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JOPOron Apyr!

3Ta KHWra — O MOAAPHbIX CUAHUAX. Mbl 4YacTo *Ke/llaem CBOMM
TOBapMLLAM, KOTOPbIE OTNPABAAIOTCA B KOCMOC:

— YBuAeTb nonsipHoe cuaHue!

HeobbluaiHO KpacKBa Hala NaaHeTa co CTOPOHbI. OHa N/IeHAET CBOMMM
KpacKkamu M NpenogHOCUMT MHOFO Yyaec BO BpemMsa NonéTa. Jlyun cUaHUA
BbIPACTaOT U yXoAAT BBbICb. M Haa obnakamu NoAHMMaETCA spKan 3aBeca.
LiBeTomy3bika, HernoBTopumoe co4yeTaHue uBeToB! OHO HENOCTOSHHO,
NeTULb B 3TOM NpasgHUKe, CN0BHO Yepes OrHK castoTa.

FEOPTUI TPEYKO,
Nnétymk-kocmoHasT CCCP

Dear friends,

This book is about Aurora. We often wish that our space traveling friends
get to see northern lights!

Our planet is at its most beautiful when viewed from space. An aurora
captivates you by its colours and your space travel will seem filled with
miracles. The rays of Aurora grow as it takes to the air. And you can see how
a bright drapery rise above the clouds. Colours creating a musical, inimitable
in its beauty, stunning you with its combinations. It is ever changing! You are
flying through the solemnity as if through holiday fireworks!

Georgy Grechko,
Pilot-cosmonaut



KOTAA HEBOCBO/ B OIrHE

Kro 6biBan Ha CeBepe — 3HaeT: HET HUYEro yAMBUTE/IbHEE CEBEPHOrO
cvMAHMA. A KTO He 6bln — nycTb nNpeactaBUT: nosHeba 3aTaHyTo 6neaHoM
ObIMKOW, CKBO3b KOTOPYH BUAHbI 3BE3abl. MeaneHHO U3 3Toro NErkoro TymaHa
BO3HMKAIOT O4YepTaHUA TUFAHTCKOM AYyru-apKW, KOHUbl €€ yXOAAT 3@ FOpPM3OHT.
BHe3anHO — KaK MOpPbIBOM BeTpa — TPOHY/NO Ayry: B HEN NOABUAUCH CKNALKM
N NeTan, CI0BHO XONO4HAsA FOpHasA peka m3suBaeTca no Heby. Ewé mrHoseHue
— W ANNHHbIE BEPTUKaNbHble HUTU-IYYN NOMYANUChb BAONbL Ayrn. OHU ApoxKarT,
NAALWYT, KPYXKATCA, U Haf, FOI0BOM NOBMCAET HACTOALLAA KOPOHA. Bapyr Bcé Hebo
B3pblBaeTCA, LBETHble HBpbI3rM CBeTa PaccbiNatoTcA BO BCE CTOPOHbI. Yueneswue
YyacTu 4yrv NoAOLLYTCA, KaK 3HAMEHA. BOKpyr — cnupanu, nenTbl, Gakenbl, CTpyW...
MocTeneHHO MX MOrNOWAeT MOAAPHaA HOYb, @ HebOCBOL CTAHOBUTCA MOXOXK
Ha OFPOMHbBIA YEPHbIN KOBEP, MOKPbITbIA MEPLALMMN LLBETAMU-NATHAMM...
Tem BpemeHeM Ha ropM3oHTe NOKa3a/IMCb HOBbIE AYTU...

B Hapoge ANnA ceBepHbIX CUAHWUIN [AABHbIM-OABHO MNPUAYMAHbI MeETKUe
onpegenenna. Cnonoxm — Korga BCE HeBO BCMbIXMBAET U UFPAET NYYUCTbIMMU
ayramu, nonocamm n ctonbamum ceeta. Masopn — Bpoae 6bl M 30pK, a BPOAE U He
coscem. Ocobble, nonapHbie 30pu. Ecnn cMAHUA mMepuatoT, CTAaHOBATCA TO Apue,
To 6negHee, TOrga MOryT CKasaTb: 30pU, UAKM cToNbbI, AblWaT. A KOraa ay4mcTble
CUAHWUA KPaCHEIOT, rOBOPAT: 6arpeL,bl HAIMBAOTCA.

HOKHble CMAHWA — He MpasAa /M, 3BYYUT CTpaHHO? Eweé 6bi! A npeactasb
cebe: naét 1821 rog... Aiicbepru, neaaHoe mope 1 ABa PYCCKUX WAtona — «BOCTOK»
n « MupHbIii». No3aan KpoHwTaaT, akBaTop, AbpuKa. PAgom camas roxKHaa 3eMs
— AHTapkTnaa. U sapyr B Hebe ceBepHoe cnsiHne! Kakoe xe oHo ceBepHoe? Camoe
HacToswee toxkHoe! U yyéHble pewnnn, 4ytob He 6bI10 0OMAHO HM MUHIBMHAM,
HW 6enbim menBeaAM, HA3BaATb CUAHME HE CEBEPHBIM U HE HOXKHbBIM, @ MOIAPHbBIM.
A BO BCEM MUpPE NOASPHbIE CUAHMA Ha3blBatloT aBpopoil. B mnoax ApesHero Puma
ABpopa — 6OrnHA yTpeHHel 3apu, OHa NPUHOCKT NtOAAM CBET. MonApHbIe CUAHMKA
MOTYT 4,aBaTb CTO/IbKO YKe CBEeTa, CKO/IbKO MOJIHAA IYHA, HO MOTYT BbITb U TYCKAbIMMU
— cnabee cBeveHna MneuHoro Mytn. M3BecTHbI cayyam, Korga CMAHUA AOCTUTaNm
TAKOWM APKOCTU, YTO 3aCTaBAAIN aBTOMATUYECKME BbIK/HOYATENM HA YULLAX FaCcUTb
cBeT. Kak byaTto npexaeBpeMeHHO HACcTyNuA AeHb. Tak H6bl10 B KaHAACKOM ropoge
TopoHTO 11 deBpana 1958 roaa.

WHEN THE SKY IS ON FIRE

If you have been to the North, you know there is nothing more surprising than
the northern lights. If you have not been there, try to imagine the following picture;
half of the sky is covered with a light haze but the stars are still visible. Through
this light haze, the contour of a gigantic arch, the ends of which are somewhere
behind the horizon, slowly appears. Unexpectedly the arc is jolted as if hit by a gust
of wind, it folds and loops through the sky like a mountain stream. Moment later
long, vertical rays quickly move along the arc. They are vibrating, dancing, spinning,
and over one’s head a crown appears! The sky explodes in scattered colours while
the remaining parts of the arc are flapping like banners. Everywhere there are
spirals, ribbons, torches and streams... Until they are gradually swallowed by the
polar night, and the sky looks like a vast, black carpet, covered with twinkling spots
of flowers... Meanwhile, new arcs appear in the horizon...

Russians gave apt names to the different northern lights a long time ago.
When the sky was flashing and sparkling with soft radiant arcs, ribbons and columns
of light they called them “spolokhi”. Another occurrence is named “pazori”, loosely
translated to polar dawn because it looks like an afterglow or a dawn. If Polar Lights
are twinkling and getting more bright or pale, then one can say that these polar
dawns are “breathing”. When radiant lights are getting red, they say: “bagretsy”
i.e. crimsons are getting ripen.

“Southern Lights” sounds strange, does not it? Please, imagine that you are
in 1821... Two Russian ships “Vostok” and “Mirny” are surrounded by the ice-cold
sea and there are icebergs everywhere. Russia, the equator, and Africa are all
far away. The southernmost land, the Antarctic Continent, is close to them. And
then the Northern Lights burst into lifel Why are these lights called “Northern”?
They are the real Southern Lights! To resolve this problem, scientists decided to call
them Polar Lights instead of Northern or Southern ones! Then neither penguins
nor polar bears will take offence! The generally accepted name throughout the
world is Aurora. Aurora is a Goddess of ancient Roman mythology. Every morning
Aurora would renew herself and fly across the sky, announcing the arrival
of the sun. Aurora can produce as much light as the moon can, but it can be dim,
i.e. weaker than the phosphorescence of the Milky Way. There are recorded cases
when Aurora was so bright that it caused the automatic switches installed in the
streetlights to be switched off as if daytime had come. One such event took place
in Toronto, Canada in February 11, 1958.
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KTO Bbl, BALUE CUATE/ZIbCTBO?

C He3anamATHbIX BPEMEH YeNOBEKY M3BECTHbI NOAAPHbIE CUAHUA. «Jlncuin
OroHb» — TaK Ha3bIBaAN UX caaMbl. *KMBET B TyHAPE NMca-4apoaeiika. MaxHET oHa
CBOMM MYLUMCTbIM XBOCTOM MO CHEry — UCKPbl UAYT, BBEPX NOAHUMAIOTCA, OTHEM
pa3sropatotca. B Pycckoit JlannaHamm roBopuaun nHade: byato 6bl ato HaHac —
CeBepHoe CnaHMe — onATb 3aTesan ¢ 6paTbAMM Urpbl-CparkeHUA B Hebe. B3aTb
nHaeiues CeBepHo AMEpPUKU: MOSHUA CBEPKHYANA, FPOM, CHer, BeTep, bypaH —
ONA HUX 3TO AyXWN CEPAATCA; @ CUAHUA — OoTBAeCcKU JanEKMX KOCTPOB, Ha KOTOPbIX
CeBepHble KONAYHbl KUMATAT B KOT/IAaX CBOMX MN/JEHHMKOB. Unu ceeTawmeca
dakenbl, KOTopble 3aXKIM BeNMKaHbI, Korga fo6biBann oCcTporom polby B cEBEPHbIX
pekax. N B lOXHOM nonywapum mHOrnme Aymanu, YTO CUAHUA — 3TO OrOHb.
Taxy-Hyu-a-paHrM — 6ONbLION KOCTEP — TaKoe MMA [ajn CUAHUAM Ty3emLbl
HosoW 3enangmun. TonbKo KOCTEpP, NO X NPeaCTaBNEHUAM, Pa3BOAUAN HE KONAYHbI,
a Te OCTPOBUTAHE, NOAKU KOTOPbIX YHOCWMNO HaBCcerga BEeTPOM U TeYeHUAMMU
B XONI04HYIO My AHTapKTUKK.

WHO ARE YOU, YOUR LIGHTNESS?

Aurora events has been known to people from the time immemorial.
The Finnish Laps called it “fox fire”. They believed a fox-enchantress lived
somewhere in the tundra. If the enchantress brushed her fluffy tail on the snow,
sparks would appear, begin to rise, and then flare up like fire. Another legend in
the Russian Lapland was that Nainas (Lappish name of Northern Lights) could be
seen playfully battling his brothers when an aurora appeared.

In ancient times most people usually thought that lightning or flashing
in the sky was caused by angry spirits. American Indians, for example, believed
that northern lights were the gleams of distant bonfires where sorcerers were
boiling their captives in cauldrons. Other Indians thought strange lights in the sky
were luminous torches, which were held by giants as they were harpooning fish
in the northern rivers. Those, who lived in the southern hemisphere, thought the
lights in the sky to be a bonfire. Such name as Takhu-Nui-a-Rangi (big bonfire) was
given to the lights by the natives of New Zealand. Though they believed that those
bonfires were not lighted sorcerers, but by the islanders whose boats were carried
by the wind and streams to the cold gloom of the Antarctic.












PaHbLwe oy Bepuau B Yygeca. CnyuymTtca conHeyHoe 3aTMeHne, AyMaltoT, 4To
ApakoH ConHue noxupaert, 6eryT 6UTb B CKOBOPOAKM, APAKOHA NYraTb-NMpPOroHATb.
A y)X eCnun cuaHMA B Hebe NOoABATCA, TaK 3TO HE MHaYe KaK Lesible HebecHble apmum
BeayT 6uTBbl. BOT Kak onucan nonapHoe cuaHne Axmag MbH-dPapnaH, apabekmia
NOCOA K LLapto CNaBaH, KoTopoe OH yenaen Ha Cesepe B 922 roay:

«f NMoOHAn 207108y, U 80m 0670KO, KPACHOE, KAK 020Hb, HAXO0OU0Cb
61uU3 MeHsA. M3 He2o ucxoouau Wym U 20a10Ca, 8 HEM bbiau 8UOHbI KAK bbl
M00U U KOHU, 8 PYKax amux ¢uayp bbiau AYKU, KOMbA U Meyu: A pa3auyasn
u npedcmaenan ux cebe. M som nokazanoce Apyeoe nodobHoe 06:aKo,
8 KOMOPOM A makce sudesn A0oeli c opyHcuem U KormbAMU, U OHO yCmpPemUusoCh
Ha nepsoe, N000b6HOe MoMy, KaK 00UH MOsK KOHHUUbI Hariadaem Ha 0pyaoli.
Mol ucnyeanuce 3mo20 U cmasau MoKOpHo moaumeca bozy, a xumenu
CMpaHsbl U30esanucs Ha0 HaMuU U youenanucs Hauiemy delicmauro... »

M cypoBble BUKMHTN CKaHOMHABMU HE OTHOCUIUCH K CUAHWUAM PaBHOAYLIHO.
OHM cuMTanu, YTo 3TO BNECTUT OZ e Aa HOrMHb-BOUTENBHUL, — Ba/IbKMPUIA, KOTOPbIE
NnetaT no Heby Ha Bo/WEDBHbIX KOHSAX, YTOObI NogapuTb Nobeay xpabpenwnm m
YHEecCTV naBLwmx B 6010 repoes.

