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CtuneeH XOKUHI

@orto: Wikispaces & NASA



HayuHo-nonynsipHble kHuru Ctusera XokuHra

CTUBEH or wnr CTUBEH XOKUHT

XOKVHI ‘ ¢ C"TMEEH

MuUP

bIE B OPEXOBOU o
‘ BCE/IEHHBIE . CKOPAYIKE -
(-2 |~ Im,amu:‘m
¥ ¢ S BennkuulsaMblcen

KPATHAMLUAS
VICTOPUSI
BPEMEHWN

M:Amdpopa, 2012



YepHas 3Be3pa: [bxon Mutuenn, 1784

BTopas kocmuueckah ckopocTb




YepHas 3Be3pa: [bxon Mutuenn, 1784

BTopas kocMunyeckali ckopocTb




CneumnanbHas Teopusi oTHocuTenbHocTu, 1905 r.

I".JlopeHu A.TlyaHkape A. DiiHwTeiiH
Qorto: Wikipedia

CKopoCTh CBETa - NpefieNbHas CKOPOCTb ABMXKEHUS maTepun!
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YepHas aobipa

Bropast kocmuueckaf ckopocTs | % |




Obuas Teopusi OTHOCUTENBHOCT U

Bugeo: NOVA, The Fabric of osmos

Kapa LUeapawunnbg ®oto: Wikipedia



Yepras gbipa LLBapawunbaa




Yepras gbipa LLBapawunbaa




Yepras gbipa LLBapawunbaa




Teopembl 0 cuHrynsprocTsx, 1960-70-e

Konnanc

Pogyxep lMenpoys

Teopembl 0 CUHIYASIPHOCTSIX
CuHrynsipHocTn obpasytoTcs n3 rnagkux KoHdurypauuia maTepuu.




Teopembl 0 cuHrynsprocTsx, 1960-70-e

Konnanc

Pop>xep lNMeHpoys

TEOPEM bl O CUHTYNAPHOCTAX

CuHrynsipHocTn 0bpasyroTes n3 rnagkux KoHdurypaumii matepuu.




Kak onncbiBaTb CuHrynspHocTun?

[MnoTesa 0 KOCMUYECKOIA LieH3Ype

Bce rpaBuTauUMOHHbBIE CUHTYASIPHOCTU MOKPbIThI FOPU3OHTOM
Takue cuHrynsipHocTu paspelueHsbi!

Mbl Hu4ero He 3Haem o TOM, 4YTO NMpoucxogunT 3a FOpI/I3OHTOM!



A MOXeT, 1 HeT cuHrynspHoctu!

KpoTtosble Hopbl Moppuca-TopHa:




HabntoneHus depHbix ablp

16 net HabatogeHwii LeHTpa ranakTUKU:

Hbipa B uentpe lanaktuku
Macca: 4 - 10 M

Pagunyc: 4 R

PaccTosinue: 8 knk

@unbmbi: European Southern Observatory



Teopembl 06 OTCYTCTBUN BONOC

B. Kaptep, B. Wspaanb, P. Menpoys, . Kpywens, M. Xoiicnep




Teopembl 06 OTCYTCTBUN BONOC

B. Kaptep, B. Wspaanb, P. Menpoys, . Kpywens, M. Xoiicnep

A ecTb A BOMOCHI Yy YepHbIX ablp?

Teopema 06 oTcyTCTEUM BONOC

YepHble Ablpbl XapaKTepU3yHTCS
Maccoli, 3apsfgoM 1 YraoBbIM MOMEHTOM.

Bce uepHble gbipbl ognHakosbie!



Teopembl 06 OTCYTCTBUN BONOC

B. Kaptep, B. Wspaanb, P. Menpoys, . Kpywens, M. Xoiicnep
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TepmoavHamuka?

YepHasa gbipa - HarpeToe Teno?
| Hauyano TepMOAMHAMUKIN: COXPAHEHME SHEPruAN.




Il Hayano TepmogMHaAMUKN - HEOOPATUMOCTb

dHTponusa ysennyueaetcs!

4

Mnowaab ropn3oHTOB YEPHbIX Ablp BCEraa
ysenu4ymneaetcs!

JuTponunsa BekeHwTeiiHa: nponopunoHansHa
naowaan ropusoHTa.




Ncnapenne vepHoii gbipbl: C. Xokunr, 1975 r.

KeaHToBble hayKkTyaunm:

B BaKyyme: B0AM3M ropn3oHTa:
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TemnepaTypa 4YepHoii abipbl: XokuHr, 1974 r.




TemnepaTypa 4YepHoii abipbl: XokuHr, 1974 r.

YepHas gbipa CBETUT Kak JlaMna HaKajWBaHUsi C TemnepaTypoii XokuHra!



YepHas abipa - 3To HarpeToe Teno!

A
O
/\

BesymHO HU3Kas TemnepaTypa:

B uenTpe Manaktuku: Ty = 6-10714K
Macca Connua: Ty =6- 108K

Macca Jlyner: Ty =6 - 2K=
Macca 1 rpamm: Ty = 10%°K




HdpopmaLmoHHbIA napagoke v napw

Mapn: Ctueen Xokuur, Kun TopH, Oxon Mpecknnn, 1997.

Kyga penace undpopmanus?




HdpopmaLmoHHbIA napagoke v napw

Mapn: Ctueen Xokuur, Kun TopH, Oxon Mpecknnn, 1997.
Konnanc n ucnapexue:

Havano Yephast gbipa Koney,
\ —e
-~ - . °

SN !~

Hapywen npunyun getepmutnzma wau npuHuun obpatumoctu!




[onorpacbuyeckunin npuHLMn

Kakosa pasmepHOCTb npocTpaHcTga?

DHTpONUsS NPONOPLUOHabHA
N2

N x N



[onorpacbuyeckunin npuHLMn

Kakosa pasmepHOCTb npocTpaHcTga?

AL

DHTpONUsS NPONOPLUOHabHA
N3

Nx Nx N



[onorpacbuyeckunin npuHLMn

Kakosa pasmepHOCTb npocTpaHcTga?

SHTpONUS NPONOPLMOHabHA
R? nan N2




[onorpacbuyeckunin npuHLMn

OrpanunyeHune bekeHwwTeliHa

duTponus (kon-Bo nHopmauunn) B cepe He
NPEBbILAET SHTPOMNUN YEPHOU Abipbl TaKOrO XKe
pasmepa.

MpocTpaHcTBO ABYMEpHO?

—— B

[losHaHue HU4YMHaeTcs

e

C yaueneHus

~ ApucrtoTens |

Pucyrnok: Maypuy Swep



[Mpvmep ronorpacuyeckoro COOTBETCTBUS

* $ I‘L JeBouka meHbLUe
.



[Mpvmep ronorpacuyeckoro COOTBETCTBUS

* $ I.’., JeBouka panblie
.




[Mpvmep ronorpacuyeckoro COOTBETCTBUS

Teatp Teneii:

( V4
Xyan Mangacena /




[MpumereHuns ronorpacun

KX - Teopus cunbHbix B3aumogeiicteuii (TouHocts 3%)

BosmoxHO, cyliecTByeT naTumepHoe onucaHme?
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