HAWMEHbWEee
THNE W3 yrNepoaa ACCTMrAETCH Npw

cTenexw obrapa ymapq.u,uux WBCTHY !Bi.

croes: . L ymepod,

https://www.centauri-dreams.org/2020/07/30/the-path-
toward-an-aerographite-sail/?fbclid=IwAR1IhFxrgVeXW-
yolF9 Sku HJX6Jt19dQZARQBeD0OjO2AzUavix8yCNO1 4



https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4
https://www.centauri-dreams.org/2020/07/30/the-path-toward-an-aerographite-sail/?fbclid=IwAR1IhFxrqVeXW-yoIF9_Sku_HJX6Jt9dQZARQBeDOjO2AzUav1x8yCN01_4

MpoeKT «KaTtanmnis» - pasa 1: «cearenm»

[NapameTphl MaTepHana StencTEt yrepox SyencTeiit
MEHOYTJIEpPOJL,
Mopéosiorus Matepuaia AyelKu SUEHKH
Pasmepsi,Mxm:
Tonmua KaHana ~10 6-10
paceTosHHE MEXY Y3laMH 80-500 75-600
O6beMHas IUIOTHOCT, I/cM® 0,05-0,10 0,04-0,05
Herunnas mnotaocts (Pue), r/em’ 1,82 1,87
DnemMeHTHBIH cocTas, Mac. %o:
yriepoa 91,7 92,8
BOJIOPOL 1,9 0,6
Kucnopon 6.4 6,6
[TapameTpbl KpHCTALTHYECKOH CTPYKTYPBI, HM:
docz 0,3506 0,3567
Le 2,0 1.9
La <1,0 6,2

Avenctoin neHoyrnepog UMMY CO PAH
Ncnbitanma OO0 «-CtapTt», pespanb 2022 .




MpoeKT «KaTtanmnis» - pasa 1: «cearenm»

KomnoautHoe usobpakeHue nokassisaeT coaepxaHue pasnuutbix sewects 8 IRS 48: dopmanbaeruaa
(opaH>keBblit), MeTaHONa (3eneHbiit), MOHOKCKAA yriepoaa (dpuoneTosbiit) U aumeTunacbupa (cutui) / ©ALMA
(ESO/NAQJ/NRAO), A. Pohl, van der Marel et al., Brunken et al.

©ESO, L. Calcada, ALMA (ESO/NAOJ/NRAO), A. Pohl, van der Marel et al., Brunken et al.



MpoeKT «Katanns» - pasa 2: «xpaHUTenn»

BTopoli aTan npeanonaraet OTNPaBKY K TEM e UeNiAM, K KOTOPbIM paHee HanpaBAsAUCb 30HAbI-KCEATENNY,
rpynnbl 30HA0B-«XPAaHUTENENY, HECYLLMX Ha BOPTYy 6a3y AaHHbIX O COBPEMEHHOM KynbType.

(pnc. AHHbI CepgaHoBOW)

LenecoobpasHom npeacraBnaeTcs 3anmcb nHpopmaumm
HenocpeACTBEHHO B MaTepuase napyca nocpeacTtBOM TyHHENbHOM
MWKpPOCKONUKU. MNpn 3TOM AOCTUMNKMMA MNNOTHOCTb YCTOMYMBOM 3anmncu
nopagka 1022 6ut/kr npu pesepse 1000 atomos/6ut (Rose, Wright
2004, CypauH 2007), uTO no3BoAseT obecneymtb COXPaHHOCTb
MHPOPMALUM He 3a cyeT BPOHMPOBAHMA HOCUTENA C0EM BeLLecTBa
TO/NWMHON B HECKOJIbKO METPOB, Henpuemsemoro u3 coobparkeHui
MaCCOBbIX XapaKTEePUCTMK 30HAOB, @ 3a CYET ee MHOFOKPaTHOro
pe3epBMpOBaHMA NO MNaoWaAM napyca. Bca HakonneHHaa Ha Hayano
2000-x romoB KynbTypHaa WHPopmauma moxkeT ObiTb 3anmcaHa
noaobHbIM MEeTOOM Ha HocuTene maccoint meHee 1 r (Cypauu 2007).
MHorokpaTtHas n3bbITOYHOCTb EMKOCTM Napyca Npu 3anmMcy NogobHbIM
cnocobom no3BonseT pPasmMecTUTb Ha HeM He TONAbKo 06Lyio
MHPOPMALMIO, HO U AaHHble O MHOXECTBE OTAE/bHbIX UHANBUAYYMOB,
BK/ItOYMAA pe3y/abTaTbl NONHOM pPaclMPPOBKM FEHOMA M MACCUB INYHOM
MHbopmauum (BocnommHaHmi). MocnegHee bakTUYECKM NpeacTaBaseT
coboii ogHy 13 ¢opm TaK HasbiBaeMoro «unpposoro beccmepTma».




