The night sky: A view of infinity.
Does alien life exist out there?
Are such aliens perhaps traveling through space, and visiting earth?

HouHoe Hebo: B3rnsa B 6eCKOHEYHOCTb.
CyLecTByeT N TaM MHOMMAHeTHas XU3Hb?
MoxeT 6bITb, MHOMNAHETSIHE NYTELIECTBYIOT B KOCMOCE M noceLuaT 3emnio?

Many people believe in UFOs: visitors from space. But such extraordinary claims demand clear
evidence.

Evidence for alien visitors, however, does not exist.

To search for extraterrestrial life, we had better look out there: in space.

Millennia ago, our ancestors were already watching the stars. Was this another world, with
inhabitants of its own? Are the patterns of the stars related to this? Looking at the stars, people
imagined heroes and monsters, animals and mythical creatures...

MHorue ntogm BepAT B HITO - rocTen u3 kocmoca. OgHako Takvue cMernble 3asBneHus TpebyoT
HEOCMOPUMbIX AOKa3aTeNbCTB.

TeM He MeHee, JoKa3aTeNbCTB CYyLLECTBOBaHWS NpULLENbLEB HET, HO eCNU Mbl XOTUM HalTU
BHE3EMHYI0 XW3Hb, HAM CTOUT YCTPEMUTb B3N B KOCMOC.

ThicA4M NeT TOMY Ha3az Haww Npegkm yxxe Habnoganu 3a 3sésgamu. bbin nu 3aTo nHOM Mup,
HacenéHHbI cBoumM obutatenamn? CeasaHbl N C HUM y30pbl co3Be3ani? [Naas Ha 3Be3abl,
noav NpeacTasnsanu cebe repoes M YyA0BULL, XUBOTHBIX U MUPUYECKMX CYLLECTB...

In summer, for instance, there are three stars high in the sky: the summer triangle. Part of it is
the constellation of the swan. It looks like a huge cross. One can imagine this as a flying swan
with its wings widely spread.

JleTom BbicOKO B HEGE MOXHO YBUAETb TPU 3BE3/bl: NETHE-OCEHHUI TpeyronbHuk. Co3sesane
NebGeps siBnsieTca ero Yactbio. OHO NOXOXe Ha OrPOMHBI KPECT, B KOTOPOM MOXHO YBUAETb
neTsiwero nebeas ¢ LUMPOKO pacnpaBieHHbIMU KPbITbSMU.

In autumn, the complete cast of a heroic saga can be seen in the sky: Cepheus the king, and
Cassiopeia the queen; their daughter Andromeda; Cetos the sea monster, threatening to
swallow Andromeda; and Perseus, the hero who finally saved Andromeda.

Especially easy to spot is the constellation of Cassiopeia. It comprises five stars that are
arranged like the letter “W”. This constellation can always be found in the northern part of the
sky.

OceHbtlo B HeGe npeacTaBneH BeCb COCTaB repoeB ApeBHerpeyeckoro muda : uapb Lledert n
uapuua Kaccrones; ux goub AHgpomeaa; Kut — mopckoe YyaoBuLLe, rpossileecss nornotuTb
npekpacHyo AeBYLLKY; 1 repon [epcen, KOTopbl B KOHLLE KOHLIOB crnacaeT eé.

OcobeHHo nerko obHapyxuTb co3se3ane Kaccronen. OHO COCTOUT U3 NATU SIPKUX 3Be3[,
KOTOpble pacnosioXeHbl B BUAe nepeBEpHyToM Bykebl «M» nnu natuHckon 6yksbl "W" («aabn-
10»). B ceBepHbIX LUMPOTax 3TO CO3BE3AME MOXHO HaWTK B OKONO3EHUTHOWM YacTu Heba.

2

As the night progresses, the constellations of autumn are followed by those of winter. Among
them is one of the most magnificent: Orion, the hunter. His belt is marked by three stars that are
arranged in a straight line. Above these, two more stars show Orion’s shoulders, and another
two below, his feet.

To the lower left of Orion, we can see the brightest of all stars: Sirius.

C Te4YeHMeM HOYN OCEHHUE CO3BE3ANS CMEHSITCSH 3MMHUMU. K HUM OTHOCUTCSt OAHO U3 CaMblX
BENUKOMEnHbIX co3Be3auiA: 0XOTHUK OpuoH. Ero nosic oTMeyeH Tpemsi 3Be3gamu, kKoTopble
pacnonoxeHbl Mo NPsIMON NHWUK. [1Be Apyrve 3Be3fbl Hag HUMK nokasbiBatoT nneun OpuoHa, a
elle [1Be HWXE - ero Horu.

IleBee n HWxe oT OprOHa, NOYTM Ha NPOAOIHKEHUN NIUHUK €r0 Mosica, Mbl MOXEM YBUAETb
camylo sipkyto 3Be3aly Bcero Heba: Cupuyc.

But the constellations are just random patterns of stars. For the search for life in space, the
planets are more interesting.
In the course of weeks and months, they move compared with the stars.

OpHako co3Be3ans — 3TO BCEro NuLb cnyYaiiHble durypbl 13 3Bé3a. KusHb Ha 3Be3aax, no
KpanHen mepe B NPUBbLIYHOM HaM hopme, HEBO3MOXHA, 1 Goree NoaxoAsLUMM KaHaAUAATOM
[ONs NMouCcKa XU3HW B KOCMOCe SIBNSIIOTCS NnaHeTbl. C Te4eHneM Hegernb U MecsiLieB MOXHO
3aMeTUTb X ABMKEHME OTHOCUTENbHO 3Be3 — Befib CMOBO «MNfiaHeTa» NepeBoauTcs ¢
rPEYECKOro Kak «CTPaHCTBYyHOLLAsA».

Today we know that the planets are siblings of Earth, giant spheres made of rock and other
materials. Like Earth, they orbit the sun.

Unmanned space probes have explored all the planets at close range.

No life was found anywhere — and especially, no intelligent aliens.

Earth is the only planet which we know to be inhabited.

Ha cerogHsALWHWiA AeHb Mbl 3HAEM, YTO MNaHeTbl — 3TO BpaTbs U CECTPbI 3EMNU, rUraHTckue
Tena - ra3oobpasHble, XUAKME UK TBEPAbIE, MMEIOLME NOoYTU LWapoobpasHyto opmy. Kak u
3emns, oHW BpaLLatTcs Bokpyr ComnHua no opbutam.

BecnmnoTHble kocMUYeckue 3oHAb! UCCRefoBanu ¢ GNIM3KOro paccTosiHUSI BCE NNaHeThbI.
Hurge He 6bina HaleHa Xu3Hb — Tem 6onee, pasyMHast.

3emnsa sBNseTca eAMHCTBEHHON MIaHeToN, Ha KOTOpoW 0BHapYyXXeHa XW3Hb.

Life on Earth formed more than three billion years ago. All of today’s species, including man,
are descendants of a single common ancestor:

KusHb Ha 3emne oGpasoBanaCb OKOJ10 YeTbipex Munnnapaos neT Hadaj. Bce COBpeMeHHbIe
BWAbI, BKNIOYas Yenoseka, ABNATCA NOTOMKaMn 0gHoro obLyero npegka.
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A tiny single-celled organism, similar to today’s bacteria. It lived on certain substances in the
water, and did not require any oxygen.
From this ancestor, all other species evolved.

3710 ObIN KpOLLEeYHbI OQHOKIETOYHbIA OpraHnM3m, NOXOXWUA Ha COBpEeMEHHble BakTepuu,
KOTOPLIN XKW B HEKOM «MEPBUYHOM OKeaHe», Cpeae, NULEHHOI kucrnopoaa. MIMEHHO OH
NOCHYXWI eANHBIM NPedKoM Afsi BCero MHoroobpasusi BULOB, HacensioLmx 3emnto.

For a long time, all life was single-celled: even today, microbial life is still the most numerous!
Only after more than two billion years did complex beings evolve that are made of many cells,
like animals and plants.

B TeuyeHue foNnroro BpemeHu BCS XuU3Hb Oblna npeactaBneHa oaHOKNETOYHbIMU OpraHn3mMamMu:
Jaxe B Halle BpeMsi MMP MMKPOOPraH13MOB OCTAETCs CaMblM MHOrouMcreHHbIM! Bonee aByx
MWUNMapAoB neT NnoTpeboBanoch Ans pa3BuTUsA CYLLECTB, 06naaaoLLmx 6onee CroXxHoum
opraHusaumeii, a cyLly XuBble opraHM3Mbl ocBounu MeHee 500 MIH NeT Hasag.

All organisms on earth, as different as they are, have much in common:
Each cell, be it a bacterium or a human cell, contains DNA molecules. They are the blueprints
of all life forms.

HecmoTpsi Ha cBOM pa3nuuusi, BCe OpraHnM3aMbl Ha 3eMre UMET MHOO 06LLEero.
Kaxpas knetka, byab To 6akTepusi unu kneTka yenoseka, cogepxut monekynsl AHK. MmeHHo
B HMX 32KMOYEH KOA ANsi co3aHust BCeX (DOPM XU3HW.




All living cells are filled with water. It acts like a lubricant, keeping the cell alive. Without water,
every being would die.

And everywhere, the same chemical elements are the most important: carbon, hydrogen,
oxygen, and nitrogen. DNA, too, mainly consists of these four kinds of atoms.