MpoceeLwéHHbIN coBpemeHHUK MeTpa MNepBoro pacckasbiBan NPO MYXKWUKOB,
KoTopble Ha CeBepe «BecbMa CTPaHHOE BOMCKO M op/ia neTatoLwero Buaenu». M xota
OH C HUMM CMOTPEN M HUYErO KPOME CUSHUI He BUAEA, MYKUKU NOATBEPKAANM
CBOM PACCKasbl CaMbiMK CTPALIHbIMKU KNATBaMU. KaK e HY)KHO CMOTpeTb, Kak
HY»KHO cebs HacTPOUTb, YTOBbI YBMAETL TaKMe NopasuTesibHble KapTUHbI?!

YTO NPEACKA3A/N TOMOHOCOB

[ake B Te BpemeHa, Korga Ntoau Bepwuau B Ntobble uyyaeca, Haxoauaucb
MobOMbITHbIE U HeBepylolMe, YbM CMeNble MbICAIM HAaMHOro onepexanu
npeacTaBneHuns anoxu. Eweé B ABeHaALATOM BEKe PycCKMe NeTonMCcu NpaBauBo
OMNUCbIBaAN KapTUHbI MOASAPHBLIX CUAHUIA. B WecTHaauaTom Beke 6e3bIMAHHbIN
KHWMKHMK 13 Yy10Ba MOHACTbIPA NUCa O KCTOMEAX, MXKE NPEXOAAT Mo BO3AYXY», U
3aK0UMNA, YTO 3TO «b6KCTaHMe obpeTaeTcs Ha OKUAHe-mope». A 4yTob NpoBepPUTL
CKasaHHoe, Npegnaran ymTatento B36oNTaTb BOAY B COCYAE, OCBELLEHHOM CONTHLUEM,
M HabNoAaTb, KaK KOMbIWYTCA CONHEYHble BAMKN Ha CTEHKAX.

Mo-pasHOMYy TO/MIKOBaAW NPUPOAY CUAHWI Ha MPOTAMKEHUU BEKOB YYEHble
M 0bblBaTe/NIM, 3HAMEHWUTOCTM W MPOCTO WCKaTeNM WCTUHbI. MuTenb Tudnuca
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People used to believe in miracles. When they saw a sun eclipse, they believed
a great dragon devoured the Sun. They would run around and beat frying pans to
drive the dragon out. And when Aurora appeared in the sky, they believed that
great armies were fighting each other in the sky. Here is the description of Polar
Lights made by Akhmad-lbn-Fadlan, the Arabic ambassador sent to the Tsar of
Slavs in 922;

“I raised my head, and a cloud, of red colour like a fire was near me. Noise and
voices came from it. One could see something looking like people on horses, and
there were bows, spears and swords in their hands. | could distinguish them clearly!
Then another cloud appeared, which looked like the previous one. | could also see
people with arms and spears in it, and this second cloud rushed upon the first one as
if one cavalry regiment rushed upon another. We got frightened and began praying
to God, and the inhabitants mocked us and were surprised by our actions”.

Even the harsh Vikings of Scandinavia were not indifferent to the lights in the
sky. They considered them to be spangled dresses of Goddess warriors and Valkyries,
who flew in the sky on magic horses and carry out the bravest warriors fallen
in battle to Valhalla, the home of the Norse Gods. An enlightened contemporary
of Peter the Great told about a peasant who saw “rather strange troops and a flying
eagle” in the North. And despite the fact that Peter the Great was watching the sky
with them and saw nothing else but lights in the sky, the peasants corroborated
their tales by the most awful oaths. It seems the imagination of man is the only
limitation to see such amazing images.

WHAT LOMONOSOV PREDICTED

Even during those times when people believed in miracles, there were also
curious and freethinking individuals whose brave thoughts were far ahead of the
ideas of the epoch. As far back as the twelfth century, Russian chronicles described
accurately the occurrence of Aurora. In the sixteenth century an unknown
booklover from the Chudov monastery wrote about “pillars which are transferred
by air” and made the conclusion that “the beams originated somewhere in the
ocean.” In order to check that, he proposed to rock water in a vessel, lighted by the
Sun, and to watch how the reflections moved on the vessel walls.












A. ®. CepreeB B OKTADOpPbCKyl0 Houb 1871
roga Habnogan HeoXMAaHHoe 3penuwe —
nonapHoe cusHMe. OHO Tak MOPaswIo e€ro,
yto CepreeB, He MMeA AOCTATOYHbIX 3HAHWN,
YOPHO W CTPAcTHO JoArve rogbl MbiTanca
NPOHWUKHYTb B €ro TaHbl. U Npuwwén K BbiBOAY
(K coxaneHuto, oWMBOYHOMY), YTO CUAHUA —
3TO Ny4M  CONIHEYHOrO  CBETa, KOTopble
NOABAAIOTCA HOYbIO B BO34yXe M3-3a 0CODbIX
MarHWUTHbIX CUA, BbI3BAHHbIX XO/I040M.

MepBble POCCUIACKME aAKAAEMUKM eLué
B Hayase BOCEMHAZALLATOrO BeKa 6esycnelwHo
NbITAaNINCb OTKPbITb MPOUCXOXKAEHNE NOAAPHBIX
cusaHMA. Ho camble ryboKne 1 npo3opaunsble
MbIC/IN O MPUPOAE CUAHWUIN BblAN BbICKa3aHbI
JlomoHOCOBbIM.

BennKkuii  pycckuii  yuyéHbit  Mwuxaun BacunbeBuy JIOMOHOCOB  KuA
B BOCEMHA/LLATOM BEKE U CTO/IbKO 3araflouHbIX ABNEHWUA NO3HAN, CTONbKO U3006pEn,
4TO BCErO M HEe Nepevncaniub. M KaK aenatb LBETHOE CTEKO, U KaK HANTU Npoxos,
B MHAMO CMOMPCKMM OKEaHOM, M KaK MOCTPOUTb HOYE3PUTE/IbHYH Tpyby U
rPOMOBYHO MALUMHY, U MHOToe apyroe. K yemy 6bl HU NPUKOCHYNCA PYCCKUIM FreHUI,
BE3/ie OH OCTaBWJ1 CBOW Cnef — B reoaornn u reorpadumm, B aCTPOHOMUU U XMMUW,
B OU3MKe, MeTannyprum, KopabnesoxaeHuu. Poaumnca u Bbipoc JIOMOHOCOB
Ha ceBepe, B cene XoAMOropbl, PacnosoKeHHOM Hemnoganéky ot benoro mops.
CuAHWMA OH HabAo4an € BOCTOPrOM MHOFO pa3 M MeuyTan MOHATb, KaK U 3a cyeT
4yero, NOAAPHbIE CUAHMUA CBETATCA, a TAKKE KTO MX 3aXKUraeT?

He mornu ykasatb Ux NpUYMHY 3eMAAKKU. He ycTpansanu ero n obbAcHeHUA

B YYEHbIX KHUrax. B ogHMX ObINO CKazaHO, YTO CUAHWUA — 3TO OTONECKWU OrHA,
KOTOPbIA  OKPY)KaeT BCe 3eM/M M OKeaHbl C ceBepa. B apyrux rosopuaochb,
YTO B CU/IbHbIE MOPO3bl NE4 Pa3NaMbIBAETCA HA IbAUHbI U OT TPEHWUA NbAMHbI CaMM
U3NYYaloT CUAHMA. [larke TaKMe BCEMMPHO WU3BECTHbIE YYeHble, KaK UTanbsAHeL,
Fanuneii n ppaHuy3 [ekapT, 3abayK[anncb, CYMTan, YTO aBpopa — 3TO pacceaHue
M OTPArKEHWE CONHEYHOTO CBETA OT MeIbYaMLLMX YacTumL, B KOcmoce. JIOMOHOCOB,
BE/IMKMIA POCCUMCKUIA yUYeHbI, 3HABLIUMA MPO CUSAHMA B TOM YUC/IE U MO YYKUM
onucaHuam, 6bla ewe U NbITAMBbIM HabntogaTenem, ¢ AETCTBa MHOFOKPATHO
nx suaesliMm. OH He MOT He 334aTb cebe BONpoC: a NOYeMy CKBO3b CUAHWUSA BUAHDI
3Be34bl? TaK He ObIBaeT, Koraa CBET NaZaeT Ha YacTULbl, AAXKe NefsHble.
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The nature of Aurora was treated in different ways by scientists and ordinary
people, by famous people and by those, who were searching for the truth.

A.F.Sergeyev, an inhabitant of the city of Tiflis (now Thbilisi, the capital
of Georgia), was watching an unexpected spectacle; bright coloured lights in the
sky one October night in 1871. He was so surprised his seeing of Aurora that
he was passionately trying to find nature of this light for many years. He came
to the conclusion (unfortunately, it turned out to be wrong) that the lights were
rays of sunlight, which appeared at night in the air due to special magnetic forces
caused by cold temperatures. This mistake is easily forgiven, as even such famous
scientists as Galileo Galilei from Italy and the Frenchman Rene Descartes were also
incorrect about two centuries before, believing that «Aurora» is the scattering and
reflection of sunlight from the smallest particles in space. Galilei believed aurora
were comets, reflecting light from the sun. Descartes considered aurora to be ice
crystals scattering sunlight. As far back as the eighteenth century, the first Russian
academicians were unsuccessfully trying to discover the origin of Aurora. The most
profound and sagacious thoughts about its nature were stated for the first time
by Lomonosov.

The great Russian scientist, Michael Vasilievich Lomonosov, lived in the
eighteenth century and perceived so many mysterious phenomena and invented
too numerous things to count. How to make coloured glass, how to navigate
the route to India through the Siberian ocean, how to design a lens that made
it easier to observe the sky at night and how to design a “thunder machine” are
just some of his accomplishments. The Russian genius left his mark on everything
he was interested in - geology and geography, astronomy and chemistry, physics,
metallurgy and navigation.

Lomonosov was born in the settlement of Kholmogory, not far from the
White Sea in the Archangelsk region of Russia. Already from childhood he was
contemplating how to perceive the origin of the Northern Light, putting him miles
ahead of his fellow-countrymen. The contemporary explanations in scientific
books did not satisfy him. Some of them said that an aurora is the gleams of fire
which surrounds all continents and oceans in the north. Other books stated that
severe frosts would break ice into ice floes and the friction between them radiated
the lights.

Being a great investigator Lomonosov, unlike those who knew about the
aurora only from other people's descriptions, was not limited to a desk. He was
an inquisitive observer even from childhood, and he saw Aurora many times.
He asked himself why stars are visible through the Aurora. It should not occur when
rays of light fall on particles, even on ice or water ones. After careful consideration,
he made a conclusion that aurora is self-luminosity in the atmosphere. It is the
“luminescence” as people say now. It was a great discovery of Lomonosov.












OH npuwen K BbIBOAY: MONAPHbLIE CUAHMA — 3TO COOCTBEHHOE CBeYeHWue
aTMocoepbl, UAK, KaK celyac roBopAT, JtOMUHeCUeHLUMA. ITO 6biN0 BEAUKMM
OTKpbITUEM JIOMOHOCOBa, W ero rpastopa, M3obpaxkatoas co3sesane bonbLlioin
MepageamLbl, XOPOLIO BUANMOE CKBO3b CUAHUA, XPaHUTCA B My3ee JTOMOHOCOBA
B CaHkT-lMeTepbypre v B Hawe BpemaA. Ho ecnm cuaHUA He CO34at0TCA BHELWHUM
MNCTOYHUKOM CBETA, 3HAUUT, Y HUX AO/IKEH ObITb APYroi UCTOYHWUK SHEPTUN?

JTomoHOCOB bbis1 elLe M BblAAOLLMMCA NOSTOM, U CBOM COMHEHMA OH BbIpPa3unn
B CTUXaXx:

Ymo 3b1611em ACHOU HOYbIO Y4 ?

Ymo moHkuli nnameHs 8 meepds pazum?

Kak mosnHusa 6e3 2po3Hbix myy

Cmpemumca om 3emnu 8 3eHUM ?

Kak moxcem 6bimb, Ymob mép3nbili nap

Cpedu 3umbl poxcdasn noxap?

M cam ke oTBeYan TakK:

«BecbMa 8epoamHo, Ymo cesepHble CuaHUA poxcdaromca om npoucuwiedwel
Ha 8030yxe Enekmpudeckoli cunbl. [ToOmeepmodaemcs cue nodobuem A6aeHUA
U uc4yesaHus, O0suxceHus, ysema U 8uUOd, KOmMopble 8 CEeBepPHOM CUAHUU U
8 es1IeKMpPUYEeCcKoOM ceeme mpemeoez20 pooda MOKA3bIBAOMCAN.

Mpowno 6onee AByxcoT neT. Tenepb Mbl 3HAEM, YTO AOragKa PYCCKOro
YYEHOro OKasasacb NMPOPOYECKOW. 3HAEM, YTO CMSAHMSA — 3TO CBEYEHWEe aTOMOB
M MONIEKYN BO34yXa Ha BbicoTe 6o/blUe CTa KUJIOMETPOB, @ «3aXKUraeT» CUAHUA
3/1eKTPUYECTBO. 3HaeM, NoYemy CUAHMA BbIBAOT He ToNbKo Ha KpaiiHem Cesepe,
HO M Ha KpaiiHem HOre. 3Haem, oTyero KopabenbHblii KOMNAC BO Bpems CUAHUA
MOKET YKa3blBaTb HEBEPHbIW NyTb, U MHOroe gpyroe. Ho HauHEM BCE NO NopAAKY.

