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Einsteinova geometricka teorie gravitace (19135)
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Gravity Probe A, 1976
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» Wallopovo letové centrum, Virginie
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* suborbitalni draha

« apogeum 10 000 km

» 1h 55 minut

* relativni pfesnost 2x10-4

Martin Levine a Robert Vessot nesou vodikovy maser



Einsteinova geometricka teorie gravitace (19195)
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Gravitacni viny

* nenulovy kvadrupdlovy moment
* dva mody sklonéné o 45°

* vIni se sam prostoroCas

* dvojhvézdy

» asymetrické exploze

* magnetary

« gravitacni kolaps, supernovy

* spojeni Cernych dér

» rotace osové nesymetrickych objektl

« reliktni gravitacni viny (stochastické zdroje)
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Gravitacni viny
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1966 — Weberovy valce

d =66 cm

| =153 cm

m = 1.4 tuny

f=1660 Hz

L =1 000 km (Mariland — Aragon)
hlinik




Weberovy valce




Weberovy valce
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Weberovy valce




PSR 1913+16

« staCeni periastra 4° za rok !!!

* relativisticky Dopplerav jev

* cerveny gravitaCni posuv

» dilatace Casu zpusobena obéhem

» staceni svételnych paprsku

* zkracovani periody (vyzarovani gravitacnich vin)

» 1974 Arecibo
* 1993 R. Hulse, J. Taylor — Nobelova cena

1
Russel Hulse (1950) Joseph Taylor (1941)
M, = 1,44 Mg
M, = 1,39 Mg
Pr =0,059 s
4 Po = 7h 45 min

d = 700 000 km



PSR 1913+16
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Interferometrické detektory
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Detektory

Detektor Umisténi Velikost Provoz
MARK 2 USA (Pasadena) 40 m 1991
TAMA 300 Japonsko (Tokyo) 300 m 1999
GEO 600 Némecko 600 m 2000
(Hannover)
LIGO USA (Hanford, 4 km 2002-2010
Livingstone) 2015 Advanced
VIRGO Italie (Pisa) 3 km 2007
2015 Advanced
eLISA obézna draha 5 000 000 km 2032 ?

kolem Slunce




LIGO - Laser Interferometry Gravitational-Wave Observatory

Handford (Washington, CALTECH), Livingston (Lousiana, MIT)

| =4 km
«d=120cm
«dl=1018m
«p=1,3x10"% Pa
«h=10"22

«f=40 Hz — 2000 Hz
* laser: Nd:Yag, 10 W
* uplny provoz: 2002




LIGO - Laser Interferometry Gravitational-Wave Observatory




VIRGO

Cascina,
10 km od méstecka Pisa, Italie,
ramena 3 km




Cascina, 10 km od méstecka Pisa, Italie, ramena 3 km
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LIGO, VIRGO - 2012

1072

| LiGO-Hanford
| — LIGO-Livingston
| —VirgoVSR2

| — VirgoVSR3.

Noise spectral density [1/\Hz]

Frequency [HZ]
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LISA (Laser Interferometer Space Antenna)




LISA




LISA










LISA Pathfinder (2. 12. 2015?)

Cold Gas Micro thrusters (mikrotrysky)
Colloid Thruster System (nabité kapicky v elektrickém poli)




Obecna relativita

GravitaCni viny

Prvni pokusy o detekci
Interferometrické detektory

LISA, NGO, eLISA, LISA Pathfinder

DalSi zpusoby detekce



The Gravitational Wave Spectrum

Quantum fluctuations in early universe

Binary Supermassive Black
Holes in galactic nuclei
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Reliktni gravitacni viny / reliktni zareni




Reliktni gravitacni viny / reliktni zareni

BICEP2



Ato je zatim vse...