Bce xuBble KNeTKM 3anornHeHbl XuakocTbio. OHa BaXkHa ANs ypaBHOBELLMBaHWUS AaBNEHWUIA
BHYTPW KNETKN N CHapPYXK, ANs BO3MOXHOCTW NepeMeLLeHNsI MOSEKYN 1 OpraHesn BHyTpu
KNeTKW, Ans TepMOperynsaunm, a Takke kak pacTBopuTenb 1 OQHOBPEMEHHO Kak cpeaa Ans
Broxnmmyeckmx peakumin. imeHHo 6narogaps XuaKon Boae KNeTkn OCTalTCs XXUBbIMU.

Be3 Boabl No6oe xunBoe CyLwecTBo NOrnbHeT.

M Be3ge oaHUN 1 Te Xe XMMUYECKUE dNeMEHTbI ABNSAITCA CaMbIMU BaXXHbIMUW: Yrnepo,
BOAopog, kucnopod v aszot. Monekynel IHK Takke COCTOAT M3 3TUX YeTblpeX BMAOB aTOMOB.

These basic materials can be found in space, too. Even some “prefabricated components” of
our molecules can be found in space, for example preliminary stages of parts of the DNA.
These substances are among the most frequently found in the universe. So alien life is perhaps
using just the same elements as we do.

3T e OCHOBHbIE 3MEMEHTbI MOXHO HalNTU 1 B KOCMOCe. TaM MOXHO 0BHapyXuTb Aaxe
HekoTopble "cOOpPHbIE KOMMOHEHTbI" HALLMX MOJIeKyS1, HanPUMep, aMUHOKWUCIIOTbI — «KUPTINYNKA
XMU3HUY», N3 KOTOPbIX «MoCcTpoeHbI» AHK.

B03MOXHO, MHOMNAHETHas XM3Hb COCTOUT U3 TEX Xe 3NIEMEHTOB, YTO U 3eMHasi.
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The same is true for water: Of all suitable liquids, water is the most common. Life forms based
on completely different substances are likely to be rather rare.

To e camoe MOXHO ckasaTb Npo BoAy. EcTb ocHoBaHusi npegnonaraTh, YTO BOAA COCTaBnsAeT
OCHOBY XWM3HM He Tomnbko Ha 3emne.

Water can be found almost everywhere. But mostly it is only present in the form of ice, or as a
very thin vapour. Life, however, requires liquid water, and that is very rare.
Where does liquid water exist?

Boay MOXHO HalTh NpakTu4ecku Besae. B ocHOBHOM OHa MpUCYTCTBYET B BUAE NbAa Ui B
BuAe o4eHb criaboro napa. Tem He MeHee, XM3Hb B M3BECTHbIX HaM hopmax TpebyeT
Hanuums XuaxKon Boabl, a 3To 6osblIas PeaKoCTb.

e xe cylecTByeT xuakas Boga?

On the moon, there is no liquid water. In the sunlight it is much too hot, and in the shadow,
much too cold.

Furthermore, there is no air. Without air, or in very thin air, water would vapourise at once —
even if the temperature is just right!

Thus, no life can exist here, not even micro-organisms — except ... within a space suit.

Ha JlyHe HeT xuakon Boabl. Ha CONHEYHOWN CTOPOHE - CAWLLIKOM XapKo, B TEHU - CIIULLKOM
XOnoAaHo.

Kpome Toro, Tam HeT Bo3gyxa. bes Bo3gyxa unu B o4eHb pa3pexeHHOM Bo3ayxe Boaa Obl
cpasy npeBpaTunach B nap — Aaxe ecnv Bcé B Nopsiake ¢ Temnepartypoi. Monyyaetcs,
HUKakne opMbl XU3HW HE MOTYT 34eCh CyLLEeCTBOBaTb, AaXe MUKPOOPraHN3Mbl —

...eCnv ToNbKO He B ckadhaHape .

Most places in space are just like the moon:

Mercury, the innermost planet, looks very much the same.

On Venus, however, there is air. But it is much too hot there; more than 500 degrees
centigrade.

Mars is colder than Earth, and has only very thin air.

Ecnu nnaHeTa pacnonoxeHa cpaBHWUTENbHO BrM3Ko K CBOEMY CBETUIY U, YTO CaMoe rnaBHoe,
nuiweHa atmocdepsl, TO cUTyauusi Tam byaeT kak Ha JlyHe:

Mepkypuii, Gnvkaniuas k ConHuy nnaHeTa, BbIrMaauT Tak xe.

B 10 e Bpemsi y BeHepbl ecTb atmocdepa. OgHako Ha 3ToW NinaHeTe Xapko HacTomMbKo, YTO
Temnepatypa npesbiwaeT 500 rpagycos no Lienbcuto.

Ha Mapce xonogHee, 4em Ha 3emse, 1 BO34yX TaM O4eHb pa3peXXeHHbIN.

Even further out, at the planets Jupiter, Saturn, Uranus and Neptune, it gets increasingly chilly.
These are gas planets without a solid surface. So liquid water can’t accumulate here.

Ecnu oTnpaButbes ganblue, Ha nnadetax KOnutep, CaTypH, YpaH u HenTyH, cTaHoBUTCS BCE
XoriofHee 1 xonofHee. JTo ra3oBble NnaHeTbl 63 TBepAo MOBEPXHOCTU, MOITOMY XUAKas
BOJA He MOXET 34eCh HakannueaTbesi. OQHAKo BoAa MOXET HAXOAUTLCS MOoA, BHELLHEN
06004KON X CYTHUKOB!
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All this shows that a habitable planet has to be large enough, or it will not have air; and small
enough, or it will not have a solid surface.

Bcé 370 roBoput 0 ToM, 4To obruTaemas nrnaHeTa AomkHa ObiTb 4OCTAaTOMHO 6OMbLUION, YTOObI
nmeTb aTMocdepy. Ho ecnu nnaHeta CIIVLLIKOM 6onbluasi, To eCTb PUCK, YTO OHa COCTOMT 13
KOHEHCMPOBAHHbIX ra3oB 1 He UMeeT TBepAOoN NOBEPXHOCTU.

Furthermore, it has to be at the right distance from the sun, so that the temperature is just right.
Near the sun, it’s too hot...

... and far away from it, too cold. Only in the transition zone — in the “green belt” — can a planet
support liquid water.

Kpome Toro, oHa JosikHa BbiTe Ha Hy)XHOM paccTosiHum oT ConHua, 4Tobbl UMeTb
onTUMarbHy0 TeMnepartypy.

Psagom ¢ ConHLeMm - CrULLKOM apKo ...

... a paneko ot CornHua- CMULLKOM XOmnoAHo. TOMbKO B NEPEXOHON 30HE - B TakK Ha3biBAEMOM
«TOSICE XM3HU», UMW «3EMEHON 30HEY (€€ elle Ha3biBaT «30HOW 3naToBNackuy) — nraHeTa
MOXET NoAAepPXK1BaTh XUAKY BOAY, U TO, ECMM Y 3TOW MIaHeTbl eCTb 3aluTHas obonouka —
aTMocdepa, NpefoxpaHsioLlas eé oT peskux Nepenagos TEMNePaTypsbl .

Mars is situated on the outer edge of this zone.

The atmosphere on Mars is too thin for liquid water to exist here.

But this was different shortly after Mars formed, four and a half billion years ago: Back then, the
atmosphere was still thick, and water did exist. Mars looked much like Earth, with rivers, lakes,
and perhaps even an ocean. Could life have formed then?

Mapc HaxoauTCcs Ha BHELLHEM Kpae 3Tol 30Hbl. ATMocdepa Mapca crnuwikom paspexeHa Ans
TOro, Yto6bl Tam 6bina xuakas Boaa. Ho YeTbipe ¢ NONoBUHOM MUnNMapaa neT Hasag, Bckope
nocne Toro, kak cpopmmpoBarncs Mapc, Bcé 6bi10 nHave: Torga atmocdepa boeina no-
npexHeMy NnoTHasi, U Boda AeWCTBUTENBHO cyllecTBoBana. Mapc Bo MHOroM noxoamn Ha
3emrio Co CBOMMU pekamMu, 03Epamu, U BO3MOXKHO Aaxe okeaHoM. Tak Morna nv B To Bpemst
06pa3oBaTbCsl XKU3Hb?




But Mars lost most of its air — it is too small and its gravity is too weak. So it became cold, and
the water froze. Space probes have discovered that it turned into ice and now is hidden deep
below the surface.

Today, Mars is an icy desert planet.

If life ever existed here, then it probably became extinct. Instead of living creatures, it's more
likely that only fossils will be found: vestiges of ancient life.

Ho Mapc notepsin 605bLUyt0 YacTb CBOeN aTMocdepsbl - OH CIIULIKOM Marl, U ero rpaButaums
cnuwkom crnaba. A rmaBHoe — ero crnaboe MarHUTHOE Nore He MOrfo NPEensiTCTBOBaThL
«CAyBaHWio» aTMocdepbl YacTMLamm corHeuHoro BeTpa. CTano xonogHo, 1 NoYTy Besi BoAa
3amepana. KocMmuyeckre 3o0HabI 06Hapyxunu, YTo OHa npeBpaTunach B Nef, U Tenepb CKpbiTa
rny6oko nof NoBepXHOCTbIO, NMMBO cTana napoM B MapcuaHcKkol atmocdepe.