CANIOT U3 KOCMOCA

Maccaxkupbl peiica MypmaHck — CaHKT-lMeTepbypr BO/MHOBaAMCh: 6blna
MeTe/lb, U a3pOonopPT 3aKpblIM. HaKoHel, BblAeT paspewunun, Xota Hebo 6bino
3aTAHYTO obnakamn. CoBpemeHHble CamoETbl MOTYT B3/1€TaTb M CaAWUTbCA AarKe
B Henorogy. Ecnv cMoTpeTb B MANKOMMHATOP, KOrAa CamosiéT HabupaeT BbICOTY,
TO HUYEro MHTEPECHOTO BBEPXY HE YBUAMLLbL, HO BOT CAaMOJIET Bbillen U3 061aKos,
W CTann BWAHbI 3BE34bl M NonapHoe cusHue. OHO HGECKOHEeYHbIMM JleHTaMu-
3aHaBeCAMM BMCE/O HaL 06/1a4HOCTbIO, U, CYAA NO BCEMY, BUCENO AABHO. 3HAUUT,
noroga cama no cebe, a cMAHMA camu o cebe. A cnpocuTe ceBepaHNHA — Kaxkabli
BTOPOW YBEPEHHO CKaXKeT: «CuAHUA? [a oHW BbIBalOT TONbKO B ACHbIE MOPO3HbIe
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Lomonosov was not only a scientist. He was an artist too and he engraved
the Ursa Major constellation visible through the auroral lights. It is saved in the
Lomonosov museum in St-Petersburg. By providing evidence that aurora nature is
self-luminosity i.e. luminescence. However, if the auroras are not generated by any
external light source, they still need another source of energy.

Lomonosov was also a famous Russian poet, and he expressed his doubts in his
poems:

“But, where, O Nature, is thy law?

From the midnight lands comes up the dawn!

Is it not the icy seas that are flashing fire?”

He answered question raised in his own poem this way:

“The Northern Lights are likely to originate from electric power existing in the
air. This is confirmed by the similarity of appearance and disappearance, fluctuating
colours which can be seen both in the northern lights and in the electricity of the
third sort”.

It was a great prediction of Lomonosov. More than two centuries have passed
and we now know that the conclusions of the Russian scientist turned to be
prophetic. We know that Aurora is the luminescence of atoms and molecules of
the air at a height of more than one hundred kilometres, and it is electricity, that
excites light in Aurora. We know why Aurora occurs not only in the far north, but
also in the far south. We know why a ship compass may show the wrong direction
during the Aurora. Let me elaborate on what we have learned after Lomonosov’s
time a bit.

A SALUTE FROM SPACE

The passengers of the Murmansk-Moscow flight were getting upset; there
was a snowstorm and the airport was closed. Finally, the plane took off, though
the sky was still cloudy. Modern planes can take off and land even during nasty
weather. If you are looking through the passenger windows, when the plane is
gaining altitude, you will see nothing interesting. But when the plane is above the
clouds, you can see the stars and Aurora. The passengers of that flight saw it. It was
dancing above the clouds, and everything seemed to indicate that it would remain
there for a long time. This tells us that the weather and Aurora are not reliant of
each other!












Houn». N BBeZET B 3abnyxKaeHmne. Mopos 34ecb HU Npu Yém. CUAHUA BbIBAOT U
B MAaCMypHYyIo MOroay, U B A0XAb, U B cCHeronag,. MpocTo He Bcerga mMbl MOXeM MX
€ 3eman 3ameTUTb. Kaxkabli, KTO BUAEN cUAHWE B NPOCBeTax 06/1aKkoB, HaBEPHSKA
poraganca ob stom. Obnaka peaKo BCTPEYAIOTCA Bbllle AECATU KMAOMETPOB, a
CUAHMA BCeraa Bbile, BO34YLWHbIE WAPbl C NPUHBopaMmn NOAHUMALOTCA U HA COPOK
KW/IOMETPOB, HO CUAHMA — eLlé Bbllle.

A BOT HalWM KOCMOHaBTbI
Ha cTaHumm «CantoT» nponetanmu
npAmo CKBO3b CUAHMA.
3To npoucxoAuao Ha BbicOTe
TPUCTa C INWIHUM KWJIOMETPOB.
N ceepxy 6bIN10 CUAHWE, U CHU3Y,
N cOOKY — Kpyrom cusano.

BbicOKO nonAapHble cUAHMSA,
HO He TaK AganeKko oT 3emau, Kak
NlyHa, nnaHeTbl MAM 3BE3AbI.
BnonHe MOMHO 3anycTuTb B
CUMAHME KOCMWYECKYIO paKerTy.
JTO camblii HaAEXHblA cnocob
M3MepuUTb €ero BbICOTY. TakK
Korga-to u cgenann. Monyyatot
Nno paguo C paKkeTbl CUrHanbl:
NATbAECAT  KWJIOMETpoB  —
HeT CUAHUNR, cembpecaTt
— HeT. U TONbKO C BBICOTHI
CTO KW/IOMETPOB — CUrHan:
noasuance cuaHma. [a ewé
Kakue! PakeTa MAET Bblle: CTO NATbAECAT, ABECTU KMAOMETPOB, — CUAHUI CTano
MeHbLe. A Bbllle YETbIPEXCOT KMIOMETPOB COBCEM CNabblIi CTan CUrHAA, 3HAUUT,
CUAHUA NOYTU NCYE3NN.

A 3HaeTe NM Bbl, KakoM BUJAT 3eM0 KOCMOHABTbI? onyboli opeon no
FOPU3OHTY — 3TO COJIHEYHbIN CBET, PACCEAHHbIN 3eMHON aTmocdepoli, a Bbiwe
TeMHO. CUMAHMA TaK BbICOKO, YTO MX MOXKHO HabnoaaTb B 3TOM TEMHOTE, Aaxe
Koraa Ha 3emse AeHb, HO YBUAETb X MOMKHO JINLb C KOCMUYECKOro Kopabna nam
pakKeTbl.

A C NOBEPXHOCTM 3eM/M CUAHWUIA AHEM He BMAHO WM3-3a TOrO, YTO BHU3Y
aTmocdepa CBETUTCA HAMHOTO CU/IbHee.

=m
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If you ask those who live in the North about Aurora, they will say: “Aurora?
It occurs only during clear frosty nights”. This is misleading as frost has nothing to
do with Aurora. It occurs in all kinds of weather. Cloudy weather simply prevents
us from seeing it from earth. This is made clear when cloud breaks, revealing the
sky behind and Aurora behind. The reason for this is that clouds rarely form in
altitudes above ten kilometres, and the Aurora is located higher than that.

Weather balloons carries
instruments to an altitude of forty
kilometres but the Aurora is even
higher. Russian cosmonauts recorded
passing through Aurora while in their
space station “Salyut”. It took place
at an altitude of three hundred or so
kilometres. Aurora was seen everywhere;
it was literally radiating on all sides the
station. Aurora is located at great heights
but still closer to earth than the moon or
planets are. It is quite possible to send a
rocket into the Aurora. This is the most
effective way to measure the height at
which Aurora occurs. Data collected by
the rocket testify that Aurora was not
registered at all in altitudes less than
one hundred kilometres. As the rocket
went further up data testified that Aurora
was getting weaker at heights of two
hundred kilometres. At altitudes above
four hundred kilometres, signals were very weak, indicating Aurora had almost
disappeared.

Have you seen pictures taken by astronauts in space of the Earth? The blue
halo along the horizon is the sunlight diffused by the Earth’s atmosphere, and
above the halo there is darkness. Aurora is formed at heights, which permits us to
observe it in darkness even when in daylight from earth. Aurora can be observed
only on-board a spaceship or rocket in these instances. Aurora can not be observed
during daylight conditions on the Earth’s surface simply because the lower layer of
the atmosphere shines more intensively than an aurora.
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WYPLWAT 11 CNOJ10XU?

JleT cTo TOMy Has3az NOCNOPUAM ABA YYEHbIX, cyMTaroWwmx ceba 3HaTOKamm
CeBepa. OauH yTBEpP)KOAN, YTO OXOTHWKM Ha Aucul m3 ropogaa EHuceilcka
paccKkasbiBasn emy, ByATO ceBepHble CUAHMA MPOU3BOAAT TaKOM LUYM, KaKoOWM
6bIBaeT BO Bpema penepBepKa: «ITOT WYM TaK CTpalleH, 4To cobakun nagatoT Ha
3eMJIH0 U UX He MOAHATb A0 TeX Nop, MOKa WymMm He yTUXHET». [pyroit Bo3parkan:
«Yenyxa. PazBe MoXKeT WwWymeTb abCcoNtoTHasA TUWINHA? — U 3ameTnn: — B Cnbupu
He OXOTATCA Ha incuy, ¢ cobakamu, U NPUTOM HOUbIO, @ CTAaBAT HA HUX KanKaHbIY.
3a HUM 1 OCTanoCh NocaegHee CNOBO.

A 4TO ceityac AymatoT y4YéHble — 3ByYaT MNONAPHbIE CUAHWUA UAU HET? 3BYK
— 370 KonebaHuMA Bo3ayxa. A BO34yXa Ha BbICOTE CTO KMIOMETPOB OYEHb MAso,
B MU/IZIMOHbI Pa3 MeHbLUE, YeM Y NOBEPXHOCTN 3emun. [03ToMy 3ByKa NONAPHbIE
CUMAHUA He u3patoT. U BCE e MOXKHO YCAbIWaTb MHOMO Paccka3oB O TOM, 4YTO
CUMAHUA WYPLUAT, WKNAT, CBUCTAT, TPELLAT U AaXKe NOKT U natoT. Mo-sugmmomy,
3T0 camoobmaH. B AIKyTuKM, M3BECTHOM CBOMMM MOPO3aMM, MECTHbIE KUTENU
MOTYT YBEPUTb BaC B TOM, YTO C/bILIAT AaxKe WENOT 3B€34,. XOTA HA camom gene
3TO 3amep3aeT U LWypPLWKUT YenoBeyYecKoe AbixaHue. 3abaBHble CKa3KM MOXKHO
YCAbIWATb OT XuTenen benomopba:

«[lonspHbie cuaHuas — 3mo 67ecK Yewyu HECMeMmMHbIX KOCAKO8 cesbou.
A Wym cmoum nomomy, Ymo cené00K MaK MHO20, Ymo OHU mpymcsa opye
0 OpyHCKY CIUHAMU».,

Koraa yenoBsek BMAUT
BHe3amnHble " TAUHCTBEHHbIE
NOABMEHUA U NepeMeLLEHNA BONbLINX
Macc CBeTa, emy MNPUXOLUT MbICb,
YTO OHW JO/MKHbI CONPOBOXKAATHCA,
no KparHel mepe, Tpeckom. OgHakKo,
Kak 3aMeTU/1 W3BECTHbIM Y4YEHbIl
AnekcaHap l'ymbonbaT, ¢ Tex nop Kak
NoNAPHbIE CUAHMA HAYaNM HabatoaaTb
BHMMATE/NIBHO W  CEepPbE3HO, OHMU
CTann ropasgo Mmosdanueee. [laxke
cneuyannctam Tak M He yAaanocb
06HapyXuTb UCXopAWMEe OT  HUX
3BYKM.
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CAN “SPOLOKHI” RUSTLE?

About one hundred years ago two scientists, connoisseurs of the North, had an
argument with each other. One of them assured the other that foxhunters from the
town of Yeniseisk in Siberia told him an aurora could produce noise, which resembled
the sound of firework. He said:” This noise is so terrible that the dogs hit the ground
and you can not force them stand back up before the noise stops”. The other scientist
objected to this saying:” That is nonsense! Can absolute silence make noise?”
He then continued: “Nobody go hunting foxes with dogs in Siberia, and moreover,
during night time. The hunters catch them using traps”. He got the last word.

How do scientists stand on this subject today? Does Aurora make sounds
or not? Sound is created from vibration of air. At altitudes of one hundred
kilometres the quantity of air is millions of times less there than near the Earth’s
surface, not enough for Aurora to produce sound. Despite this fact you may hear
a lot of stories, which tell us that the polar lights rustle, hiss, even sing and bark.
It is likely to be a self-deception, caused by other sources.

In the Yakutya (Siberia), which is famous for its severe frost, the natives
assure you that they can even hear the stars whispering. But in reality only human
breathing can be frozen and can rustle. Amusing tales can be heard from those
who live near the White Sea region:

“Northern lights are the glittering of countless scales on herrings, and the
noise comes from all the herrings as they rub up against each other”.

When somebody observes
sudden and mysterious appearance
and transference of great masses
| of light, they automatically think
this needs to be accompanied by
crackling. However, as it was noticed
by Alexander Humboldt, a famous
scientist, when people began to
seriously observe the polar lights,
sounds created was not apparent.
Even now experts have difficulties
registering any sounds coming
directly from Aurora.












ONrHEHHOE KONbLUO

9CKMMOCbI, HKUTENN [peHnaHgmm,
06BACHANN NONAPHBIE CUAHWUA NPOCTO:

«boeu nooxeamunu ConHuye Ha 3anade
u Hecym e20 800sab CegepHO20 Kpaa 3emu,
umobbl HAympo OHO 830Ws0 HA Bocmoke.
CusHUA — 3mMoO ompaxeHue COoMHeYHo20
ceema om 0aaEKUX MOAAPHbLIX M6008x.

