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Buabl TyMaHHOCTEN

TEéMHbIe TyMaHHOCTU NpeacTaBnsaoT coO0M NOTHLIE 0brnaka MeX3BE34HOro
rasa u MexsBe3gHoW NbIfn, HEMpPo3payvHbie N3-3a MEeX3BE3QHOrO MOrfoLeHNs
cBeTa MNblJbHo.

OTpa>|<aTeanb|e TYMaAHHOCTU ABJTAKOTCA ra30BO-IblJIEBbIMU obrnakamu,
nogcBevYnBaeMbIMM 3BE3JaMU

TyMaHHOCTW, NOHM30BaHHbIE M3IyYEHNEM, — YYACTKN MEX3BE3OHOrO rasa,
CUITbHO MOHN30BAHHOIO U3ny4YeHneM 3BE34 MU APYrMX UCTOYHMKOB
MOHU3YHOLLIErO U3NYYEHUS.

[TnaHeTapHblEe TYMaHHOCTU - 06pa3oBaHHbIE BEPXHUMUN UCTEKAKOLMMU CIOSIMU
aTMocep 3B€3a; 0ObIYHO 3TO 000Mo4YKa, cOpoLIeHHas 3Be300U-TUTaHTOM.

Hanbonee apkue TyMaHHOCTWU, CO34aHHbIE yaapHbIMU BOIHAMU, Bbl3BaHbI
B3pblBaMN CBEPXHOBbLIX 3BE3 U HA3bIBAKOTCA OCTaTKaMu BCMbILLEK CBEPXHOBbLIX
3BE3A.

CBeTnble TYMaHHOCTN BUAHLI Brnarogaps COOCTBEHHOMY U3ITYHEHMUIO UMK XKe
OTPaXXeHUI0 (paccemBaHuI0) CBETA PACMOSIOXKEHHbIX PAAOM 3BE3A.



YronbHbI MeLlok -

TEéMHaA TYMaHHOCTb e il i
OTtpaxaTernbHas NoHn3oBaHHas TyMaHHOCTb

TyMmaHHOCTb M78 NGC 604

[1TnaHeTapHass TyMaHHOCTb
«Kowavmm rmas»

CBeTnasi TYMaHHOCTb
JlaryHa

Kpa6oBuaHasi TyMaHHOCTb — OCTaToK
BCMbILWKKN cBepxHoBou (1054)



3Be3abl

3Be3na — M3nyvarowmnm CBET MaCCUBHbLIW ra3oBbIv AP, YAepXMBaeMbIN
cunamum cobCTBEHHOM rpaBuUTaunm U BHYTPEHHUM OaBreHNEM, B Hegpax

KOTOPOro NpPouUcXodaT (M NPOUCXOAUIN paHee) peakuum TepMOSaePHOro
CUHTE3a.
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Buabl 3Be30

KopnyHeBble Kaprnnkm — 3TO TUM 3BE3[, B KOTOPbIX SAEPHbIE
peakumMm HMKOrga He MOIMM KOMMEHCMPOBATb NOTEPU SHEPTMM Ha
N3ny4deHue.

bBenbin Kapnuk - 3Besga nNuileHHass UICTOYHUKOB 3HEPTUN U,
NOCTENEHHO OCTbIBas, CTAHOBUTCA TEMHOW 1 HEBUOAUMOMW.

KpacHble ruraHTbl U CBEPXITUraHTbl — 3TO 3BE3Mbl C 4OBOJSIBHO
HU3Kkon acpdekTnaHon Temnepatypon (3000 — 5000 K), ogHako ¢
OrPOMHOW CBETUMOCTbHO.

YépHasa ablpa — HEMTPOHHas 3Be3da Y KOTOPOW HAcTONbKO
BEnmnka macca, YTo HEMTPOHbI HaYMHAIOT NPOBaNMBaTbLCS BHYTPb
camux cebs, 1 paamyc yMeHbllaeTcs A0




CBepXxHOBbIE 3BE3bl — 3BE3[bl, 3aKaH4YMBatoLLMe CBOKO 3BOSMOLINIO B
KaTacTpogunieckom B3pbIBHOM MNpOLIECCE.

MnepHoBasa — Konnanc UCKNIYNTENbHO TSHKENOW 3Be3bl MOCe Toro, kak B
Heln Oonbllie He 0CTanoCb MCTOYHUKOB AJIS NOAAEpKaHUSA TEPMOSAAEPHbIX
peakuun; ApyruMmn crioBamm, 310 o4eHb OonblLLasi CBEpPXHOBas.

.

=
'_/

HeiiTpoHHas 3Be3ga
1,5 maccel ConHua
~ 20 kM 8 AMamMeTpe

HenTpoHHble 3B€3abl - ¢ Maccon 8-10 M B KOTOpbIX AaBlieHNe 3NeKTPOHOB
He MOXET caepXaTb cxXaTune sapa, U OHO NPOoLOIMKaeTca A0 TeX Nop, noka Toeanssonoua
BGONbLUNMHCTBO YaCTuUL, HE NPEBPATUTCA B HENTPOHbI, KOTOPbIE CXXUMatOTCH ”M
TaK CUINbHO, NOKa Mexay HUMK He ByaeT cBobogHOro NpoCcTpaHCTBa.