CerogHsa Mapc - 3To nefsHas nNycTbliHHAs NraHeTa.

Ecnu %u13Hb 3aeck korga-nubo cylecteoBana, To, Ckopee Bcero, BbiMepria. bonee BeposTHo,
4YTO BMECTO XMBbIX CyLLECTB OyayT HaAEeHb! NWLLIb UCKONAeMble OCTaHKM - crnefbl APEBHEN
KU3HU.
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Was there life on Mars?

Tak 6bina v xusHb Ha Mapce?

It's August 7th, 2012.

The space probe “Curiosity” is speeding towards Mars at 20-thousand kilometers per second.
Still moving at twice the speed of sound, a breaking parachute opens.

But the Martian air is too thin to land on a parachute.

Thus, a special trick is used...

7 aBrycta 2012.

Kocmunyeckuii 3oHg “Curiosity” Mmuntcst B cTopoHy Mapca co ckopocTbto 6onee 10 km/c.
Ha ckopocTu, B [IBA PASA npeBblLlatoLLen CKOPOCTb 3BYKa, OTKPbIBAETCS TOPMO3HON
napaLuioT.

Ho mapcuaHckuii Bo3ayx CAULLIKOM pa3pexeH, YToGbl NPpU3eMIIATLCS C NapaLlloToM.
MoaTtomy ucnonb3ayeTcs creumnanbHbli npueM - koMBGUMHUMpoBaHHasi paboTa napaluoTa
TOPMO3HbIX ABUraTenen.

“Curiosity” has landed. Its research work is beginning.

It searches for certain rock formations. They will provide information about early Mars.
“Curiosity” finds its way through difficult terrain, to reach the rock formations.

The rock is examined using a laser beam, and interesting spots are identified...

... a drill takes samples...

... in a miniature laboratory inside the vehicle the samples are studied in detail. Was there a
life-friendly environment? Could life have formed? Answering these questions is “Curiosity’s”
mission.

“Curiosity” coBepLuaeT nocagky. HaumHatotcst uccnegoBaHus.

Mapcoxop aHanusupyeT ropHble Nopoapbl Ha NOBEPXHOCTU KpacHOW nnaHeTbl. dTa
MHGOPMaLMSA MOMOXET y3HaTb O TOM, Kakum 6bin Mapc B paHHee Bpems.

“Curiosity” npoknagpiBaeT CBOIN NyTb Yepe3 CrOXHbI penbed MecTHOCTH, YTobbl fobpaTbes
[0 ckan.

Mopopaa n3yyaetcs ¢ NOMOLLbIO NAa3epHOro nyya, pacno3HalTCst UHTEPECHbIe BKpanieHus. .. ...
... @ CBepsio No3BONSET cAenaTtb OTBEPCTME M B3ATb 06pasLbl NOpoAbl, HAaXoAsLWencs nog,
NOBEPXHOCTbIO. DTO BaXHO, BeAb BEPXHAS YaCTb rPYHTA, Kak 1 Ha 3emne, nogsepxeHa
paspyatoemy fercteuo ConHua n atmocdepsbl.

... B MUHMaTiopHon nabopaTopun Mapcoxoga obpasLpl nogpo6Ho nayyatotcst. beina nu
OKpyXXaloLlasi cpeaa nNpurogHa Ans xu3Hn? Morna nu BO3HWKHYTb Xu3Hb? 3apada "Curiosity” —
[aTb OTBETHI HA 3TN BONPOChI.

Was Mars inhabited, or forever lifeless?

Bbin v Mapc obuTtaeM, unu HUKorga He 3Harn XusHu?
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Both would be thrilling! So far, we know of only one inhabited place: Earth. A second inhabited
planet in our vicinity would show that life is common everywhere in space.
But if Mars was always lifeless, this could mean that life is very rare throughout the universe.

W TOT, 1 apyroii BbIBOA BaXXEH AN NOHUMaHWUSI MPOLLECCOB NPOUCXOXAEHUS U pa3BuTUst XK3Hu.
Moka Mbl 3HaeM NU1LLb OAHO MECTO, HAaCENEHHOE XM3HbIO - 3emnto. [ipyras obutaemas nnaHeta
B GnvKaMLIMX OKPECTHOCTSIX MOKAXET, YTO XU3Hb pacnpocTpaHeHa NnoBcoay B KOCMOCE.

Ho ecnn Mapc Bcerga 6bin 6e3XM3HEHHbIM, 3TO MOXET 03HayaTb, YTO No Bceln BeceneHHom
KM3Hb BCTPEYAETCS He TaK YK M 4acTo.

Another place that might harbour life is found near the planet Jupiter. One of its moons, Europa,
could be inhabited.

In fact it is much too cold here, and there is no air. The surface is completely made of ice which
never melts. But the strong gravity of the giant Jupiter causes something special to happen: the
small moon is continuously kneaded, and thus heated, from within. Deep below the surface it is
warm, and there is liquid water.

An entire ocean is hidden there, with perhaps twice as much water as in all the oceans on
Earth!

Especially interesting are the numerous lines that crisscross the surface. There are deep
crevices here, just a few metres wide, but perhaps kilometres deep.

[Opyroe mecto, koTopoe Morno 6bl TanTb B cebe Xn3Hb, HaxoauTcs BOnu3un nnaHeTs! KOnuTep.
OpwH 13 ero cnyTHUkoB, EBpona, BnonHe moxeT 6biTb obuTaema.

Ha camom pgene, 3aecb CAMLLKOM XOMNOAHO M HET BO3AyXa. [ToBEPXHOCTb NOMHOCTLIO COCTOUT
130 NbAa, KOTOPbIN HUKOrAa He TaeT. Ho mn3-3a cunbHoM rpaButaumm ruradTa-Konutepa
NPOUCXOAUT UHTEPECHOE ABMNEHME: NPUNNBHBIA pa3orpeB Heap cnyTHuUKa. Mnyboko nog
NOBEPXHOCTBIO - TEMNMO, U BOAA TaM MOXET HaxoaUTbCS B KUAKOM cocTosHUM. Moa
NMOBEPXHOCTBIO CKPbIT LIENbINA OKeaH, B KOTOPOM, BO3MOXHO, B AiBa pa3a 6orbLue BoAbl, YeM BO
BCEX okeaHax Ha 3emne!

OcobblIlt UHTEPEC BbI3bIBAIOT MHOFOYUCMEHHBIE NINHWUM, KOTOPLIMU MCCEYEHA NMOBEPXHOCTL. ITO
rny6oKune TpeLLmMHbI LIMPUHOW BCErO B HECKOMbKO METPOB, HO B rNyOuHY, BEPOATHO, yXoasLuue
Ha Lenble KWIoMeTpbl.

In the depths, there is eternal darkness.

Hot springs on the oceans’s bottom provide scarce energy. Life can’t thrive here; only very
simple organisms might exist.

Certainly they would be very different from terrestrial life. But perhaps there are things in
common. For example, all life probably requires an outer envelope — like microbes on Earth.
But who knows what really exists in Europa’s ocean...

B rnybuHax uapuT BeyHas TbMa.

[opsiune NCTOYHUKM Ha AHE OKkeaHOB efBa N o6ecneynBaloT 4OCTaTOYHO 3Heprun. B Takmx
YCNOBUSIX KM3Hb HE CMOXET NPOLBETaTh, U MWL CaMble NPOCTbIE OPraHW3Mbl CMOTYT BbIKUTb.
KoHeuHo, oHM ByayT CUnbHO OTNNYaTLCS OT 3€MHbIX. HO, BO3MOXHO, Y HUX €CTb YTO-TO O6LLEE.
Tak, HanpumMep, NOXOXe, YTO BCE XUBble OPraHn3Mbl TPEOYOT BHELIHEN 0GONOYKM, BHYTPU
KOTOPOW MpOTEKAT peakumu BblAeneHns SHepPrum, NPoUCXoamnT obpasoBaHme HOBbLIX MOJIEKYT,
HeobXxoaMMbIX ANa pa3MHoXeHust. Mo kpaliHeln mepe, Ha 3emne Bce MMEHHO Tak, Aaxe B
MWUKPOMMPE.




Ho KT0 e 3HaeT, 4To Ha camMoM Aerne ckpbliBaeT okeaH EBponsl ...
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Even if life is found on Europa or Mars; intelligent beings certainly don'’t live there. We are alone
in our solar system.

Far away, we can see the stars. Each of them is a distant sun.

Most of these suns have their own planets: There are billions of other solar systems out there.

Jaxe ecnu Ha EBpone unun Ha Mapce HailgeTcs Xu3Hb, KOHEYHO, Mbl HE BCTPETUM TaM
pasyMHbIx cyLiecT. Mbl - oaHu B Hawew ConHeYHon cucteme.

Bpaneke mMbl MOXeM yBuAeTh 3Be3abl. Kaxaas U3 HUX — 370 fanékoe ComnHLue.

Y GOMbLUMHCTBA U3 3TUX COTHL, €CTb CBOM COBCTBEHHbIE MMaHeTbl. B kocMoce ecTb Munnuapapl
[pYrUX MnaHeTHbIX CUCTEeM.

In 1995, the first planet at another star was found. This star can be seen each night in autumn,
even without a telescope. It's called “51 Pegasi”, after the constellation of Pegasus, in which it is
situated as seen from Earth.

This star’s planet however can’t be seen even with the largest telescopes: The light of the star is
very bright, and completely outshines the much smaller planet.

