


HOnuTtep, o n TeHb

Ha pucyHke n3o06pa)xeH caMbli BHYTPEHHUI U3
rannneeBcknx CnyTHUKoB tOnuTtepa, Mo, Ha
(bOHe ra30BOW MAHETbI-TUraHTa. Cnesa ot Vo -
TEMHOE NATHO, 3TO TEHb CNYTHUKA. B TOM MecTe
Ha noBepxHocTu KOnuTepa, Kyaa NagaeT TeHb
CMyTHMKA, MOXHO HAbMOAATb conHeyHoe
3aTMeHue. C nnaHeTbl 3eMNs MOXHO YBUAETb
aHaNOrM4HbIE MPOXOXAEHNS MO ANCKY NSIAHETbI-
rMraHTa u apyrux éonbwmnx nyH KOnutepa. B
TEUEHUE CNeayoLnX HECKOMbKMX MECSLIEB
MOXXHO ByaeT Takke HabnoaaTb NPOXOXAEHMS
ranuneeBCcKUX CyTHUKOB ApPYr nepen ApyrowM, T.
K. MX 0pbuTbl OyayT BUAHbI NSt 3EMHbIX
HabntoaaTenen npakTndeckn ¢ pebpa. 3710
KOHTpacTHOEe n3obpa)keHme B UCTUHHOM LiBETE
6b110 NOTY4YEHO KOCMUYECKUM anmnapaTom
KaccuHu npu ero nponete KOnutepa no nytn K
CaTypHy, koToporo oH goctur B 2004 roay.




Kak y FOnuTtepa
NOSABUJIUCH KOJibLia

+

Konbua y KOnutepa 6biniv oTKpbIThl B 1979 roay Bo
BpeMs MPOX0XAEHUS MUMO MaHEeTbl KOCMUYECKOro
annapata Bosaxep-1, oagHAKO X NMPOUCXOXAEHME
OCTaBa/oCh 3arafiko. Mo3aHee KOCMUYECKNUM
annapaToM Fanunen, KOTOpbIN HaXOAWICS Ha
opbuTe BOKpyr rOnMTepa ¢ 1995 no 2003 roapl,
6b1n MosyyeHbl AaHHbIE O TOM, YTO 3TW KOJbLa
BO3HWK/IM B pe3y/ibTaTe CTONIKHOBEHUSI METEOPHbIX
Ten ¢ HebonbwKnMK cnyTHUKamu KonuTepa.
Hanpumep, HebonblLIOE MeTeopHoe Teso,
YOAPUBLLUCH B KPOLLEYHYIO AapacTelo, BOH3UTCS B '.
Hee 1 UCnapuTcd, B pe3ynbTaTe vero bonbumve \
KONMYEeCTBa rpsi3v 1 nblv 6yayT BelOpoLLEeHbl Ha
opbuty BoKpyr KOnutepa. Ha pucyHke rnokasaHo

3aTMeHue ConHua onutepoMm, Tak, Kak OHO

Habnaanocb C KOCMUYECKOro annapata Fanunen.

ManeHbKue rbifieBble YacTULbl B BEICOKUX COSIX

aTMocdepsbl KOnnTepa, a Takke 4YacTuupbl Nbin,

KOTOpble BXOASAT B COCTaB KoJel, BUAHbI B

OTpa>X€HHOM COJIHEYHOM CBETE.



HOnuTep: CTONIKHOBEHMUe
ILULITOPMOB

bensie-oBabl B aTMocdepe tOnuTepa
NpeacTaBnaT cobon AONTrOXMBYLLME
LUTOPMOBbIE cncTeMbl. B peBpane 1998 aBa 13
TPEeX 0Basna CTONKHY/IUCb U CIMANCB, 0Opa3oBaB
BTOpYt0 B CONTHEUYHOW CUCTEME caMyro 6onbLUyto
LUTOPMOBYHO CUCTEMY MOC/Ie N3BECTHOIo
bonblworo KpacHoro lNsTHa. CBeT/ible OBaJibHbIE
lUTOpMa B nonocaTton atmocdepe tonutepa
N3y4yasncb C NOMOLLbIO Teneckonos ¢ 1930-x
rogos. OAHako nNoApobHO paccMOTpeTb
C/IMBAIOLLMECS LUTOPMA He MoJsyyanoch,
NOCKOJIbKY 3eMnda U KOnutep Haxo4uncb B 3TO & P
BpeMs Mo pa3Hble CTOPOHbI OT ConHua.

