®unbm «The hot and energetic universe» becnokoiiHasa BceneHHas
Ccbinka Ha Bugeopsag http://www.eso.org/public/russia/videos/ahead-xray/

00:05 The Universe was always the final frontier
of the Human quest for knowledge 00:12

MNMo3HaHWe BcesieHHOM Bceraa 6b110 3aBETHOM
MeuTOoM YenosevecTsa. |

0:13 Through all its history, humanity has
observed the sky trying to understand the
Cosmos outside the limits of our planet 0:22

Ha npoTtaxeHnn Bcen cBoei nctopun
YyenoBeyecTBO HabA[AN0 33 HEOOM, CTPEMSACH
nccnenoBaTh NPOCTPAHCTBO 3a Npegenamu
Hawe nnaHetsbl. |||

00:26-00:29 Today, this effort has yielded
significant results.

M celtyac mbl y¥Ke AaneKko NpoABUHYINCE Ha 3TOM
nytu. |||

0:46 Ha3BaHuMe dnabma

BecnokonHasa BcesneHHasn

00:57 Now we know that our sun is a typical star,
which does not differ significantly from the other
stars of the starry sky. 01:05

Tenepb Mbl 3Haem, 4To Hale ConHue — 3TO
06bluHan 38e3/4a, KOTOPas He CANLLKOM
OT/INYAETCA OT APYruX 3Be34, Ha Hebe. || |

01:18 We have discovered the planets of our
Solar System and we have studied the conditions
prevailing in them. 01:24

Mbl OTKpPbI/IM M1aHeTbl Hawel ConHeYHon
Cucrtembl U BbIACHUAN, KaKMe YCNOBUA Tam
npeobnapaioT. |||

01:37 We studied asteroids and comets and
found their important role in the formation of
planets. 01:44

Mbl U3yunnm acTepounabl U KOMETbI, U OCO3Ha/MN,
KaKylo BaXKHYO POJib OHW UIPaIoT B
dopmupoBaHmu nnaHert. | | |

01:51 We understand the basic principles of the
formation, the life and the death of stars. 01:58

Mbl NOHAN OCHOBHbIE NPUHLIUMbI POXKAEHUA,
aBosilouMn 1 rmbenu 3sesa. | | |

02:11 We have also discovered thousands of
exoplanets orbiting other stars. 02:17

A ewWweé Mbl OTKPbISIN TbICAYM IK3OMNNAHET,
BpaLLaoLIMXCA BOKPYT Apyrux 3sesq. | | |

02:28 We studied giant star clusters. 02:31

Mbli U3YYUNU TMraHTCKMe 3Be3aHble CKonieHnA.

02:42 We have discovered dense clouds of
interstellar dust and gas where new stars are
born continuously. 02:49

O6HapyXunam NNoTHble 061aKa MeXK3Be34HOM
MblM 1 ra3a, B KOTOPbIX MOCTOAHHO POXKAAOTCA
HoBble 3Be3apbl. | | |

03:02 We have managed to describe the gigantic
complex of stars to which we belong. Our Galaxy.
03:09

CmMoram onucatb rMraHTCKMIM KOMNEKC 3834, B
KOTOPOM Haxo4MMCA Mbl Camu | | — Haly
Fanaktuky. |||

03:25 We realized that our Galaxy is not alone in
the universe and that there are hundreds of
billions of galaxies. 03:32

Tenepb Mbl 3Haem, 4To Halla MaNaKTUKa — He
eAVHCTBEHHanA Bo BcenleHHOM, YTo cyluecTsyoT
COTHW MWUIIMAPAO0B APYrUX ranakTuk. || |

03:42 We discovered that the universe of galaxies
is extremely violent and in constant motion.
03:48

Mbl 06HaPYKMAN, YTO MUP ITUX FANAKTUK OYEHb
HecTabuaeH 1 HaxoaMUTCA B NOCTOAHHOM
asuxkeHuu. || |

04:09 Finally we found that the whole universe is
in accelerating expansion and we are searching
urgently for its origin. 04:18

M HaKoHeu, Mbl NOHANWN, YTO BCA BceneHHas
YCKOPEHHO paclLuMpAeTca, U Mbl HACTOMYMBO
MLLLEM OTBETbI Ha BOMPOC O €€ poxkaeHuu. || |