B 1995 rogy 6bina oTkpbITa NepBas nnaHeTa okono Apyrow 3se3gbl. OceHblo 3Ta 3Be34a BuaHa
Kaxayro Houb faxe 6e3 Teneckona. OHa Ha3biBaeTcs "51 MNeraca " n HaxoOWTCs, Kak HECMOXHO
noragatbes, B co3sesauu MNerac, ecny Habnoaatb ¢ 3eMnu.

OpHako nNnaHeTy 3ToV 3Be3/ibl HEMb3si yBUAETb AaXe B camble 6onblLUMe Teneckonbl: CBeT
3B€3/bl O4EHb APKWIA, U NOMHOCTLIO 3aTMEBAET NMaHeTy, KOTopas BO MHOIO pa3 MeHbLLE.

So how do we know that the planet exists?

It was found using a sophisticated method.

If a planet is circling around a star, then the star, too, is not completely still. It wobbles back and
forth in return.

The star moves very slowly. Still, this can be measured to a high degree of precision — even if
the star is moving back and forth literally as slowly as a pedestrian. From the strength and
rhythm of the star’s motion, the mass of the planet and the size of its orbit can be calculated —
without ever actually seeing the planet.

Tak oTKyAa e Mbl Y3Hanu, 4To nnaHeTa cyLiecTByeT?

Ona 6bina obHapy»eHa Npy NOMOLLM [OBOSLHO CIIOXHOTO METoAa.

Ecnu Bokpyr 3Be3abl BpallaeTcs NiaHeTa, To 3Be3fja He MOXET OCTaBaTbCsl COBCEM
HenoaBuxHOW. BMecTo aToro oHa nokauvBaeTcsi B3aa-Brnepés.

3Be3aa ABMXKETCS 04YeHb MeAneHHO. TeM He MeHee, 3TO ABUXKEHNE MOXHO U3MepPUTb C
BbICOKOW CTEMNEHbIO TOYHOCTU - AaKe eClnv 3Be3[a ABMXKETCS CO CKOPOCTbIO neLuexona. 3Hast
napaMeTpbl «MOKauYMBaHUsi» 3Be3[bl - UX CUMY U PUTM, MOXHO BbIYUCIIUTL Maccy nnaHeTbl 1
pasmep ee opbuThl, Aaxe He Habnogas eé.

Another method used to find planets works differently. If the planet happens to move exactly in
front of its star, as seen from Earth, then the star temporarily appears slightly dimmer — just by
fractions of a

EcTb v apyroit MeTof, NCrosib3yeMbiil A4S NOUCKa BHECOSTHEYHbIX MAaHeT (UX Ha3bIBaKT eLé
aksonnaHetamm). Ecnv npu HabmioaeHnn ¢ 3emni okasbiBaeTCsl, YTO MriaHeTa NPOXOANT TOYHO
nepe[ cBoel 38e3/10M, TO 38e3/a KaKoe-TO BpeMsi KaeTCsi TYCKNee — BCero Nuilb Ha A0Mu
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percent. But this, too, can be measured with high precision, and allows us to determine the size
and orbit of the planet.

It was discovered that the planet of “51 Pegasi” is rather strange. It is almost as large as
Jupiter, but orbits so close to the star that it is heated to more than 1000 degrees.

npoueHTa. Ho gaxe aTy HEGOMbLUYO PasHULY MOXHO U3MEPUTb C BbICOKOW TOYHOCTbIO, U
6narogaps el onpegenuTb pasmep U opouTy nnaHeTb.

BbisicHunocb, 4to nnaHeTa 3se3abl 51 MNeraca 4oBOMNbHO cTpaHHas. OHa NOYTKM Tak e Benuka,
kak FOnuTep, HO BpallaeTcs Tak 6nm3ko Kk 3Be3ae, YTo HarpeBaeTcs 6onee yem go 1000
rpagycos.

Since 1995, more and more planets have been discovered. Today, they number more than one
thousand.

Most of them are giant planets that are not suitable for life. To find smaller planets like Earth, an
even higher precision is necessary. Specialized space telescopes are used to achieve this.

Haunnas ¢ 1995 roga oTkpbiBatoT BCE GonbLue 1 6onblue ak3onnaHeT. Ha 2017 rog wux
HacuuTbIBaeTCs Gonee TpeX ThICAY U eLle NoYTN AECATb ThICAY KaHAMAATOB B 9K30MNIaHEThI
XOYT CBOEr0 NOATBEPXKAEHMS.

BOnbLuasi ux 4acTb — 3TO MMraHTCKu1e NNaHeThl, He NPUroaHble ANS XWU3HU. ONns Toro, YTobbl
HaWTW NNaHeTbl MOMEHbLUE, Takme kak 3emnsi, TpebyeTcs elwé 6onee BbiCOKas TOYHOCTb. [Ans
3TOro MCMOJIb3YHTCS CNeumanv3vpoBaHHble KOCMUYECKME TENECKONbI.

Starting in 2009, NASA’s Kepler telescope searched for Earth-like planets. It steadily watched a
certain area of the sky, towards the constellations of the Swan and Lyra. There, it monitored
more than 150 thousand stars simultaneously, and looked for signs of orbiting planets. The
hope was that Kepler data might discover a planet just like Earth.

C 2009 ropa teneckon HACA «Kennep» uckan semnenogobHole nnaHeTbl. OH HeNpepbIBHO
Habntogan onpeaeneHHbl ydacTok Heba B HanpaBneHun co3sesamn Jlebeas v Nnpbl. B aTon
obnacTtv oH Mor oTcrnexuBaTb 6onee 150 ThicsY 3Be37 OAHOBPEMEHHO, U UCKaTb MPU3HaKK
BpaLLaoLLmMxca BOKpyr 3B€34 nnaHeT. bbina Hagexaa, YTo AaHHble, NnonyveHHble ¢ «Kennepay,
nomornu 661 06HaAPYXMTb Takyto e NnaHeTy, kak 3emns.

But even Kepler could only determine the size and the orbit of such a “second Earth”. What the
planet looks like, and whether it harbours life, will remain unknown.

To find out more, the planet would have to be imaged. But so far, photographs are only possible
of planets that are very far away from their stars, and thus much too cold — uninteresting for the
search for life. What's more, even these photos only show the planets as tiny dots.

The Hubble Space Telescope for example took this image of a planet orbiting the star
“Fomalhaut” in the constellation of the “Southern Fish”. The planet orbits a hundred times further
out than Earth is from the sun

Ho paxe Takou Teneckon kak «Kennep» cnocobeH onpeaenvTb TONbKO pasmepbl U opbuTy
Takon "BTopon 3emnun". OcTaéTcss HEU3BECTHbLIM TO, KaK NraHeTa BbIrMSAMT, U HECET NN OHa B
cebe Xn3Hb.

YT06b! y3HaTb 60nbLUE, HY>KHO NOMy4nTh dhoTorpadmm nnaHeTsl. OgHaKO 4O CMX NOP BO3MOXHO
coTorpadmpoBaTh NULLb T€ NNaHEThl, KOTOPblE HAXOAATCA Ha BOMbLLIOM PAaCcCTOSIHUM OT CBOUX
3B€3[. /13 aTOro crnegyeT, YTO OHM CAIULLKOM XONOoAHbIE , U He NPeACTaBNAT MHTepeca Ans
noucka xwu3Hu. Tem 6onee, Aaxe Ha Takux oTorpadusx nnaHeTbl BUAHbI KakK KpoLleYHble
TOYKN.

Tak, KocMuyeckuii Teneckon «Xab6n» nonyyun gotorpaduio NNaHeTbl, BpaLlaloLLencs BOKpyr
3Be3abl GomanbrayT B co3se3gum "KOxHol Pbibbl". MnaHeTa HaxoauTCcs CNMLLKOM Aaneko oT
CBOel 3Be3Abl - B CTO pa3 Aanblue, Yyem 3emns ot ConHua.




10

— much too far out. Habitable planets have to be close to their stars — so close that no telescope
today could capture an image of them.
But there are plans for new telescopes that should make this possible.

MoTeHumanbHoO obrTaemble NNaHeTbl JOMKHbI BbITb HACTONbKO GIIM3KM K CBOMM 3Be3famM, YTO
HW OZVH TeJIeckon Ha CerofHsILUHUIA AeHb HE MOXET caenaTh ux coTorpacuin.-Ho ecTb nnaHsbl
no pa3paboTke HOBbIX TENECKONOB, KOTOPbIE AOMKHbI PELLNTb 3Ty Npobnemy.

A combination of multiple space telescopes is to be deployed. In formation flight, they will
combine their gathered light.

In this way, the bright star can be precisely masked out. A distant Earth will then appear as a
tiny dot next to the masked-out star.

HyxHo pa3paboTaTb KOMNIEKC U3 HECKOMNbKNX OpBUTanbHbIX Teneckonos. B rpynnosom nonéte
OHM coBepyT NONyYeHHbI CBET BOEAWHO, NMPY 3TOM UCMONb3Ys CreumanbHylo Macky,
3aKpbIBAOLLYIO OT SIPKOrO CBETa 3Be3/bl.

Takum 06pa3om, CBET SIpKON 3Be3abl MOXET ObITb 3KpaHMPOBaH MUK NpuUrnyLleH. A ganékas
3emns Oyget BbIrMsSAeTb Kak ManeHbkas Touka psiaoM C «3aTeHEHHONY 3Be30M.

