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Noise relative to coherent vacuum [dB]

BIREIKFR DA —I D

« BHREREBOS=FHMEZLTEICERI DD
ICIXBEREEUNFER DA —I T DIUNE
e 300MHEIREEEAVNTZEDERKICALL]
100 HZIL R TD RO A — /9& 0)$5 2 ¢ S251E

fHomodyne angle: 22 +02 deg, Cavny detumng 426 +05 Hz{ SYNOPSIS

12] Homodyne angle: 15.5 + 0.1 deg, Cavity detuning: 69.2 + 0.3 Hz
Homodyne angle: 27.7 + 0.1 deg, Cavity detuning: 62.2 &+ 0.4 Hz

Homodyne angle: 39.4 + 0.1 deg, Cavity detuning: 60.4 + 0.5 Hz

Feeling the Squeeze at All Frequencies

April 28,2020 « Physics 13, 555
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|
‘ Homodyne angle: 60.1 + 0.2 deg, Cavity detuning: 67.9 + 0.5 Hz‘
|~ Homodyne angle: 92.8 + 1.4 deg, Cavity detuning: 71.4 + 1.3 Hz
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Two teams demonstrate frequency-dependent quantum squeezing, which could double the sensitivity of
gravitational-wave detectors.
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2018.10-2019.9 2019.10-2020.9 I2020. 10-2021.9 2021.10-2022.9 2022.10-20239 2023.10-2024.3 Milestones
|
T I installation in vacuum obsevation of optical spring (2Y)
TTUT robust control of a rec‘:ing cavity (TO APP1,APP2 APP3) gain enhancement (3Y)
i SR ALRUER L
LKB/LMA thermal noise improvements :& t 7 Ln A
POP Keio study of an alternative method | 1 E
LKB construction of a high-fhesse eav'ty I—l opention of interferometry (3Y)
LAL construction of a vanabﬂ_fmuu — operation of interferometry (3Y)
LKB ] =1 BW enhancement (4Y)
I LMA(L)EEDR VR,
LKB development of phononic crystal | nDn}&o%ﬁﬁo)Fﬁ% phononic crystal (2Y)
LKB operation d - IR ;:F reaching QGS (3Y)
I
et TTUT ] (FROM POP) | P of gain enh
UT/LMA I search of a better matenal for a bar | 4 improved sensitvity (3Y)
ut 1 commissioning reaching nearly QGS (5.5Y)
uT I nt of optical levi ) ; N successful levitation (3Y)
uTt i commissioning reaching nearly QGS (5.5Y)
I \Y 4 IL\"I \\ L) I
I TTUT I control scheme of OPO position -
LKB/LMA study of better SHG/OPO )
APP2 L [ X control expen, E:ﬁ % suceessful control of OPO (4Y)
TIUT 1 sensitivity improvement shot noise limited sensitivity (5.5Y)
LKBAT/UTILMA | (FROM POP) detailed simulations design document (5.5Y)
|
LKB | development of phononic/photonic pattedhs phononic/photonic patterns (3Y)
RCAST/Kyoto fiber cavity EMCENMR comparable SNR w/EMO NMR (3Y)
APP3 | RCAST/Kyoto 1 (FROM POP) gain enhancement i
RCAST/Kyoto P I commisSIoning exceeding SNR wi MR (5.5Y)
RCAST 4 E I fiber cavity EMO MRI feasible EMO MRI
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