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Expected number of alerts
If we take all possible alerts ie 1 to 4 detectors 
alerts

We could expect more than 1 evt/day even in O4

Possibly one GRB event in common with GW 
emission (using short GRBs in O3)

KN peak magnitude  > 20.5 mag for a BNS merger 
within 200 Mpc
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Expected number of alerts
If we limit to 2 to 4 detectors alerts

● We could expect up to 
1 evt/day

● O5 will be 2 times more 
sensitive -> 10 times more 
sources

4



Where do we stand
● Some difficulties to achieve good sensitivity on (part of) LVK detectors  

delay start of O4 to 24th of May 2023 - Engineering run started one month 
before 

○ KAGRA will spend most of the time in commissioning mode to solve problems observed
○ Virgo has been delayed due to some technical problems, see later

● O4 duration has been extend to 20 months ie end of 2024 (beginning of 
2025)

○ allow to study some possibilities for O5
○ will also increase the possibility to have EM counterpart (from 70 to 90 %, compare to a 12 

months run)
○ will be interleave with 1 to 2 months commissioning phases
○ Goal is to have 18 months of data taking
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Timeline 
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LIGO

● 88.5 % with at least one 
interferometer locked

○ Mainly driven with L1
● Averaged BNS range

○ 135 Mpc for H1
○ 150 Mpc for L1
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Virgo
With the new optical configuration, we only reach half of the averaged horizon we had during O3 
(27 instead of 60 Mpc)

We have several actions possible to try to improve the situation

● A clear peak around 500 Hz due to 
moving magnet on of the mirror

○ Action performed in the mirror, peak 
removed !

● One of the mirror showed a large 
degradation in its contribution between 
tens and hundreds of Hz 

○ Mirror exchanged 
○ Recovery of the interferometer in 

progress since last Monday

● Hope to join O4 by end of August, 
beginning of September - target for O4 
start 60-70 Mpc Frequency (Hz)
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Full network

31st of May 2023 - 5 interferometers locked at the same time for one of the first time ! 9



Low latency network
For each alert we will have a bunch of notices

● early warning - up to 30 secs before
● Preliminary
● Initial/Retraction
● Update

Fully 
automatic

Using 2 types of 
formats/protocols
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https://emfollow.docs.ligo.org/userguide/index.html

Public alerts
2 types of pipelines

● Bursts (excess power) - 2 pipelines
● Compact binaries coalescence signals - 

4 pipelines

Threshold (including trial factors):

● Significant events
○ FAR < 1/month CBC
○ FAR < 1/year for bursts

● Low significance - ie subthreshold
○ FAR > 1/month CBC
○ FAR > 1/year for bursts

11

There will be no 
update/retraction/human checks for 
those events



Alert content

For sub-threshold events we do not expect, in general, to have (strong)
consistency between classification and properties.
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Skymaps and format

All sky localization FITS files for CBC events 
are three dimensional: they include both 
the sky probability map and a directionally 
dependent distance estimate. This can be 
useful for identifying possible host galaxies 
using a galaxy redshift catalog. 
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News on O4
ER 15 :

● 4 significants
● 2 subthresholds

O4 
(06/22/19, 16:15 UTC) :

● 8 significants 
(2 retracted)
Latency < 60s 
for Preliminary

● 82 subthresholds
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News on O4
● Mainly BBH as expected
● 2 potentials NSBH 
● But 2 interferometers skymap will make the search for EM counterpart a 

tricky game !
○ From 1000 deg2 to 24 000 deg2 

NSBH @ 200 Mpc

BBH @ 2Gpc

NSBH @ 200 Mpc 15



● Calibrated strain data will be released in 2 periods:
a. First 10 months released August 2025 
b. Following 11 months,  May 2026

● Gravitational Wave Open Science Center https://www.gw-openscience.org

Data release plan
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https://www.gw-openscience.org


Conclusions
● O4 started the 24th of May will only 2 detectors which will have strong 

impact on EM follow-up - error region is quite large 

● The run will finally last for a total of 20 months and 18 months of data 
taking - already 6 high confidence events (+4 during ER15)

● Virgo is aiming to join by the end of the summer

● New thresholds for automatic notice - 2/day, increase the rate by a factor 
10
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Thanks for your attention
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