04:23 This quest is an epic journey towards
knowledge, which abolish superstitions and
defines human existence. 04:33

TaKoW Hay4HbI MOMCK — 3TO yB/IeKaTeNbHOE
nyTewecTsne B MUpP 3HaHUI, KOTOPble
paspyLIaloT Npeapaccyaku u onpeaensior
yenoseveckoe cywiectsoBaHue. | | |

04:42 Vehicles for the journey of humanity in the
universe are scientific instruments called
telescopes, which are installed at various
observatories. 04:52

B aTOM nyTewecTBMM Ham NOMOTatOT HayYHble
MHCTPYMEHTbI, Ha3blBaeMble Te/IeCKONamMu,
YCTaHOBJ/IEHHbIE B 06C€pBaTOpMHX no ecemy

mupy. |||

05:35 Telescopes collect light. Their performance
depends on the diameter of the lens or mirror

Teneckonbl CO6MpaPOT cBeT. MIX BO3MOXHOCTH
3aBUCAT OT ANAaMETPOB NCNOJIb3yEMbIX IMH3 U




used. 05:44

3epkan. |||

05:55 Today we have giant telescopes with
mirror diameters up to 10 meters. 06:01

Y coBpeMeHHbIX FTMIraHTCKMUX TeJIeCKOMNOB ANameTp
3epkan npesocxoauTt 10 metpos. | | |

06:24 Most of these telescopes are installed in
remote areas of the Earth, away from cities, the
artificial lighting of which prevents serious
astronomical observations. 06:36

BONbLIMHCTBO TaKMX TENECKOMNOB YCTaHOBNEHO B
OTAa/IeHHbIX YTro/IKax 3emMau, BAaM OT ropoaos,
3aCBETKa KOTOPbIX MELLaeT aCTPOHOMMUYECKUM
HabnwogeHusam. |||

07:06 The European Southern Observatory is
building a giant telescope with a diameter of 40
meters that will penetrate and study the universe
across cosmic time. 07:18

Celivac B EBponeiickoit 1oxHOM obcepBaTopum
CTPOMUTCA TMIaHTCKMI Teneckon anameTtpom B 40
METPOB, KOTOPbIN CMOXET MPOHUKHYTb B
rnybuHbl BceneHHoOM 1 N3y4nTb ee COCTOAHME U
passuTme. |||

07:47 The most important step in the exploration
of the Universe is the use of orbital telescopes
that observe the universe outside of the Earth's
atmosphere, such as the Hubble space telescope.
07:58

OA4MH 13 BaXKHENLLMX LLIATOB B U3y4YeHUMU
BceneHHoM — 3anycK opbuTanbHbIX TE/IECKOMNOB,
KOTOpble CNOCOOHbI N3yyaTb rybuHbI KOCMOCa
6e3 nomex 3eMHoin atmocdepbl. CaMblii APKKUIA
npUMep — KOCMUYECKUI TeNECKON MMEHMU
Xabb6na. |||

08:12 Light is much more than the optical
telescopes can record. 08:16

OnTUYecKne TeNeckonbl CnocobHbl YI0BUTb
[aneKko He Becb cBeT. || |

08:19 Light consists of electromagnetic radiation
at many different frequencies. Most of them are
invisible by the human eye and the optical
telescopes. 08:30

CBEeT COCTOUT U3 3/1EKTPOMArHUTHOIO U3yYeHnn
Pas3/INYHOM YacToTbl, 60/blIaA YacTb KOTOPOTO
HEeBMAMMA A1 Ye/I0BEYECKOro r1asa u
ONTUYECKMX Teneckonos. |||

08:35 There are radio waves, microwaves,
Infrared radiation, optical light, Ultraviolet
radiation, X-rays and Gamma-rays. All these
forms of light comprise the Electromagnetic
spectrum. 09:02

MOMMMO BUANMOTO M3/TYYEHUA CYLLECTBYIOT
pPafAnoBOJIHbI, | | MUKpPOBOAHSI, | |[MHbpaKkpacHoe,
ynbTpadumonetoBoe, | | peHTreHoBcKkoe | |u
ramma-msnyyeHus.| Bce aTv BMAbI cBeTa
COCTaBAAIOT 3/IEKTPOMArHUTHbIN CNEKTP.

