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A new day begins on Earth.

The Sun rises over our home planet — a blue oasis in a vast cosmic desert, the only place in
the entire Universe where life is known to exist.

This same Sun has shone constantly on our world for four and a half billion years. The light
that warms our skin today has been felt by every person who's ever lived. It touched the
backs of the dinosaurs, and it greeted the creatures that first left the ocean to brave the land.
The Sun has witnessed everything that’s happened here on Earth. But it is no passive
observer. The Sun is in fact our planet’s powerhouse, the source of the energy that drives our
winds, our weather. It is the primary generator of the extraordinary web of life crawling,
swimming and flying all over the world. All life on Earth depends, in some way or another, on
our nearest star . . . the Sun.

Ha 3emiie HaunHaeTCS HOBBIH IEHb.

CouHIle BOCXOIUT HaJ HalleH poIHON MIaHEeTOH - CHHIM 0a3MCOM B OeckpaitHen
KOCMHYECKOH MyCThIHE, EAMHCTBEHHBIM MECTOM BO Bcell BeenenHoi, rae
M3BECTHO CYIIECTBOBAHNE KU3HMU.

9t0 xe CosHIle HEMPEPHIBHO CBETHIIO B HAIlIEM MUPE B TCUCHHUE YETHIPEX C
ITOJIOBUHOW MIIIITHApAOB JIeT. CBET, YTO COrpeBaeT Hally KOy CErOIHs, TOYHO
TaK e TPell KAKI0ro 4esIoBeKa, KOTOPBIH Korna-nmnoo ki Ha 3emie. OH rpen
CIIMHBI AMHO3aBPOB U IMTPUBETCTBOBAJI TEX CYIIECTB, KOTOPHIC IEPBBIMU TOKUHYJIN
OKeaH Y OTBAKHWJIMCHh BEIMTH Ha 3€MITIO.

ComnHile OBITIO CBUETENIEM BCETO, UTO Mpoucxonuio Ha 3emie. Ho oHo He
MTacCUBHBIN HabmoxaTens. CoHIIe Ha caMOM JieTie SBISeTCS AIEKTPOCTAaHIHeH
Halren TIJTaHETHI, ICTOYHUKOM DHEPTHUH JJI1 HAIIUX BETPOB U YIIPABIACT HOFOIIOﬁ.
OTO OCHOBHOI reHepaTop BCeil HEBEPOSATHOM MMayTHHBI )KU3HH, ITOJI3AI0MIEH,
MIJIaBaIoNIel u JeTarlell Mo BceMy Mupy. Best s)ku3Hb Ha 3emile, Tak WU HHAYE,
3aBHCHUT OT HaIeH Omrpkaifmeii 3se3abl. ..o CoiHIa.

As the Sun rises, it holds the Earth’s lands and oceans in a warm embrace of light.

Its nourishing rays rescue the planet from darkness and initiate astonishing choreographies
of activity.

Even deep underwater, the Sun’s glow is crucial to life.

Kak Tonpko COJIHIIC IIOAHHUMACTCA, OHO 3aKJIFOYACT 3EMJIM U OKCaHbI Hameun
IUTAHETHI B TEIIBIE OOBATHS CBETA.

Ero KUBOTBOPAIINUE JTYYH BBI3BOJIAIOT IIJIAHETY U3 TbMbI, U HAUMHACTCA
yZ[HBPITeHLHBIﬁ TaHCI )KU3HU.

I[an(e FJIY6OKO TI0JT BOJIOW COJTHEYHOE CUSHHUE UMEET peuraroniee 3HaYCHUE MJI
KU3HU.

In oceans and on land, plants harness energy from sunlight, converting it into food, through a
process called photosynthesis. This productivity drives many ecosystems on our planet.

B okxeanax ¥ Ha cymie pacTeHHs HCHOIB3YIOT YHEPTUIO COTHEYHOTO CBETA,
mpeBpamas eé B MUITy OJarogaps MpoIleccy, Ha3bIBaeMOMY (OTOCHHTE30M.
OTOT IpoLecc CTOUT Yy UCTOKAa MHOTHX YKOCHCTEM Ha HaIllel IUIaHeTe.

It also releases precious oxygen into the atmosphere. This substance we breathe allows our
cells to unlock energy from the food we eat.

Long before we understood that our very existence depends on the Sun, humanity paid it
close attention. The passage of its fiery disc across the sky — day by day, month by month —
was for countless past civilisations the only way to keep track of time. The Sun’s motion
formed the basis of many ancient — and indeed modern — calendars, helping us chart our
past and predict our future.

The Sun drives the rhythms of our lives. The tilt of Earth’s axis, letting daytime sunlight
change in intensity and duration over the course of a year, gives rise to the seasons and their

B mpomiecce ¢poTocuuTe3a B aTMOCc(hepy TakKe BBIIEISIETCS TParoeHHbII
KHCIIOPOX. 9T0 BEHICCTBO, KOTOPBIM MBI ABIIITNUM, ITO3BOJIACT HAIIUM KJICTKaM
T0JIy4aTb DOHEPruto U3 MUIU, KOTOPYIO MbI €JTUM.

