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Stars - are in constant develfpment X
Gradually, the thermonuclgar fuel is burned W
in them,.and star of"* gglng The greater the
mass. oj the star, the shorter its life, the fastef

| red ¢ |a t and then could'turm® =~ |
f, very slow to cool'down;or |
the grawtatlonal field of the/
] omlng a neutron star, or
jova Or become a star,

1e "black hole™.




From Einstein's relativity theory the
existence o I objects to be the
inevitable. es associated with
the physical p ce itself. It turns
out that any body In space itself,
but changes aroun

In everyday life we do not r notlce a curved
space, because we have to deal with relatively
small masses, but in outer space objects can
have an enormous weight - hence the powerful
gravitational field that bends space, just as a
massive ball bends taut fabric.



On such a surfac light iten
slide in the dlrectlon of the ball :
attracted to hi owerful
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of a massive star so iy 2ezes her
stuff, which en the
radio waﬁ C e star,

g - the
I be

and it ceases to be visible.
substance of any kind of rac
like to fall into an invisible hc L



In a black hole &@h become massive stars
(larger than our sunin a few times!) For their
catastrophic compression - the collapse. Star
collapsar, it is a black hole, picks up
radiation from the outside, but she does not
let out any radiation. Time and space in the
collapsar get amazing properties: They
shrink to one point, in fact, cease to exist. To
an observer, would be the "edge" of a black
hole, there is no distance around, there is no
past, no present or future.




Group of ltalian scientists in the |

received the radiation,
was fir ct )
Hawking in 1974,

According te existing ideas, the un
is filled permangntly nascent pairs of
particles and antiparticles. Shortly after bi
they annihilate @ach other, and the balance is
hot disturbed. However, close to black holes,
the situation may change.



‘-can not be overcome not exceedlng v

- the speed of Ilght No faC|I|t|es or
"-?‘_radlatlon can not escape from

- overseas impact of the black hole

- which was called the event horlzon
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. i Hawkng ha%}eQictpd that the fate of the
- particles:produced near the.event horizon, .
~ can be very different - one of the pair ¢an get
.. for it and disappear from our;v(ia'ld, while the
* . second may be left at liberty. Thus, black_
* holes should be the source of the stream of

elementary particles, which is known as _
- -Hawking radiation. Because of this emission .

‘black holes may. slowly evaporate.
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: wever so far no traces of radlatlon |n
re IS not found. -
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"ranco Belgiorno from the University of
‘and his colleagues said they were able .
obtain the Hawking radiation, firing
) erful pulses of infrared laser models the o
. S0-Ce Ied metamaterial, in which the bqu
tive index changes
G rimenters have picked up the op
) of this material in such a way that
C wth of the refractlve ir 5 SR




you can .
the scientists sa
created an artificiale
can not overcome.

Pairs of particles that will be born next to
the horizon should behave like a particle next
to this black hole - one particle of the pair
may fall into the trap of the event horizon,
and the second - to go farther.

: n‘ which light



In the e lorno and his
colleagues hs
radiation with a
nanometers, altho
radiation had a

. The authors note that they have excluded
Ible nehokingovskie radiation
sources, and they actually saw an artificial

radiation of black holes.
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surveillanc a obtained Huk |
Space Telescope, has revealed that the
central black hole of the galaxy is not
exactly in the center, as predicted by
theory.




Scientists offer :
explanati ns fo

hon.

, the
, t of _'
merglng alaxy M87 wit
neighbor. During the merger,
massive black holes in galactic centers
are also merged. The resulting hole in
this process, "withdrew" the correct
position. |
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Accordlng to aﬁQQr ve ion, the ’
C

central hole can shift the ission of
matter - jets - in the of the bla
hole (in this galaxy'observed jets ofia
few thousand light-yedrs). According to
researcher

thsfé |
‘he 1l be quite

‘discovere
common in the universe, many modern
theories of cosmic evolution need to be
reviewed.