From the light of the small dot, measuring devices can now determine the temperature of the
planet, and the composition of its atmosphere. This will show if it is habitable. Maybe even
certain gases can be found that would indicate inhabitants on the planet — like the oxygen that is
released by plants on Earth.

In this way, it would really be possible to detect life on a distant planet!

But no telescope will ever show what such lifeforms actually look like.

To unravel that mystery, one would have to travel out there — to a distant star. Will this ever be
possible?

Mo cBeTy ManeHbLKON TOYKN M3MepuTenbHbIe NPUBopPLI Tenepb MOryT onpeaenuTb TemnepaTtypy
nnaHeTbl N cocTaB ee atMocdepbl. ATV AaHHbIE NOKAXYT, NPUro4Ha N OHa AN XKU3HU.
Bo3moxHO, faxe MoryT 6biTb HalieHbl HEKOTOPbIE ra3bl, 4TO MOrNo Obl yka3aTb Ha
CyLlecTBOBaHVe obuTaTenei Ha nnaHeTe - Kak KUCNopoga, KOTopbI BbiAenseTcs pacTeHnaMm
Ha 3ewmne.

EcTb n gpyroii cnocob, He Tpebytowmin npsambix HabnogeHuin. MoxHO aHanusuposaTb
XMMMUYECKUI cocTaB aTMocdep aK30MNnaHeT, usy4asi, kKak MEHSTCS NPOXOAsLLMNe Yepes ATy
aTmocdepy nyyn ocseluatoLLen ee 38e3abl. Ho 3To Takke 04eHb CroXHO 1 TpebyeT 6onbLumnx
TEenecKomnoB, XenateneHo 3a npegenamm atMocdepb! 3emnu.

Takum cnocobom AencTBUTENBHO MOXHO 6bINo Gbl pacno3HaThb XWU3Hb Ha Aanékux nnaHetax!
Ho HW oanH Teneckon HUKOrAa He MOKaXeT, kak 9TV (hOPMbl XU3HU HA CaMOM Jere BbIrnsasT.
YT06bI pasragatb 3Ty TalHy, HYXHO OTNpPaBMTbLCA TyAa — NPAMO K Aanékon 3sesae. CTaHeT nu
3TO Korga-HMbyab BO3MOXHbIM?

The distances to the stars are unimaginably large. A comparison shows the travel times to be
expected: A flight to Mars takes six months, and to Jupiter, at least two years. At the same
speed, more than a hundred thousand years would be needed to reach 51 Pegasi! For the time
being, voyages to the stars are impossible.

PacctosiHusi oo 3Be3q HeBoobpasmmo bonbluve. [ina cpaBHeHus: Ans nonéTta Ha Mapca
HeobxoaMMO LECTb MecsLeB, Ha KOnuTep — He MeHee ABYX NeT. Ha Tol e ckopocTu
notpebyeTcsi 6onee Yyem CTo Thicsiy neT, YTobbl AoneTeTb Ao 3Be3abl 51 Meraca! B HacTosiwee
BpPEMS NYTELeCTBUS K 3Be34aM HEBO3MOXHbI.
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But in our imagination, we can explore the stars! We will head for three stars with very different
planets.
Our first target is located towards the constellation of the Swan.

Ho B HaweMm BoobpaxkeHun Mbl MOXEM uccreaoBaTh 38€3abl! Mbl HaNpaBMMcs K TpéM 3BE3gam
C OYeHb pasHbIMK NiaHeTaMu.
Hawwa nepBasi Lenb HaxoaMTCcsa B HanpasneHun coseesaus Jlebeas.

We are approaching the “Kepler 16” stellar system. Here, two suns are circling each other: A
double star — which is not unusual. In fact, most stars are not single stars, like our sun, but have
a partner.

This stellar couple is orbited by a giant planet — it was discovered in 2011 and is about as large
as Saturn.

This planet probably has many moons, like all giant planets in our solar system.

If one of these moons is very large, there might be liquid water on it.

If there is water, is this moon inhabited?

MeI npubnuxaemcs k 38é3aHoin cucteme "Kennep 16". 3geck ABa conHua BpallaTcs aApyr
BOKpYr Apyra, 370 [ABoWiHas 3Be3fa. / a1o He peakocTb BO BceneHHon. Ha camom pgene,
60NbLIMHCTBO 3BE3[ - HE OAUHOYHbIE 3BE3/bI, Kak Hale ComnHue, a UMET CNYTHUK Unu faxe
HECKOIbKO.

Bokpyr aToi 3B€3HOI Napbl BpaLlaeTcs rMraHTckas nnaHeta — oHa 6bina otkpeita B 2011
rogy v pasmepamu noxoxa Ha CaTtypH.

Y 3TOW NNaHeTbl, BEPOSTHO, TaK )X€ MHOT0O CMYTHUKOB, KaK U y BCEX MaHeT-TMraHToB B HaLlen
ConHeyHom cucteme.

Ecnu oguH 13 3TUX CNYTHWKOB 40CTATOYHO OONbLUOK, TO Tam MoXeT ObITb aTMocdepa 1 Boaa B
XKWAKOM COCTOSIHUMN.

Ecnu Boga EcTb, TO MOXET N ObITb XWU3Hb?

Two suns are shining in the sky. The rocky landscape shows no sign of life...

But a stain in the water is noticeable... caused by tiny single-celled organisms — alien microbes!
So far no one knows how life actually came about. Was it perhaps just by chance, so very
improbable that it never happened a second time throughout the universe? Many scientists
have a different opinion. They believe that life will arise in almost any place that provides the
right ingredients.

[1Ba conHua cusoT B Hebe. CkanucTbi Nen3ax He NPOsiIBASIET HUKAKUX MPU3HAKOB XU3HMU. ..
Ho B BOAe 3aMETHO NATHBILWKO... OHO MOABUNOCH Brarofapst KPOLUEYHbIM OAHOKMETOYHbIM
opraHusMam - MHoMMaHeTHbIM Mukpobam! OTo noka Nuwb daHTasun.

[0 cyx NOp HUKTO He 3HaeT, Kak Ha caMoM [erne NosiBUNach Xu3Hb. BoamoxHo, 3To Gbina
yucTas Cry4YalHOCTb, TOrAa O4YeHb ManoBEpPOSiTHO, YTO 3TO MOTIIO NPOU30ITY FAe-To eLlé BO
BceneHHon. Ho MHorve y4éHble cumTaloT nHade. Mo nx MHEHWI0, XXN3Hb MOXET BO3HUKHYTb
npakTMyecku B Ntobom MecTe, rae ecTb Nogxoasaiune aAns eé BO3HUKHOBEHUS U pa3BUTUSA
yCIoBUsi.
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On Earth, the first life forms already existed very soon after the planet formed. This quick
appearance could mean that life is nothing out of the ordinary.

Highly developed organisms like plants and animals, however, appeared only very late on
Earth. Perhaps they require special conditions to evolve, like a sufficient level of oxygen in the
air. Single-celled life is much less demanding. Thus, it can exist on many planets that are not
suitable for highly developed life.

Therefore, it could be that most inhabited planets only harbour very simple life forms.

OyeHb CKOpO, CMyCTst MeHee MuUnNnuapga net nocre popMUpoBaHUs NnaHeTbl, Ha 3emre yxe
cyllecTBoBany nepsble hopMbl XKM3HU. ITO M NpaBaa NOYTU MIHOBEHHO, YYMTLIBAS!, YTO B Te
BpemeHa 3emns Bbina KpaliHe HerocTenpuMMHa U noasepranacb HenpepbiBHOMY
MeTeopUTHOMY «0BCTpeny». Takoe BbICTPOe BO3HUKHOBEHME XM3HW MOXKET 03HaYaThb, YTO B
JKU3HU HET HUYEro HEOBLIYHOTO.

OfHaKO BbICOKOPA3BUThIE OPraHW3Mbl, TaKMe Kak PACTEHUS U XKMUBOTHbIE, MOSIBUNUCE Ha 3emrie
HamHoro noaxe. Ckopee Bcero, Ans Ux 3BonioLum TpeGoBanmchk ocobble YCroBusi, Hanpumep,
[0CTaTOuYHbIV YPOBEHb Kicnopoaa B atmocdepe. OAHOKNETOUHas XU3Hb He Takasi
TpeboBaTenbHas.

MoaToMy BEPOSITHO TO, YTO BOMBLUMHCTBO OBUTAEMBIX MNAHET TasT B cebe TOMNbKo camble
NpoCTble OPMbI XUSHU.

“Kepler 16" is far away from us. But another presumably habitable planet is rather close, at a
distance of only 22 lightyears. It orbits the star “Gliese 667C” in the constellation “Scorpius”.
“Gliese 667C” is a red dwarf star — a star that is less hot than the sun and shines only very
weakly. Three quarters of all stars are such Red Dwarfs.

Multiple planets orbit around “Gliese 667C”. One of them is located in the “green zone”.

"Kennep 16" oyeHb ganék ot Hac. OgHako ecTb 1 Apyras NpeanonoXxvTensHo obutaemas
nnaHeTa, KoTopas HaxoauTcsi ropasfo 6nvxe — Ha paccTosiHUK BCero 22 cBeToBbIX NeT. OHa
BpaLlaeTcs Bokpyr 3Be3abl "Gliese 667C" B co3esgun CkopnuoHa.

