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BCTynnNeHue

HaBepHsAKa Bbl He pa3 cnbillanu o
TakKMX KOCMUYECKNX OOBbEKTaxX Kak YepHble
Oblpbl. Y>Xe He 0QHO CTOoNeTue OHU
byoopakaT yMbl YenoBeYEeCTBa, Tak Kak
3TO OOHO U3 CaMblX HEOCBOEHHbIX
aBneHnn BceneHHoun. YTo XXe Takoe
yepHagqa ablpa?
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pOnpeneneHM
s]

UepHas abipa — obnacTb B
NMPOCTPAHCTBE-BPEMEHMN,
rpaBUTALMOHHOE NPUTAXKEHNE
KOTOPOW HACTOJIbKO BEJUKO, YTO
MOKNHYTb €€ HE MOTYT Oaxe
O0OBbEKTbI, ABUMXKYLLNECSH CO
CKOPOCTbIO CBETA, B TOM YUCIIE U
Iy4un CBETAa.
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PN NpeacTaBneHnn 0 YEPHbIX
CJTIOBHO MOXXHO BbIOENUTb TPU

nepuoga
\
TOpoW nepunoa [My6nukauus B 1975
A3aH C pa3BUTUEM rogy pabotbl CTuBeHa
en Teopun XOKMHra, B KOTOPOW OH
CUTESNBbHOCTH, npeanoxun naet ob

HapHoe N3Ny4YeHNN YEPHbIX
e ypaBHEeHUM Oblp, HAYMHAET TPETUN
nepuoa.
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A3YIOTCA YepHbIe
Oblpbl

4. BO3HMKHOBEHNE
YEPHbIX ObIP B SOEPHbIX
peakunsxX BbICOKUX
9HEpPrum — KBaHTOBbLIE
YEpPHbIe Oblpbl.

3. DopmupoBaHMe YEPHbIX ObIp B
MOMEHT cpady nocne bonbLioro
B3pbiBa B pesynbsrare qnykTyaummn
rpaBUTaLMOHHOrO Nonsa u/mnu
mMatepuun. Takme YepHble Oblpbl
Ha3bIBalOTCS NEPBUYHBIMMN.

2. Konnanc ueHTpanbHOW YacTu raniakTuky nnm
fpoToranakTu4eckoro rasa. CoBpeMeHHble NpeacTaBreHns
MOMELLAT OFPOMHYIO YEPHYIO ObIPY B LLEHTP MHOIMX, €Crn He
BCEX, CAMparibHbIX N ANINUATUYECKNX ranakTuk. Hanpmmep
B LEHTpe Hawen anakTnku Haxogutca YepHas ablpa Ctpeney A*!



L|épr|e OblPbl 3BE Moracuan osers

NNoTHas 3Be3aa,
cocTosLLas B
M a CC OCHOBHOM, B
3aBNCUMOCTH OT
Macchbl, U3 renus,
yrnepoaa,
Kucnopona, HeoHa,
MarHusi, KpeMHUs
NNu xxenesa
(OCHOBHbIE
SMNeMeHTbI
nepeyncreHbl B
nopsiake
BO3pacTaHusa Macchl
ocTaTtka 3Be3fbl).
Takne ocrtaTtku
7_ BEREIN Ha3blBaloT 6enbiMn
KpynHas 3Beana @8 =il & e Kapnrkamu, macca
i R N R NX orpaHn4nBaeTCcs

ManeHbkasa 3se3aa

CpenHss 3Be3aa

CBepxy npenernom
UYaHgpacekapa.




CBepxmacCUBHbIE YEPHbIE
ObIpbl

Pa3pocLunecsi o4eHb bonblLUMe YepPHbIE AblpPHl,
Mo COBPEMEHHbLIM NpeacTaBeHnsam, oopasyroT
sapa OoNbLUMHCTBA ranaktuk. B nx 4yncno Bxogut
N MaCCUBHas YepHas abipa B S4pe Hallew
ranaktnkn — Ctpeney A*.

B HacTosLlee BpeM4a CyLleCcTBOBaHUE YEPHbIX
ObIP 3BE34HbLIX N ranakTu4yeckux macLutaboB
cunTaeTcs 60MbLUMHCTBOM YYEHbBIX HAAEXKHO
NOKa3aHHbIM aCTPOHOMUYECKUMIU HADIOAEHUAMI. &
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[ lEpBUYHLIE YepHble AbIpbl