[NocneacTsus 3TOro CIMSAHMSA MNokasaHbl Ha

BEPXHEN KapTUHKE, cAeNaHHON KOCMUYECKUM

TENEecKonoM 1M. Xabbna B vione. B LIEHTpe 3ToN

KapTUHKK Bbl BUaMTE Kpyxalumecs 6enble

obnaka HoOBOO6pa30BaHHOW LUTOPMOBOW CUCTEMBI

pasMepoM c nnaHeTy 3emns. Cnesa oT 60/1bLIOro

OBaJla MMEETCS MEHbLLUMI 6enbln 0Ban, KOTOPbIN

cMellaeTcs oT 6onbLuero wropMa.

TemnepaTypHble faHHble C annapaTa ['anuneo,

NPEACTaB/IEHHBIE B YC/IOBHbIX LIBETAX HAa HYDKHEN

KapTWUHKE, MOKa3bIBAIOT, YTO TEMHbIN HOBbIN

LLUTOPM 6onee xonongm 4yeM OKpyXxaroLume

obnaka.




HOnuTep: Ha rpaHumue
Nnosica " 30Hbl

= Toncras atMocdepa tonuTtepa
AEeNNTCS Ha Nosiocbl 061aK0B,
KOTOpblE€ HAXOAATCS Ha pa3HbIX
BbICOTaX. TEMHbIE Moaockbl 0651aKo
Ha3bIBAIOTCS MOsICAMK, TOrAa Kak
CBET/ble - 30HaMU. Ha rpaHuue
NnosiCa M 30Hbl CKOPOCTb BETPA
MoxeT gocturatb 480 km/yac. Ha
KapTUHKE NpeacTaB/eHO B
BUOAUMbIX LiBETaxX noapobHoe _
NHdpakpacHoe n3obpaxeHue Aard
FpaHuLbl NMosica 1 30HbI B6NU3K
akBaTopa tOnuTtepa. N3ob6paxeHne
NONYy4YEHO KOCMUYECKUM
annapaTtoM lanuneo. Ha KapTuHKe
pa3Hble LBEeTa rnokasblBatoT obnaka
Ha pa3HbIX BbICOTAX: HU3KNE
obnaka - ronybble, 6bonee BbICOKME
- po3oBble. Ha KapTUHKe BUAHbI
[AeTanu pa3MepoM A0 AECATKOB KM.




HOnuTep B pagunonyyax

= JTOT BMUA NNaHeTbl lOnuTep B paanonyyax
OBOJIbHO HEObblYeH.
on306pa)keHne rasoBoro rmuraHTa
OCTPOEHO Ha OCHOBE AaHHbIX,
MOoSy4YeHHbIX C noMoLbio O4veHb bonbLioro
MaccmBa paaMoTENECKONOB BO3/1E
Cokoppo. [1encTBUTENbHO, 3AEeCb HET U
HaMeKa Ha SPKYI0 KpYrnyo njaaHeTy C
nonocatbiM 06/1a4HbIM CI0EM,
BbICTaBNAIOLLYIO Hanoka3 bonblioe
KpacHoe lMsaTHO. 2To paamMon3obpaxkeHue &
YCNOBHbIX LBETAX No/y4eHo bnarogaps
N3NYYEHUNIO 3MIEKTPOHOB B MOLLHOM
MarHMTHOM none tOnutepa. ObnacTb
paanounssiydeHuns okpyxxaet tonutep u
PacnpoCTpaHSAeTCS Aaneko 3a npeaensi
ero obnayHoro cnosl, ee pa3mepsbl bonee
YeM B [Ba pa3a NPEeBbILLAT BUAMMBIN
paavyc nnaHeTbl. OTa 06nacTb
HaNOMWHAET YBEIMYEHHYIO BEPCUIO
paavaunoHHOro rnosica BaH-AnneHa BOKpyr
3emnun. PagmaumnoHHbin nosc KonuTtepa
CBETUT B paaunosyyax, HO He BUAEH B
onTHueckoil 1 MK-o6nacty CrneKkTpa, B
KOTOPbIX MOXXHO HabNoAaTb BEPXYLLKY
obnayvHoro cnos KOnutepa n aetanu ero
aTMocdepbl B OTPaXXEHHOM COJTHEYHOM
cBeTe.




