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CBepxmaccuBHbIe YepHbie

%

bipbl B LeHTpe ManakTukw.




HaBepHsaka Bbl He pa3
CNnbIWanu o Taknx
KOCMUYECKUX ODBbeKTax
KaK YepHble AblIpbl. YXXe
He O4HO CTOJIeTUEe OHU
oyaopaxaTt ymMmbl
yerioBe4yecTBa, TaK Kak
3TO OAHO U3 CaMbIX
HeoCBOEHHbIX SABINeHUU
BceneHHoOMN.




* rpaBUTaUMOHHOE

0npeueneH|/|e

- YepHasn p,blpa — oﬁnaCTb B

- NPOCTRAHCTBE -BpemeHM | |

PUTAXKEHMEe KOTopoW

~ HacTonbKO BEAWKO, YTO NOKMHYTH ee He
- MOTYT faxe 00BEeKThbl, ABMXYLUNECS CO

k- CKOPOCTI:I-O cB;Ta B TOM u4ucne nnyum. -

- cBeTa.



B VICTOpMM np_”_; T
F'-b' pax YCHOBH'TT.. -MOMRC

Hayano nepBoro nepuoaa
CBAA3aHO C
onybrnmkosaHHoU B 1784
rogy pabortown [>xoHa
Mwuyenna, B KOTOPOW BbIS
N3rOoXeH pacyeT Macchl
Ons HegoCTYMHOro
HabnOeHnIo ObbekKTa.

BTtopou nepuog ceBs3aH
C pa3BuTnem obLien
Teopum
OTHOCUTENbBLHOCTMH,
cTaumoHapHoe
peLlueHne ypaBHEHNA
KOTOpPOM ObINo
nony4eHo Kapnom
LLIsapulumnsaom B 1915

roay.

[Tybnunkauma B 1975
rogy pabotbl CTnBeHa
XOKWHra, B KOTOpPOU OH
npeanoxun naet od
N3NYy4YeHUN YEePHbIX
Oblp, HAYMHaET TPEeTUn
nepwuoa.
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rpoToranakTuyeckoro raza. CospeMeHHble .
eACcTaBneH1s nomeLLaroT orpOMHym qepHylo o
Y. B LLEHTP MHOTUX, ECNN HE -

1. rpaBVITaLI,VIOHHbm.-"‘BCGX CrMPasbHbIX 1 SMINNTUHECKNX rafr{ TR

Konnanc
(kaTacTpodunyeckoe
cXXatue) 4OCTaTO4HO

MacCWBHOW SBGSLI,bI Ha

KOHEYHOM aTa’n-e .
SBOJ'I}OLI,I/IVI - s e 2 .

Hanpumep B LueHTpe Hallen
[[@anakTUKn HaxoauTca YepHas nblpa CTpeneu, A*I

4. Bo3HUKHOBEHWE

3. dopmunpoBaHne YEPHbIX ObIP B
“ YEPHbIX AblPp B MOMEHT - | AOepHbIX peakumnax
cpasy nocne bonbLioro BbICOKUX 9Heprum
B3pbiBa B pesynsraTe — KBaHTOBbIE
- donykTyauui YEpHble Ablpbl.

rpaBUTaALMOHHOIO NONS
n/mnn matepun. Takme

“ % & yépHble Obipbl

Ha3bIBaAlOTCAH



HepHble Ablpbl-3
NS fok

ManeHbkasa 3se3na

CpenHsis 38e3na

o.-. A .:.$ ..'o 0 0.® o ® ..- °

Moracwasn oqeub\
nfoTHaA 3Be3aa,
cocToswas B
OCHOBHOM, B
3aBMCUMOCTHU OT
Macchbl, U3 renus,
yrnepoaa,
Kucnoponaa,
HeoHa, MarHus,
KPeMHUA Unun
xenesa
(ocHOBHbIe
3NeMeHTbI
nepe4vyncneHbl B
nopsigke
BO3pacTaHusA
MaccCbl ocTaTKa
3Be3gbl). Takne
OCTaTKMU
Ha3bIBaKOT
oenbiMu
Kapnmkamu,
mMacca ux
orpaHu4yuBaeTtcs
cBepxy
npeaenom

k‘-IaH.qpaceKapa. /




CBepxmMacCUBHbIE YEepHbIe

ObIPbl

Pa3pocLuimneca o4yeHb borblume
YEPHbIE AbIPbl, MO COBPEMEHHbLIM
npeacraBneHnam, obpasyroT sapa
BbornbLlUMHCTBA ranakTuk. B nx yncno
BXOAUT N MaccMBHas YE€pHas ablpa B
aape Hawen ranaktukn — Ctpeney, A*.