3a10/1r0 10 TOTO, KaK MBI TIOHSUIH, YTO HAIlle CYI[ECTBOBAHHE 3aBUCUT OT
CoutHIla, 4e7I0BEYECTBO YACIUIO eMy ocoboe BHUMaHuE. [IpoxoxkeHue
orHeHHoro nucka ConHia mo HeOy - U30 JHS B JI€Hb, MECSI] 32 MECSIIEM - OBLIO
CANHCTBCHHBIM CHOCO6OM JJIsI MHOTOYHUCJIICHHBIX L[I/IBI/IHI/I?;aHI/Iﬁ HpOIlIJ'IOFO BECTU




cycles of growth and decay.

cuét BpemeHH. J[BmxeHne COHIA JIETTIO B OCHOBY MHOTHX JPEBHUX U
COBPEMEHHBIX KaJIeHJapei, ToMoras HaM OTMEeYaTh Halle MPOIIJIoe |
IIPOTHO3UPOBATH HAllle OymyIee.

ConHile ynpaBisieT puTMaMu Hamel skn3Hu. KoaumdecTBo manaromneit Ha
TOBEPXHOCTh YHEPTUHU U MPOJIOJKUTENBHOCTh CBETOBOIO JIHA — BCE 3TO
HM3MEHSEeTCA B TCUSHHE T0/1a M3-3a HaKJIOHA IIOCKOCTH IKBATOPa 3eMIIH K
IIJIOCKOCTH €€ OpOUTHI. 1 IMEHHO 3TOT HAKJIOH TIOPOXKIAET IIUKIT CE30HOB U UX
CMEHY.

Since the beginning of history, humans have grasped the Sun’s vital importance.

It has inspired mythological stories, and been worshiped in the guise of many different
deities.

Five thousand years ago, humans raised great slabs of stone, erecting the prehistoric
monument of Stonehenge in England. The structure appears custom-built for astronomy and
marking the Sun’s annual movements across the sky.

The ancient Greeks worshipped Apollo — the god of light, arts, and medicine, symbolised by
the Sun.

In what is now modern Mexico, the ancient Maya built monuments aligned with the Sun.
Their Sun god had many aspects influencing daily life, and they kept meticulous records of
the Sun’s motion through the sky.

In the ruins of the Inca city Machu Picchu, we find a shadow clock that tracks the daily course
of their Sun God, Inti. Modern South Americans still celebrate IntiRaymi on the longest day
of the year.

C camoro Havana BpeMéH JIFOJTH TIOHSIJTH )KU3HEHHO BaykHOE 3HaueHue CoJHIIA.

OnHo nopoxano MU(pUIECKHEe PacCKa3bl, €My MOKJIOHIINCH B 00pa3e pa3HbIX
60xecTB.

I1gTh THICSY JIET HasaJ JIIOJW BO3JABUTIIM I'POMAIHBIC IUTUTHI U3 KaMH$, COOPYIUB
JOUCTOPUYCCKUE MTAMATHUKHU CTOyHXGHI[)Ka B AHIJINH. HOXO)KC, YTO OTO
COOpYXEHHE 0TMEYaJIo exeroanoe aprkenne ConHna mo HeOy u
MpeHA3HAYANIOCH ISl ACTPOHOMHUYECKHX LeJeH.

JlpeBHUE Ipekr MOKIOHINCH ATIONIJIOHY - 00Ty CBETAa, ICKYCCTB M MEIUIIIHEI,
KOTOporo cuMBonu3uposano ConHie.

Ha tepputopuu coBpeMenHON MeKCUKU IpeBHUE Maiisl IOCTPOMIIN MaMsITHUKH,
1 UX TIOJIOKEHHUE COTIIACOBAHO ¢ ABIKeHHeM CoHIa.

Bor CouHila y Maiisi OKa3blBal BJIMSHUE HA MHOTHE aCIIEKThI TOBCEAHEBHOM
JKU3HB, U OHU TIIATENbHO oT™Medanu JABrxenne CoHia o Hely.

B pyunax ropoaa nakoB Mauy-ITuk4yy Mbl HAXOJJUM COJIHEUHBIE Yachl, KOTOPBIE
OTCISKHUBAIOT €KeHEBHBIN X0/ X O6ora Comaia - MaTu. XXurtenn KOxHOi#
AMepuKH 70 cux mop orMevaroT npa3auuk Comana MatuPaiiMu B cambrii
JUTMHHBIN 1€Hb B TOJY.

Some cultures reasonably, but incorrectly, placed the Earth at the centre of the cosmos, with
the Sun, planets and stars revolving around our planet.