09:07 The human eye can only see a small part of
the Electromagnetic spectrum that consists of
the basic colors. 09:13

YenosevecKkuit rnas cnocobeH pasnnyaTb Anb
Masyto YacTb CNEKTPa, COCTOALLErO U3 OCHOBHbIX
useTos. |||

09:24 Celestial bodies usually radiate at many
wavelengths simultaneously. 9:30 ||| 9:36 They
emit more in some wavelengths than others
depending on their temperatures. 09:41

HebecHble Tena UCMYCKaloT 31EKTPOMarHUTHble
BOJIHbI CaMbIX Pa3HbIX AAWH. | | |B pasHbix
AManasoHax MOLWHOCTb U3/lyYEHUA pasHas, B
3aBMCMMOCTM OT TemnepaTypbl Tena. || |

09: 51 The hottest and most violent processes
emit at small wavelengths, that is X-rays and
Gamma rays, while the cold and calm processes
emit at larger wavelengths, such as in the
Infrared and radio 10:08

B camble ropsumMx 1 MOLLHbIX NpoLLeccax
M3/1y4atloTCA KOPOTKME BOJIHbI, Hanpmumep, B
PEHTreHOBCKOM UK raMMa-guanasoHe. bonee
XO/I04HbIE U CMOKOWHbIE NPOLECChl NOPOXKAAIOT
nsnyyeHue ¢ 60bLIMMMK ANAMHAMMU BONH —
NMHpaKpacHoe Uau paguonsnyyerue. | | |

10:13 Radiowaves are observed with giant
antennas, the radio telescopes, that have the
ability to observe the whole sky 24 hours a day
and in all weather. 10:24

PaaMOBO/IHbI PErMCTPUPYIOTCA TMIAaHTCKUMMU
aHTEeHHaMW — paguoTenieckonamu, KoTopsble
cnocobHbl HabtoaaTb 3a Bcem Hebom
KpyraocyTouHo npu noboii noroge. || |

10:29 The vast majority of the Electromagnetic
radiation cannot penetrate the Earth’s
atmosphere, so we are using orbital
Observatories.

Most notably, the high energy ultraviolet, X-rays
and Gamma rays cannot be observed from the
Earth’s surface. 10:48

Bo/bLIas YacTb 3N1EKTPOMArHUTHONO U3yYeHuUs
He cnocobHa NPOHUKATL Yepes 3eMHYH0
atmocdepy, UMeHHO No3TOMY Mbl UCMO/Ib3yem
opb6uTanbHblie obcepeaTtopun. | |

B 4acTHOCTM, C MOBEPXHOCTU 3eM/IU Mbl He
MOMKeMm noimaTtb ynbTpaduoneTosoe,
PEeHTreHOBCKOE W ramMMa-u3nyyeHne BbICOKOM




sHepruun. |||

10:57 But X-rays and Gamma rays allow us to
observe the most violent and impressive
phenomena of the Universe. For example, the
usual image of the night sky is completely
different when observed at these wavelengths.
11:17

Ho MMeHHO peHTreHOBCKOE 1 ramma-usnyvyeHune
NO3BOJIAIOT HaM HabAtoAaTb 3a Hanbonee
AKTMBHbBIMW M BNEYATAAIOWMMUN ABNEHUAMMU
BceneHHoi. || U kapTuHa 3Bé3gHOTO Heba B
PEHTFeHOBCKUX Nly4ax byaeT coBcem
HenpuBbIYHOM Ans Hac. |||

11:24 The only way to observe the hot and
violent Universe at high energies is to use
observatories in space. 11:31

JIMwb ¢ NOMOLLbIO KOCMUYECKUX 06CcepBaTopuUin
Mbl MOXXeM Hab/1loaaTh 3a ropAYeit U akTUBHO
MeHsoweinca BceneHHol. || |

11:38 These observatories allow us to study
physical processes invisible to the human eye.
11:43

Takue obcepBaTOpPMM NO3BOAAIOT U3yUaTb
du13mnyeckme npouecchbl, HeBUAMMbIE
yenoseyeckomy rnasy. |||