[lepBuUYHbIE YEPHbIE AbIPbl B HACTOSILLEE BPEMS HOCAT
craryc runoresbl. Ecnn B Ha4anbHbleE MOMEHTbI XXNU3HU
BceneHHou cyLlecTBoBanu 4OCTaToMHOW BENNYNHGI
OTKIIOHEHMS OT OAHOPOAHOCTW rpaBMTaLIMOHHOIO NOMA U
FIOTHOCTU Marepun, To N3 HUX NYTEM Kosiriarca Mormnm
Opa30BLIBaTLCS YEPHLIE AbIpbl. [1pn 3TOM X Macca He
PaHu4YeHa CHU3Y, Kak npu 3Be3gHOM Kornarnce — nx
cca, BEPOATHO, Morna Obl ObITb JOCTATOYHO Manow.
apy’>KeHne NepPBUYHLIX YEPHbLIX Oblp NpeacTaBndeT
€HHbIU UHTEpPEC B CBA3U C BO3MOXHOCTAMMU
NS ABMEHUSA UCNAPEHUA YEPHLIX AbIpP.




)BblE€ YEPHbIE

brate sAepHbIX peakunm
NKPOCKOMNYECKNE YepPHbIE
OBbI€ YEPHbIe Ablpbl. ng
Takux o0ObEeKToOB Heobxoanma
un. OgHako 13 odLmx
OATHO, YTO CMEKTP MacCC YEPHbIX
BYeT MUMHMMarnbHasa YepHas ablpa
Ablpa. E€ macca — nopsigka 10(B -5
O(B -35 ctreneHun, M) KomntoHoBCKas
KOW YepHOW Ablpbl MO MOPAOKY
aBUTaLMOHHOMY paanycy.




ObHapyXeHune
'DQEAR%M MOMEHT YYEHbIMN OBHapPY>XEHO OK

BceneHHoON, KOTOpble NPUYUCIAIOTCS K YEPHBIM bl
npegnonaratoT YYEHblE, CYLLECTBYET AECATKU MUK

B HacTosLee BpeMsa eAUHCTBEHHbIN JOCTOBEPHBLIN CMO
YEPHYIO ObIpy OT 0OBbEKTA APYroro Tuna COCTOUT B TOM,
Maccy 1 pasmepbl 06beKTa N CpaBHUTb €ro paauyc c rpa
pagnycom, KOTopblin 3agaeTcs popmMynon
T :
P 2GM
g >

roe G — rpaBuTaumonHas noctosHHaa, M — macca o
CKOPOCTb CBETa.
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W benble ablpbl

Benas gbipa — runoteTnyeckunin ounsmnyecknini obbekT Bo BceneHHon, B

06nacTb KOTOPOro HNUYTO HE MOXET BOWTW. Benas Ablpa ABNsSeTcs BpeMeHHOM
NPOTUBOMOSIOXXHOCTBHIO YEPHOU ObIPbl.

TeopeTuyeckn npegnonaraeTcs, YTo desnble Abipbl MOryT 06pa3oBbiBaTbCS NpU
BbIXO4€E M3-3a rOpM30oHTa CObbITUI BELLLECTBA YEPHOM Ablpbl, HAXOAALENCH B
obpaTHOM HanpaBNeHUN TEPMOANHAMUYECKON CTPENbI BPEMEHM.

Ha cerogHAWwWHNM AeHb HEN3BECTHbI PU3NYECKME OOBEKTLI, KOTOPbIE MOXHO
OOCTOBEPHO cumTaTb OenbIMU AblpaMu, Takke HEM3BECTHLI TEOPETUYECKN
MeXaHn3Mbl X 06pa3oBaHUs MOMUMO PESNIMKTOBOrO — cpasy nocrie bosnbLioro
B3pbIBa, @ TakKe HET NpeanochbISIoK Mo MeTogam Ux noucka (B otnuyme ot
CBEPXMACCMUBHbIX YEPHbIX OblP, KOTOPbIE AOMKHbI HAXOANTLCH, HAaNnpPUMep, B
LEeHTpax KPYrnHbIX CMpanbHbIX ranakTuk).

N3paunnbckue actpoHoMbl AnoH Pettep n LUnomo Xennep npeanonararoT, 4To
aHomanbHbIM ramma-Benneck GRB 060614, kotopbin npousowuen B 2006 roay,
6bin «benon abipon.
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PekoMmeHaaumu

KOHEeYHO B 3TOU Npes3eHTaunn Mbl NpegocTaBuUnm AN
CaMble OCHOBHbIE MOMEHTbI, KOTOPbIE HY)XKHO 3HaTh O FEENS NS
4YyepHbIX Agblpax. bonee nogpodbHo Bbl cMoxeTe |
y3HaTb U3 TaKUX MCTOYHUKOB:
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WIKIPEDIA

Die freie Enzyklopadie
http://ru.wikipedia.or BBC —
g/wiki/MepHaa_ablpa CBepXMaCCUBHbIE

YEepPHbIe Oblpbl
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