HexoTtopsie KyIbTypsl HOMEIIANN B IIEHTP KocMmoca 3emiio, rae CoinHile,
IUTAHETH! ¥ 3BE3/16I BPAIIAIMCh BOKPYT HAIIEH IUIAaHETHl. JTO OBLIO BIIOJIHE
JIOTUYHO, HO HETIPABUJIBHO.




In the 16th century, however, the truth of our place in space began to emerge. European
astronomer Nicolaus Copernicus put forth the heliocentric model of our Solar System, with
the Sun at its centre.

Our relationship with Sun was transformed. We soon learned that the Sun is not a perfect
celestial body, as some had supposed.

JInbs B X VI Bexe N0sIBUIIOCH IPABUIIBHOE ONPEEIICHUE HAILIETO MECTA B
xocMoce. EBponelickuii actponoM Hukonait KonepHuk npeioxun
TEJIMOTICHTPUIECKYIO MOIeNb Hamrel COTHEYHOH CUCTEMBI, T]Ie B IIEHTpE
Haxoxautcst ConHIe.

Hamu otHomenns ¢ CoxHneM npeodpa3unnck. Beckope MBI y3HAIH, 9TO
ConHIle HE TaKO€ YK COBEpPIIEHHOE HEOECHOE TENO0, KaK IMpeAnoIaraiy
paHbLIE.

In 1610, Italian astronomer Galileo Galilei was the first to use an instrument called a
telescope to observe the Sun.

Much to Galileo’s surprise, he discovered huge black splotches marring its surface.

These formations, now called sunspots, helped inspire the paradigm shift that triggered the
scientific revolution. The heavens obey the same imperfect laws as we experience here on
Earth!

Gradually, science replaced mythology.

With the passing centuries, our knowledge of the Sun has evolved as technology has
advanced and more astronomers have turned their gaze towards our star to uncover its
secrets.

B 1610 rony uranssiackuii actponoM ["ammieo [anueit mepBeIM
MIPUMEHII HHCTPYMEHT I10J] Ha3BaHUEM TENIECKOII, YTOOBI HabIIoaaTh 3a
CouHIeMm.

OH 00HapyXUJI OTPOMHBIE YEPHBIE ISITHA HA €T0 TIOBEPXHOCTH , U, XOTS
OHU OBLIIN U3BECTHEI Pa3HbIM UBUJIN3AIUAM U PAHEC, HO JIMIIB C
HAYaJIOM TEJIECKOMMYECKOH PbI UX HAOIIOACHUS CTAIH PETYISIPHBIMU.

ITocrenenHo Hayka 3ameHmIa Mudonoruio. C TedeHNEM BEKOB HAIIK
3HaHuA 0 COJHIIE YBOJIOIIMOHIPOBAIIH, B TO BPEeMs KaK TEXHOJIOTHH
maraigu BHepén, U BcE OONblIe aCTPOHOMOB 00paIany CBOH B3I K
HalIeH 3Be3fe, YTOObI pasragath e€ CEKPETHI.

We have measured the distance to the Sun, 150 million kilometres from the Earth.

We can now estimate that it is just one of some 200 billion stars in the Milky Way galaxy. Just
as we revolve around the Sun, so too, does the Sun revolve around the centre of our galaxy,
completing a galactic orbit every 250 million years.

Mg u3mepunn pacctosiaue ot 3emin 10 ConHia - 3to 150 MumnoHoB
kmomMeTpoB. Ceiiuac MbI MIOHUMAEM, YTO 3TO BCETo JIHIIb o1Ha 13 200
MUJUIMAPAOB 3Be3] B ranaktuke Miteunstii ITyts. M TouHO Tak xe, kKak
MBI Bpamaemcs Bokpyr Comaia, Tak 1 CoJIHIIe BpalmaeTcsi BOKPYT IIEHTpa
HaIei TalakTHKH, CoBEpIIas 000pOT IO TaJaKTHIECKOH OpOUTE KaXIble
250 MUJIIIOHOB JIET.

Within this grand structure, we have discovered thousands of planets in orbit around other
stars. These exoplanets bask in the glow of their very own suns.

Using telescopes in space and on the ground, such as ESO’s 3.6-metre telescope, we're
scouring the sky for ever more exoplanets. A planet has even been found around the Sun’s
nearest neighbour star, Proxima Centauri.

We lack the technology so far to see if these strange, new worlds might support life. But over
the next couple of decades, as our searches and studies continue, we may find we are not
alone in the Universe.

B 3T0# rpaHANO3HON CTPYKTYpE MBI OOHAPYKIIIN THICSIH MJIAHET,
BpAI[AIOMKXCS [T0 OpOUTAM BOKPYT IPYTUX 3BE3A. DTH SK30IUIAHETHI
KyHaroTcs B CHSIHUU CBOMX COOCTBEHHBIX COJTHII.