3Be3abl —

OAATCA B nocm;u-u-lom pa3BUTUMN.
NocTeneHHO T€ 1€

I TonnMBo BHUX - - . -
Bbiropaet ' em-0onbLie macca -2
-~ 3Be3A4bl, TEA eK B‘-"FE'M 5§'CTpee OHa
CTAaHOBUTCA KPACHBINKFUFaHTOM, a.3aTEM MOXET
npeBpaTUTLCA B 6enbg KapsiMK U o4eHb Meal |-||-|o )
OCTbITb, UNW Xe noa 4 TBweM-rpaBMTau
nons cxaTbcs Ao ;lp,ep.H nnoTHocTH, C1
- HEeNTPOHHOM 3Be340M1, Unu )Ke B3opBaTbLCH,
cBepxHoBaH, Mnu e cTaTb SBesnoM HeBMp:kaou

noa HasBaHUeMm qepHaﬂ .qblpa
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U3 Teopun oOTHOCUTESNTLHOCTH Gﬁg:neﬁna
cywecTBOBaHMe 3TUX HEOObLIYHbIX 0O LEKTOB

cnepyet ¢ Hen3bexHocTblo. Cunbi TsifoTeHua
cBA3aHbl ¢ N3N4YeCKMMM CBOMCTBaMM camoro -~ -~ o
npocTpaHcTBa. OKasbiBaeTcs, J1l060€e Teno He 4
npocTo cyllecTByeT B IpOCTpaHCTBe caMo no cebe, _-
HO M3MeHFLeT Boxp r ceﬁﬂ ero reomeTpmo \ /’

) N3HU MBI He 3ameyvyaem
I _CTpaHCTBa’a TaK Kak ,.J:‘
LAeNo Co-CpaBHUTENLHO
MU, HO B KOCMOCe OObeKThl =
- 'bHyI-O Maccy — -
HOe rpaBMTaLUMOHHOE none(
CTBO NOAOOHO TOMY, KakK

['YrO HAaTAHYTYH0 TKaHb.
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Ha Takon noBepxHOCTU Kakne-Hmoyab
rnerkue npeameTbl OyayT cKaTbiBaTbCA B
HanpaBne , KaK Obl NpUTArMBasicb
* K Hemy. Mo WOHHOe none
MaCCUBHOMU 3B
BellecTBO, YTO He CTBO, HO
Aaxe pagnoBOSiHbI HE M UTU U3
3Be3bl, U OHa mepecTaeT ObITb BUANMOM.
Bce — BewecTBO, Nt060M BUA U3NYyHYEHUA —
OypeT Kak Obl npoBanuBaTbLCA B HEBUOANUMYHO

AbIpy.

HO C)KMMaeT ee



npeBpaTUTLCH

iee Hawero ConHua B
podnyeckom cx 'rvm
P, TO eCTb YepHas

‘B YyepHyIO
MaCCUBHbIE 3B€é
HeCKonbKo pas!)
— Konnance. 3Be3ga

Ablpa, ynaBnuBaeT H/Ye U3BHEe, a He
BblMycKaeT Hapyx(y HUKaKNX N3nyye . |
[MpocTpaHCTBO MU BpemMs B 00LaE {onnancapa
npuo6perdior yanBuTent ICTBa: OHU
CTAINMBE B OF 14ECKN nepecTaroT
cyu.l,ecT aTh. A on DKa3aBLUerocs
Obl Ha "KpaK ON AbI[ ACCTOAHUN
BOKPYT; HE o, HY

r poLusioro, H
Oyayuwero. | 3






MaCCUBHbIX 3Be34, 06naaaroT C
CUNbHbLIM TArOTEHNEM, YTO ero H
npeoporefb, He NPeBbICUB CKOPOC
Hukakne obbLeKTbl UNU U3nyyYeHue He
BbIpBaTbCH M3-3a rpaHuLbl BO3OEeNCTBUSA
YyepHoOM AbIpbl, KOTOpasa nony4yusna HasBaHue
rOPU30OHT COObLITUM.



i (COBLITUI, MOXKE

| XOKVIHF npe‘ ckaslam, uT
"..~;po>|<p.a+ou.mxc;|‘ , ~ Mg
,}.IﬂaTbCﬂ op,Ha i
T NOK 8ro-n VIC‘-Ie3HyTb;" ‘
| M3 Hallero Mupg a BTOP; _feT ocTtarbCcA.
Ha cBoGoae. Takum o6p 130M, YepHbie AbIpbl
OOMKHbI ABNATLCS VICTO‘-IHVIKOM MOTOKa 0
aremMeHTapHbIX YacTul, KOTOPbIN U NoNy4Yun -
Ha3BaHue nsny4vyeHune XoKuHra. Enaro.qap;l
3TOMY U3NTyYEeHUIo qeprle p,blpbl MowT

- f’,nOCTeneHHo McnapﬂTbCﬂ



' OnHaKo 0o C nop H/m(amx cnepoB 3TOro
M3ny4eHus q::?o.qe He ObIno o6Hapy>|(eHo
T

