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Overview of the O4 alert process
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Two-tier system :
▶ Low-significance events : False Alarm Rate threshold of 2/day, no human vetting
▶ Significant events : FAR threshold of 1/5 months for CBC (1/4 years for Burst),

systematic human vetting
So far*, 1000+ low-significance alerts, and 62 significant (including 9 retracted)
* Oct 15, 18h



Special case : Early-Warning alerts
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▶ Goal : generate alerts before the merger for astronomers to follow
▶ Only BNS (= longer templates) are targeted
▶ All pipelines produce EW alerts
▶ An additional Early-Warning notice is sent → retraction if there is no

full-bandwith event



Rapid-Response Team (RRT)
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▶ In charge of vetting the significant events
▶ Three timezones : America, Europe, Asia
▶ For the Europe timezone:

▶ Half-a-week shifts with two shifters at any time
▶ 168 shift days so far, with 70 individual shifters

Three levels of shifters :
▶ Level-0 : Non-specialist, 24/7 shifters ; in charge of vetting new events
▶ Level-1 : Specialist, on-call shifters ; can be called by level-0 shifters for an expert opinion
▶ Level-2 : Level-0 + Level-1 + RRT coordinators ; participate in semi-regular calls and

called for vetting events with potential multimessenger counterpart



Notices and circulars
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Content of a public alert
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Informations taken from the event with the highest
SNR (priority to CBC pipelines)
▶ False Alarm Rate
▶ GPS time
▶ Sky localization
▶ Source classification
▶ EM-bright properties (conditioned on the

event being astrophysical)
More details in the EM-follow guide

https://emfollow.docs.ligo.org/userguide/content.html


Significant events from the beginning of O4
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Events with FAR < 2/day:
▶ SPIIR: 604
▶ PyCBC: 389
▶ MBTA: 423
▶ GstLAL: 792

Retracted events were only seen by one pipeline : pay attention to multi-pipeline info



Comparison with O3 online localization
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Virgo is not yet part of the run
▶ Larger skymaps
▶ More single detector events



Comparison with O3 online range
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▶ The increased range of the detectors allows to probe further
▶ Distribution of distances is quite different : improved pipeline efficiency at

large distance?



Source classification
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▶ Current prediction from the
EM-followup guide :
▶ BNS : 36+49

−22 /year
▶ NSBH : 6+11

−5 /year
▶ This assumed a full HLVK network,

with design sensitivity !
▶ 190 Mpc for LIGO → ∼ 160 Mpc
▶ 100 Mpc for Virgo → aim to join

with at least 40 Mpc
▶ 10 Mpc for KAGRA → 1-3 Mpc

during the first month



Conclusion
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O4 is going well
▶ O3 event count (56 non-retracted) almost

reached in ∼ 5 months
▶ Looking forward to the rest of the run with

an increased sensitivity and Virgo

Personnal feedback on the RRT : very positive experience
▶ Good opportunity to interact with the various groups
▶ A broader view on the O4 run
▶ Feeling the excitment from online alerts



O4 alert latency

▶ Yellow circles :
Preliminary notices

▶ Blue squares :
Initial notice

▶ Red squares :
Retraction notice

▶ Purple diamonds :
Update circular
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