Vcnonp3ys TenecKonsl B KOCMOCE U Ha 3eMJIe, TAKHe KakK 3.6-MeTpOBBIiH
teneckon ESO, Mbl mpodéchiBaeM HEOO B TTOMCKAX HOBBIX OK30TLIAHET.
[Tnanera naxke ObiIa oOHapykeHA y ONFDKalIel coceTHel 3Be3 bl
Comnnna - [Ipoxcumsr LenTaspa.




IToxa y Hac HEIOCTATOYHO TEXHOJIOTHIA, YTOOBI YBUAETH, MOTYT JIM 3TH
HOBBIE HEU3BEIaHHbIE MUPBI OJEPKUBATE kU3Hb. HO B TeueHue
OMmKalIINX JeCSITUIIETHH, IO Mepe TMPOIOJDKEHHUS HAIINX ITOMCKOB U
HCCIIEIOBAHHH, MBI MOXEM OOHApPYKUTh, UYTO HE OJMHOKHU BO BceeHHO.

The best places to look for alien life may be on planets encircling stars much like our own. As
a star, our Sun is not exceptional. In fact, one could say that it is rather average.

Hy‘IH_II/IM MCECTOM IJIA ITIOHMCKa HHOIUIAHETHOM XKU3HU MOT'yT OBITH
IUTAHETHI, BPAIAIONINecs: BOKPYT 3BE3], TaKUX KaK Halla cOOCTBEHHAs.
Kaxk 3Be3xa, Hame CounHile He siBiseTcs: ocooeHHBIM. Hao60poT, MoXHO
CKa3aTh, YTO OHO JIOBOJIBHO IIOCPEACTBEHHOE.

Stars come in many sizes and colours, from tiny dwarfs to supergiants which could hold five
billion Suns inside.

Don’t be fooled by the terminology... As a typical yellow dwarfstar, our Sun could still
comfortably fit over one million Earths inside it.

The Sun’s immense proportions dominate our Solar System. This luminous, titanic object is
500 times as massive as all the planets combined.

3Be3/1bI OBIBAIOT PA3HBIX PA3MEPOB H I[BETOB, OT KPOIIECYHBIX KAPIHKOB 10
CYNEPTUTaHTOB, KOTOPBIE MOT'YT BMECTHTD B CE0sl IISITh MIJLTHAPIOB
CounHil.

Ho He crout oOMaHbBIBaThCA TEPMHUHONIOTHEH ... Kak THIHIHBIH XENTHIN
kapiuk, Hame ColtHIle MOKeT 0e3 Tpyla BMECTUTh 00Jiee MUJLTHOHA
IUTAHET BEJIMYMNHON C 3eMIIIo.

Hcnonnackue Macmtadbl COMHIIA TOCTIOACTBYIOT B Hamnet ComHedHO#
cucreMe. DTOT ApKHUHA TUranTckuit 006ekT B 500 pa3 MaccuBHee Bcex
IUIaHET, BMECTE B3STHIX.

Almost five billion years old, our star is now well into its adulthood.

Along with the rest of the Solar System, the Sun’s story begins in a mammoth, rotating cloud
of gas and dust that collapsed under the pull of gravity.

The result: At its centre, an enormous ball of hot, glowing gas, composed mainly of hydrogen,
and small amounts of heavier elements including carbon, nitrogen, oxygen, and iron. These
elemental ingredients also compose our bodies and all other living things.

The Sun is radically different from our world. Although it has no solid ground on which we
could set foot, it does possess a visible surface. This region is known as the photosphere, and
it appears to boil like a colossal pot of soup. The temperature of this visible surface is about
5500 degrees Celsius — more than 20 times hotter than the hottest kitchen oven.

I[OCTI/IFHyB BO3pacTa B IOYTH IIATh MUJUIMAPIOB JIET, HAllla 3BE€3/1a YK€
JDOCTUTJIa COBEPIICHHOJICTHUA.

Kak u Bcs octansnas Conneunas cuctema, CoIHIIA HAYMHAET CBOIO
HCTOPHIO C OTPOMHOTO BPAIAIOIIErocs 00aka ra3a u MbLIH, KOTOPOe
KOJUIATICHPOBAJIO MO/ ICHCTBUEM CHITBI TSXKECTH.

B pe3synprate B ero meHTpe 00pa3oBasICs OTPOMHBIN IMIap rOpsUero,
CBETSIIETOCS r'a3a, COCTOANINA B OCHOBHOM M3 BOAOPO/IA, TENIUS U
HEOOJIBIIOT0 KOJIMYECTBa 0oJee TSHKENBIX AIEMEHTOB, TAKUX KaK yTIepo,
a30T, KUCIIOPOJ  XKeJe30. DTH TeMEHTapHBIE YaCTUIIHI TaKKe

COJIep KATCS B HAIIMX TEJIAX M BCEX APYTHX JKUBBIX OpPraHU3Max.