Xupakaa cepeauHa
CocToAwasn B OCHOBHOM W3
HEeMTPOHOB, a TaKXe 13
APYrux HacTuy

[Mynbcapbl -KoCMUYeCKUin UICTOYHUK paano, ONTUYECKOro, PEHTreHOBCKOro
n/vnn ramma- U3ny4yeHun, NPUXoasLLnxX Ha 3emnio B BUae nepmogmveckmx
BCMNNECKOB
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IBOMNMKUNA NiaHeT

BHauane 13 nbinm obpasytotca nepBble nnaHeTo3nmann. CyuwecTByeT ABe rMnoTesbl Kak 310
MPONCXOANT:

OpHa yTBEPXOAET, YTO OHUN PACTYT U3-3a NMNAPHOro CTOJIKHOBEHUA O4YEHb MaJlIEHbKNX TEJT.

BTopas, 4To nnaHeTo3nmann opMmUpYHOTCS B X0A4e rpaBUTaLMOHHOrO Konsanca B CpeaHen
4YacTu NPOTONMAHETHOrO ra3onbINIEBOro AnckKa.

Mo mMepe poCTa BO3HNKAKT AOMUHUPYOLWKNE MniiaHeToO3nMalin, KOTopble€ BrocsieactBnn
CTaHyT npoTtoryiaHeTaMn.

[anbHenwee passnTre NPoToniaHeTbl MOXET
cnegosaTtb No crneaywmM cueHapuam, oauH 13
KOTOpPbIX NPMBOAUT K 06pa3oBaHUIO NaHET C
TBEPOAOW NOBEPXHOCTLIO, APYron — K ra3oBbIM
rMraHTam.

B nepBom cny4ae, Tena ¢ n3onnpoBaHHOM
Maccon TeM U UHbIM 06pa3oM yBENMYNBALIOT
9KCUEHTPUCUTET N UX opbuTkl NnepecekatoTcs. B
Xode Yepenbl nornoweHnn 6onee MeNKMUx
npoTonnaHeT obpasyTcs NnaHeTbl NoAobHbIE
3emrie.

[TnaHeTa-rmraHT MOXeT 0bpasoBaTbCH eCrn
BOKPYI NPOTOMNMaHETbl OCTAHETCA MHOIO rasa 13
NPOTONaHETHOro ANCKa.




v 21 Lutetia

‘ 253 Mathilde
% 243 1da

(243) Ida 1 Dactyl

S 433 Eros

”~ 951 Gaspra

2867 Steins

4 Vesta Q 25143 Itokawa

KomeTta - HebonbLuoe HebecHoe Teno, umerlLlee : pisiE o
TyMaHHbIN B, obpallatoieecst Bokpyr ConHua S e
MO KOHUYECKOMY CEYEHMIO C BECbMa PaCTSAHYTO P
opbuTton. MNpu npubnuxeHnn k ConHuy KoMeTa
obpasyeT KoMy (OKpyaroLaa sapo ceeTnas
TyMaHHasi 0bonoyka YalweodbpasHon popmbl,
COCTOSLLAs N3 ra3oB M NbINN ) U, MHOrAA, XBOCT M3
rasa v nbinu.

KoMeTa -
[[annes



KoMeTbl HaxoOaTca CKOMMIEHMNAX, TaKUX
kak Obnako Oopta — OTCTOMUT OT
ConHua Ha 160 munnuapaos
kKnnometpoB. Ha camom gene Obnako
OopTta — 310 He obrnako, a rpomagHoe
CKOMMeHne TPUNIIMOHOB KOMET, 3T
KoMeTbl OpoaaT no BceneHHoM B
pasHbIX HanpasneHuax. byayun
3axBavyeHHou rpasuTtaumen ConHua
KOMETa OTrnpaBnsieTcs B NyTeLlecTBme
ANNTENBHOCTLIO B MUMSTIMOHbI NET.

Kocmunyeckui
annapat «Po3eTta»
caenarn aBTONopTpeT
C KOMeTou
67P/YypromoBa —
[epacMUHKO.



OnacHoCTb acTepongos

[MoTeHuunanbHo onacHbIn 06BLEeKT (MOO) —
KOCMUYECKM ODBLEKT (acTepou Unn KomeTa)
c opbuTton, gonyckarowen npndnmxkeHmne HACA Hauutano 1360 10O
K 3emMne Ha noTeHumanbHO onacHoe K aekabpto 2012 roga
paccTogHne, 1 UMeKLLKA 4OCTaTOYHO
bonbLne pasmepsl,

4YTOObI CTONIKHOBEHWE Bbl3Bano yuiepo.

Anodomnc — actepou, conmxaroLmmcs c
3eMnén, oTkpbITbi B 2004

rogy B obcepsatopun Kntt-mk B ApusoHe.
Ero onacHocTb bbina nepeoueHeHa,
OLHAaKO OH nonars B KHUry MHHeca Kak
caMbl OnacHbIN acTepona.

[MpoxoxaeHue «Anoduca» MMMO
3emnun 30 gekabpsi 2004r



Tpyomunuce anga sac — boragbiposa M.
Mckanpgap3ona b.
Cnacnbo 3a BHMMaHue!