TyMaHHbIN FOnuTep

co €HHas 13 CHUMKOB "lanuneo”, Ha
KOTOPON NoAPO6HO 1306paXKeHb prmammecq
obnaka v TONCTLIN CNOW CTpaToCthepHOro
TyMaHa aTMocdepsl fonuTtepa - camon 601bLuon
nnaHeTbl CoHEYHOW CMCTEMbI. YCIIOBHbIE LIBETA
MO3aVK MOKa3blBaOT BbICOTY 06/1aKOB: KPACHBbIV
LIBET - 3TO CaMble BEPXHNE 0bnaka NpOTSHKEHHOV
aTMocdepbl rmraHTa, ronybon LUBeT - 6bonee
HM3Kne obnaka. Ha KapTUHKE HanpaBfeHWe Ha
CeBep BBEPX, LIEHTP KapTUHKN COOTBETCTBYET
npuMepHo 50 rpasycamM ceBepHOi LUMPOTHI

Ha K%DTMHKE NpeAcTaBieHa Mo3aunka,

lOnuTepa, Kpan NnaHeTbl HAXOAUTCS 3a NpPaBbIM )

BEPXHWUM Yr/IOM KapTUHKW. Ha ny4ye 3peHus, -
HanpaB/IeHHOM Ha NMMO NyIaHETbI, BUAEH
BbICOKOLUMPOTHBIN KPACHbIN TyMaH. MoueMy 3ToT

TYMaH MMeeT KpacHbli LBET? BO3MOXHO, 3TO
BbIMETEHHbIE MarHuTocdepon KOnuTtepa

3/TIEKTPOHbI U ApYyrune 3apsiXeHHble YacTuubl,

KOTOpbIE NIETAT BAO/b MAarHUTHbIX CUJIOBbIX

NIMHUIA 1 6oMbapanpytoT aTMocdepy B6/1M3K

NOJIIOCOB M/IaHETLI. 3apsXXeHHble

MarHMTOC(MEpHbIe YacTULbl SBNAIOTCS TaKXE

MPUYNHOM BO3HUKHOBEHMUS MONSPHBIX CUSSHUA.




NopTpet FOnNuTepa

Ha KQnutepe, rnaBHOWN nnaHeTe CONHEYHON
CUCT&Mbl, Bceraa obnayHo. Ha pucyHke Bbl
BMAMTE 4YacCTb MO3anM4yHOro noptpeta Onutepa,
COCTaBJ/IEHHOrO MO pe3ynbTaTaM, Mosy4YeHHbIM
MEXM/ITAHETHOWN CTaHumen "KaccnHn" BO BpeMsi
ee nponeta Mmmo KOnutepa B aekabpe 2000
roga. M30bpaxeHne aaHO B peanibHOM LIBETE.
OHO O0CTaTO4YHO AeTaslbHOE, HO BCE, YTO HA HEM
MOXXHO YBUAETb, 3TO BEPXYLLUKM 06/1aK0B B
lonuTEpnaHckon atMmocepe. Camble Menkme
LEeTann, BUAHbIE HA PUCYHKE, UMEIOT pa3Mep
npumMepHo 60 kM. KOnuTep cocTtouT
NpeMMyLLLECTBEHHO 13 BOAOPOAA, B COCTaB
061aKkoB BXOASAT BOAOPOAHbIE COeAMHEHMS TUMa
aMMuaka, cynbduaa sogopoda. ECtb aaxe soaa.
AnameTp KOnutepa 6onee yem B 11 pa3
npeBbIWaeT 3eMHON anameTp. CaMble ManeHbKme
3aBUXPEHUS, KOTOPbIE MOXXHO Pa3INunTb Ha
CHMMKax "KaccmHW", COOTBETCTBYIOT OrPOMHbIM
3eMHbIM yparaHaM. MexnnaHeTHas
aBTOMaTU4yeckas ctaHums KaccuHu B HacTosiLee
BpeMsl HaxoauTcs 3a npegenamu lOnutepa. OHa
AOMKHa NpubnuanTbca K CaTtypHy B utone 2004
roaa.