12:00 X-rays or Rontgen radiation are named
after the German physicist Wilhelm Rontgen who
studied them in 1895. They have been used for
many years now in medical diagnosis.12:14
12:21 Gamma rays are discovered from the
French physicist Paul Villard in 1900 and are well
known for the catastrophic effect they have on
living creatures. 12:30

PeHTreHoBCKOE U3y4yeHme ObiNo Ha3BaHO B
yecTb HemelKoro ¢usnka Bunbrenbma PeHTreHa,
KOTOpbIM OTKpbIA ero B 1895 roay. Yke 6onblue
BEKa Mbl MUCMOJ/Ib3yeM ero g8 MeANLUHCKUX
nccneposBaHui. |||

Famma-usnyyeHue 66110 OTKPBLITO GPaHLYy3CKUM
y4yeHbIim-pun3nkom Nonem Bunnapom 8 1900
rogy. CerogHA Bcem U3BeCTHO, Kakoe
pa3pyLnTenbHOe BO3AENCTBME FAaMMa-/TyuK
OKas3blBaloT Ha Bce usoe. || |

12:34 In 1948 American scientists observed X-
rays emitted from the Sun, using special
detectors on German V-2 Rockets. 12:42

12:49 In 1962 a team of scientists under Ricardo
Giacconi, observed for the first time X-rays
emitted outside the Solar system, a source
towards the constellation of Scorpio. 13:02

B 1948 roay amepurKaHCKUE yYeHble C MOMOLLbHO
cneunanbHbIX AaTYMKOB Ha HEMELKMX paKeTax
«®day-2» 0BbHapYKWMAM PEHTTEHOBCKOE
nsnydeHue, ncnyckaemoe ConHuem. || |

B 1962 rogy rpynna y4eHbix, BO3riaBafaemas
PukKapao [»KaKKOHM, OTKpblaa NepsbIi
PEHTreHOBCKUN NCTOYHWK B CO3BE3AUU
CKopnunoHa, 3a npegenamm CoNHEYHOM CUCTEMBI.

13:06 The first successful record of Gamma rays
from space was done in 1961 from Explorer 11.
13:13

Bnepsble 3apUKCMpPoOBaTb KOCMUYECKOE FaMMa-
nsnydeHue yganocb B 1961 roay ¢ nomouso
CNyTHUKa «3Kcnopep-11». || |

13:17 The contribution of the first American
space station, the Skylab, was also important.
The station was launched in 1973 and for 6 years
observed the Sun at X-ray wavelengths. 13:31

BaxkHbIli BK/1ag, B UccneaoBaHME KOCMUYECKOTO
N3/ly4eHMsA BHEC/1Ta aMepPUKaHCKasa KOCMUYecKas
cTaHumAa «Ckannab». CtaHumA Gbina 3anywieHa B
1973 roay, v B Te4eHUe WecTn feT Habaaana 3a
ConHuem B peHTreHOBCKOM AuanasoHe. | | |

13:36 Since then, tens of orbiting observatories
have been launched, observing with increasing
sensitivity the Universe in X-rays and Gamma
rays, providing us with a more detailed picture of
the most violent processes in the Universe. 13:52

C Tex Mop B KOCMOC 6bINN 3anyLLEHbl 4eCATKM
opbuTanbHbIX 06CcepBaTOPUn, CNOCOBHbIX C
BbICOKOM TOYHOCTbO HabtoaaTh 3a BceneHHol B
PEHTreHOBCKOM W ramma-AuanasoHax.
Bnarogapsa um mbl nosyunnun 6onee TouHoe
npeacraBneHMe O CamblX aKTUBHbIX NPOLEccax BO
BcenenHomn. |||

14:01 Today, one of the most successful
observatories is the Chandra X-ray Telescope,
that was launched on 23rd of July 1999, from the
space shuttle Columbia. 14:12

OauH 13 Hanbonee ycneLHbIX NPOEKTOB —
KOCMMYECKas peHTreHoBCcKan obcepBaTopmn
«Yanapa», 3anyuweHHasa 23 niona 1999 roga
wattiom «Konambusa». || |

14:23 Chandra has the sharpest view of the X-ray
Universe. 14:27

Celyac «YaHapa» — 3TO Camblii MOLLHbIM
PEeHTreHoBCKUi Teneckon. || |




14:42 The XMM — Newton satellite, which was
named after the famous Isaac Newton, was put in
orbit by employing the Arianne 5 rocket of the
European Space Agency. 14:54