CouHIle B KOpHE OTJIMYAETCS OT IJIaHeT. XOTh y HETr0 M HeT TBEPOH
ITOBEPXHOCTH, Ha KOTOPYIO MBI MOTJIH OBI CTYyNIHTh, OHO 00J1agaeT
BHJIMMO¥ MOBEPXHOCTHIO. DTa 00JaCTh U3BECTHA Kak (oTochepa, u oHa




KHMIIUT, KaK TUTAHTCKUM KOTEN ¢ Kamell. Temneparypa 5Toi BUAUMOU
MOBEPXHOCTH cocTaBisieT okoo 5500 rpaxycos Llenbcus — 310 Gosiee yem
B 20 pa3 Gonblre, 4eM caMas ropsdast KyXOHHAs Medb.

But beneath its surface, temperatures at the Sun’s core soar above an incredible 15 million
degrees Celsius.
If we can imagine seeing inside the Sun, we can understand where this energy comes from.

Ho ecnu HBIpHYTH ITOJT TOBEPXHOCTH, TeMIiepatypa B sape ConHIla peske
BO3pacTaeT 10 15 MUIUIMOHOB rpaaycoB 1o Llenbcuto u BoIlIe.

Ecnn 661 MBI MOTIIH 3aTJITHYTh BHYTph COJTHITA, MBI CMOTIIH OBI TIOHSTH,
OTKyJia OepETcs 9Ta YHEPrusl.

Within the Sun’s core, almost all of the star’s energy is generated. Extreme heat and pressure
force hydrogen atoms together, producing helium and liberating tremendous amounts of
energy in a process called nuclear fusion.

ITouTH Bcs PHEPTHSA 3BE3/BI TEHEPUPYETCS BHYTPH COTHEYHOTO SIpa.
OKcTpeManbHO BRICOKAS TEMIIepaTypa U JaBICHHE O0BEIUHIIOT ATOMBI
BOJIOPOJIA IPYT C APYTOM, 00pa3ys IeJIii U BEICBOOOXKAAst OTPOMHOE
KOJIMYECTBO SHEPTHHU B IIPOIECCE, HA3BIBAEMOM TEPMOSICPHBIM CHHTE30M.

Fusion allows the Sun to consume 600 million tons of hydrogen each second, turning it into
596 million tons of helium. The missing four million tons of matter is converted into a
tremendous amount of pure energy — one million times the amount of energy that the
entire world uses in a year.

Einstein’s most famous equation, E equals MC squared, tells us how even a little mass can be
turned into a lot of energy: Energy equals Mass times the speed of light, ¢, and times the

Bbrnaronaps snepaomy cuntesy CoinHie criocoOHo pacxoaoBats 600
MUJUTHOHOB TOHH BOJIOPOJIa KXKAYIO0 CEKYHY, TIpeBpaiast ero B 596
MHWJIJIMOHOB TOHH I'CJIUS. OCTaBHII/IeCSI YCThIPE MUJIJIMOHA TOHH BEIIECTBA
TIPEBPAIIarOTCA B HEBEPOATHOEC KOJINICCTBO YUCTOH OHCPTHUU - B MUJIJIHOH
pa3s GoJbllie, YeM BeCch Halll MEP TOTPEOISET 3a TOI.

Camoe u3BecTHOE ypaBHeHHe JifHImTeiHA, E papao MC (Omlle) kBagpat
TOBOPHUT HaM, YTO Haxe€ HeOOJIbIIIast Macca MOKET JaTb MHOT'O DHEPTHUU:
9Heprus paBHa Macce, YMHOXKEHHOU Ha ckopocTh ceta, C (Le), u emé
pa3 Ha CKOPOCTb cBeTa. Tak Kak ckopocTh cBeTa orpoMHa — 300 ThICSY
KHJIOMETPOB B CEKYH/Y, KOJTMYECTBO DHEPTHUU BCETO JIMIIb B OTHOM
TpaMM€ MAaTCPUU TAKKE OYCHDb BEJIUKO.

speed of light again. Since the speed of light is enormous — over one billion kilometres per
hour — the amount of energy in just a gram of matter is almost unfathomable.

The energy liberated by fusion at the Sun’s centre undertakes an arduous journey to find
freedom. The crowded stellar interior only allows energy to travel about a millimetre before
it encounters roadblocks in the form of atoms.

DHeprus, BEICBOOOXKIaeMast B IIpOIlecce IEPHOTO CHHTE3a B IICHTPE
CouHIla, COBEpIIAET CI0KHOE MyTEIIeCTBHE, YTOORI 00pecTH cBoOOIy.
[NepenonHeHHbIE Helpa 3B€3/1bl TO3BOJISIOT YHEPTHH IPO/IEIIaTh MyTh
JUTHHOM BCETO OKOJIO MUJUTUMETPA, Mepe/l TEM KaK CTONKHYTHCS €
OapbepoM B BHUJIE aTOMOB.

