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* BBeaeHue. HTo Takoe rpaBUTaLLlMOHHbIE
BOJIHbI?

* AcCTpodPu3n4eckme NCToOUYHUKM B
* Kocmonormnyeckue B
* Metoabl 0bHapyKeHUS
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dusunka (MexaHuka, Teopusi rpaBuTaLunn,
onTukKa)

MaTtemaTuka (ancpcdepeHumanobHoe
ncuYmucneHue)

TpyAbl N0 Teonornumn, anxmmMmm,
# 6M6nencKkon XpoHoONorum

PHILOSOPHIA || |
NATURALIS |

I/ PRINGIPIA|

MATHEMATICA.
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HbI0TOH BbiBes1 3aKOH TAroTeHUsi, OCHOBbIBAsAChb Ha
3MNMPUNYECKUX 3aKOHaAX ABMXKEeHUSA nnaHeT (3akoHbl Kennepa)

HabOnpaemblie ABUXKEHUA NNaHeT cBnaeTeNnibCTByrOT O
HaliMinmn ueHTpaanoﬁ CUIbI,

LeHTpanbHaa cura NnpUTAXeHUA NPUBOAUT K ANNTUNTUYECKUM
(vnn runep6onnyecknm) opourtam.
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Tpnymo: oTKpbiTe HentyHa

* Jle Bepbe (Mapuk),
Apamc (Kembpunax)
— OTKpbITUe HenTyHa
MO BO3MYLLEHMAM
ABUXeHUA YpaHa

(1843-46)
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OT HbroTOHA K dnHLWTENHY (1915)

* HbHOTOHOBCKaA rPaBmnUTalnAa Cripase/sinBa B
c/abbix rMPaBnUTAUUOHHDBIX MNONAX

* B cunbHbix nonsax (H3, Y4, Kocmonorus)

TpebyeTca penaTMBUCTCKoe 0bobLeHune
(OTO)

* B ocHOBE — NPUHUWUMN SKBUBANEHTHOCTU
rpaBUTaLMOHHOU U UHEPTHOW MacCChbl
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Baaan oT rpaBHTHPYROLIIX
Macc

I'paBMTau,vm NOKalJibHO 3KBUBAJIeHTHa ABUXEHUNIO C YCKOPEeHUNnem
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Ob6Lwan Teopua OTHOCUTE/IbHOCTK

 A.3uHWTEUH, 1915

* TaroteHue =
UCKpUBAEHUe
NPOCTPaAHCTBA-
BpemeHwu

31.10.2014



Einstein develops new |heur1 of relativity

Professor Albert Einstein of the
Kaiser Wilhelm Institute in Berlin
has proposed a theory about the na-
ture of time, space and gravity that
will dramatically alter mankind’s
view of the universe if it is accepted.
The new theory is an extension of
Einstein's Special Theory of Relativ-
ity, which he published in 1903, and
which gets its name from the thesis
that there is no absolute time and
absolute space. Instead, all motion
is relative, and the rate at which
time passes depends on the velocity
of a body in motion.

The new General Theory of Relat-
ivity alters the view of gravity pro-
posed by Sir Isaac Newton more
than two centuries ago. Newlon
viewed gravity as a force exerted by
one body on another. According to
Einstein, gravity is a property of
space that is induced by the pres-
ence of matter. Because the effects
predicted by Einstein are subtle and
occur only in intense gravitational
fields, scientists will not be able to
test relativity against Newtonian
physics until the war in Europe has
ended and peaceful research re-
sumes.

31.10.2014
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 AHOMaNbHoOeE

NBUKEHNA NMepurenmns
Mepkypua (1915)

* OTK/NIOHEHME NyYyeun
BO/1M3M MACCUBHDbIX

Ten (1919,
SAO0NHITOH)

* [paBUTAUUNOHHbIE
BO/IHbI (1992, >2014)

Prafessor Einstein in Beriin.