EBponenckoe KOCMMYECKOe areHTCTBO C
NMOMOLLbIO paKeTbl-HOCUTeNss ApnaH-5 BbiBeo Ha
opbuTy peHTreHoBcKkunit Teneckon XMM — Newton
[MKc-am-am-HbtoToH] | | |

15:14 Its main goals are the detection of X-ray
emission from Solar System objects, detailed
studies of star-forming regions, investigation of
the formation and evolution of galaxy clusters,
the environment of super massive black holes
and the mapping of the mysterious dark matter.
15:38

Ero ocHOBHbIe 3aa4M — perucrpaums
PEHTITEHOBCKOIO U3/1y4eHUss 06 bEKTOB
ConHeyHo Cuctemsl, | AeTanbHOE N3ydeHue
obnacreit 3Be3a006pasoBaHns, |uccneaoBaHue
$GOPMUPOBAHNSA U 3BONIOLIUN FaNaKTUYECKUX
KN1aCTepoB, OKPECTHOCTEN CBEPXMACCUBHbIX
YyepHbIX AbIP |1 nccneaoBaHWe 3arag0uHoOM
TemHoli matepun. |||

15:44 Nustar was launched in June of 2012 and
its main mission is to observe super massive
Black Holes hidden by large amounts of dust and
gas. 15:55

Teneckon «HOCTAP» 3anyuieH B nioHe 2012
roga. Ero muccns — HabaogeHue 3a
CBEPXMACCMBHbBIMW YEPHbIMU AblpamMy,
CNPATaHHbIMW 33 NAOTHbIMM 061aKaMK
KOCMMYeCKoM nbian u rasa. | | |

16:03 The US Fermi mission and the European
INTEGRAL mission detect the most energetic
radiation that comes from space, gamma rays.
16:14

AMepUKaHCKaa Kocmuyeckaa muccusa «Pepmmn» m
eBponelickas muccus « MIHTEFPAJT» cnocobHbl
dUKCUPOBaTb N3NTyYEHNE CBEPXBBICOKUX SHEPTUI
B ramma-guanasoHe. |||

16:22 With these observatories we study celestial
bodies like our Sun, to understand the
mechanisms that create solar flares as well as the
high temperatures of its external atmosphere,
named the corona. 16:36

3Tn obcepBaTOPUN M3yUatOT HEBECHbIE TeNa,
noxokue Ha Hawe ConHue, YTo6bl NOHATb
MeXaHM3Mbl 06pa30BaHMNA COHEYHbIX BCMbILLIEK
M onpeaennTb TeMnepaTypy BHELWHeN
aTmocdepbl 38634, Ha3zbiBaeMOW KOPOHOM. | | |

16:52 We observe the birth of new stars in
regions where large molecular interstellar clouds
exist. In these regions small gravitational
instabilities can cause the collapse of these
clouds and give birth to the formation of new
stars and planets. 17:12

Mbi Habnogaem 3a POXKAEHMEM HOBbIX 3Be34, B
OrPOMHbIX MONEKYNAPHbBIX MEXK3BE34HbIX
obnakax. 3aecb gaxe cnabas rpaBUTaLMOHHan
HeYCTOMNYMBOCTb MOKET BbI3BaTb KOJ/INAMC BCEro
06/1aKa, YTO NPMBEAET K POXKAEHWIO HOBbIX 3BE34
n nnaHer. |||

17:33 We also study the violent death of massive
stars that take place during Supernovae
explosions. 17:40

Mbl TaK»Ke M3y4aem aKTMBHbIE NPOoLLEecchl rnbenu
MaCCUBHbIX 3Be3/, — B3PpbIBbl CBEPXHOBBIX. | | |

17:53 After the explosion, the cores of stars with
high masses end up in what we call black holes.
From these stellar remnants nothing can escape.
Even light gets trapped, making these objects
invisible. Their strong gravitational field distorts
time and space around them. 18:18