HekoTopble U Tenepb AyMmatoT, 4YTO YeM
Aanblwe Ha CeBep, Tem 6onblle CUAHWUNA.
Ceiiyac 31O nerko nposeputb. MOoXKHO,
HanpuMmep, Ha camMoNéTe 32 HECKO/IbKO 4YacoB
nponetetb K nontocy n obpatHo. B Obinble
BpemeHa Ha CeBepe TONbKO Ha O/IEHAX 34111
O3 Ha cobakKax, a 4o nostoca He Aobepélubces:
OMaCHOCTb Ha Kaxkaom Lwary. Kak ke 6bITb?

M BOT ogHaxAabl cobpanucb Yy4éHble
M3 pasHbIX CTPaH W NPUHANU pPELUEHME:
Lenblii rog HabnoaaTb CUSHUA Ha 3MMOBKAX
no Bcel ApKTUKe, YTOObI y3HaTb, Kak AaneKko
OHM 3aXO4AT HA CEBEP W Ha or, Ha 3anag
W Ha BOCTOK. 3T0 6b1n10 B 1882 roay, nostomy
M Ha3Banu ero «MexayHapoaHbIM NOAAPHbIM
rogom». Koraa no ero OKOH4aHMUM CONOCTaBUAN
BCe HabntoaeHmA, TO OBHaPYXKUAN, YTO CUAHUA
OTHEHHbIM KOJIbLLOM OKpy»KatoT CeBepHbIn
NoJIOC, @ y CAaMOro NOJOCA UX HeT.

Te nepsble cBegeHUA ObIIM AUWbB 3aNUCAMU B AHEBHWKAX TepPnenmBbIxX
HabnogaTenen, M NO HUM, K COXaNneHWto, Henb3A OblNo YyCTaHOBUTbH TOYHOE
NONOXKEHMeE KoMbLa.

B 1957 roagy nonsApHble nccnenosatenin U3 pasHbiX CTPaAH Pemnan cepbesHo
Habnwgate 3a CUAHUMAMW. IDTOT rog, NOAYYMN HasBaHue «MerKayHapoaHbIl
reopusmyeckuit rog — MIT». CusHMAa ctanm dotorpadmposaTtb, rae 6bl OHU HU
noasuancb — Hag MypMaHCKOM uau Hapg, octpoBom [MKcoH. [a He npocTbimu
¢doToannapatamn, a cneumanbHbIMKU, KOTOpble BUAAT BCE HebBO OT rOpPU3OHTA
[0 ropm3oHTa. [yra cMaHuA, faxe AMHOW B TbICAYY KUIOMETPOB, choTorpadupyetca
Ha NNEHKyY: BeCb HeHOCBOA, NOMELLAETCA B MaIEHbKOM KpYXKKe.
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FIERY RING

The Eskimos, the natives of Greenland,
explained the polar lights very simply:

“Gods picked up the Sun in the West and
carried it along the northern edge of the Earth
in order for it to rise in the East in the morning.
The northern lights are the reflections
of sunlight from the distant polar ices”.

There are people that believe the further
to the North you come, the more frequent
Aurora will appear. We can easily check these
opinions.

Today we can make a return flight to the
pole within hours. Before the only way to get
far north were walking and dogsleds. It was
very difficult to get to the pole. Adventurers
were met with danger constantly. What
turned out to be the solution? Scientists from
different countries came together and decided
to collect data from Aurora observations
during a whole year at the different Arctic
stations to know how far north, south, east
and west Aurora could be observed. It was
in 1882, and this year became known as the
“International Polar Year”.

When all the data have been compared,
it became clear that Aurora surrounds the North Pole like a ring, but it is absent at
the vicinity of the North Pole. These initial data were simple notes in the diaries
of patient observers, and it was impossible to determine the precise location
of the ring by those data. For this reason, the polar researchers from different
countries decided more seriously observe the Polar Lights. This year was called
the “International Geophysical Year, IGY”. The scientists began to take pictures
of Aurorawhereveritappeared, above Russia, Norway, Sweden and other countries.
They used special cameras, which surveyed the whole sky, from horizon to horizon.
The auroral arc, being over one thousand kilometres long, was captured across
the whole sky and placed into a small circle. Hundreds kilometres of film were
captured at the polar stations from Alaska to the Kola Peninsula.













COTHM TbiCAY MeTpoB GOTOMNEHKN BblIM OTCHATLI HA MOAAPHbLIX CTaHLMUAX
oT Ansickn go Konbckoro nosyoctpoBa. Mamepuam yyéHble NonoXKeHne CUSHUN,
M OKasasioCb, YTO OHU OKpy:KatoT CeBepHbI MOMOC He KOJbLOM, a OBaJioM.
C Tex nop Bo BCEM mupe 06/1aCTb BOKPYT NOJIOCA, F4e BCTPeYarTCa CUAHUSA, CTanun
Ha3blBaTb OBa/IOM MONSAPHbIX CUSHUN.

A Korga HecKONbKO NeT Ha3ag, amepuKaHuam yaanocb chotorpadpumpoBatb
CUAHKUA U3 KOCMOCA, OHU AEeNCTBUTENIbHO YBUAENAN Ha CHUMKAX CBETALLMICS oBal.
OH BUCUT Hag, 3eMEN, KOTOpas Nog, HUM BPaLLLAeTCs.

N B KOXKHOM nonywapuu, Hag AHTAPKTUAOW, BUCMT TOYHO TaKoW Ke oBan
NoNAPHbIX CMAHUI. Hag KonbCKMM NONYOCTPOBOM 0Bas NMPOXOANUT HOYbLHO LLIMPOKOWM
4acTblo, a BEYEPOM U YTPOM — Y3KOW. NN03TOMY HOUbIO BblBaeT CUAHUI Bosblue,
a BEYEPOM M YTPOM — MEHbLUE.

Soviet scientists measured closely the position of Aurora, and it turned out
that they surround the North Pole not as a circle but as an oval. This resulted
in the region around the pole, where Aurora occurs, to be named the auroral oval.
Some years ago USA scientists were able to take pictures of Aurora using a special
technique from space, and observed this luminous oval. It was suspended above
the rotating Earth. The same auroral oval is hanging over the Antarctic Continent
in the Southern Hemisphere. Above the Kola Peninsula the broadest part of the
oval is passing at night and its narrowest part is passing in the evening and in
the morning. Aurora is more intense at night compared to the evening and the
morning.
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KTO PACKPALLUMUBAET CUAHUA?

Xopowo Kanbmapy! Ecim 6bl OH BbINAbIN
M3 MopcKoi 6e3gHbl M B3MAHYA Ha MONsApHOe
cuAHKe, To yeuaen bbl ero v pO30BbIM, M KPACHbIM,
W NypnypHbIM, U MaIMHOBbIM. OH BUOUT MHOTME
OTTEHKM KpacHoro LugeTa. A 4esloBeYecKui
N33 yCTPOeH TakMm 06pasom, YTO OTIMYHO
YyBCTBYET 3€/1EHBIN U Xy*Ke — OCTajIbHble LgeTa.
MosTomy YalLe BCero Mol BUOUM cuAHMA BaegHo-
3enéHbiMK. Ha camom gene oHM ogHOBpPEeMEHHO
M 3enéHble, UM ronybble, M ¢uHoNETOBbIE,
W, HempemeHHO, KpacHble. Bo BpemA CUbHbIX
CUSIHUIM MOXKHO BCE MHorougeTue yBuaeTb. Bot
KaK HanucaHo o6 sTom Bo BTopoi HoBropoackoi
NETONUCK LIECTHAALATOO BEKa:

«[o scemy Hebecu ny4u bblau aKu 8o0a Ha
mMope s8empom Konebanacs. [la mu sy4u ro ecemy
Hebecu Xxo0usu 8CAKUMU Usembi».

MHTEHCMBHbIE KpacHble CUAHUA O4EHb PeaKo
HabntogatoTca. OHM NPUAAIOT NeM3axy YCTPALIAIOWMA BUA, N NOPOKAAIOT MHOXKECTBO
CyeBepUiN: CpeaHEBEKOBLIE MOHAXM MO KPACHbIM CUAHUAM MNpPeaCKasblBaan BOMHbI U
KpoBaBble cobbITUA. Yalle ke HabntoaatoT Apyroe: KPaCcHEKT HUXKHUE Kpas SyunCTbIX
Ayr, a caMu iyrv octarotcA 61eaHO-3enEHbIMM. LIBET CUAHUIA MOXKHO TOYHO ONpeaenuUTb
C NOMOLLBIO CMeLmanbHbIX NPMOOPOB — CMEKTPOMETPOB, @ BblAENEHHbIE NPUOOPOM
LiBeTa Ha3blBaloT CNEeKTPOM. KaxK bl UCTOYHUK CBETA UMEET CBOWM CMEKTP, U CUAHMUA He
UCKNIOYEHME.

KT0 »ke packpacun nonspHble cuaHUA? Mbl yrKe rOBOPUIN O TOM, YTO Ha BbICOTE CTO
KMIOMETPOB HET NYCTOTbI. Tam eCTb BO34yX, XOTA U 04eHb Masio. CBeveHUe HEBUANMbIX
aTOMOB W MO/IEKY/T, U3 KOTOPbIX COCTOUT BO3AYX (a30Ta U KUCI0POAa, 1aBHbIM 06pa3om),
M ecTb NONAPHOE cuAHME. Kaxkaan pasHOBUAHOCTb aTOMOB M MONIEKY UMEET CBOW LIBET,
KaK M ropAlan Ha yauuax ropofda peknama. MNMoyemy «AsapodnoT» CBETUTCA CUHUM,
«YHMBepmar» — KpacHbiM, a «IMIOpCKOM BOK3an»— 3enéHbiM LBeTom? [la TonbKo
MOTOMY, YTO B CTEK/IAAHHbIX TPYOKaX HAXOAATCA Pa3Hble aTOMbl U MONIEKY/bI U CBETATCA
OHW NO-Pa3HOMY. PeKnamHble OFHW «3aXKMFAET» INEKTPUYECKUIA TOK, a YTODbI 3aXKeub
CUAHUE, HYXKHbI YaCTULLbI C INEKTPUYECKMM 3apAL0M (BOT M ONPaBAANOCh NpescKkasaHme
JNomoHocosa!l). OTKyaa oHM noABAAOTCA?

310 Apyron Bonpoc. O HEM cneayoLWmin paccKas.
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WHAT COLOUR ARE POLAR LIGHTS?

If the calamari could emerge from the
marine abyss and look at Aurora, it would
see colours of pink, red, purled and crimson.
The calamari can see many shades of red.
In contrast, the human eye can distinguish
green colour best of all and quite poorly the
rest of the colour aspect. That is why humans
most often see Aurora of green colours. In fact,
they are green, blue, violet and red at the same
time. All the variety of colours can be seen,
when Aurora is at high intensity.

The second chronicle of the ancient
Russian town of Novgorod dated to the
sixteenth century, said:

“All across the sky rays like waves in the
sea rippled by the wind appeared. These rays
were of different colours and were shining all
over the sky.”

The colour of Polar Lights are distinguished by special instruments called
spectrometers. Red Polar Lights are quite rarely observed. They give the landscape
a frightening appearance and is the cause of many superstitions: the medieval
monks predicted wars and bloody events by the red Aurora. More often people
observed the type of Aurora, in which the lower edges of radiant arcs are getting
red, and the arcs themselves remain pale-green.

What is giving Aurora its colours? As mentioned earlier, there is no vacuum at
altitudes of one hundred kilometres. The air, though in small quantities, is present
there. The emission of invisible atoms and molecules, of which the air is composed
(mainly nitrogen and oxygen), is the foundation of an aurora. Each kind of atoms
and molecules has its own colour, like shining billboards in the streets of a city.
Why are they coloured differently? Billboards contain glass tubes that consist of
different atoms and molecules, which shine in different ways. The billboards are
lighted by electric current. For Aurora to be lighted particles with electric charges
are needed, just like Lomonosov predicted! How these electric charges appear is
another problem, and deserves a story on its own.
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EC/IM BPET KOMNAC

Kutaliubl eweé B ApeBHME BpemeHa Mo/b30BaiMCb Komnacom. OHWM 3Hanw,
YTO MArHMTHAA CTPesika OOHUM KOHLLOM MOKa3blBAET Ha CeBep, APYrMM — Ha Ior.
Ho ogHO geno uckaTb NyTb B TENAbLIX CTPaHax, Apyroe — B CTyAéHOM mope. TyT u
KOMMac HEMOHATHO Ky4a YKa3blBaEeT.

B wecTHaguaTtom BeKe Ha KapTe HemeuKoro reorpada MoraHHa Proiiwa
B6iM3n CesepHoro nostoca 6bina obo3HaveHa cKana M3 MArHUTHOMO KaMHS,
N NyTeLecTBEHHMUKM UM Npeaynpexaanmnch:

«30ecb HaYUHaemMcs AHMapPHoe Mope, 30eCb MOPEXOOHbIU KOMMIAC CMAaHO8UMCSA
HemouYHbIM, U Kopabnu, umeroujue xeesnesHole 4acmu, omcro0a He 8038pAWLLAHOMCAN.

OTBaXkHble MopeniaBaTenu passeann stoT mud. «MaTKa Ha Na3opAX AypuUTY,
— TaK rOBOPWUIM PYCCKME MOPEXOAbI-NOMOPbI. OHM NepBbIMU 3aMETUAN, YTO CTPESKA
KOmMaca Ha4YMHAET OTKNOHATLCA OT BEPHOTO MOJIOMKEHWUA NPW NOABAEHUN NONAPHbIX
CUAHUIA.