B HacTodLllee BpeMsA CyLleCcTBOBaHME
YEepPHbIX Oblp 3BE3QHbIX U
rarnakTu4yeckmnx macwtaboB cHMTAETCSH
BONLLUIMHCTBOM YYEHbLIX HAOEXHO
OoKa3aHHbIM aCTPOHOMUYECKUMM
HabnaeHnaAMN.
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[ lepBUYHbIE YepPHbIE OblPbI

[lepBMYHbLIE YEPHbIE AblPbl B HACTOSLWEE BPEMSA HOCAT
cTtartyc rmnotesbl. Ecnn B HavanbHble MOMEHTbI XKU3HU
BceneHHoW cyulecTBoBasnin 4OCTaTOMHOW BENNYUHGI
OTKINOHEHUA OT OQ4HOPOAHOCTUN rpaBUTALIMOHHOIO NMOAA U
NIOTHOCTM MaTepun, TO U3 HUX NMYyTEM Kosnarnca Mornm...
obpa3oBbIBaTLCA Y€PHbIE Ablpbl. [Mpy 3TOM UX Macca He
orpaHn4yeHa CHu13y, Kak npu 3B€3gHOM Konnance — ux
Macca, BEPOATHO, Morfia 6bl ObITb JOCTATOYHO Masion.
ObHapyXeHne nepBUYHbIX YEPHbIX ObIp NpeacTaBndeT
OCODEHHbLIN MHTEPEC B CBA3N C BO3MOXHOCTSMU
N3y4YeHNA ABMEHNSA UCMAPEHUA YEPHbIX ObIP.




NBAHTOBbIE YEPHbIE
SRR 1 | [ ] 5

peakuum MoryT BO3HI/IKaTb yCTOUYNBbIE
MUKPOCKOMNUYECKNEe YepHbIe Oblpbl, TaK
Ha3blBaeMble KBaHTOBbIe YepHble ablpbl. [Ons
MaTeMaTMYECKOro onmcaHmns Taknx o0 bLEKTOB
HeobxogMma KBaHTOBasA TeOpUd rpaBuTauunn.
OpaHako 13 obumx coobpaxeHnn BecbMa
BEPOATHO, YTO CMEKTP MaCC YEPHbLIX ObIp
AVNCKPETEH 1 CYLLECTBYET MUHVMAIIbHAS qepHaﬂ“-bm | : ;
Oblpa — nnaHKoBcKas YepHas ablpa. Ee macca — - .\n\-;r{-f.‘ . G - s g‘
nopsaka 10(B -5 cteneHn, r), paanyc — 10(B 35 -
CTeneHu, M) KOMI‘ITOHOBCKaFI ONHA BOJSIHbI Sl
N1aHKOBCKOW YepHOW Oblipbl MO NOPSAAKY BENUYUHDI
paBHa ee rpaBnuTauMoOHHOMY pagnycy. :




OOHapyXeHune YepHbIX
HAEJHOMGHT y4eHbIMU OOHapyXeHo 0|<Ono. .‘ =)

TbiCSiYN OOBbEKTOB BO BcerneHHoW, KoTopble
NPUYNCRAOTCA K YEPHbIM ablpaM. Bcero xe,
npeanosiaratoT YyY4EHble, CYLLECTBYET AECATKU
MWUIIIMOHOB TaKNX OOBHLEKTOB.

B HacTosLee BpeMsa eAUHCTBEHHbLIW JOCTOBEPHLIN
Cnocob OTNNYNTL YEPHYIO ObIpy OT OObEKTa APYroro
TMNa COCTOUT B TOM, YTOObI N3MEPUTL Maccy u
pa3mMepbl 06bLEKTaA U CpaBHUTbL €ro pagunyc C
rpaBMTaUNOHHbLIM paguycoM, KOTOPbLIN 3af4aeTcs

doopmynown

rae G — rpaBuTaUWOHHAs AOCTOsIHHAS,
M — macea obbekTa,
€ — CKOpOCcTb cBeTa.




Benas nblpa f INoTEeTn CKUN nsnyecknin oobekT Bo BeeneH

06nacTb KOTOPOro HNYTO He MOXET BOWTU. Benas abipa siensieTcs By
NPOTMBOMOMOXXHOCTBI YEPHOW ObIpbl.

TeopeTuyeckun npegnonaraeTcs, Yto 6esnble Abipbl MOryT 06pa3oBbli
BbIXO€E M3-3a roOpmn3oHTa CODbITUIN BELLLIECTBA YEPHOW AbIPbl, HAXoas
obpaTHOM HanpaBneHn TepMOANHaMUYECKOW CTPErbl BPEMEHM.

Ha cerogHsaLHWIA AeHb Hen3BEeCTHbl PU3NYECKNE ODOBEKTLI, KOTOPbIE MOXHO
AOCTOBEPHO cumTaTb 6enbiMu ablpamMun, Takke HEU3BECTHLI TEOPETUYECKN

MeXaHM3Mbl X 0bpa3oBaHUsA NOMMUMO peJ'II/IKTOBOI'O — e bonbLuoro
B3pblBa, a TaKKe HeT NPeanochbINok NoMeToaaN X oy Yy T
CBEPXMACCUBHbIX YEPHbIX AbIP, KOTOpre ,u,% bR
LieHTpax KpYMHbIX CNvpanbHbIX ranakTyik). .

I/I3pa|/|nb0|<me aCTpOHOMbI AnoH Pettep n WWnomo Xennep npeunonararoT 4yTO
aHoMarnbHblii ramma-senneck GRB 060614, koTopelid npomsoLuen B 20006
6bin «b6enon abipony».