Mocne B3pblBa A4PA 3834 C 04eHb 60/1bLIMMM
Maccamm NpeBpaLLaloTca B 06bEKTbI, KOTopble
Mbl Ha3blBaeM «YEPHbIMM Ablpamu». HUUTO He
MOXET MOKMHYTb NOBEPXHOCTb 3TUX 3BE3AHbIX
ocTaHKoB. OHM 3aXBaTbIBAIOT AaKe CBeT —
MO3TOMY YepHble AblPbl OCTAOTCA HEBUAUMbBIMM.
MxX MoLLHOE rpaBUTaLMOHHOE Nose UCKPUBAAET
NPOCTPaHCTBO U BPEMS BOKPYT HUX. | | |

18:23 Black Holes attract everything that goes
near them, increasing their mass in this way.
Matter, as it collapses onto black holes, creates
an accretion disk around them. In this disk, the
temperature and kinetic energy are so high that
gamma rays and X-rays are generated. At the
same time, strong gravitational fields create jets,
that move with a speed close to the speed of
light and interact violently with the interstellar
matter that surrounds them. 19:00

YepHble Ablpbl MOT/IOLLAI0T BCE, YTO OKa3bIBAETCA
HenoaaneKy, yBeanuneas cBoto maccy. Magas 8
YepHYyIo Ablpy, MaTepua co3aaeT BOKPYT HUX
aKKPeUMOHHbIN ancK. Temnepatypa u
KMHEeTUYECKas 3Heprua B 3STOM AUCKE HAaCTONbHO
BbICOKM, YTO MaTepPUA MCNyCKaeT peHTreHoBCKue
M ramma-nyuu. B To ke Bpema MoLlLHenwune
rPaBUTaLMOHHbIE NOASA CO34at0T AXKETbl —
PEeNATUBUCTCKME CTPYU, KOTOPbIE ABUMKYTCA CO
CKOPOCTbIO, 6/IM3KOM K CKOPOCTU CBETA U aKTUBHO




B3aMMOLENCTBYIOT C OKPYKAIOLLEN MEMK3BE3AHOM
maTepuent. |||

19:10 The death of medium mass stars creates
what we call neutron stars. These objects spin at
very high velocities and their radiation can most
easily beobserved when the beam of emission is
pointing toward Earth. This creates periodical
changes in their luminosities and this is why we
call them pulsars. 19:36

mbenb 3Be34 cpeaHel Maccbl NPUBOAMUT K
06pa3oBaHMI0 HEWTPOHHbIX 3Be34,. | |ITn
06BEKTbI BPaLLAOTCA C OFPOMHbBIMM CKOPOCTAMM,
a UX U3/Tly4eHune Nerko obHapyXuTb, Koraa
MCMyCcKaemble lydn HanpasaeHbl Ha 3emato. | |B
pe3ynbTaTe 6bICTPOro BpaLeHUa APKOCTb TAaKMUX
3B€e3J, CUIbHO MeHsieTcs. Mo3TomMy Mbl Ha3biBaem
nx nynbcapamu. | | |

19:40 Pulsars can also have accretion disks and
jets, but their scales are smaller compared to
black holes. 19:48

BOKpYr NyNbCapoB TaKKe ecTb aKKPEeLMOHHble
AWCKM 1 NOTOKM, HO ropasao MeHbLUero

M| | |acwTaba no cpaBHEHUIO C YEPHbIMM
Ablpamu.

20:07 We also observe binary stars that are very
close together and interact strongly with each
other. 20:13

Mol Habogaem 61M3KO PAcNoNOXKEHHbIE
aKTUBHO B3aMMOAENCTBYIOLLINE ABOMHbIE 3B€34bl.

20:31 There are special cases, where one of the
binary stars is very dense, like a neutron star or a
stellar mass black hole. 20:40

B 0cobbix cnyyasax ogHa u3 38e34, MOXKeT ObiTb
OYeHb M/IOTHbIM 06BbEKTOM — HEUTPOHHOM
3BE340M MM YepHOW AblpOii 3Be34HOM MacCChl.

20:45 In these cases, mass is transferred to the
neutron star or stellar black hole from the
accompanying star, which eventually results in
the violent explosion of a supernova. 20:57

Torpa maTepus BTOPOM 3Be34bl NepeaaeTca
HEeNTPOHHOW 3Be34e UM YePHOM Ablpe, YTO B
nTore NPUBOAUT K MOLLHOMY B3pbIBY
cBepxHoBoit. | ||

21:09 We observe the results of the merging of
two common stars or the more violent merging
of two neutron stars.