The energy is absorbed and re-emitted until, after many thousands of years, it emerges
triumphant from the Sun’s surface in the form of light and heat.

OHeprus MorIomaeTcs U H3IIy4aeTcs 3aHOBO Ha MPOTSDKEHIH MHOTHX
COTEH THICAY JIET, ¥, HAaKOHEII, ¢ TPHYM(OM BBEICBOOOXKIaeTCS C




From here it can finally journey unhindered through the Sun’s tenuous atmosphere, called
the corona, and out into the depths of space.

TIOBEPXHOCTHU ComnHia B BHJIC CBCTA U TCILJIA.

OTcroz1a oHA MOXKET OeCIPensITCTBEHHO My TENIECTBOBATh CKBO3b
paspexennyto atMmocdepy ColHIIA - KOPOHY, U BEINTH B TNTyOHHBI
KocMoca.

Let’s follow a stream of light headed for Earth. It will take just eight minutes to arrive. Along
the way, it may encounter the many solar sentries that humans have launched into space.
The United States, Europe and Japan have built observatories such as STEREO, SOHO and the
Solar Dynamics Observatory to provide scientists with a continuous view of the roiling Sun.
These spacecraft study the Sun in X-ray, ultraviolet, and infrared wavelengths of light, which
cannot be observed from Earth. Luckily, Earth’s atmosphere absorbs these kinds of light;
otherwise, harsh X-rays and ultraviolet would destroy the delicate tissues and cells in
biological organisms.

Hardy spacecraft such as SOHO use spectroscopy to study the Sun. By splitting its light up
into different colours, we can identify each element’s unique fingerprint in the starlight,
revealing the Sun’s chemical composition.

JlaBaliTe cOBEpIUM IIyTELIECTBUE BMECTE C JIy4OM CBETA,
yCTpeMHBIINMCA K 3eMie. DTo 3aiiMET BCETo JIMIIb BOCEMb MUHYT. I1o
IMYTHU JIYY MOXKET BCTPETUTH MHOKECTBO COJTHEYHBIX CTpEl)KGfI, KOTOPBIC
JIIOIM 3aITyCTHIIA B KOCMOC.

B Coennnénnsix llItarax, 8 EBpore u B SImoHNN TOCTPOEHEI
obcepBatopu, Takue kak STEREO, SOHO u SDO, 4To051 y4€Hble MOTIIH
HeIpephIBHO HaOmo1aTh 3a OypisamumM CoHIIeM.

OTH KOCMUYECKHE armaparsl U3y4aroT COHHHG B PCHTTCHOBCKUX,
yIbTPadHOJIETOBBIX U HHPPAKPACHBIX JTydaX, KOTOPBIE HENb3s HaOII01aTh
¢ 3emnu. K cuactbio, 3eMHas aTMoc(epa IOIJIONaeT 3Ty YacTh CIEKTPa;
ecnu ObI He aTMocepa, )KECTKHE PEHTICHOBCKHUE JIyIH U yIbTpa(HOIeT
pa3pymuin Obl XpyIKHAE TKaHU U KJIETKH B OMOJIOTHIECKUX OpraHU3Max.

BriHOCIIMBEIE KOCMHUUYECKHE anmapaTsl, Takue kak SOHO, ncnons3yror
CIEKTPOCKOMHIO [utst u3yueHust ConHia. Pasnenss CoTHEeYHbIH CBET Ha
pa3HbIe [IBETa, MBI MOYKEM PACIIO3HATH B 3BE3THOM CBETC YHHUKAILHBIN
OTITEYATOK KAXKIOT0 SJIEMEHTA, PACKPBIBas XuMuueckuii cocras CouHIla.

Unlike very energetic radiation such as X-rays, radio waves pass through Earth’s atmosphere.
These lower-energy forms of light can be observed by telescopes such as ALMA in northern
Chile, which is able to study the solar atmosphere in ways not possible before.

These space- and ground-based observatories have revealed our star’s occasional bouts of
violence. We now know that the sunspots discovered by Galileo lead to explosive ejections of
high-energy particles, called solar flares, which can damage spacecraft and electrical power
grids on Earth.

B otnmune ot N3JIYyYCHUSA BBICOKOH OHEPIUU, TAKOTO KaK pPCHTI€HOBCKOEC,
PaZMOBOIHBI CITOKOWHO MPOXOIAT Uepe3 aTMochepy 3emiTu.

OTH HU3KOYHEpTreTHIecKne (GOpMBI CBeTa MOKHO HAOJIIOAATH C MOMOIIBIO
TEJIECKOIOB, TAKUX Kak paguoreneckon ALMA B ceBepHoil uactu Uniin
nm PATAH-600 B Poccun. Takne TeaecKonsl MOTYT H3y4aTh
COITHEUHYI0 aTMocepy croco0aMu, KOTOPhIE paHbIIle ObLTH HEMBICITHMBI.