[lonspHble CUAHUA Ha
HOnuTtepe

Ha aTux aAByX HeaaBHO onyo6r BaHHbIX
K aX KOCMMYECKOro Tesieckona
N306pakeHbl CEBEPHbIE N HOXXHbIE MOMSIPHbIE
cusaHuA Ha KOnuTtepe. MoaobHO NonspHbIM
CUSHMAM Ha 3eMJie NOoNsPHbIE CUSHUS Ha
tOnuTepe obycnoBneHbl CTEKAHNEM Bapﬂ)KEHHbIX
4acTuL, BAOJb JIMHAN MAarHUTHOrO Nosisi B
aTMocdepy B pailoHE CEBEPHOMO M HOXKHOTMO
NO0COB MnaHeTbl. OA4HAaKO MarHUTHoOE rose
OnuTepa oveHb Benunko. Mo3ToMy BbiIbpoLLEeHHOe
C BYJIKQHMYECKOro crnyTHMKa Mo MoOHM30BaHHOE
BELLEeCTBO, 3a1aB/IMBAaeMOE MarHUTHbLIM NONEM
OnuTepa, co3gaeT CUSHUS B ThiCAYY pa3
NHTEHCMBHEE, YeM MNONSPHbIE CUSHUSA Ha 3eMne.
3apsKeHHbIE YacTuLbl € Mo cTekatoT BAOSb
J'IVIHVIVI MarH1THOro nons, obpasys npsiMble
"MocTbI", cxoaswue B aTMoccbepy KOnuTepa.
I'opﬂqwe NoNsipHble NATHA - C/1efbl MarHUTHOrO
nons pasmepom 960 kM u 6onbLue,
pacrnonaratTca Hag obnakamm tOnuTepa.
['opsiyee NATHO BUAHO Ha 060MX M306paXKeHMsX B
BMJE KOMETOMOA06HON CTPYKTYPbl BHE KONEL|
NONSPHbIX CUSHUIA. N306paXkeHns nonyyeHbl B
ynbTpadnoneToBoM CBETE U NMpeacTaB/ieHbl B
yCnoBHbIX LUBeTax. JIumb Onutepa BuirngaanT
KOPWUYHEBLIM, @ MOJISIPHbIE CUSAHUS - 6enbiM K
ronyobiM.




HouyHble MOJIHUMU HA
HOnuTtepe

[NoueMy Ha tOnuTepe cBepKatoT MOSTHUN?

MonHus npeacTtaBneT cobom MrHOBEHHbIN

nepeHOoC 3M1EeKTPUYECKUN 3apsiXKeHHbIX YacTul -

C O[IHOro MecTa Ha Apyroe. Ytobbl cBepkHyNa

MOJIHUS, HE06X0AMMO, YTObbI 3apsiabl ObIN

pasaeneHbl BHYTpu obnaka. Ha 3emne

pa3aeneHuve 3apsiaa obpasyeTtcs us-3a

CTO/IKHOBEHUS NneasiHbIX 1 BOASHbIX Kanenb. S
OpfHako, 4To npoucxoamT Ha lOnuTtepe?

ACTPOHOMbI NMOMaratoT, YTO MOIHUM Ha ‘ . IS ' iV
lOnuTepe obpasyloTcs Takke B obnakax, A | R 0 AT AR o
coaepXxalumx neq. IToT BbIBOA 6bin caenaH ) e | " " .
nocne Toro, Kak bbina caenaHa aTa o &0 SRR TIE . R i 1t SRS TN S WA S
poTorpadus B oOKTI6pe KOCMUYECKUM i e RN ax viw g
annapaTtoM anuMneo, KOTOPbIA NIETAET BOKPYr B\ ot B s (40 Tt
tOnuTepa. Obnaka cnabo ocseLaloTcs e BE S e it
COJIHEYHBLIM CBETOM, OTPA)XEHHbIM OT CMYTHUKA e

tOnuTepa No. SApkme BCribILWKM NPONUCXOANAT B

aAKTMBHbIX 06N1acTsaX Ha YPOBHe, rae

nponeratT BoAsHble 06/1aka, U OCBELLAloT

6onee HM3KMe obnaka, cogep)xaliue aMMUaKk.