A peno 3gecb BOT B YEM. 3emnsa — 60/bLION MArHUT, a CTPeAKa Komnaca —
MasnieHbKUA. BOKpyr 3eman NOCTOAHHO AENCTBYHOT MAarHWUTHbIE CWJbl, KOTOpble U
HanpaBAAOT CTPeNKY Ha ceBep. TaK U cToANa Bbl CTPEKAa HENOABUMKHO, HO HAa cuay
Bcerga Hanpértca gpyraa cuna. Muatca K 3emne or ConHU@ MOTOKM HEBUAMMBIX
3N1EKTPUYECKM 3apAXKEHHbIX YaCTUL, — CO/IHEYHbIM BeTep. A Ha ero NyTu nperpaga
— MarHutHoe nose 3eman. OHO He NPOMYCKAeT COMHEYHble YacTMLbl. Ycuaunca
COJTHEYHbIN BETEP — MarHUTHasA 060104Ka 3emnu
(marHuTochepa) cxKaTta, ocnab — MarHUTHble
CUAbl  BbITA/IKMBAIOT YacTuUbl MoJanblue OT
3eman. Kro koro?  MarHuTtochepa Kak Obl
«OpIWKTY, a CTPesKa KOMMAca 3TO «AbIXaHWe»
yyBcTBYeT. Ecnm conHeuHblit BeTep Gepér
BEPX, TO CMA MArHWUTHOIO MONA XBaTAeT /MLb
Ha TO, 4TOO OTKNOHWTbL YacTMLbl K MOMOCAM.
30ecb OHW MPOHUKAKOT BHYTPb MarHuToCdepsl,
CTANIKMBAIOTCA C aTOMaMM U MONEKYIAMM,
KoTOpble MoA, UX yAapaMM Ha4YMHAKOT CBETUTLCA.
Mo3ToMy M BO3HWKAIOT CUAHMA B MOAAPHbIX
CTpaHax.

MOHATHO, NOYeMy MarHWTHasA CTpenka
«naAwWeT» BO Bpema cuAHMn? W KonebaHus
MarHUTHOrO MOAA, U MNONAPHbIE CUAHUA UMET
OOMH UCTOYHWMK — COMHEYHbIN BeTep.
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WHEN A COMPASS TELL LIES

Even back in ancient days the Chinese were using compass to navigate. They
knew that one end of the magnetic needle points to the North and the other points to
the South. It is easy to find the way using a compass when you are in warm countries,
but it is rather difficult to do it on an icy sea. It is very difficult to determine what
direction the compass points to.

In the sixteenth century Johannes Ruysch, a German geographer, marked a
magnetic rock near the North Pole, and on this stone warned travellers:”You are
near the amber sea. From here the sea compass shows incorrect direction, and the
ships, some parts of which are made of iron, do not return from here”. Audacious
navigators have destroyed that myth. They were the first to notice that the needle
swung from the right direction when the polar lights appeared.

The fact is that the Earth itself is a large magnet, and the needle of a compass
is a tiny one. Magnetic forces act continually around the Earth. These forces point
the needle towards north. The needle, perhaps, would be motionless if it were not
for the fact that one force is up against another one. The flow of invisible, electrically
charged particles is racing from the Sun to the Earth. These particles are known as
solar wind. Earth’s magnetic field creates a barrier for these particles. It prevents the
solar particles from reaching the Earth. When the solar wind becomes stronger, the
Earth’s magnetic shell (magnetosphere) is tightened. When the solar wind is getting
weak, the magnetic forces push the particles far
from the Earth. It looks as if the magnetosphere
is “breathing”, and the compass needle picks up
this “breathing”. If the solar wind persists, the
forces of the magnetic field can only deviate
the particles to the pole. Here they penetrate
into the magnetosphere, collide with atoms
and molecules in the upper atmosphere, and
the molecules began to emit light under these
collisions. That is why there is more Aurora in
the northern regions.

This is the reason why the compass
needle is “dancing” during the Aurora. Both the
fluctuations of the magnetic field and Aurora
variations have the same source, the solar wind.












[ETU CONMHUA

unan B pgome-apaHre Ha YyKoTke
MaTb U CblH. lNoneHnnca ogHaxabl CbiH, He
3aKpbln BXOA, Kpenko-Hakpenko. Hanetena
3naa [lypra, 3akpytuna, yHecna matb
B CTpaHy YépHbix rop. Tak HaymHaeTcA
MynbTPUNbM-CKasKa «B ApaHre ropwut
OFOHb».

BcTan napHUWKA Ha AblKM, NAYK
6onblWON B3AA — HaAO MaTb Bblpy4yaTb.
A  Kpyrom TemHOTa, MOoAApHadA HOYb.
Ha cuactbe, BCcTpetTunucb emy xopoliue
Opy3bA: NyTb OCBETUAM U NOJAPUNU
ropawme nyyun-ctpenol, 4Tobbl mor MNypry
ofoneTb. ITMMKN Apy3bamu 6bian Cnonoxu
— bpaTba ConHua.

A Begb OeWCTBUTENIbBHO MOJyYaeTcs,
4yTo CUAHMA — poacTBeHHWKM ConHua,
CKopee — AeTn Unu BHyKKU. [loTomy 4TO Ha
ConHue poXKAarTcA YacTULbl CONHEYHOro
BeTpa. MoABNAOTCA OHU B OCHOBHOM B TeX
MecCTax, rae HaxoAATCcA TEMHble CONHEYHble
nATHa. Ho camble cunbHble MOTOKM BeTpa OblBAOT OT CONHEYHbIX BCMbIWeEK —
B3pbIBOB, NpoucxogAawmx Ha ConHue. Toraa conHeYHbl BeTep HabrnpaeT orpoOMHYHO
cuny. OH, MOXKHO CKa3aTb, TPACET marHuTochepy. 9T0 — MarHMTHasA bypa, nan, Kak
paHblle roBOpUInN, MarHUTHaA rposa.

ACTpOHOMbI MOTYT NpeacKasaTb cuaHMe. CoMHLLE CMOKOMHO — U CUAHUIA HET.
MosasnatoTca Ha CoMHUE NATHA MAKN A3bIKWM MNAAaMeHU — XAM Ha 3emne cuaHuA.
TonbKO CONHEYHOMY BETPY HYXKHO BpeMs, 4Tobbl A0 3emnm fobpatbca. MoUTH CyTKM
BeTep B NyTU. Tem BpemeHeM Ha 3emne y4YéHble yXe NOAroTOBMAUCH, Npubopbl
cneumanbHble BKAUYUAKU: N BYPIO MarHUTHYHO XKAYT, U NoNApHble cMAHMA. OBbIYHO
CUAHMA bbIBatOT B 3aN0NApbe, HO MHOTAA (HECKO/IbKO AECATKOB JIET MOXKET NPONTU
MeXAY TaKUMU CYHasMM) OHW NOSBAAIOTCA M B TEMbIX Kpasax. EcTecTBeHHO, YTO
MHOTME N3 3TUX COBbITUI BOLIAM B UCTOPUYECKYHO XPOHUKY.

B ApeBHUX pyKOMUCAX MNOABAEHME CEBEPHOr0 CUAHUA OTMEYEHO Jarke
B Ernunte u B Pume.
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THE SUN’S CHILDREN

Once upon a time a mother and her
son lived in yaranga, in a house built of
reindeer skins in the Chukotka. One day
the son did not close the door properly;
he was too lazy to do that. Suddenly
a vicious blizzard appeared, who picked up
the mother and carried her away into the
country of the Black Mountains. This is the
beginning of the Russian animation tale
“The Fire Burns in Yaranga”.

The son got his skies and large bow and
went to rescue his mother. The dark polar
night surrounded him. But he was lucky to
find great friends who lighted his way and
gave him arrows made from burning rays
to overpower the vicious blizzard! Those
friends were “Spolokhi”, Polar Lights - Sun’s
brothers.

In reality Aurora is a relative to the
Sun. In fact, they are the Suns children
or grandchildren. They appear as
consequences of strong solar wind (particles flow from the Sun). The strongest
solar wind flows are the result of the solar flashes, the bursts originating in the Sun
itself. This allow solar wind to pick up great force. We may say, that these winds
shake the magnetosphere. And this phenomenon is referred to as a magnetic
storm or magnetic thunderstorm.

Astronomers can predict Aurora. If the Sunis calm, then Aurora will not appear.
If there are dark spots on the Sun surface or the presence of solar prominences,
then Aurora is sure to appear. The Aurora will appear when these solar winds reach
the Earth. It takes a day for the winds to reach our planet. Meanwhile, the scientists
on earth are waiting with their equipment; they are waiting for the magnetic storm
and for the Aurora to appear. As a rule, the Aurora occurs in the extreme North but
sometimes (several dozens of years may pass between such events) Polar Lights
appear even in the southern regions. It is only natural that many of these events
have been registered in the historical chronicles. According to ancient recordings,
Aurora has been observed even in Egypt and Rome.












3710 cnyumnocb B 1111 rogy. [lep3Hyn pyccKMe KHA3bA MNOWTU Ha MNONOBLEB
C ManblM BOWCKOM, a Te, 3ac/biwaB 06 3Tom, cobpann BecuyncieHHble MOJKN.
[o rnybokolt Houn npogonkanacb Ha [JoHy KpoBaBas 6UTBa. N ApOrHynM BOMHbI
NoJIoBELLKME U B y»Kace bpocuamnch B 6erctso. A nocsie KHA3b Bnagnmmp cnpawmsan
N/IEHHbIX, OTYEro OHW HE BblAep:Kanu HaTUCK. U ycabllwan B OTBET:

— Kak moxcHo 6bla0 ¢ samu 60pombcs, Ko20a HA0 eamu e30Usu 8 C8eMbIX
6poHsAX U nomozanau eam!

M XOTs pyccKkue peLmnnm, 4yto MM NoMmoranm HebecHble aHresbl, HECOMHEHHO,
YTO NOMOBLEB YCTPAWWAN AUKOBMHHbIE KAPTUMHbI MOJSIPHOrO CUAHUA, KOTopoe
pasbirpanocb Ha CeBepHOM HEOOCK/IOHe, C TOM CTOPOHbI, OTKyAa HacTynanu
pycCKMe ApyKuHbl. Te peakue CUAHWA, KoTopble HabnwopawTca B cpegHel
noJsioce, — MOYTM BCErAa HACbIWEHbl KPAaCHbIM LLBETOM.

[Jo Hac powna cobcTtBeHHOpy4YHana 3anucb lNeTpa lNepBoro B MoXogHOM
KypHane o HabntogeHun cuaHua nog, ActpaxaHbto 3 oKTAbpa 1722 roaa:

«Ko20a cmepKaoce... Aeunace AKO 6bl 3aps, KOMOpYy MHoz2ue 4asnu,
HO MOMOM cmana NOOHUMAMbCA HA 20PU30OHM... HO MOsbKO 20pa300 KpAcCHee,
MaK Kak noxcap uzoanu 6e3 naameHu sudumcs eenukoli... Kazanocs, Ko 6ol
no 6epezam ¢ moli cmopoHsbl Kambluwl
eopen».

Kak o0bbACHUTbL BCe 3TU c/yyau?
B uém TyT geno? OnaTtb B ConHue. Ha
HEM NPOUCXOOAT FTMraHTCKME BCMbIWKMY,
M CONHEYHbIN BeTep TaK CXKUMaeT
marHutocoepy, yTo MarHuTHble
CMNOBblIE JIMHWUKW, BXOAAlLME B OBan
NOMIAPHbIX CUAHMW, CMellatoTca U3
nonApHbIX obnactelt K aKkeBatopy. Yem
CUNbHEW HATUCK COJIHEYHOrO BETpa,
Tem 6onblwe caBWHYT oBan. Peakuit
NoAapoK MONYYMAN HAWWM KEeHLWMHbI
8 mapTta 1970 ropa: Beyepom B Hebe
MockKBsbl, JIeHMHrpaga v 4pyrux ropoaos
cpegHein nonockl 3anbliasan NoAspHbIe
cuAHKuA. Kto 6bl mor nogymaTb, 4To
CO/IHEYHbIN BETEP OKaXKeTCA TaKum
BHUMATE/IbHbIM?!
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It happened in 1111. Russian dukes risked starting the war with the Polovtsy
(the people who lived in ancient times on Russian territory), having very small
forces against countless regiments of the enemies. A bloody battle was raging on
the banks of the river Don long into the night. In the long run the Polovtsy fell back.
Grand Duke Vladimir asked the captured enemies why they surrended. He had
got the following reply: “How could we fight you, while someone was riding above
you in light armour and helping you in the battle”. Though the Russians thought
that they were helped by Heavenly angels, no doubt that the Polovtsy had been
frightened by strange pictures of Aurora in the northern part of the sky, just to the
side of where the Russian forces advanced.

The red Aurora observed in the mid-latitude regions of our country are
almost always saturated with the red colour. A record which was made by Peter
the Great in the field register, describes the observation of Aurora near the town of
Astrakhan on October 3, 1722: “It had grown dark. Then a glow began to rise over
the horizon, but it was more intense red as if it were a great fire... It seemed that
the opposite banks were burning”.

How these events can be explained? What is the reason for it? Again, we
look to the sun for answers. Gigantic
flashes occur there, and the solar
wind compresses the magnetosphere
to such an extent that the magnetic
force lines entering the auroral oval
are deviated from the polar region to
the equator. The stronger the force of
the solar wind is, the more the oval
is shifted.