OTH KOCMHUYECKHE W Ha3eMHbIe 00CepPBaTOPUH ITOMOTIH OOHAPYKUTH, ITO
y Hariel 3Be3s BpeMs OT BPEMEHH CIIyJaloTCs BCIBIIKHU pocTh. Teneps
MBI 3HaeM, YTO COJTHEUHBIE MIATHA, HaOmMoieHHbIe ["anmieem, IpuBOIAT K
B3PBIBHBIM BEIOPOCAM YacTHUI] BRICOKOI SHEPTHH, Ha3BIBAEMBIX
COJTHEYHBIMH BCIBIIIKaMu. OHH CIOCOOHBI TOBPEIUTh KOCMHYECKIE




armaparsl, a TaKKE DJICKTPUICCKUC CETH Ha 3emie.

Observations of other stars like the Sun have uncovered a more dramatic danger —
superfilares of terrible strength.

HabmogeHns Apyrux CONHIETIOA00HBIX 3BE3]] II03BOJIMINA OOHAPYKUTh
Oolee 3HAUUTENIBHYIO OIIACHOCTD - CYNEPECHbIUKY KOJIOCCATBHOM CHIIBL.

These extreme eruptions would wreak havoc on life. The likelihood of such an outburst from
our Sun is slim — but it cow/d happen.

Although awesomely powerful and potentially destructive, the Sun is overwhelmingly a force
for good.

The high-energy particles it throws into space can bring beauty to Earth. So-called “space
weather” intensifies the ethereal northern and southern lights. These aurorae arise near
Earth's poles, where Sun-blown particles — funneled by our protective magnetic field —
interact with the atmosphere.

OTH MOIIHBIE U3BEPKEHUS MOTYT HAHECTH YKU3HU CEPbE3HBIN yiepo.
BeposaTHOCTB TOT0, 4TO TaKOH BCIUIECK Mpon30iHaAET Ha HameM CorHie,
HeOOJIbIIast, HO BCE JK€ OHA €CTh.

HecMoTps Ha CBOIO HEBEPOSITHYIO MOILb M CIIOCOOHOCTD pa3pyllaTh,
CounHIle Ipex/Ie BCETO SABISIETCS CUIION BO Oiaro.

YacTuirs! BEICOKOH 3HEprud, u3irydaemble COTHIIEM B KOCMOC, MOTYT
JapuTh 3emiie KpacoTy. Tak Ha3pIBaeMasi «KKOCMHYECKast TOT0/1a» BIHUIET
Ha TIOJISIPHBIE CUSTHUS U JIeaeT UX NHTEHCUBHEE. DTH CBEUEHUST HE3EMHOM
KpacoThl BO3HUKAIOT BOJIM3HU ITOTIOCOB 3€MIIH, TI€ YaCTHIIBI, JOJIECTEBIINE
k HaM oT COJHIIa ¥ MPOOUBIIMECS CKBO3b 3aIIUTHOE MAarHUTHOE TOJIe
HaIlllel MIaHeThl, BCTYMAIT BO B3aUMOJICHCTBHE C aTMOC(HEPOH.

Besides animating our world and its menagerie of life, the Sun’s ample light can also be
harvested by solar panels as a renewable, clean energy source for modern civilisation.
Solar panels aren’t just handy on Earth. Spacecraft in orbit exploit abundant solar energy,
extracting up to 30% of the energy hitting them.

CouHIle HE TONBKO TAPUT JKU3HB HAIlIEMy MHPY U BCEMY HEOOBSITHOMY
Ppa3Ho00pa3uIo KU3HU; €TO MIEAPHI CBET MOKHO TaKXKe COOMpATh C
ITOMOIIBIO COJTHEYHBIX OaTapel B KaueCcTBEe BO30OHOBIAEMOTO YHCTOTO
HUCTOYHHUKA DOHECPTHUU JJIA COBpeMeHHOﬁ MUBUIIN3AIIUHU.

ComnHe4HbIe TaHeTH UCTIONB3YIOTCS He ToJIbKo Ha 3emie. Kocmuueckne
anmapathl Ha OpOUTe TakKe UCTIONB3YIOT Ooraryio sHepruro CoiHIa,
niepepabatbiBas 10 30% sHEpruy, Monaaaileil Ha UX COTHEUHbIE
Oarapew.

Solar power takes energy directly from the Sun, but other energy sources rely on the Sun,
too. The immense, but finite, reserves of fossil fuels — including coal and oil — have enabled
the rise of the modern world. Those fuels formed from plants and sea creatures that thrived
on the Sun’s nourishing output millions of years ago.