These mergers always end up in the brightest
explosions known that produce X-rays and
Gamma rays — the Gamma-ray Bursts 21:27

Mbi Habnogaem 3a pesynbTaTaMu CAUAHUA ABYX
06bI4HbIX 3834, UM ropasao 60s1ee aKTUBHbIM
CIMAHNEM ABYX HENTPOHHbIX 3B€34,.

3TV CAUAHMA BCEraa 3aKaHYMBAOTCA APUHaNLLMMM
B3PbIBaMM M BCMIECKAMM FaMMa-U3NYHEHUA 1
PEHTreHOBCKUX iyueit. Takne 06beKTbl
Ha3blBatloTcsA bapcTepamu. || |

21:37 Gamma-ray Bursts are the most energetic
events known in the universe. The Italian
satellite, BeppoSAX played a crucial role in the
identification and understanding of what
Gamma-ray Bursts are. The Swift mission is a
dedicated mission to find and study Gamma-ray
Bursts. 21:59

BapcTepbl — camble MOLLHbIE N0 3HEPrUK

n3BecTHble cobbITnA Bo BceneHHoi. MoHATL, Kak
OHW YCTPOEHbI, MOMOFaeT UTANbAHCKUIN CAYTHUK
«bennoCAKC» u cneumanbHana muccma «CBUPT».

22:09 Less often, but at larger scales and more
impressive are the mergers of two black holes.
These are the most violent phenomena in the
universe and generate inconceivable amounts of
an exotic form of energy, gravitational radiation.
22:28

Bonee pegkue, Ho ropaszo 6onee MHTepeCHble
COBbITUA — CIMSAHUS ABYX YEPHBIX AbIp. ITO
camble MOLLHble cobbITUA BO BcesieHHOW, B
pe3y/sibTaTe KOTopbIx 0bpasyeTcs
HEeBOObOPa3nMOEe KOJIMYECTBO IK30TUYECKOM
$OpPMbl IHEPTUN — TPABUTALMOHHOTO U3JTyYeHWs.

22:43 We also observe the centre of our Galaxy,
where a black hole interacts with the surrounding
matter.

Studying the motion of nearby stars has revealed
that the mass of the black hole is 4 million times
the mass of our Sun. 23:01

A elle Mbl CeanM 3a LLEHTPOM Hallew
lanaKTUKK, B KOTOPOM YepHan Ablpa
B3aMMOAENCTBYET C OKPYKaloLLEeN ee MmaTepue.
MN3yueHne gBUKEHUS cocegHUX 3BE34, NMOKa3ano,
YTO Macca 3TOM YepHOU Ablpbl B 4 MUAIMOHA pa3
npesbiwaeT maccy ConHua. |||

23:15 Obervations from the Fermi telescope

Teneckon «Pepmn» 06HAPYXKMA ABa OFPOMHbIX




showed that there are two large lobes of gamma
rays that expand out to 25000 light years from
the centre of our Galaxy. These lobes were
generated by the interaction of relativistic
particles that were emitted from the accretion
disk of the central black hole of our Galaxy. 23:27

«lenecTka» ramma-usyyeHuns, MCXo4ALWMX OT
MCTOYHMKA HA PAcCTOAHMM 25 TbiCAY CBETOBbIX
JIleT OT Hac, B CaMOM LLeHTpe Haluel ManakTuKu.
3TN NenecTku — pesyibTaT B3aMMOeNCTBUA
PEeNATUBMCTCKMX YaCTULL, UCMYCKaeMbIX
AKKPELMOHHbBIM ZIMCKOM BOKPYT LLEeHTPa/IbHOW
yepHoit apipbl. |||

23:43 We study in detail galaxies that emit huge
amounts of energy from their nuclei and are
known as Active Galactic Nuclei: radio galaxies,
guasars and blazars. 23:57

Mbl AeTasbHO M3yYaem PagNOoranakTUKM,
KBa3apbl ¥ 6/1a3apbl — ralakTUKK, aKTMBHbIE A4Pa
KOTOPbIX U3/Ty4atOT OFPOMHOE KOJIMYECTBO
aHepruw. || |