MpoeKT «Katanns» - pasa 2: «xpaHUTenn»

[n3aliH NpOTOTUNOB:

AARCH MISZSION FOUNDATICN

Nanofiche™

Nanofiche is a breakthrough new analog archival
preservation technology, designed to replace film-
based microfiche. Nanofiche stores orders of
magnitude more content in the same space as
microfiche, is impervious to temperature and
humidity, and never decays or has to be replaced.
Each letter is the size of a bacillus bacterium, and can
be read with a 1000X optical microscope. At 600 dpi,
150,000 photos or pages of text can fit on a single
8.5”x11” sheet of Nanofiche, making it by far, the
highest density analog storage media in the world
today.

https://www.archmission.org/nanofiche



https://www.archmission.org/nanofiche

MpoeKT «Katanns» - pasa 2: «xpaHUTenn»

«XpaHUTENU» — KPUTEPUI ABHOM UCKYCCTBEHHOCTM!

CnyTHUK «Masak», 2017 . CnyTHUK «3Be3ga yenosevectsa», 2018 r.



MpoeKT «Katanns» - pasa 2: «xpaHUTenn»

HayyHo-TexHu4yeckumn 3agen — asuratenm cemencrea «Mmnynbcy», OO0 «-CrapT», 2021-2023 r.r.



npOGKT «KaTtanuns» - skoHomMmumn4yeckune npeanocbl/Z1KU

On a possible future direction for optical
SETI
Dmitry Novoseltsev

Another striking contribution from Dmitry Novoseltsev. Here he suggests that the idea

of a kinetic jet engine provides a way of using orbital debris for propulsion and that the
spectral signature produced by this process may be a visible technosignature indicating
the presence of a technologically advanced civilisation.

Tethers
b

o
Canopy
Conceptof of SD as fusl for inter spacecraft using a kinetsc Jet engtne (KJE).
#1 fragment of space debris approached by the spacecraft. #2 “target” from the spacecraft 10 create the required collision, #3 spacecraft
by

Detved from Novoseltsey pages [2]

Principium | Issue 27 | November 2019

Rings around earth-like exoplanets as possible artificial
megastructures

Dmitry Novoseltsev

Our regular contributor, Imatpmii Hosoceanmes (Dmitry Novoseltsev), presents us with another of
his challenging ideas — that the presence of rings around an Earth-like exoplanet may enable us to
look for signs of a technologically advanced civilisation, that is, a "technosignature".

The Neil Stephenson novel, Seveneves, imagines such a ring. Take a look at The Orbits of Seveneves - A
book review with a touch of orbital dynamics, Part 2 - the orbits explained, Sander Elvik, Principium 21,

May 2018 (www.idis.org/Publications/Principium).

Principium | Issue 29 | May 2020



I'IpoeKT «KaTtanuns» - skoHomMmumn4yeckune npeanocbl/iIKKU

«B 3TOT MOMEHT, KOraa A /iexky B KpoBaTn 60NbHOM U
BCMOMMHAO BCHO CBOIO KMU3Hb, A MOHMMAIO, YTO BCE
NpM3HaHWe 1 6oraTcTBO, KOTOPbIE Y MEHSA eCTb,
H6eccMbICNEeHHbI M INLIEHbI BbICLLIEro CMbIC/1a Nepes,
INLLOM HEMUHYEMOM CMEPTMN...

MOXKHO HaTU U KYNUTb MaTepmanbHble Bewu. Ho
eCTb OHa Bellb, KOTOPYIO HEe/b3A HAUTU U KYNUTb,
KOr4a OHa NOTEePAHA — HEMb351 KYNMUTb «XKU3HbY.

Ctus [1kobc
24.02.1955 —
05.10.2011

S 7 mnpga,

Ctus xob6c. 2011 .
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NPUXM3HEHHbIN COOP M YNAaKOBKa INMYHbIX AAHHbIX,

nocaeayowan onaata U oTnpaBKa BMmecTe ¢ obuler 6a3on AaHHbIX




ABTOp HnarogapeH 3a ntobble 3ameyvaHus,
NOMONIHEHNA N KOMMEHTaPUMN.

danovoseltsev@mail.ru
@danovoseltsev

[NepBOUCTOYHUK:

https://www.socionauki.ru/upload/socionauki.
ru/book/files/evol 9/032-042.pdf
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