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ALIGO detectors: dual-recycled Michelson
interferometers, 4km arms, 40kg test
masses, with frequency-dependent
squeezing

AdVirgo: 2km arms

Most downtime aligned to maximise 3-
detector uptime

KAGRA: underground for lower seismic
noise, cryogenic

GEO600: used for developing and testing,

and Astrowatch
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https://online.igwn.org/grafana/public-dashboards/1a0efabe65384a7287abfcc1996e4c4d?orgId=1&from=now-30d&to=now
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https://www.ligo.caltech.edu/page/observing-plans
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GraceDB Public Alerts ~ Latest Search Documentation Login

ntents.

LIGO/Virgo/KAGRA Public Alerts
= More details about public alerts are provided in the LIGO/Virgo/KAGRA Alerts User Guide.
= Retractions are marked in red. Retraction means that the candidate was manually vetted and is no longer considered a candidate of interest.
= Less-significant events are marked in grey, and are not manually vetted. Consult the LVK Alerts User Guide for more information on significance in O4.
= Less-significant events are not shown by default. Press "Show All Public Events'" to show significant and less-significant events.

04 Significant Detection Candida#g: 203 ()8 Total - 25 Retracted)
04 Low Significance Detection Candidates: 3774 (Total)

Show All Public Events

Page 1 of 16. next last »

SORT: EVENT D (A-2)
EventID Possible Source (Probabilty)  Significant  UTC GCN Location FAR Comments
March 31,2025 GCN Circular Query
$2503310  BBH (>99%) Yes 1 per 100.04 years
01:34:48 UTC Notices | VOE

GWTC-3: 90 confident detections
Majority BBH mergers

~ a few BNS mergers, notably GW170817
~ five NSBH mergers, notably GW200105
and GW200T115

Some systems with masses between 3

and 5 M ., GW190814 and GW230529

Get to know

GW230529 &2

Full name GW230529_181500

~ 650 million light years away Y
&'

Offline OR not operational
® Online BUT not used for analysis*
& @ Online AND used for analysis

Detectors

OEONred 0N 29 May 2075 1t 1815 U

Primary object in lower mass gap

further supports that this region is not empty

most likely a merger between a
Neutron Star & Black Hole (NSBH)

~1.4M, ~3.6M, Mass (M)

Most symmetric NSBH event so far
more likely than prior GW NSBHs to have the neutron star . the
ripped apart by the black hole
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Observing plans
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https://www.ligo.caltech.edu/page/observing-plans
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Strain noise [1/Hz!/?]
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B

LOW FREQUENCIES

+ 100kg optics on upgraded

suspensions

- Use suspension fibres at

higher stress

MID FREQUENCIES

+ Improve coatings for lower

thermal noise

HIGH FREQUENCIES

+ Increase circulating power to

1.5MW
- Increase squeezing up to
10dB

10 Years to LISA, JPL, 1st April 2025




DCC: T2200287

- BNS and NSBH rate in A# more than 4 times
that of A+

- Even with A+ coatings, A# still doubles BNS
and NSBH rates

- BBH rate is almost 3 times with A#

compared to A+

Annual Detections

Configuration BNS NSBH BBH

A+ 13571727 2475 740750

A¥ 6301720 100112 210012600

¢ : 1330 e 11450

AP (A+ coatings) 260775, 45757 1150744

A" Wideband (A+ coatings) 2001350  4075: 97071320

S31VINILST NOILO313A #V



- A+ will be able to see

GW190521-like binaries
out to z=3, and A# out to

z=5

- Could see ten times

heavier GW190521 at the

same redshift

Redshift

10" -

10° 4

107!

DCC: T2200287

O3LLO
— A-i— design
— AR

Ak
" (A% coatings)

Al wideband
= Voyager deep
— Voiyager wideband

10!

10? 103
Total source-frame mass [M]



100
DCC: 72200287
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Range [Mpc]| Post-Merger
Configuration BNS BBH teuiy[min]  Zmax p,(,l,,?-’ p§,’,“n“)
O3 LLO 130 1200 0.3 1.3 04 0.6
July 2022 LLO 120 1200 0.5 1.5 03 0.5
A+ 350 2600 2.7 3.2 14 2.0
A+ Wideband 290 2300 3.7 3.5 22 2.6
Af 600 3700 6.2 54 2.7 3.7
A! (A+ coatings) 440 3000 6.1 46 27 34
L A* Wideband 490 3300 68 55 48 56
Z —— A+ design é
At e
E 0.020] __ e - BNS range around 4 times further than current
A? wideband
o Voyager deep - Low frequency sensitivity improvements lead to BNS
m 0.015 Voyager wideband
%) = early warning of six minutes
=z éo_m - High frequency improvements make BNS post-
merger detections a tantalising possibility
0.005 - Can infer tidal parameter significantly better
0.000

N



DCC: T2200287
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1()—11-E - Total Background —— Voyager wideband

10! e
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10°

- If not already detected by O,

any post-O5 upgrade will allow
for the detection of an
unresolved background of

binary mergers
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