Ha npakTtuke — GPS-Hasurauua
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CBoUCTBA rPaBUTALLMOHHbIX BOJH

e Ob6blYHbIE@ BOJIHbI —
«pAbb» Ha
NOBEPXHOCTH

* [paBUTAUUNOHHbIE
== BOJIHbl — KCK1aOKN»
NPOCTPaAHCTBA-BpEMEHMU
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I'B co3paeT nose NPpUANBHDbLIX
YCKOpPEeHUMU
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Amnantyaa BosiHbl h = oTHOCUTEeNnbHoe
pacTa)eHue/cxaTtume
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Actpodusnyeckme UCTOYHUKN

* HecummeTpUu4Hble ®
ABUKEeHUA 6oNbLIMX MaAcC C
6ONbLLIMMM CKOPOCTAMMU

* TecHble ABOUHbIE
KOMMNaKTHble 3Be3bl (benbie
Kap/IMKN, HEUTPOHHbIE
3Be3/1bl, YEPHbIE AbIPbl)

+ h~r/D~1022
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ChvaHue H3

* [lpuBOAUT K
MOLLHOMY
BblaeneHuo M
3HEepPruu
(kocmunyeckme
raMMa-BCMaecKu)
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CnnAaHue YyepHbIX AblIp




Camoe mouiHoe usnyyeHue IB

* CBepxmaccusHble Y1 %
B A4paX ranakTuk

" *h~r /D~10-22

HST



Kak petektnposatb B?

* UHTepdepeHUUS
CBeTa
(MHTEpPepomeTp
ManKkesnbcoHa)

* JlazepHasn
MHTEppepomeTpuA

* h~AL/L

splitter photodetector
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[eucrsyowme NB-obcepsatopumn

* LIGO (CLUA)
e Virgo (UTanua)
e C2002 ropa

* YyBCTBUTENbHOCTb
h~3 10-22

* MopepHusauua o
h~10-23 (2015-
2017)
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bopbba ¢ Wwymamm

* YyBCTBUTENbHOCTb
OrpaHUYyeHa wymamm
pasHoii npupoabl N  ouapension thermal noise

* [Owana3oH 10-1000 Ny ~— Coating Brownian noise

EER=

Coating Thermo-optic noise =10
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Cetb B-uHTEpDEpOomeTpOB

* h~AL/L

e L~4 Km ~ 2017-2019

LIGO Hanford
e KAGRA
o

o
LIGQ Livingston o
LIGO-India




{ epomeTp elLISA

KocMUuyeckuim uHte

0.1 mlu-1 I'u,, L"'1 MI'IH K
UCTOYHUKU — csepxmaccusuble ‘-Ip,
>2030 | |




Beamed radiation

Magnetic field
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Выступающий
Заметки для презентации
UNMODELLED: GWs. 

NOT TO SCALE SMBH binary FORMED THRU GALAXY MERGER

SO we are sensitive to local changes in space-time at PULSAR and at EARTH. 


PenukroBbie B

* [lepBUYHbIE Dark Energy

Accelerated Expansion
Afterglow Light

K B a HTO B bl e Pattern Dlarh Ages Development of

Galaxies, Planats, atc.

bAYKTYyaumm
NPOCTPaAHCTBA-
BpemMeHu

* Moryt rucanons B 4 T-
reHepMpoBaThbca A0 |
bonbworo B3pbiBa Ha : e mw:::ﬂg o

13.7 billion years

CTaaun UHGNALUN

(NASA)
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Cnep I'B B dayKTyaumax pesIMKToBoro

n3nyyeHus

J
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Cneundurnyeckmnm
XapaKTep JIMHENHOMN

nonapusauum




[ToucK penunkrtosbix I'B

Teneckon BISEP-2 Ha KOxxHOM nonoce
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The big picture of gravitational wave astronomy

h s ELF VLF LF HF
CMB

107° | #¥hEL 2es
. " & Pulsar Timing

& 2

10_ 10 * Primordial gravitational

waves
« Inflation Space-based
interferometers
—15 ¢ =
10 » Ground-based
= Supermassive Black interferometers
Hole Binaries |
10_ 20 *Cosmic strings
*Stellar mass compact
binaries
10_25 *Massive black hole mergers  «Neutron star binaries

sBlack hole binaries
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3aKkn4yeHue

* [paBuUTaUMOHHO-BO/IHOBAA aCTPOHOMMUA —
HayKa 21 BeKa

* KocBeHHOe noaTtsepXXaeHue peanbHoctu B,
npeacKkasaHHbiX OTO A. dUMHWTenHa B 1915
rogy, nonyyeHo yxe B Havane 1990 rr no
HabaoaeHUAM OBOMUHbBIX NY/1IbCAapPOB

* [pamasa perucrpauuna I'B nasepHbiMmu
uHTepdpepomerTpamum sepertca ¢ 2002 r.

e O)Xupgaem OTKpPbITUE Yepe3 HECKO/IbKO ner!

31.10.2014
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