®paHko benb epl-f@&yuusepcuT,eTa MvmaHa ¢

eF0 Konneru 3asaBuIn, YTO.OHN CM NONyYUTh'

nsny4yeHne XokuHra, o6CTpenMBa;|-M HbIMM

- MMnNynbcamMu MchpaKpaCHoro nasepHore

.. “N3ny4eHuns, obpasLbl Tak Ha3bIBaeMoro
MeTamaTepuana, B Tosie KOToporo noxasaTenb

npenomneva CBeTa MEeHSIeTCs. :

-~ JKcnepuMeHTaTopbl Nnofo6parnn onTuyeckue

* CBOUCTBa 3TOro Matepuana Takum obpasom, YTO U3~
3a pocTa ko3adpduLmneHTa npenomneva ceeT '
3ameanservcs. : -
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" "MopobpaB cooTBeTCTBYIOLLME napameprl i
)KHO 3aCTaBUTb CBETOBbIE BOJIHbI OCTaHOBVITbC
“j‘MeCTe - MUWYT yyeHble. Takum obpasom, B

dJKCNepuMeHTe co34aeTcsl UCKYCCTBEHHbIN ropuso G
6b|Tvm KOTOPLIA CBET He MOXeT npeoAoneTb. 4 =
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B 3Kc
. Konneru ge aonoganu
n3nyyeHue c 850
HaHOMETpPOB, XO
U3riy4yeHue nmMmerio
HAaHOMETpPOB.

_ABTOpbI pa@OTbl OTMEYaloT, YTO OHU
NCKITIOUYUIN BCe Apyrue BO3MOXHbIe
HEXOKUHIOBCKME UCTOYHUKN U3NTYYEHUSA, U
OHU OEeUCTBUTENbHO Habnwaanu
NCKYCCTBEHHOE U3Ny4YeHune YepHbIX AbIp.
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- HC | V'Y
. ODTKPbLITUA CA E ,
Astrophysical Journal Letters, a ee KpaTkoe
NU3roxeHne NpUBOOUTCSA B npecc-penunse
TexHONorn4yeckoro MHcTUTytTa ®nopuabl,
COTPYAHUKUN KOTOPOro NpUHMManu y4yactuve B
pabore.




- ObbnekToM uccne HUS
BbICTynana ranaktuka M87,
pacnonaraeTcsjHa pa
MUIITIMOHOB CBETOBBIX NET OoT 3emnu B ‘
co3Be3auu [leBbl. AHanM‘3 p,aHHblx
HabnoaeHus, nonyye!

pouTtan beIM

. Teneckon , BOnwUn
YyCTaHOBUTb, YTO LleHTpanbHas YepHas gbipa
ranakTukm HaxoauTcs He cCOBCeM B LieHTpe,

KaK npeacKasbiBaeT



[ HECKOIBbKO
BO3MOXHbIX OOBLACHEHN 3TOMY (heHOMEHY.
Tak, no ogHOW W ABUJIbHOE

o0bLeaAUHEH) _ C
AbIPbI B LIEHTPaX ranakTuK Takxe
cnuBatorcs. MonyunBlasica B pesynsrare
aToro npouecca Abipa 'nokuaaet”’

npaBuNbHOE MOJIoXEeHMue.



Mo Apyfoit Bepcy
MQF.I'IM. CABUHVTL. '
DKEThbl

. Obl (B
3TON raraktnke Haonwoa
ONVUHON He+onbko ThIiCAY C
[MTo MHeHuUuro'ccnepgoBaTenen, ec
OOHapyXeHHbIU y4YeHbIMU 3P PEeKT OKaXKeTcA
AOCTaTO4YHO pacnpocTpaHeHHbIM BO
BceneHHoOW, TO MHOrMe coBpeMeHHbIe
Teopnn KOCMUYECKOU IBOSIOLNN
HeobOxoaAMMO OyaeT nepecMoTpeThb.



- Mpwu cocTaBneHum aTo

| I'IOJ'Ib3OBaJ'IC$'-I maTepuana
e J@EMOHABTUKM NG
mpoLieg

3blE YyTo
Jeckume bl U B
I9Tb CBOU 3HaHM4!




Onpoc
«KTO U3 y4eHMKOB MOEro Knacca
3HAET O YEPHbIX Ablpax»

ChnblWwann, Ho
3HaT MaJIo;

He 3HaT 0

YEepHbIX Ablpax; .
3% HaloT O YEpHbIX

Ablpax; 64%
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