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DETECTOR OVERVIEW
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SENSITIVITY

How much are the mirrors moving?
aLIGO DARM
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SENSITIVITY

How much are the mirrors moving?
aLIGO DARM ) —— Hiive

— H1: 35W, 114Mpc (May 10 2019)
L1: Mar 2019 140 Mpc

GWINC: 50 W, 178 Mpc
a proton o PealX

Diameter o

107'®

[ TTTTII
e

ASD of displacement (m/Hz"?) 4
3
T

10—17 — —]
= Vi =
— [ —
108 ;br \'L‘ I =
1019 : ..... LT | | I‘ mu b ;

1020 2 - @ 1 I | | w . ! I

10 102 10°

*T0=14/05/2019 03:54:00 Frequency (Hz) *BW=0.187493

Slide credit: J.Driggers
Xu, LIGO-G2300997 Open Data Workshop, 15 May 2023 9



Pre- Input Pow
stabilized mode recycling Beam-splitter
laser cleaner mirr I/ K
I F/
Signal-
recycling
mirror
Squeezer
Output Faraday
Faraday isolator Fil
tor B8N . -I ................. l
A
Detection OE - it GW
port f utpu
mode H
l cleaner Sq Slgnal
Detector
noise

Xu, LIGO-G2300997

Advanced LIGO signal-to-noise

How do we reach such sensitive detectors?

- Understand the signal & the noise

Open Data Workshop, 15 May 2023
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Advanced LIGO signal-to-noise

Cumulative Count of Events and (non-retracted) Alerts
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Gravitational-Wave Transient Catalog

Detections from 2015-2020 of compact binaries with black holes & neutron stars
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SQUEEZING QUANTUM NOISE

Squeeze quantum noise at the interferometer’s output port.

. . . . h
Heisenberg uncertainty — quantum noise comes in two forms: Ax Ap = 5
1) Ax, Photon shot noise (high frequency, vacuum phase noise) 03 \/
2) Ap, Quantum radiation pressure noise (low frequency, vacuum amplitude noise) 04 v
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ON-SITE SQZ INSTALLS
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https://alog.ligo-la.caltech.edu/aLOG/index.php?callRep=57774
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https://alog.ligo-la.caltech.edu/aLOG/index.php?callRep=61193

First lights + locks

— Reflect SQZ off a detuned filter cavity
for frequency-dependent squeezing

Nov. 18, 2022:

first light + locks at
BOTH observatories!!!

Xu, LIGO-G2300997



SPRING 2023, both sites have seen 4.5 dB FDS
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