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[ paBUTALUMOHHbIE BOJIHbI

R
* [IpeackasbiBatotca OTO  Bw — 59w + Agw = — T

* MMoporKaatoTca ABUMKEHUEM MACCUBHbIX TEN C
nepeMeHHbIM YCKopeHunem

e AMnautyga 10718 — 10723




RocBeHHOe noAaTBepKaeHune [B

* [lepBoe KOCBEHHOE NoATBEPKAEHUNE
CYLLEeCTBOBAHUA rPaBUTaLMOHHbIX BOJIH HBbiN0
nonydyeHo B 1974 roay.

* Paccen Xanc n [1)xxko3ed Tennop

* HabntogeHne 3a TECHOM CUCTEMOMN ABYX
HEUTPOHHbIX 3Be34, PSR B1913+16

* Hobenesckaa npemusa, 1993 rop,




[lepBaa NoONbITKa perncTpaumnm

* JKCNepMmMeHTbl B KoHUe 1960-x
ronos

* 3aABsieHne 06 oTKpbITUKM 1969 rop,

* B1972 roay onpoBeprHyTo
Hay4YHbIM COOOLWECTBOM
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NHTepPepomeTp ManKkenbCoHa




BaKyyMHaa CUCTEMA

* 06bem - 10000 m°
* YpoBeHb Bakyyma - 10”7 Topp

* lcnonb3ytoTcsa GOpBaKYYMHbIN,
TypbomonekynapHbIv, MOHHbIKU HAacOChl
N KPUOJIOBYLLIKU

* Pabounin Bakyym pocturaetca 3a 40
CYTOK




J1azep

* OcHoBHOM nasep — 1064 Hm
* MowHocTtb — 200 BaTtT
* BcnomoratesibHbI — 532 Hm




[loaABeCKa TeCTOBbIX MACC

rico Suspensions and Seismic Isolation —
From Initial to Advanced LIGO

LIGO Advanced LIGO
hodisilicat | active isolation
4 layer passive coarse & fine . ylrfu lT.ﬁ;Xp?ma R platform (2 stages
isolation stack actuators - or(_ ) (one of isolation)
= s stage of isolation)

F3
A quadruple pendulum (four
single pendulum on stages of isolation) with

steelwire o monolithic silica final stage g
Ref: LIGO-G1000469-v1; Kissel PhD thesis 211UUGBG-ve 4/33




MaaTHMKOBbBIV MoABeEC

Modeled Vibration Isolation Performance
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MNCTOYHUKN LLYMOB

P S S S U W L 4

—— Quantum nouo

w— Seismic noise

w— Gravity Gradients

—— Suspension thermal noise

- Coating Brownian noise
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- Substrate Brownian noise
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Figure 3: Fundamental noise sources for broadband, high power operation-Nominal mode

of Fig. 2, with 125 W of input power.
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Ilenntens nyya
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«HBHOTOHOBCKUIN LLYM

* JIyHHbIe U CONHEYHble NPUAUBDI
* NNepemelwieHne MaHTUNHbIX MacC
* ATMOCEpPHbIE YY4aCTKU C Pa3HbIM AaBlEeHUEM

* [paBumeTpbl

* [1aTYNKMN naBneHunA

e J1aTYNKM TemnepaTypbl
* MUKpPOJOHbI
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HyBCTBUTEIbHOCTL LIGO

Noise spectral density [1/\Hz]
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HobeneBcKas npe/v\vm

“For the greatest benefit to mankind”

" Rainer Weiss |
Barry C. Barish
Kip S. Thorne

“for decisive contributions to the LIGO detector and the observation of gravitational waves™

® Nobelprize.org
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[lepcneKTmBb

* [paBUTaLMOHHO-BOJIHOBAA aCTPOHOMMA
* [paBUTaLMOHHbIN Nasep

* CBA3b Ha rPaBnUTalUNOHHbBIX BOJIHAX



Cnacunbo 3a BHMMaHue!l



Test Masses:

fused silica,
34 cm diam x 20 cm thick,
40 kg

&
3
B e

I™ ETM
| B15 kW I
T=1.4%
PD
———D @-—» GW readout
Output
Mode
Cleaner
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