"Gliese 667C" — 370 KpacHbI kapnuk: 3T 3BE3a4bl MeHee ropsiune, yem CornHue, 1 cBeTsT
o4yeHb cnabo. Tpu YeTBEPTU BCEX 3BE3[ - 3TO KPACHbIe KaprnKu.

Bokpyr "Gliese 667C" BpaLuaeTcsi Heckonbko nnaHeT. OgHa U3 HUX HaxoauTcs B "3eneHon
30He".

It's twice as large as Earth. So it has a stronger gravity and probably a much thicker
atmosphere. That would make it warm enough for liquid water.

The planet rotates extremely slowly. Thus, the temperatures on the day and night hemispheres
could be very different, and could cause strong storms.

OHa BaBoe 6ornblue 3emnu, eé rpaBuTauusi MoXeT BbITb cunbHee, a atTmocdepa, BO3MOXHO,
6onee nnoTHas. ATo AenaeT eé noTeHUManbHO NPUroAHON AN HANUYMS XUAKON Boabl —
KOHEYHO, eCI PaccTosiHue OT MaTePUHCKON 3Be3abl 0GECneunT NOoAXOAsILLYI0 TeMnepaTypy .
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The larger a planet is, the more water it will probably harbour. This quite large planet might
therefore be entirely covered by water.

But we don’t know if this planet really is a water world.
Perhaps continents also exist here, lush with plant life.

Uem KpynHee nnaHeta, TeM 6onbLlue oHa morna 6bl coaepxaTtb BOAbI. BbixoawuT, 4to ata
Bonbluas nnaHeTa MoXeT GbiTb NOMHOCTbIO NOKpbITa BOZOW.

Mbl noka HMYero He 3Haem npo 3Ty NNaHeTy. nOKprTa OHa OKEaAHOM WIM HET, CKOJIbKO Ha Hew
MaTepuKoB N eCTb Jn 3enéHble neca...

Plants probably would not be green on this planet. The green plants on Earth are adapted to our
white sunlight. Here, the light is more reddish. Adaptation to this light might lead to different
plant colours.

The sun hardly moves in the sky and appears almost fixed in one spot. Therefore plants might
evolve with a fixed orientation towards the sun.

They would also have to adapt to the strong gravity and stormy winds. This might lead to sturdy
stems, and to a mechanism that folds and stows the leaves during strong wind.

B03MOXHO, YTO pacTeHus Ha 3Toi NnaHeTe He 6binu 6bl 3enéHbiMu. 3enéHble pacTeHns Ha
3emne npucnocobneHsl k 6enomy conHevyHomy cBeTy. 34eCh xe AHEBHON cBeT Bonee
KpacHbIn. K ToMy e, Mbl HE 3HaeM, Kakue fnyyu nponyckaet atMocdepa 3TON NnaHeTbI.
ApanTaums K CBeTy, AOCTUTLLEMY NMOBEPXHOCTU, MOXET OKpPaLLUMBATb PacTeHUs B pasfnyHble
ugeta.

CornHue eaBa aBmxkeTcs no Heby. KaxeTcs, 6yaTo oHo cTout Ha ogHom mecte. U 3geck y
pacTeHuin, kak 1 y NOACOMHYXOB Ha 3eMre, MOXET pasBUTLCSA reNIMOTPONU3M: ABWXEHNE BCes
3a conHueM. Mim Takke NnpuaeTcs aganTMpoBaTbCs K CUNbHOM rpaBUTaLmMmn U LUITOPMOBBLIM
BeTpaMm. B Takux ycroBusix pacTeHusiM noHagobuTcs Kpenkuii cteberb, a Takke MexaHusm,
KOTOPbIV crubaeT, cKnagblBaeT NNCTbS NPU CUITbHOM BETpe.

The true inhabitants of this planet will certainly be very different — or they don'’t exist at all.

Red dwarf stars are more common than stars like the sun. Planets of such stars are therefore
the most numerous, and we are an exception!

But there must also be planets that are virtually the spitting image of Earth.

An instrument like the Kepler telescope could soon detect such a planet. Let's travel to the area
in which it might be found.

ObuTtaTenu aToin nnaHeTbl, 6e3ycrnoBHO, OyayT B KOPHE OTNMYATLCSA OT NPUBLIYHBIX HAM POpPM
XWU3HWU — ecnu OHW BOOOLLIE CyLLECTBYIOT.

KpacHble kapnvkoBble 3B€3abl ropa3fo 6onee pacnpocTpaHeHbl, Y4eM cosHLenonobHbie
3Bé3abl. OTclofa cneayert, YTO U NNaHeThl Y Takux 38€3 Hanbonee MHOrOYUCNEHHbIE, U Mbl
ABNsemMcsi ucknoveHmem!

W BCE-Takn fomkHbl BbITb NNaHeThI, KaK ABE Kannu BoAbl NOXOXME Ha 3emMrio.

Takol MHCTPYMEHT Kak Teneckon «Kennep» Mor 6bl BCkope OGHAPYXUTb TaKyto NaHeTy.
[aBaiitTe nodaHTasnpyem 1 nepeHecémcsl B Ty 061acTb, B KOTOPOW OHa MOXET OblTb HakgeHa.
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A star like the sun, orbited by a planet like Earth — here the chances of finding highly developed
life are best.

But even this planet is not exactly like Earth — for example, there might be more oxygen in the
atmosphere here than on Earth.

What would this mean for life here?

It would be easier to fly! There could be flying creatures much larger than anything that flies in
our sky.

3Be3aa, kak Hawe ConHue, BOKPYr KOTOPOW BpallaeTcs Takas nrnaHeTa, kak 3emss: UMEHHO
30€Cb BENMKM LUAHChl HAWTW BbICOKOPA3BUTYH XW3Hb, XOTb OTAANEHHO HAaNOMUHAOLLYO
3EMHYI0.

Ho paxe y Takon nnaHeTbl ByayT oTnnymsa — Hanpumep, 6onee nNnoTHasi atTMocdepa

Kak 310 0Tpasutcs Ha XWU3HU?

Jletatb 66110 661 Nerye! Mbl Mornu 66l YBUAETH NeTaloLWMX CYLLECTB, U Kyaa bonee KpynHbIX,
4YeM Te, YTO Ha 3emre.




Giant balloon-like animals are floating high above the ground.

They are half plant, half animal. Just like plants, they absorb the sunlight and live off its energy.
For other kinds of animals, too, flying would be easy: Big, bird-like creatures could exist, larger
than anything comparable on Earth.

Swarms of such creatures hunt the balloon animals, which try to escape to great heights to
which the hunters can’t ascend. Most succeed, but one straggler is too slow. The hunters use
their weapons. They can emit very strong pulses of ultrasound, and focus them on their prey,
the balloon animal. It is stunned and defenseless.

Its strong hide rips, and it loses its buoyancy. Slowly it sinks down, until it is stranded in the
canopy of the forest below. Now, it is an easy prey.

[MraHTckme WapoobpasHble KMBOTHLIE NapPSAT BbICOKO Hag 3eMnen.

3TO HaMoMOBUHY PacTeHUsl, HAMOMOBMHY XMBOTHbIE. Kak U pacTeHusi, OHW MormoLwarT
COSTHEYHbIN CBET U XKMBYT 3a CYET 3HEpPrum ceeta.

[pyrve Buabl XUBOTHBIX TOXE MO Bbl C NEKOCTHIO NeTaTh

Cobupasch B cTan, OHM OXOTATCA Ha LAp00BPasHbIX KUBOTHBIX. Te CTPEMATCA NOAHATLCA Ha
6OrbLLYIO BLICOTY, I1€ OXOTHUKAM UX HE 40CTaTb. BOMbLUMHCTBO yCneno cnacTuck, HO OAVH
oTcTan. OXOTHUKU UCTIONb3YIOT CBOE opyxme. OHM MOTYT UCMyCKaTb CUTbHENLIME
yNbTPa3BYKOBbIE CUrHambI ¥ HANPABMATL MX HA CBOIO XePTBY, OrfyLuas U nuiias eé 3aluTbl.
Eé npoyHas LiKypa pBETCS U OHa GorbLue He crnocobHa AepxaTbes B Bo3ayxe. XKUBOTHoe
MeAJIeHHO CryckaeTcs BHW3, MOKa He NpU3eMnuTcs Nog nonorom neca. Tenepb 3710 nérkas
nobbiya.
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Other kinds of life, too, are made possible by the abundant oxygen: Molluscs, like octopuses on
Earth, could live on land. Maybe there are five-armed animals here that swing from branch to
branch.

Their arms have finger-like extensions with which they can easily handle objects, just as
humans can.

Some even take shreds of the hide of a stranded balloon animal, and use them like a
paraglider: So they can glide from one treetop to the next. Maybe such beings will one day
evolve an intelligence like ours. The essential preconditions are already there.

[Opyrve Buapl xn3Hu, Toxe ByayT BO3MOXHLIMU, 0COBEHHO, ECIM KOHLIEHTPAaLWs KCriopoaa B
aTMocdepe nnaHeTbl GyAET Bhille, YEM NPUBbLIYHAS HaM.

Mornu 6bl cyLLEecTBOBaTh U NATUPYKUE KUBOTHbIE, NEPEMELLIAIOLLMECS C BETKW Ha BETKY.