An exceptional gift was given to
our women on the Women’s Day of
March 8, 1970. In the evening the sky
above the cities of Moscow, Leningrad
and some others in the mid latitudes
were coloured by Aurora. Who would
have thought the solar wind could be
so romantic!












B PUTME CBETUNIA

AnteKapb M3 HemeuKoro ropoga [Aeccay leHpux LLBabe 6bin NyHKTyaneH u
yectontobms. OH MeyTan OTKPbITb HOBYHO MJAHETY M 3TUM NpocnaButbea. Kaxpoe
YTPO, HanpasnsAa CBOM MasieHbKUI ntobutenbckuii Teneckon Ha ConHue, LBabe
Hazeanca Ha GoHe ero APKOro Aucka OBHapPYKUTb TEMHYIO TOYKY — MPOXOAALLYIO
MUMO nnaHeTy. Ho, yBbll TpuauaTb NeT KpoOnoTAMBbIX HabnogeHun He panuv
pe3ynbTatoB. M BCE Ke HACTOMUYMBBLINA aCTPOHOM-NObUTENb AEBATHAAUATOrO
BEKa BOLWEN B UCTOPUIO HAYKW. [leno B TOM, YTO OH aKKypaTHO OTMe4as BCE, YTo
Buaen Ha ConHue. M oTKpbIA, YTO YMCIO NATEH HA HEM HEMOCTOAHHO: B NepBble
roabl HabnaeHNN X 66110 MHOTO, MOTOM CTAfI0 MeHbLue. M HaKoHeL,, OHW NoYTK
coscem ucyesnun. Ho yepes oguHHaALaTb €T NATHA NOABUINCH CHOBA B OFPOMHOM
KonmyectBe. ITOT OAWMHHAALATUNAETHUI MNMEPUOA M CTan HayvyHbIM OTKPbITUEM
LLisabe. Tenepb Mbl 3Haem, 4YTO Kaxgble oaMHHaauaTb net CosHLE CTAaHOBWUTCA
AKTMBHbBIM: Ha HEM POKAAKOTCA HOBbIE MATHA, @ COMHEYHbIE BCMbILKM NOABAAKOTCA
opHa 3a gpyron. Habupaet cuny conHeuvHbI BeTep, NOAAPHbIE CUAHWUA U MArHUTHbIE
6ypu BCE yalle becnokoAaT obutateneit 3emnu.

ConHeYHble Kanpu3bl NOBTOPAKOTCA, OAHAKO, HE TONIbKO Yepe3 OauHHAALATD fET.
ConHue — OrHeHHbIN Lap, KOTOpbI BPaLLAEeTCA BOKPYr CBOel ocu. Yepes Kaxaplii
obopotr (a oH 3aHMmaeT 27 aHeit) ConHue
NMoBOpPaYMBaETCA K 3eM/ie TOM XKe CaMOoin CTOPOHON,
M YaCTb COIHEYHbIX NATEH, KOTOpble 6blIn BUAHDI
27 pHelt Ha3agd, NOKasblBaeTcA CHosa. M cHoBa
YCW/IMBAETCA COMHEYHbIA BeTep. 3HauuT, ecnu
HECKO/IbKO Houen noapsafs Habnopanuce apkue
CUAHWA, TO Yepes 27 AHEN BHOBb AW CMOMOXM.

ToT, KTO XMBET 3a [loAApHbIM Kpyrom,
NNerko MOKeT NPoBepUThb 3TO.

YTo obuero, CKaXKem, mexay
aBTOMOOW/IbHBIMKM  KaTacTpodamu, Haberamm
capaHuM Ha nondA, 6onesHamn cepaua M.
NONAPHbIMW  CUAHUAMW? Ha nepsblt B3MAA,
M BOMPOC KaKeTcA CMelwHbiM. Ho y4yéHble
YCTaHOBWAIM, YTO BONblUe BCEro TaKMX CODBbLITUI
NPOUCXOAMT B rofbl, KOTAA COTHEYHAA aKTUBHOCTb
CaMaA BbICOKasA, W MOBTOPAETCA 3TO 4Yepes
OoaVHHaaUaTh feT. Kak ynpasnseT ConHue 3eMHoM
YKU3HbIO, 3TOTO Mbl eLE 10 KOHLLA He 3HaeM.
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THE RHYTHM OF THE SUN

Heinrich Schwabe, a chemist pharmacist from the city of Dessau in Germany
was a very punctual and ambitious man. His dream was to discover a new planet
and to become famous. Each morning he directed his small telescope to the Sun
and hoped to see a dark point against the Sun, a planet moving past. But it all was
in vain. Thirty years of laborious observations gave no results. Nevertheless, the
name of this persistent nineteenth century amateur astronomer went down in the
history of science.

The reason for this was his accurate notes of everything he could see on the
suns surface. He discovered that the number of spots on the sun is not constant;
during earliest years of observation there were a lot of them, but later the
number decreased further for so to disappear completely. Eleven years later they
reappeared in enormous numbers. This eleven years’ interval became a crucial
scientific discovery made by Schwabe. Today we know that every eleven years the
sun becomes active, new spots appear on it and the solar flashes appear one after
another. The solar wind gathers speed and Aurora, together with magnetic storms,
cause more trouble for Earth inhabitants...

The solar winds repeat, however, not only every eleven years. The Suniis a fiery
ball that rotates on its own axes. For every
rotation (it equals 27 days) we can observe
parts of the same solar spots that were facing
the Earth 27 days earlier. With the solar spots,
the solar winds once again intensify. Thus, if a
bright Aurora can be observed several nights
running, then 27 days later the Aurora is sure
to occur again. Those, who live behind the
Polar Circle may check it easily.

What do automobile catastrophes,
swarms of locusts, heart attacks and Aurora
have in common? Scientists have established
that a large portion of these events occurs
during years when solar activity is at its
highest and we see the same eleven years’
repetition. How the Sun affects life on the
Earth in this manner, we have no definite
answer to it yet.
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OBA 3KPAHA

Mpwuexan Ha CeBep KoppecnoHAeHT. O4eHb XOTEI0Cb YBUAETb MY NOAPHOE
CUSIHME M HanMcaTb NPO Hero. A BpeMeHW BCero oauvH AeHb. U Bapyr npeanaratoT:

— Moxkanyicra, XoTb cenyac, CMOTPUTE CKOIbKO YrogHO.

— Kak, cpegb 6ena gHA? — ycomHuncsa oH. — KaKkue ke cermyac cuaHunAa?

— Kakue xoTuTe, y Hac X MHOXECTBO...

Mpurnacunun ero B nabopatoputo MNonApHOro reoPpuUsnYeckoro MHCTUTYTA,
KOTOpas TaK M HasblBaeTcA — s1abopaTopmsa NOASPHbIX CUAHUA. BOT U Mbl ¢ Bamm
TyAa ceryac 3anaém. B ogHOM M3 KOMHAT Ha CTO/IMKE CTOMT HEGObLIOM MOHUTOP.
BKtoYaeTcs 3anmcb, U Ha IKpaHe NosBAAETCA 3BE3gH0e Hebo, HauMHaeTcs cnaboe,
pobKoe MepuaHue, U BOT y¥Ke BeCb 3KpaH 3ano/sIHEH NPUXOTIIMBOW Urpol ceeTa
NONAPHbIX CUAHUN.

C NOMOLLBIO CBEPXYYBCTBUTE/IbHbIX TENIEBU3UOHHBIX PErMCTPATOPOB 34€eCh
M3yyaloT HeycTonuMBble QOPMbl CUAHWUI, TaK HasbiBaemble MNyabcupytowmne
cusaHMA. OHKM 06bIYHO BbIBAtOT Nocae NonyHouu. Ha Hebe nosasaseTcs rpynna nateH
CBEeTa, KOTOPble TO FACHYT, TO CHOBA BCMbIXMBAOT. Kak ByATO MX KTO-TO BK/IOYaeT
M BbIK/NIOYAET KarKable HECKONbKO CeKyHA. YOoobHas Belb — TeneBuAeHue,
AMCTaHLUMOHHO Nepegalollee pasfivyHble M3obparkeHusa. Cnaunwb cebe B TENNON
KOMHaTe, CMOTPULLb HA 3KpaH — BCE BUAHO, YTO Ha Hebe nponcxoaunT. 3axoTen —
3anucan usobparkeHne, NOTOM NPOKPYYMBal 3aNnCb, CMOTPU XOTb KaXKAbll AeHb.
Kakolt pasamep 06bl4HOroO 3KpaHa moHMTOopa? OKoNo noaymeTpa.

A B Npupoae ecTb 3KpaH PasMepoM B HECKOIbKO TbICAY KMIOMETPOB. TaKo
3KpaH OKpyXKaeT Haly 3em/to M HasbiBaeTca MOHOCHEpPON. ITO C/ION 3eMHOM
aTMmocdepbl Ha BbICOTE, rAe PasbirpbiBatOTCA NOAAPHbIE CUAHUA. A CaMK CUAHUA
— 3TO M306pakeHun, KoTopble NocbinaeT Ham Kocmoc. Cnyymnacb Ha ConHue
BCMbILIKA, BCTPETU/IM COJIHEYHbIE YacTUUbl Ha NyTWM Hapbep (MarHWUTHoe none),
NPOpPBa/IMCb OHU CKBO3b MArHWTHYIO Nperpagy K 3emne — BCE Ha BOJLIEOHOM
3KpaHe MOXHO BUAETD.

HasBaH 3TOT cnoit MOHOChEPON MOTOMY, YTO B HEM HaxoAATCA aTOMbl U
MOJIEKY/Ibl, 3aPAKEHHbIE 3N1EKTPUYECTBOM, — WMOHbI. «MIOH»— CNOBO rpevyeckoe,
O3HayaeT «bnyxgatowmin». MHOro 3amevaTesibHbIX CBOWCTB Yy WMOHOChepsI.
Ecnv MoHbI medyTcs, 6ay)KAAOT, 3HAYMT, NO 3aKOHAM OU3MKKU, TEKYT B Hel
3/IEKTPUYECKME TOKU. TeYET TOK — NOSABAAIOTCA MarHUTHblE CWUJIbl, OTKJIOHAETCA
CTpesika Komnaca. A Kpome Toro, MoHochepa — 3To HEBUAMMOE 3epKaio, KoTopoe
OTparkaeT PafMOBOJIHbI, KaK 0BbIMHOE 3EePKaio OTPAXKAET CBET.

Bnarogapsa MoHodepe mbl CAbILLMM paguonepesaym B cambliX yAaNEHHbIX
MecTax.
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TWO TV SETS

One day a correspondent came to the North. He wanted very much to see
Polar Lights and write a report about that. Unfortunately, he only had a one-day
business trip. Therefore, he was greatly surprised when he was offered to observe
Aurora as much as he wanted. He doubted whether it was possible to observe
Aurora in broad daylight. He was told that he could see different kinds of polar
lights. He was invited to visit one of the laboratories of the Polar Geophysical
Institute in town of Apatity, Murmansk region. In one of the rooms there was a
small TV-monitor set on the table. The video recorder was switched on, and the
star filled sky was displayed. Timid twinkling started appearing and finally a fanciful
play of the Aurora was displayed.

Low light level cameras help us study the unstable forms of the Aurora. As a
rule, they occur after midnight. A group of patches of light appears, which first fade
then flash again as if someone switched them on and off every several seconds.
Modern, sensitive, optical camera is a very comfortable device. You sit in a warm
room, look at the display and see everything that happens in the sky. You can have
the picture recorded in digital form and then look at it as much as you wish.

What is the size of an ordinary monitor screen? It is usually about a half of
a meter. In nature, the screen is several thousand kilometres in dimension. This
screen encircles the Earth and is called the ionosphere. It is this layer of the Earth’s
atmosphere where the Aurora occurs. This screen is the only screen that correctly
displays an aurora. If there is a flash in the sun, the solar particles meet the barrier
and the magnetic field on their way and break through this magnetic obstacle to
the Earth. All these events are clearly seen on this screen. This layer is called the
ionosphere because there are electrically charged atoms and molecules called ions
in it.

The word “ion” is of Greek origin and means “roving”. The ionosphere is
characterised by many remarkable features. If ions are rushing and roving in the
ionosphere, according to the laws of physics, this means the electric currents flow
in the ionosphere. If the current is present, the magnetic forces appear and the
needle of the compass deviates. Moreover, the ionosphere is an invisible mirror
reflecting radio waves like an ordinary mirror reflects the light.

Thanks to this fact, we can hear radio transmissions in the most remote places.
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«BbIXOXY HA CBA3b»

B ApKTMKe OblBaeT Bcakoe. TepnuT KaTtacTpody AupuKabnb —
1 BO3yXON/1aBaTeNN OCTAlOTCA OA4HU cpeam TopocoB. Kopabb 3aTnpaeT nbamMHamn —
N OH MOrpyXKaeTca B MOPCKYIO MyYUHY UAN, NOAYUHAACH CTUXMWN, ApeindyeT BMecTe C
nepaHbIMM nonAmMM. JlbAMHa ¢ NanaTkaMm U IOMMKaMM NONAPHUKOB Pa3siaMblBaeTCA
Ha 4acTM — M eé HeCET Ha CKanucTblih beper... Ha 3umoBKe TaxenobonbHon —
Heobxoanm Bpay. CamonéT coBepLUNA BbIHYKAEHHYIO NOCaaKy Ha Néa... Bo Bcex
CNy4aAx eANHCTBEHHAA BO3MOMKHOCTb BbI3BaTb MOMOLLb — MO Paauo.

