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An array of detectors is needed in order to :
localize the GW source (triangulation)

rule out noise
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PUBLIC ALERT

TITLE: GCN CIRCULAR

+ %) l + y #l ' ($ - l S e n d th e fl rSt al e rt n Oti Ce Wlth I n 1 O m I n utes glLJJgAJBEECi ff;rsx:iSGBM trigger 524666471/170817529: LIGO/Virgo Identification of a possible

gravitational-wave counterpart

&3/ for EM follow -up (telescopes):

FROM: Reed Clasey Essick at MIT <ressick@mit.edu>

The LIGO Scientific Collaboration and the Virgo Collaboration report:

! I m p rove d SO u rce I Ocal i Z ati O n The online CBC pipeline (gstlal) has made a preliminary

identification of a GW candidate associated with the time of Fermi GBM trigger
524666471/170817529 at gps time 1187008884.47 (Thu Aug 17 12:41:06 GMT 2017) with
RA=186.62deg Dec=-48.84deg and an error radius of 17.45deg.

1 m u Itl - m eSS e n g e r aStrO n O my The candidate is consistent with a neutron star binary coalescence with

False Alarm Rate of ~1/10,000 years.

An offline analysis is ongoing. Any significant updates will be provided
by a new Circular.
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Low-Latency Alert System
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e All-sky searches: e Superevent enr.lc.hm.ent:
* no assumption on sky location or time of a transient - . ® source cI.ass!f|cat|on
. . . o .
e Compact Binary Coalescence: modelled, matched-filtering vent aggregation: * sky Iocalls..at|on
* Bursts: no assumption on signal morphology, time-frequency analysis e grouping of events related to the * data quality
e no information from non GW sources same astrophysical (or not) cause ® -
e also low significance alerts for early warning alerts (pre-merger) into a I"#$%3$&$'(

e combining triggers across multiple
pipelines but also from a given
pipeline

e Multi-messenger searches:
e integrate information from EM or neutrino external triggers
e can be targeted to a region of the sky or a time identified by the
external trigger (medium-latency)
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e \Vetting:

e human or automatic decision concerning
the publication or retraction of the GW
detection

e based on the enriched information
available for the "#$%%$&%$'(
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@ _ . Scimma Hopskotch
0 https://scimma.org/hopskotch.html

Gamma-ray Coordinates Network (GCN)
https://gcn.gsfc.nasa.gov/

"alert_type": "PRELIMINARY",
"time_created": "2018-11-01T22:34:497",
"superevent_id": "MS181101ab",
"urls": { "gracedb": "https://example.org/superevents/MS181101ab/view/" },
"event": {
"time": "2018-11-01T722:22:46.654Z",
"far": 9.11069936486e-14,
"significance": “low significance” # 2/day > FAR > (1/month CBC and 1/year BURST)
“significant” # (1/month CBC and 1/year BURST) > FAR
"instruments": [ "H1", "L1", "V1"],
"group”: "CBC",
"pipeline”: "gstlal",
"search”: "MDC",
"classification": { "BNS": 0.95, "NSBH": ©6.01, "BBH": 06.03, "Terrestrial”: 0.01},
"properties”: { "HasNS": 6.95, "HasRemnant": 0.91, "HasMassGap": 6.01},
"skymap": "UOINUEXFICA9ICAgQICAgICAgICAQICAgICAgICBUIC8gY29uZm..."
}

"external_coinc": null }
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https://scimma.org/hopskotch.html

High-level architecture
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GraceDB: the datf
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N\/WGI'(:ICEDB (TEST) Public Alerts Latest Search Alerts Pipelines Documentation Admin Docs Logout

Authenticated as: Sara Vallero
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— Submitted by LIGO/Virgo EM Follow-Up on March 8, 2022 19:09:01 UTC
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GraceDB: the d

+:50.-Q'5==6205/294

4 )
Primary Authentication (Shibboleth): |I=:2H5/.
e managing federated identities and 33< 33< 33< -—
providing a single sign-on (SSO) portal

e uses a metadata provider to collect user

: : : =G 7620
attributes from an attribute authority and —————
put them into the user’s session 1A%
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Web application:

e Django application: GraceDB is written in Python and is constructed around the Shared storage:

Django web framework. e save event enrichment files (i.e.
e Backend Webserver (Gunicorn): Gunicorn is a lightweight Python webserver skymaps) '&4,3-&C1P/781
which interfaces directly with the Django service via the WSGI protocol. e relies on Amazon Elastic Block Store '3%6&#1.P$#01371
e Frontend Webserver (Apache): used in concert with Gunicorn as an interface 9*.Q

with Shibboleth. It is configured as a reverse proxy which gets authentication
information from Shibboleth, sets that information in the headers, and then
passes it on to Gunicorn. * Traefik

e Igwn-alert Overseer: registers new events in Scimma * Redirects to different application components (Linux
containers) according to url path
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GWZCelery: tl

https://rtd.iewn.org/projects/gwcelery/en/latest/index.html
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