Ha nx pykax nmetoTcsi nanbLenofobHble YANMHEHWS!, KOTOPbLIMUW NETKO XBaTaTb pasHble
npeameThbl, NPSAMO Kak y nofen.

HekoTopble faxe 6epyT 06pbIBKY LLKYP NOrMBLLMX LWapoo6pasHbIX U UCTIONb3YIOT UX Kak
napannaH, 4Tobbl CKOMb3UTb OT OAHON BEPXYLLKU AepeBa K Apyroii. KTo 3HaeT, BO3MOXHO, B
XOAie 3BOMIOLMN Y STUX CYLLECTB MOSIBUTCA UHTENIEKT Kak y Hac. Bce HeobxoanMble Ansi 3TOro
YCIOBUS! yKe eCTb.

These creatures are pure fantasy, and certainly don’t exist exactly like this. But they show that
all alien life will be subject to the principles of evolution.

Each organism evolves in such a way as to make it best adapted to its environment. Thus, alien
life will be as diverse as the planets it lives on.

But some adaptations will be equally advantageous on every planet: For example eyes...

... legs ...

... or using sunlight for food. Such inventions of life will probably be found on many planets.
Intelligence itself is just such a result of evolution. So on some planets, there should also be
intelligent aliens.

Bce 3Tu co3paHus - umcTasn aHTasus, U, KOHEYHO, HE SIBMSIOTCA B TOYHOCTW Takumu xe. Ho
OHM NOKa3bIBaKOT, YTO BCA MHOMMAHETHas XWU3Hb GyAeT pa3BuBaTLCS B COOTBETCTBUM C
3aKoHaMM 3BOSIOLMN.

Kaxablil opraHuam pasBvBaeTcs Takum o6pa3om, YTobbl cTaTb Haubomnee NPUCIOCOBNEHHBIM K
okpyxatoLen cpeae. Ctano 6biTb, MHOMMAHETHas XU3Hb GyAET Takow xe pasHooGpasHoW, kak
1 MNaHeTbl, Ha KOTOPbIX OHa obWTaeT.

Ho HekoTopble aganTaumm GyayT oAvHAKOBO LienecoobpasHbl Ha Kakaon nnaHeTe, Takve Kak
rnasa ...

... HOTW ...

... NN 1CMosib30BaHMe COTHEYHOro CBETa Ans NUTaHus. Takue XU3HeHHble n3o6peTeHus,
BEPOSITHO, MOTYT BbITb HAWAEHBI HA MHOMMX 1 MHOTWX MIlaHeTax.

WMHTennekT cam no ceGe ABNAETCA UMEHHO TakuM Pe3ynbTaToM 3BOSIIOLMK. Tak 4To Ha
HEKOTOpbIX NMaHeTax Takke JOMKHbI XUTb pa3yMHble MHONMAHETsIHe.
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However, they're unlikely to have two arms and two legs. They will look much more... alien.
There should even be planets with technologically advanced civilisations...

OpHako Bpag v y HUX 6yayT ABe pyku u aBe Horu. OHn ByayT BbIrnsiaeTb HAMHOro GornbLue ...
MHO3EMHbIMU.
MoryT faxe cywwecTBoBaTh NaHEThl C TEXHONOMMYECKU PasBUTLIMU LIUBUIIM3ALUAMM ...

So far there are no clues to any such civilization. But in the depths of space, there is certainly
enough room for them...

How numerous are such advanced aliens? At what distance from Earth might the nearest
civilization of this kind exist?

[1o cux NOp HET HMKaKMX KNtoYen K oBHapyXeHWo Takon umsunmsaumn. OgHako He CTouUT
COMHeBaTbCS, 4TO B rnMybuHax KocMoca Ans HUX JOCTaTOYHO MecTa...

MHOro nn TakmMx pasBuTbIX MHOMMAHETAH? Ha kakom paccTosiHUM OT 3eMiv MoXeT
cyulecTBoBaTb bnivxanluias LMBMnn3aums Takoro poga?

Viewed from 10 lightyears away, the sun appears merely as one star among others.

But it is a special star: From its third planet, radio signals are sent out into space.

This began about 80 years ago. As the signals are moving at the speed of light, the oldest have
by now moved 80 lightyears out into space. This sphere shows how far they have advanced.
All stars within this sphere can receive our signals today. Is there an inhabited planet among
them?

C paccTosiHuna B 50 cBeToBbIX NeT ConHue BbIMMAAMT BCErO NULLb Kak O4Ha U3 MHOTUX 383,
Ho aTa 3Be3aa ocobeHHasi: ¢ e€ TpeTbeii NMaHeTbl B KOCMOC MOCHINAT paauocurHans.

370 Havanock okorno 100 neT ToMy Ha3aa. MockonbKy CUrHanbl ABUXKYTCS CO CKOPOCTbLIO CBETA,
camble CTapble U3 HUX K HAacTOsILLEMY BpEMEHM coBepLumnnmv nyTb B 100 CBETOBbLIX NET B
kocmoce. JTta chepa NokasbliBaeT, kak A4aneko OHW NPOABUHYIUCH.

CerogHs Bce 3BE3bl B 3TOV cdhepe MOryT NonyunTb Hawwm curHansl. EcTb nu cpeam nx nnaHeT
obutaeman?

A planet like Earth is to be found at perhaps one out of a hundred stars.
We don’t know how many of those are actually inhabited — maybe one in ten.

Takasi nnaHeTa kak 3emnsi MoXeT ObITb HaaeHa, noxanyw, NULWb Y OAHOM U3 cTa 3BE3[.
Mbl He 3HaeMm, CKOJbKO M3 HIX Ha caMoM [erne 0bUTaeMbl - MOXET ObliTb, OfiHa U3 AEeCATU.
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Highly developed life is even more scarce. It might exist on one out of ten inhabited planets.
Intelligent life, finally, will be most uncommon. How infrequent, we can again only guess at —
maybe on one out of a thousand planets with highly developed life.

Thus, no intelligent extraterrestrials should be expected among our neighbouring stars — all
those that we can see in the night sky.

Bblcokopa3suTtas xu3sHb - elwé bonee peakoe sisneHve. OHa MOXeT CyLLeCTBOBaTb TONbKO Ha
Marnou gone obutaemblx nnaHeT. M HakoHew, padyMHas Xu3Hb byaeT camon pegkocTHol. Ho
rnaBHoe He TO, Kak OHa BbIrnsAnuT. MNaBHOe, HACKOMbKO peKo OHa MOXET BCTpeYyaThes B
kocmoce. MoxeT GbITb, Ha OOHOWN U3 ThICSIUM NNaHET C BbICOKOPA3BUTOW XU3HbIO? Mbl ewwé
3TOro He 3Haem.

MMeHHO noaToMy Ham He criegyeT HaflesiTbCsl Ha BCTpedy C pasyMHbIMU NpULLEnbLamMm ¢
BnvkanLLuMX K HaM 3BE34 — TeX, YTO Mbl MOXEM YBUAETb B HOYHOM Hebe.

But these are only the stars near to us! In fact there are many more. The Milky Way, the glowing
expanse in the night sky, consists of billions of stars at much greater distances. It is our internal
view of a huge flat disk of stars, of which the sun is just one. The Milky Way consists of more
than two hundred billion suns.

Spread throughout the Milky Way, there could be many inhabitants: hundreds of extraterrestrial
civilisations!

Ho aTo Tonbko 3B€3abl psaom ¢ Hamu! Ha camom fene mx ropasgo 6onbiue. MneyHbin MyTb,
cusilLwas B HOYHOM Hebe rnagp, COCTOUT 13 MUNNMapAoB 3Be34 Ha ropasao 6onbLumx
paccTosiHuAX. [pomMagHbIN NNOCKMIA AUCK U3 3BE3[, — 3TO TO, YTO Mbl BUAUM U3HYTPU, 1 ConHue
NWLWb OfHa U3 3TUX 3BE37. MneyHbln MyTb cocTouT U3 Gonee YeM ABYX COTEH MUNNMApA0B
COHL.

CKONbKO e XUTernewn — CoOTeH BHE3EMHbIX LMBUNU3aLMIA MOXET ObITb paccesHo Ha
npoTspkeHun Bcero MneyHoro Mytu!

But the Milky Way is huge; hundreds of thousands of light years across. Thus the civilizations
are probably separated by thousands of light years.

Even those that are closest to us are so far away that our signals will arrive there only after
millennia.

Making contact across such a distance is almost impossible — an answer, too, would arrive only
after millennia had passed.

But wouldn't it be possible instead for aliens to travel through space, and come to visit us?

Ho MneuyHbin MyTb orpomen;

[nameTp Hawen pogHon ManakTukv NpuMepHo

CTO ThbICSIY CBETOBbIX NeT. MoaToMy, LMBUNU3ALMKU MOTYT GbiTb pa3faeneHbl Thicayamu
CBETOBBbIX NeT.

[Jaxe Te, KOTOpble HaXoAATCS K HaM Brivke Bcex- Ha CaMoM Jerle Tak Aaneko, YTo Halum
CUrHarbl 4OMAYT A0 HUX NULLL CNYCTS ThICAYENETHSI.

YcTaHoBMEHME KOHTaKTa Yepes Takne paccTosIHWS NMPaKTUYECKM HEBO3MOXHO — BE[lb OTBETA
TaKke NpuaET XKaaTb ThICAYM NeT.