24:04 These galaxies have massive black holes in
their centre, with masses a million or even a
billion times the mass of our Sun and accrete
huge amounts of matter and have jets that
extend out into the intergalactic medium. 24:20

B LeHTpe TaKMX ranakTMK HaxoA4ATCA MacCUBHbIe
yepHble AblPbl, MACChl KOTOPbIX B MUAMOHbI U
Munanapabl pas npesbiwatot maccy ConHua. OHu
NPUTATMBAIOT FTMraHTCKOE KOJIMYECTBO MaTeEPUN U
MOPOXKAAIOT MOLLHbIE PEAATUBUCTCKME CTPYM,
NpoH3atoLLMe Mexranaktuueckyto cpeay. | | |

24:36 We observe the interactions, collisions and
mergers of whole galaxies, that play a crucial role
in their evolution. 24:45

Mbi HabaoAaem 3BONOLMIO FaNaKTUYECKUX
CKOMJIeHWIA — B3aUMOAENCTBUA, CTONIKHOBEHMA U
CANAHUA LUEenbIX ranaktuk. | | |

25:23 Finally, we can observe the primordial
universe, where the death of the first stars was
much more violent and the interactions and
mergers of the galaxies was taking place more
often. 25:37

M HaKoHeu, Mbl MOXem HabntoaaTe NepBUYHYIO
BCE/IEHHYI0, B KOTOPOW rMbenb NepBbIx 3Be34,
npoucxoamna kKyga 6onee MHTEHCMBHO, a
B3aMMOAENCTBUA U CIMAHMA FaNaKTUK CNy4aNuCh
ropasgo yatuue. || |

25:50 All these observations help us understand
the evolution of our Universe and the physical
laws that govern it. 25:57

Bce 3T HaboAeHMs NOMOratoT Ham NOHATL
3BO/IOLMIO Hawen BceneHHOM 1M 3aKOHbI GU3UKM,
KoTopble el ynpasasiorT. | | |

26:11 The European Space Agency's ATHENA
mission will be launched in 2028. It will
revolutionize our knowledge of the high energy
Universe carrying the largest X-ray telescope ever
constructed.

ATHENA will observe the first black holes in the
early Universe and will understand how they
interact and they affect the evolution of their
host galaxy. 26:42

B 2028 roay EBponeinickoe Kocmuyeckoe
areHTCTBO 3aMycKaeT CNyTHUK «AduHa». Ha ero
60pTy ByaeT ycTaHOB/IEH caMblii 60/1bLLON U3
Korga-nnbo co3gaHHbIX PEHTIEHOBCKUIA
Teneckon.

«AduHa» byaeT nccnenosaTb NepBUYHbIE
yepHble Ablpbl B paHHel BceneHHoM, 4Tobbl
MOHATb, KAK OHW B3aMMOLENCTBYIOT U BAUAIOT Ha
3BOJIIOLMIO FaNakTuK. | ||

26:50 The Universe seen in X-rays and Gamma
rays is an inhospitable and violent environment.
We live under the safety of an atmosphere and
reside on the spaceship we call Earth, without
realizing all these amazing phenomena that take
place next to us. 27:16

BceneHHas, U3yyaemas yepes npusmy
PEHTreHOBCKOTO U raMMa-U3/ly4eHuns — 3To
MpayHas 1 HerocTenpuumMHas cpeaa. | | Mol
KMBEM NOJ, 3aUTON aTMmocdepbl HA
KOCMMUYECKOM Kopabie nog Ha3BaHWeM 3ems,
JaXke He 0raZiblBascb O TOM, KaKue
YyANBUTENbHbIE ABNEHNA NPONCXOAAT BOKPYT Hac.

Pexunccep: TeodaHuc Matconynoc (Theofanis Matsopoulos)

MpounssoacTeo: Integrated Activities in the High-Energy Astrophysics Domain (AHEAD)
MpoeKT co3aaH npu duHaHcoBOW Noaaepke EBponerickoro Cotosa (HORIZON 2020: pamoyHas
NPOrpamma rno Hay4YHbIM UCCNeAoBaHMAM U MHHOBaLMAM EBponeickoro Coto3a)
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