MonHMK Ha tOnuTepe HaMHOro sipye MOJTHWUN

Ha 3eMne.




KpacHble KOJibLla BOKPYr

HOnuTepa

tOnviep Takke obnagaet Konbuamn. BMecTo
SAPKNX Konew, KoTopble nMeeT CaTypH,
cocTosiwmx n3 rnuld baa, Konbua Konutepa
HAMHOIroO TEMHEE N COCTOSIT U3 MESTKUX
KaMeHHbIX YacTtuu. Llectb KapTUHOK, KOTOpble
Bbl BUAUTE, NonyyeHbl B MHOPaKpacHOM CBETE
C NMOMOLLIbIO raBalCKoro MHpPaKpacHOro
Teneckona B 1994 roay v NoKpbIBalOT
MPOMEXYTOK BPEMEHW, PABHbIA ABYM YacaM.
OTueTnnBO BMAHbI KOnbUa KOnuTepa, nonoch!
N NATHa BO BHELUHeEN aTMocdepe rOnMTepa Ha
poTorpadusix BUAHbI Takxe ABa HeOONbLUMX
cnyTHuKa lOnutepa. MeTnaa AnamMeTpoM
Tonbko 40 KM BUAHa Ha BTOPOM CHUMKE B BUAE
Caboro NATHbIWKA Ha KOMbLAX cripasa oT
Onutepa. AManbTess HAMHOro 6onbLUe U spye.
OTOT CNYTHUK BUAEH HA TPETbEM CHUMKE C
Kpalo C/ieBa, a TakXXe NpoxoAsiunM no AUCKY
NNAHETbl Ha YETBEPTOM U MSATOM CHUMKAX.
[MponcxoxaeHne koneu KOnuTepa ocrtaeTcs
HEN3BECTHbIM, XOTS y4YeHble NpeanonaratoT,
YTO OHM 06Pa30BaNCh U3 PACcCEAHHOrO
BellecTBa OT CTO/IKHOBEHMN METEOPUTOB CO
cnyTHukamu KOnutepa.




NHMpakKpacHble
Habnoaeunsa FOnNuTepa

Bbl BuAnTE (POTOMOHTAX B YC/IOBHbIX LIBETAX,

MOCTPOEHHbIN HA OCHOBE M306paXkeHuH,

MOSTYYEHHbIX NPU UCCNeaoBaHMM LMGpPOBON

Kamepbl, paboTatoLlen npu Temneparype ,
XXUakoro renuvsi. Kamepa 4yBCTBUTEbHA K CBETY
C ANMHOM BOJHBI, B TpW pa3a 6onblien, 4em
KpacHbI/ CBET B BUANMOM anana3oHe. B UK-
avanasoHe (0Kono 2,1 MUKPOHA) NPonUCXoauT
MHTEHCMBHOE MOrsIOWeHne CONIHeYHOro cBeTa
MONEKY/SIPHbIM BOAOPOAOM N METAHOM B HMKHUX
NNOTHBIX CNOsIX aTMocdepsbl KOnuTepa. MNoatomy
"nonocatas” nnaHeta-ruraHT B MK-gmMana3soHe
BbIMNSANT OYEHb TEMHOW. HO B tONUTEPUAHCKOWN
CcTpaTocdepe, Bbille MOraoLwaroLero cnos, Hag
3KBATOPOM W MOJIOCaMN UMEIOTCA OTAESbHbIE
4acTuLibl, @ TaKXXe aTMOC@EpPHas AbIMKa, KOTOpPbIE
OTPaXkatoT MH(PPaKPaCHbIN COTHEYHbIN CBET.
3HaMeHuToe bonbluoe KpacHoe NaTHO Takxke