Ho ecnu Ham cammnM Tak CnoxHo AobpaTtbcsa A0 APYrMX LMBUMM3aLWA Unu XoTs Obl yCTaHOBUTL
C HUMU CBA3b, TO, MOXET, Apyrne, 6oree BbICOKOPa3BUTbIE CYLLECTBA, NyTELLECTBYIOLLME MEX
3Be3/1, CMOryT CaMu npureTeTb K HaM B rocTu?
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In fact it is conceivable that an extremely advanced civilization might expand across the entire
Milky Way. That would take an enormously long time — maybe hundreds of millions of years.

Ha camom gene mMoxHo npeanosioKuTb, YTO B BbICLUEW Mepe passutas umBunnsauma MoxeT
pacnpoCcTpaHATLCA NO BCEMY Mnequmy nyTI/I 3a CYET KONoHM3auun HeobWUTaeMbIX NnaHeT.
Ho Ha aTo ywno Obl l-‘IF.)e:!BI::I“Ial‘/'IHO MHOro BpeMeHu - BO3MOXXHO, COTHU MUJTJTMOHOB J1eT.

Sooner or later, such a civilization would arrive in our region of the Milky Way, too. “They” might
even already be underway in our vicinity. But some scientists believe that “they” deliberately
don’t contact us, so that we may continue to develop undisturbed.

Such a civilization would have to be unimaginably far advanced. Its technology and intelligence
would be millions of years ahead of ours — much further than we can envision.

In that case, could we even talk to “them”?

In “their” view, millions of years in advance of us, we probably wouldn’t be especially intelligent;
maybe just as talented as an ant is in our view. A conversation with each other would be hard
to imagine.

Thus it might be that aliens deliberately don’t contact us — as much as we may observe an
anthill, but without trying a conversation with its inhabitants.

PaHo nnu no3aHo, Takas umBunusaums npubbina 6el u B Hawy obnacte MneyHoro MyTu. "OxHun"
MOryT gaxe 6biTb B MyTW rAe-TO B HALLMX OKPECTHOCTSAX. OfHaKo HEKOTOPbLIE YYEHbIE CUUTALOT,
4TO "OHU" HAMEPEHHO He CBS3bIBAIOTCS C HAMM, YTOBbI HE BMELLMBATLCS B HaLle pa3BUTHE.
Takol uMBUNM3aLMmN HY>XHO ObIno Bbl ObITb HEBEPOATHO Pa3BUTON. YPOBEHb pa3BuTUS eé
TEXHOMOMNI N MHTENMEKTa onepexanu Gbl Hal Ha MUMMMOHBI NET - ropasao bonblue, YeM Mbl
Mornu 6bl cebe npeacTaBUTb.

B TakoMm crnyyae, MoxeMm fn Mbl XOTS Gbl MOFOBOPUTL C «HAMU» ?

C BbICOTbI pa3BUTUSA 3TON LIMBUNM3ALMM, MPEBOCXOASILLEN HALLy HA MUMNIIMOHBI NIET, Mbl MOTTIN
6bl MOKa3aTbCs HE TakUMU XK pa3yMHbIMU. [oxanyi, Takumuy e «ogapEeHHbIMUY, Kak MypaBen
Ans Hac. bbino 6bl TpyaHO NpeacTaBuTb cebe pasroBop APYr C APYroM.

Takum 06pa3om, MOXET 0Ka3aTbCsl, YTO MHOMMAHETSHE CO3HATENBHO HE CBSA3bIBAOTCS C HAMM
— TOYHO TaK Xe, KaKk Mbl MOXeM HabnoaaTth 3a MypaBelHUKOM, He MbITasiCb 3aroBOPUTL C €ro
KUTENSIMMU.

But who knows — maybe “they”, after all, are good-natured enough to send a message to
underdeveloped natives like us...

So far, such radio telescopes only collect natural radio waves from space.

Will there someday be a signal from aliens?

Ho KTO 3HaeT - MOXeT 6biTb, «OHUY», B KOHLIE KOHLIOB, OCTATOYHO 406POAYLLIHbI, YTOBLI
nocnatb coobLUeHMe TakuM HeopPasBUTLIM Ty3eMLaMm, Kak Mbl ...

Mo ceit AeHb, HaLIM PaaMOTENECKOrbI MOSyHaloT NLb €CTECTBEHHbLIE PAANOBOSHbI U3
KocMmoca.

ByaeT nu ogHaXapbl CUrHan ot MHOMMaHETsAH?

We would know: The signal is artificial. We are not alone in space.

Mbl 6b1 y3Hanu: CurHan uckycctBeHHbln. Mbl He 0HM B KOCMOCE.
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This would be the greatest discovery of all time. The impact could be far-reaching. Maybe, just
knowing that aliens exist might lead to big changes here on Earth.

And then? In the best case scenario, an open, amiable contact might result. We could learn a
lot from such highly advanced beings. Some people even think that the aliens would then start
to solve all our problems for us — but that is very unlikely. On the other hand, hostile
extraterrestrials that seek to conquer Earth would be equally unlikely. Probably we are much too

370 cTano 6bl BENMYaiLLUMM OTKPLITUEM BCEX BPEMEH, U AONTOe BpeEMS Mbl OLyLanu 6bl ero
nocneacTeus. Bo3amoxHo, 0A4HO NULLb NOHUMAaHWE TOTO, YTO MHOMMAHETSIHE CYLLECTBYHOT, MO0
6bl NpUBECTM K BONBLUMM U3MEHEHNAM 3[€ECh, Ha 3emne.

A notom? B ny4luem BapuaHTe pa3BuUTUS CLEHAPUS, 3TO MOXET 3aKOHUYUTLCS! OTKPbITbIM
OPYXECKUM KOHTaKTOM. Mbl MOrnnM 6bl MHOrOMY Hay4MTbCS Y TaKUX BbICOKOPa3BUTbLIX CYLLECTB.
HekoTopble NMoaM AaXe CHUTAT, YTO MHOMMAHETSIHE HAYHYT peluaTh BCe HaLWM Npobnembl 3a




insignificant for “them” to care too much about us — in the best as well as in the worst sense.
Other people think that we first have to learn to care better for each other and for our
environment. Only then, they believe, would aliens take us seriously.

But all this is a rather human way of thinking. Other intelligent beings could have very different
moral values and objectives — which, we can’t know.

Probably, the future will be much more interesting than we expect.

Hac - HO 3TO OYeHb ManoBeposiTHO. C ApYron CTOPOHbI, HE MEHee ManoBepOSTHO NOsIBIIEHNE
BpaxaebHbIX MHOMMNaHETSH, CTPEMSILLUXCSt 3aBoeBaTb 3emrto.

Mbl MOXXEM ObITb CIIULLKOM He3HaunTenbHbl Ansa "HUX", YTobbl Tak 6ecnokonTbCS, Kak B
nydem, Tak U B XyALem CMbICNe 3Toro Crosa.

[pyrve niogm nonaratoT, YTO NPEXAe BCEro Mbl JOSMKHbI HAYYUTECS Nyylle 3a60TUTbCA APYr O
Apyre v 0 HalLew oKkpyxatoLen cpege. Tonbko Toraa, o UX MHEHWUIO, MHOMMaHeTAHe CTaHyT
BOCMNpPUHMMaTb Hac BCepbé3. Ho BCE 3TO ckopee YenoBeYvecknin Xo4 Mbicnen. [ipyrne pasymHble
CyLLeCTBa MOTYT UMETb COBEPLUEHHO APYre HPaBCTBEHHbIE LLEHHOCTU U LieNn — Kakue, Mbl He
MOXeM 3HaTb. BoamoxHo, byayluee 6yaet ropasgo 6onee MHTEPECHBIM, YEM Mbl MOXEM
oxuaaTtb.

Sooner or later we will learn that Earth is not the only inhabited planet — a revelation that will be
both sobering and motivating.

PaHo nnn no3gHo mbl y3Haem, 4To 3emnsa — He eQnHCTBEHHan obuTaemas nnaHeta. ATo cTaHeT
Ana Hac oTKpoBeHuemM, OQHOBPEMEHHO BOOXHOBIAKLWMM U NULLAKLWKAM VNIO3UNA.
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Within the lifetimes of many of us, the time might come when we can look up to a certain star in
the sky and say with confidence: “There is life!”

But the nearest inhabited planet is likely to be too far away for contact.

And whether highly advanced aliens would even want to contact us will remain uncertain.

But who knows; maybe on this very day, somewhere out there, the first signal from Earth is
being received...

B XM3HWM MHOMMX U3 HAaC MOXET NPUINTU BPEMS, KOraa Mbl CMOXEM NOCMOTPETL Ha 3Be3Ay B
Hebe 1 C yBepeHHOCTbIO cka3aTb: "Tam cyLecTByeT XuU3Hb!"

Ho, ckopee Bcero, bnvkarias obutaemas nnaHeTa 6ygeT CNULWKOM Aaneka afsi KoHTakTa.

K Tomy ke, 0CTaéTca HEM3BECTHBLIM: 3aXOTAT NN HALLM BbICOKOPAa3BUTLIE COBpaThsa CBSA3aThCS C
Hamu.

Ho kT0 3HaeT, MoXeT GbITb, B 3TOT CaMblil ieHb, rAe-TO Tam, Aaneko, NPUHUMatOT NepBbIN
curHan c 3emnu...