TonbKo BOT b6epa: pagnocBaAsb B 3anonspbe — Aeno He npocToe. Bkawoum
NPUEMHMK M nonpobyi  HaCTPOUTbCA Ha FOM0C KaKoM-HMObyaAb AasibHel
PaaMOCTaHUMKN. B HayWHMKaX TONbKO WYM U TPECK — HW OTNPABUTb PagMOorpammy,
HU NPUHATb. 3TO Kanpwu3bl NOAAPHbIX cuAHUN. Korga B MoHochepe noABAAOTCA
CMAHWA, OHA YXe He bOnecTAwee 3epKkano — oTpaxaTeNb A4 PagNOBOJH,
a Tak cebe — MyTHasA NOBEPXHOCTb, K TOMY e C «AblpKamm» . PaanoBoHbI B HUX
«MNPOBaANBAOTCA» M MpONaAatoT. Y pagncta Hosble 3ab0Tbl: B 3TO BpeMA CUrHabI
3amupatoT. Hacamu, a MHOrAA CyTKamum ByLUYIOT LUITOPMbI B KOCMOCE, He YHUMALOTCA
NoNsipHble CUAHUA. A PasauCT TEPMNENMBO XKAOET, KOrga OHW XOTb HA MrHOBEHME
ncyesHyT. Toraa «AblpKM» B MOHoCcdepe 3aTAHYTCA, U CHOBA OHa CTAaHET HEBUAMMbIM
3epKasom. YTobbl NOBUTb M yraapiBaTb B 3T MOMEHTbI €/1€ C/bILLMMbIE CUFHAAbI,
HY»XHO 0coboe macTepcTBo. Hepgapom aaxe cpeam 6biBaibIX NOAAPHUKOB PASUCTbI
B APKTMKe U AHTapKTMKe — ntogu ocobeHHble.

B Hawe BpemaA 06bl4HbIMM NPpMBOpPamMmM CTaNM HaBUFATOPbI. ITO PAANONPUEMHUKM
CUrHanos ¢ bonee Yyem ABYX AECATKOB CMeELMa/bHbIX HABUTALMOHHbIX CMYTHUKOB,
KOTOpble HaxoAaTcA Ha BbicoTe OKono 20 TbiCAY KMIOMETPOB Hag 3emsei.
HaBuraupoHHble  cUrHanbl Nno3BoAAOT
ABTOMATMYECKM PacCUUTATb MECTOMONOMKEHNE
06beKTa ¢ 60/1bLION TOYHOCTHIO (A0 MeTpoB
M meHee). M 3TMM ycnewHo nosb3ykoTca
MOYTM BCE KUTENM Hawel nnaHetbl. Moyemy
«MOYTM», CNpocuTe Bbl. [loTOMy YTO NonApHasn
noHocdepa He TaKan, KaKk B CPEAHMX LLUMPOTAX,
M UchbiTbiBaeT  6onbluMe  M3MeEHEeHUs
B MPOCTPAHCTBE W BPEMEHW WMEHHO B
MecTe  MOABAEHMA  MNOAAPHBIX  CUAHWN.
OTM  WM3MEHEHMA MELLAT MPOXOXKAEHMIO
HaBWUIALMOHHbIX CUTHA/I0B, NONAPHbLIE CUAHUA
ABNAKOTCA MNPU3HAKOM 3TMX nomex. [nA
TOYHOrO W3MEPEHMA CBOEN MNO3ULMM Ham,
BooOLlEe, OOCTAaTOYHO CUIHa/NOB C YeTbipex
CNYTHMKOB, MO3TOMY KOrga pPagMOBOHbI
CO CMYTHMKOB B MOMAPHON 4YacTn Heba
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“ WILL GET IN TOUCH”

In the Arctic everything can happen.

If there is a catastrophe with a dirigible, then the aeronauts stay alone among the
ice-hummocks... The ship is ice-bound, and then it sinks or is drifting with ice fields...
The ice-floe with camps and houses on it is broken into pieces and carried to the rocky
shore... There is someone, who is seriously ill... A plane made a forced landing... In such
cases the only option to call for help is to use a radio. The downside to that is that radio
communication in the Arctic conditions is not easy. When you turn on the radio-set it is
very difficult to tune in to any radio frequency. You will only hear noise and cracking and
you can neither receive nor send a radiogram. The Polar Lights are the cause of this.

When they appear in the ionosphere, the latter is already far from being like a
glittering mirror, i.e. a very good reflector of the radio waves. Its surface is dim and
there are lot of “holes” in it. The radio waves “fall through” a hole and disappear.
The radio signals die away during these periods. For hours or sometimes for days
the storms are raising in the space. The Aurora does not stop either. Meanwhile, the
radio operator is patiently waiting for the moment when they disappear. When the
“holes” are healed, the ionosphere will become again an invisible mirror. To hear and
to distinguish hardly audible radio signals during these moments, the radio operator
would need to be an expert. Radio operators working in the Arctic and the Antarctic
Regions are exceptionally skilled people!

Nowadays, navigation devices have become rather popular in our society.
There are radio-receivers using signals from more than two dozen special satellites
to navigate, in orbit about 20 thousands km
above the Earth. GPS navigation permits us
to calculate automatically the location of an
object with high accuracy (up to meters or less).
These devices are successfully used by millions
of residents from almost all parts of our planet.
But, as with radios, there are exceptions.

The polar ionosphere is not the same as
the one in the middle latitudes. Wherever the
aurora appears, the polar ionosphere is greatly
impacted. These changes are interfering with
the signals to navigation devices and the aurora
is the cause of this interference.

Navigation devices rely on quality signals
from only four satellites to produce accurate
readings. When signals from satellites are lost
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«MponagaloT» B MecTax CBeYeHUA CUAHWUIA, MOMKHO BOCMO/b30BaTbCA NOCAAHUAMM
OT CNYTHUKOB, HAXOAALLMXCA B TEX MECTaXx, e HeT NoAAPHbIX CUAHUIA. Mpu 3Tom BCA
HaBUraLMoHHan cuctema byaeT pabotaTtb HOpManbHO. A ecan NonsipHble CUAHMSA
6yayT NONHOCTbIO 0XBaTbiBaTb 061acTb BUAMMOCTU NPUEMHMKA CO BCEX CTOPOH?
Toraa unn ownbKa mectoonpeaeneHus byaet 601bWON, UM NPUEMA CUTHANA He
6yaeT, UAN BCA CUCTeMa CNYTHWUKOB BbIMAET U3 cTPos. Takune adpdeKTbl yueHble yxKe
Habntoganu B ApKTuKe.

Ho nonapHble cMAHMA cO34al0T He TONbKO nomexu. MNepBbiMM 3TO NOHANU
paguontobutenu, nepeaatinMKnU KOTOPbIX PaboTann Ha CaMbiX «MNAOXUX», OYEHb
KOPOTKUX UAWN YNbTPAKOPOTKUX BOHaX. PaccKasblBaloT, YTO OAMH U3 HUX XOTen
CBA3aTbCA MO PaAMo C HOXHbIM FOPOAOM, HO MO OLWKWBKE HanpaBWUA aHTEHHY
cBoero nepefartyuka Ha Cesep. M, HECMOTPA Ha OLWIMBKY, YCAbIWan No NPUEMHUNKY
3HaKoMbI rofioc. Kak pas B 3To Bpema Ha CeBepe BuUcena Ayra NOASPHOro CUAHUA:
NOAYYNNOCh, YTO PAAMOBOSHbI OTPAXKANUCh OT 3TOW AYrM U HanpasAAAUCb Ha HOr...
M yepe3 HeCKOMbKO NeT nocsie 3TOro caydas CBA3b Yepes «aBpopy» (Tak roBopATt
paamonobuTenmn) ctana obblYHbIM AENOM.

PAANO3XO

Monpobyiite rae-HMbyab B ropax TPOMKO KPUKHYTb: 3BYK OTpasuTcA
OT CKa/Jl, U MOMHO BHOBb YC/bIWATb CBOW rosioc. 3TO 3X0. PaAMOBONHbLI TaKkKe
OTparKaloTcA OT NPEenATCTBMI. ITO PaAMo3xo. B TpMALATLIX rogax NpPoLWIoro BeKa
6bl1 CKOHCTPYMPOBaH NPMBOP — PAAMONOKATOP, UM, KaK ero CHayana HasblBaau,
3NeKTPoBM30p. OH MOXKET «OLLYMbIBaTb» C MOMOLLBIO PaAMo3xXa NPOCTPAHCTBO B
[AECATKU U COTHU KUIOMETPOB B CHEr M TYMaH, AHEM M HOYbIO. B MUHYBLUYIO BOMHY
TaK 0BbHapYKMBaM BPAXKECKMEe CaMONETbI HA AalbHUX MNOACTYNaX K IMHUK GPOHTa.
PaanonokaTopbl M ceilyac cTeperyT Hawe Hebo, HO y HUX ecTb W TparkKaaHcKue
npodeccum: nx aHTEHHbI, KOTOPbIE U3LaNN CNEAAT 33 NOCALKOM CAMONETOB, MOMXKHO
YBUZETH B KaXKA0M a3ponopTy.

OpHaxabl AeKypHble HabaogaTenn ceBepHoro asponopTa bbian B KpaHem
HegoyMeHWMM. Ha 3KpaHe paaMo/ioKaTopa OHM  «3aceknu» 6osbluyto rpynny
CaMO/IETOB, O KOTOPbIX HWUKTO He npeaynpexaan. Onpeaenvnn BbICOTY — CTO
KMNOMETPOB. YAMBUAUCL: HU OOMH CaMONET He B3NETWUT Ha TaKylo BbicoTy. [a u
OTKy/Zia NOABUTLCA LLEION 3CKaapuibe B MUpHOe Bpema? Hy 1 3aragka! BoT TyT-To U1
BCMOMHW/IM NPO pagunoniobuTeNbCKme CBA3M Yepes «aBpopy», M BCE CTaNI0 NOHATHbIM:
NONAPHbIE CUSHUA — TOXKE NPENATCTBUE 411 PaAMOBOSH, a HabatogaeMble CUrHabI
— 3TO PaAMO3X0 CUAHWMIA. TaKUMM «30PKMMU» OKa3aNMCb PaAMONOKaToOPbl, YTO
YYEHble COEeNaNn U3 HUX UHCTPYMEHT ANA UCCNEeA0BaHUA MOMSAPHBLIX CUAHUA. Mm
He CcTpallHa, Kak ¢oToannapaTy, HeHacTHasa noroga. PaguonokaTtop cneauT 3a
CUAHUAMM HE TONIbKO HOUbIO, HO M AHEM, KOraa ¢ 3eMAN CUAHUI He YBUAETD.

Moryuuii npubop! Bnrarogapsa emy U poguaocb HOBOE HanpaB/JeHUE B HayKe
— PagMoNoKaLMA NOAAPHBIX CUAHUIA.
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due to the presence of Aurora, you can use the signals from satellites where the Aurora
is absent. In this case, your navigation devices will operate normally. But what happens
if the aurora completely covers the field of transmission for the device on all directions?
Then navigation readings would be incorrect and one would not be able to trust the
system. Scientists have observed such effects in the Arctic on several occasions.

Aurora creates not only noises. Radio amateurs, whose transmitters work on
mostly “bad”, short or ultra short waves, understood that first. They say that one of
them wanted to communicate with a southern city and directed his aerials by mistake
not to the South but to the North. Despite of this mistake he heard a familiar voice
by the receiver! Just at this moment, the arc of Polar Lights was hanging nearby. The
effect was that the radio waves were reflected from that arc and were redirected to the
South. Operators are now using this event, communication by “Aurora” (this is how the
radio amateurs calls it), to a widespread extent.

RADIO ECHO

If you shout loudly when in the mountains, the sound will be reflected from the
rock walls and you will hear your voice repeated. This is echo. Radio waves are also
reflected from obstacles in its path. This is radio echo. In the thirties a new instrument
was designed, the Radio Detection and Ranging (RADAR) or Electrovisor as it was
initially called. With the help of radio echo it can detect an area of dozens and hundreds
kilometres in length no matter the weather conditions, day or night. This technology
is widely used by the military, the RADAR detecting enemy forces at great distances.

The technology is also used in other ways. For instance, airports direct their
outgoing and incoming planes using radar. Operators of the northern airport were
greatly surprised on one particular evening. They detected a large group of planes on
the screen of their RADAR without any warning. They quickly determined the altitude,
it was equal to one hundred kilometres. Operators were greatly surprised because no
plane could fly at such altitudes. And from where did such a large group of planes come
during peacetime? What a puzzle!

The operators recollected how radio amateur had been known to communicate
through Aurora, and then everything became clear to them: Aurora was also an obstacle
for the radio waves, and the signals observed were the radio echo of the Aurora. The
RADAR was so sensitive that scientists started using the technology to research Aurora.
Difficult weather conditions can not hinder its operation like, for instance, the optical
camera. The radar controls the polar lights not only at night but also in the daytime when
it is impossible to see Aurora from the ground. A very splendid instrument! This created
a new trend in science and the term “Radio detection and ranging of Aurora” was born.
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YYAECA B HEBECAX

BOT Kakoe NMCbMO NOAYYMAM OAHAXKAbI B AKAAEMMU HAYK:

«Ysaxcaemoble mosapuuu, e4epa A 6bia Ha oxome. Bopye enepedu Hao
71eCOM 803HUKAA ceemsaa moyka. OHa bbina KaK ApKas 38e30a u bbicmpo pocaa
8 pasmepax. Yepe3 HECKOAbKO MUHYym 3amo bblio Kpyanoe 3enéHoe 06naKo,
HanomuHarowee ba00ue uau mapesnky. Y ,mapenku” noasusica xeocm, U oHa
cmana noxoxa Ha meody3y. HeorudaHHo padom ¢ Hell nossunace eué ooHa
moyka. OHa cmasaa pacmu U npespamusacs 8 wap 3708eu,e20 MEMHO-KPACHO20
usema. Bcé npodonianoce 0Koso namu MUHymb».