ConHevHas 5HEpTusl OCTyMAeT K HaM HermocpeacTBeHHO oT ColHIa, HO
JpyTHEe UCTOYHHUKH YHEPTHH TAaKKe 3aBUCAT OT Hero. OTpoMHBIE, HO BCE
e He OECKOHEUHBIE 3a1achl HCKOAEMOT0 TOIINBA, B TOM YHCIIE YHCIIE
yTIIs ¥ HepTH, CTOCOOCTBOBANIN CTAHOBICHNIO COBPEMEHHOTO MHUpa. DTO
TOIIIIMBO 00Pa30BaJIOCh U3 APEBHHUX PACTEHUI M MOPCKHX CYIIECTB, YTO
IIPOLBETANIH Ha 3eMJle MAIIMOHBI JET Ha3aj OJarofaps MeApOCTH Hamleh
3BE3/BI.

Our zest for burning fossil fuels that lay trapped beneath the ground for millions of years has
changed our atmosphere’s chemistry, leading to global climate change and ecological peril.

CoKuraHne 4eIoBeYeCTBOM HCKOIIAaeMBIX BUOB TOINIMBA, KOTOPBIC
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Some think that a long-term solution lies not with collecting the energy expelled from the
Sun, but instead mastering the fusion process that takes place in its core.

TIOKOUJIUCH B HEJIpAX 3€EMJIU MUJIJIMOHBI JIET, U3MCHUJIO XHUMHAYCCKUH
COCTaB HaIIeH aTMOCQEPHI, YTO MPHUBENIO K TI00ATFHOMY H3MEHEHHIO
KIIMMaTa ¥ OCTABUIIO HAITY 3KOJIOTHIO O] YTPO3Yy.

EcTp MHEHHE, UTO IS JOATOCPOTIHOTO PEUISHUSI 3TOM MPOOIeMbl HYKHO
HE coOMpaTh YHEPTHIo, H3nydaeMmyto CoJHIIEM, a U3yYUTh IIPOIIece
CHHTEC3a, KOTOpBII?I IMPOUCXOAUT B COJTHCUHOM SAJIPE.

The fuel needed for fusion is practically unlimited. It only requires hydrogen, the most
abundant element in the Universe.

On Earth, hydrogen can be readily found in the planet’s oceans, unlike the scarce uranium
that is currently used in today’s nuclear fission power plants.

TomnnmBo, HeoOXOANMOE ISt CHHTE3a, TPAKTHYECKH HE orpaHu4eHo. /s
9TOTO TpedyeTcs JINIIb BOJOPOI, CAMBIN PaCIIPOCTPaHEHHBIH 3JIEMEHT BO
Bcenennoil.

Ha 3emitie Bo1opoa MOKHO JIETKO TOOBITh B OKE€aHaX, B OTINYHE OT
peIKOro ypaHa, KOTOPbI B Halle BPEMs UCIIOIb3YETCA Ha aTOMHBIX
DJIEKTPOCTAHIUSX.

While it is hoped that fusion will sustain humanity by providing an essentially limitless power
supply for our needs, the same cannot be said for the Sun.

Eventually, its supply of fuel will dwindle and the fusion at its core will cease, prompting a
spectacular, but deadly transformation.

VY Hac ecTh HazieXk/1a, YTO TEPMOSACPHBIN CHHTE3 OyeT MOAEePKUBATh
YeJI0BEYECTBO KaK MPAKTHUECKH HENCUEPITaeMBbIif HCTOYHHK SHEPTHH IS
Hamux Hy*A. OJHAKO TO )K€ caMoe Hellb3s cka3aTh 0 ColHIIe.

B KOHIIe KOHIIOB, €ro TOIUTUBO OyJeT HCUYepraHo, U IPoLecc
TEpMOSIZIEPHOTO CUHTE3a B siipe coiAeT Ha HeT. [IpousoiiaeT
BIICUATIISAIONAs, HO TuOenbHas st ConHia Tpanchopmanms.

Starved of fuel, the Sun will expand, and with its dying breaths it will almost certainly engulf
the inner planets. Our star will consume the world it once nurtured!

Wsronoxasmuck 6e3 TormBa, ConHIle OyaeT pacuupsaTbes, U, yMUpas,
ITOYTH HAaBEPHAKA MOTJIOTUT BHyTPEHHHE TU1aHeThl. Hama 3Be3na Oyner
MOTJIOIATh MUP, KOTOPBIN KOTJa-TO Jienesiia!

Fortunately, this will happen in the far future — in 5 billion years. Until then life will continue
to evolve on this small blue planet, drinking in the life-giving rays of a living star, our Sun.

K cuacTbio, 3T0 mpou3oiieT B 1anékom OyaylieM - uepe3 5 MUJUIHapI0B
net. Jlo Tex mop JXKu3Hb OyAeT MPOJOKaTh pa3BUBATHCA Ha 3TOU
MaJIeHBKOH roxy0oii nmuanere, Kynasch B )KHBUTEIBHBIX JIydax KUBOH
3Be3/1bl, Hatero CojHIa.