AOTArmBaeTcs Ao crpatocdeps! lOnuTepa. OHO 1
BMAHO Ha PUCYHKE KaK XeNnToe MATHLILWKO CripaBa

N HUXXe dKBaTOpmasnbHoM nonockl. CeBep Ha

PUCYHKE HaxoauTcs Beepxy. KOnutep obnagaet

6bICTpbIM BpaweHneM (¢ nepnogom 10 yacos), u

3TO NSATHO BCKOpE CKPOETCS 3a NpaBbiM KpaeMm

IONMUTEPUAHCKOrO ANCKA




boJ/ibLlOe peHTreHOBCKOoe
NATHO Ha FOnNuTtepe

Ca‘%{q—%nbmaﬂ N/1aHETa COJTHEYHOMW CUCTEMBI,
ra3oBbly rMraHT KOnutep, 3HAMEHUT CBOUM
NMOX0XXWUM Ha BOAOBOPOT bosbwnM KpacHbiM
[aTHOM. CnpaBa MokasaHo OMTUYECKoe E3
n306pakeHne 3HaKOMOW BCEM FMraHTCKOM

MMaHEeTbl C LMKNOHNYECKMMN CUCTEMAMN U

nosiocamm 06n1aKko., Nosly4YeHHoe NposieTaBLLINM

OKOJ10 Hee KOCMUYEeCKMM annapaTtoM KaccuHu.

CneBa Noka3aHO B MCKYCCTBEHHbIX LiBETaX

COOTBETCTBYIOLEe n3obpaxeHune KOnntepa B

PEHTIEHOBCKMX /yyaXx, MoslyYeHHoe opouTanbHOM -
obcepsatopuen HYanapa. Ha nsobpaxeHuy,

NoNy4YeHHOM LIaanow BriepBble Obln

0obHapy>keHbl peHTreHOBCKME MNSATHA U

aBpoOpaNibHOE PEHTreHOBCKOE U3/yyYeHue oT

NONIOCOB. PEHTreHOBCKOE NATHO, AOMUHMpPYIOLLee

B U3/Tly4eHUM OT CeBepHOro nostoca tonurtepa

(BBEPXY) BO3MOXHO, TaK Xe yaANBUTENbHO ANs

COBPEMEHHbIX aCTPOHOMOB, KaK Koraa-To 6bls10

bonbwoe KpacHoe lNaTHo. NpoTuBopeya paHee

npeaoXXeHHbIM TeOPUSAM, PEHTIEHOBCKOE MATHO

HaxXoAuTCA C/INLLKOM [aneko Ha ceBepe, YTobObl

ObITb CBSA3aHHBIM C TSHXKENBIMU 3apsXKEHHbIMU

4acTUL@MMN U3 OKPECTHOCTEN BYNIKAHUYECKOIO

cnyTHUKa Mo.




HOnuTtep c 6opTa
Kopabnsa Bosaaxxep

= MoxeTe nn Bl npeactaBuTh cebe
yparaH, kotopbin gnutca 300 net!
oTa doTtorpadus tOnutepa 6bina
nonydeHa B 1979 rogy, koraa
KOCMUYeckui kopabnb Bosigxep-1
nposieTan MMMO nnaHeTsbl. Konutep -
camas 6onbluas NIaHeTa COTHEYHON
CUCTEMbI - COCTOUT TOSIbKO M3 rasa
(NpenMyLLecTBeHHO U3 BoAgopoaa U
refms) U He UMEeET TBEPAOU
NOBEPXHOCTU. Ha CHUMKE OTYETIMBO
B1naHoO bonbluoe KpacHoe lM4aTHO -
rMraHTckas 6ypsi, BpaluatoLascs
BMecTe ¢ obnakamu tOnutepa. MNATHO
HaCTOMIbKO BESINKO, YTO €ro
JIMHEWNHBIN pa3Mep COCTaBSIET
NPUMEPHO TPW 3EMHbIX AMAMETpa.
ACTpPOHOMBbI HabnaaT 3TOT
MMraHTCKMIM LUTOPM BOT YyXxe bonee
300 ner.




Llikona N2 5
r.Cnoboackom

KupoBckas obnacrtb
2006 rog.