Hey»Xenn sTo KOCMMYECKUe MpuULlenbLbl
NPU3eMANANCL HA HEONO3HAHHOM NIETAOLLLEM
o6bekTe — HJ/10? Y70 }K, TOMY, KTO HE 06nagaeT
3HAHUAMM, NEepBbIMW B TFON0BY MPUXOAAT
daHTacTMyeckne maen. Peb6EHOK BepuTt, 4TO
B PaAMONPUEMHUKE CUOUT YESIOBEYEK, @ KTO
nocTaple — MOMeT BblAyMaTb HEBECTb YTO,
€C/IN YBUAMT Pa3HOLBETHbIE NIETAIOLLME LWAPbI.

A Tenepb nocCAywWwaK, 4YTO paccKasanu
Y4YEHbIe O Tex e cobbITMAX:

— K yTpy pakeTa, 3arpyxeHHas
cneupnanbHbIM BELLLECTBOM, CTOANA HA CTapTe.
«CBeTNAYKM» — TaK Ha3blBa/CA SKCMNEPUMEHT
no WUCCNefOBaHMIO  3NEKTPUYecTBa B
noHocdepe Hag WBeaACKUM ropogom KupyHa.
Tpn, gBa, ogMH — nyck! Ha BbicoTe cTO
BOCEMbAECAT KWUIOMETPOB MO KOMaHZe C 3eMAn BelecTBO BbICTPEMBAETCA
M3 pakeTbl, U BblbpoweHHOe 061aKO Ha4YMHAET CBETUTLCA 3€N1EHbIM CBETOM.
[BecT KMaomeTpoB — BTOPON BbLICTPESN, MOABAAETCA ewé OAHO CBeTAlleecs
obnako, Ha 3TOT pa3 KpacHoe. MNoCcMOTpM, KaK BbIMALAT 3TU WUCKYCCTBEHHbIE
CMAHUA Ha doTorpadmaAx U sKpaHe TeneBmM3opa, — 3TO TE e CaMble KTapesnkuy,
KOTOpble ONUCbIBAA OXOTHUK. MoaobHble ABneHMA HabaoaaloTca U NpU 3anyckax
KOCMMYECKOMN TEXHWMKU C MONIMIOHOB B ApXaHreNnbcKon 06nacTu, a Takxke B LLseuum
n GuHnaHanKM, Ha KonbCcKom nonyoctpose M Hag lMNeTposasoackom. MoTtomy 4To
6b111 Ha 6onbLON BbicOTe. KOHEYHO, 3TUM 6€306MAHbIM MCKYCCTBEHHbIM 061aKam
elweé faneko A0 HACTOALLMX MONAPHbLIX CUAHWUI. HO 3aTO Mbl TOYHO 3HAEM, rae u
Koraa noasmuTcA 061aKo, U MOXKEM HaLENUTb HA HEro HY»KHble Npnbopbl.
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MIRACLES IN THE SKY

Here is a letter, which was delivered one day to the scientists in the Academy
of Sciences:

“Dear friends! Yesterday | was hunting. Suddenly a point of light appeared
above the forest ahead of me. It looked like a bright star and was quickly increasing in
dimensions. Some minutes it looked like a round green cloud resembling a saucer or
a plate. Then a tail appeared and the “plate” looked like a jellyfish. Suddenly another
point appeared near the “jellyfish”. It was also growing and turned into a ball of
ominous dark-red colour. All this was happening within five minutes”.

Perhaps everything was due to a so called
UFO (Unidentified Flying Object) and the
cosmic travellers have landed on earth? Such
fantastic ideas may come to those who have
not enough knowledge to explain such facts.
A child will believe that there is a little man
inside the radio-set and older people can make
up fantastic explanations if they see coloured,
flying balls of light.

To compare, this is the scientific
explanation of this event: "By morning the
rocket loaded with a special substance was
about to start. “Fire-flies” was the name of
the experiment, initiated to investigate the
electricity in the atmosphere, and intended to
be carried out in the ionosphere above the city
of Kiruna, Sweden. Three, two, one... launch! Substance was exhausted from the
rocket, and the cloud thrown out of the rocket began to shine with a green colour
at a height of one hundred and eighty kilometres. In two hundred kilometres follow
another shot, and the other shining cloud appears in the sky but only of a red colour.
If you look at the display, you will see that they look like those “plates”, which were
described by the hunter. Similar effects were observed in Sweden, Finland, in the
Kola Peninsula and above the city of Petrozavodsk, Karelia during testing of rockets
launched from the sites in the Archangelsk region Russia.

The clouds were visible because they were created at great heights. Naturally,
those innocuous clouds were similar to real Polar Lights. Nevertheless, we know
exactly where and when the artificial clouds appear and we can follow and research
it with the necessary equipment.
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COPBATb CHEBOCBOAA LIBETHYIO AYTY!

«Mpbl cegepHoe cuaHue Ha 3abope cywum 0a 8 uzbe pazsewusaem. B mémuyro
HO4Yb OHO 8 domMe caem 0aém, a Oe8yWKU-HAPAOHUUbI €20 /1y4U 8 KOCbl 3araemaromn.

B 3TOl WyTKe apxaHreNbCKUX MOMOPOB 3a/0XKeHa OTAMYHaA uaed —
HaKOMWUTb 3HEPrut0 MONAPHbLIX CUAHWIA, @ B HYXHbI MOMEHT WMCMNO/Ib30BATb.
A 3Heprua Hemanasa. MoLWHOCTb, KOTOpasA pacxoayeTcsa BO BpemMa 6ypu B NOAAPHbIX
CMAHUAX, MpPEBblWaeT MOLWHOCTb Honee NATUCOT aTOMHbIX 31eKTpOCTaHLumin!
Takux, Kak KonbCKaa aTomHaa B nocénke lonapHble 30pnu. IHeprua Bo Bpems
NONIAPHbLIX CUAHWUI PAacXoAyeTcA He TO/IbKO HA CBEYEHME, HO U HA MarHUTHble Bypu
N Ha 3NEeKTPUYECKMe TOKM B MOHO- U MarHuTocdepe. Ux BeanumnHa moxKeT bbiTb
TMraHTCKOM — MunanMoH amnep! ToNbKO KaK 3TU TOKU A06biTb cBepXy? HyXHbl
npoBoga. A YTO YAEP)KUT NPOBOA Ha BbICOTE CTO KMAOMeTpoB? Tyaa HUKaKOM
aspocTaT He B3neTuT. MNonyyaeTca, Kak B 4ETCKOM NeCEHKe:

Koposnb ¢ Koponesoli nocnanu cayay

Copsamo ¢ Hebocsoda usemHyto dyey.

Cny2a omeeyan:

«A 3a Heli 6bl nones,

Jla necmHuysi Hem om 3emau 0o Hebec».

OBnlageem Nn Mbl TMFAaHTCKOM 3HEpPrMen CUAHUIA, NOCTPOUM NN IECTHULY A0
Hebec, byayliee noKaxer.

«A Tenepb NocAywanTe NPOrHo3 noroApl Ha 3aBTPa..» — 3TU CNOBa Mbl
CNbIWKUM eXXefHEBHO NO PagMo U TenesBuaeHuo. YTo Takoe noroga, Ham ACHO.
Ho He Kaxablil 3HaeT, 4To 6biBaeT eweé n pPagmo-, U MarHMTHaA, U KOCMUYeCKas
noroaa.

KapasaHbl cynos nayt CeBepHbIM MOPCKMM MYTEM, BbIXOAAT B MapLUpyTbl
3KcneguunKn, BbIIETAOT CaMONETbl, CTapTYlOT B KOCMOC paKeTbl C Hay4HbIM
obopynoBaHnem. M Bcem Hy)KeH MPOrHO3: Kakue byayT ycnoBuA pagmnocsAsw,
BEPHO /1M YKAXKET Hanpas/ieHNe KOMMNAc, KakoW byaeT cocTaB Bo3Ayxa Ha 60/1bLuoi
BbicoTe? [lonApHble CUAHUA OTKPbIBAOT HaM OKHO B KOCcMoc. M mbl moxxem
No/ly4aTb OTBETbI Ha 3TW BONPOCHI. M He TONbKO Ha 3TU. B UCTOpum Hemano cny4aes,
Koraa, Kasanocb bbl, Aanékue oT NOBCEAHEBHOM KU3HN OTKPLITUA BAACTHO B HEé
BpbIBaANCh. Tak bbl10 € M306peTeHnem paauo. leHpux lepl, B 1888 roay OTKpbIN
PaAnoBOAHbI M NYBANYHO 3aABW, YTO OHW HUKOTAA He ByAyT MMETb NPaKTUYECKOro
3HayeHusA. Ho yrKe yepes cemb N1eT pycckmit yuénbliit A. C. NonoB nocTpona nepsbii
pasvonpuUéEMHMK. A ceilyac Mbl HE MbICIMM CBOETO CyLLLecTBoBaHMA 6e3 paguo.
N KTO 3HaeT, 4To ewgé nony4ymT YeNOBEYECTBO, EC/IM NOCTAaBUT CUAHMA cebe Ha
cnyoy!
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PICK THE COLOURED ARC FROM THE SKY

“We hang the polar lights on the fence and then put them in our house. During dark
nights it lights our room, and beautiful girls plait the rays of the polar lights into their hair”.

In this Arkhangelsk Pomors story there are excellent ideas to harvest the energy
of polar lights to be used when it is needed and the energy emitted from Polar Light is
rather considerable. The power created by Aurora during the storm sometimes exceeds
the energy created by five hundred atomic power stations like the Kola atomic power
station in the town of Polyarnye Zori, Murmansk region. The energy spent not only for
luminosity but also for magnetic storms and electric currents in the ionosphere and
magnetosphere. The value could be gigantic, ranging from one hundred to a million
amperes. The only problem is how to harvest this energy from the sky? Wires would
be required, but what can hold wires at such heights? There is currently no weather
balloon that can reach this mark. The problem is similar to the one described in this
childrens song:

“The King and the Queen have sent a servant

To pick a coloured arc from the sky

The servant has answered - “I would have done it

But there is no ladder to the sky”

Only the future can tell if we one day will be able to harvest this gigantic source of
energy and erect a ladder to reach the heavens.

“And now, the weather forecast for tomorrow...” We hear these words every day
over the radio and television. We all know what kind of weather they are referring
to. But not everyone knows that there is radio weather, magnetic weather and space
weather. Ship convoys navigating by the Northern Sea Way, expeditions and tourists
follow their routes, the planes making their flights and the rockets with scientific
equipment launching for space. Every service needs the forecast: what conditions
will be for radio communications, will the compass and GPS navigators show the
correct direction, what composition of the air will be at specific height? Aurora opens
a window for us to space. And we shall be able to get the answers to these questions.
And not only these questions. History shows us time and time again that discoveries,
which seemed to be far from every day life, can suddenly burst powerfully into it.
The invention of radio is such an example.

Heinrich Hertz discovered radio waves in 1888 and openly stated that they would
never be of any practical importance. But in just seven years (!) Alexander Popoy,
Russian scientist and Italian engineer Giuseppe Marconi have made the first radio-set.
Now we can not imagine our life without radio technology. And who knows what kinds
of discoveries mankind can get if Aurora allows us to dig into its mysteries!
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Haw pacckas o NONAPHbIX CUAHMAX MOAOWEN K KOHUY, U MpU3Haemcs
YECTHO: TO, YTO 34,EeCb U3NOKEHO, — NINLLb Kanasa B MOPe 3HaHWUN.

A pa3Be BO3MOKHO C/IOBaMM ONMUCaTb BCE BEMKONENMUE NONAPHBIX CUAHUIA?

CuAHMA Hago BUAETb. M Kaxkablli BUGUT UX NO-CBOEMY, NOTOMY YTO KaKAbli
— B Aywe XyAOXKHMK, NO3T UK YY€HbIN. TaK YK YCTPOeH yenoBek. M HeBaXKHO,
OKasasncb M Bbl Ha CeBepe C/yYailHO, MW KMBETE 34eCb — OCTAHOBMTECH,
BrNsgMTecb ewé pas B 3TO Kocmuyeckoe uygo!  Bbl yBuauTe KpacoTy,
6e3rpaHNYHOCTb U CMEHY HAaCTPOEHMUI MUPa, KOTOPBLIN eLwé NpeacTomT No3HaTh.

Our story about Aurora has come to an end, and we must point out that
everything you have read is only a drop in the sea of knowledge. Is it possible
to describe all the beauty of the Aurora by words? You have to actually see the
Aurora yourself. Depending if you are an artist, a poet or a scientist at heart, your
experience of Aurora will be unique to you. Such is man’s nature. It does not matter
whether you came to the North by chance or you live here, stop for a minute and
take a good look at this space miracle once more! You will see the beauty, infinity
and constant change, almost a reflection to life on the Earth itself.
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