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Ripples in spacetime: how we detect them and 
why !
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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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Ripples in spacetime: how we detect them and 
why "
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GW CANDIDATE SKY 
LOCALIZATION

LOW LATENCY 
SEARCH PIPELINES

! Detector sanity
! Data quality
! Localization
! É

! Validation

PUBLIC ALERT

Send the first alert notice within 10 minutes 
for EM follow -up (telescopes):

! improved source localization

! multi -messenger astronomy

~ 1 minute

DIGITAL 
TWIN
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• GW data
• EM data
• Neutrino data

• Superevent enrichment:
• source classification
• sky localisation 
• data quality
• …

• All-sky searches:
• no assumption on sky location or time of a transient
• Compact Binary Coalescence: modelled, matched-filtering
• Bursts: no assumption on signal morphology, time-frequency analysis
• no information from non GW sources
• also low significance alerts for early warning alerts (pre-merger)

• Multi-messenger searches:
• integrate information from EM or neutrino external triggers
• can be targeted to a region of the sky or a time identified by the 

external trigger (medium-latency)

• Event aggregation:

• grouping of events related to the 
same astrophysical (or not) cause 
into a !"#$%$&$'(

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

• Vetting:

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

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

Gamma-ray Coordinates Network (GCN)
https://gcn.gsfc.nasa.gov/
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Primary Authentication (Shibboleth): 
• managing federated identities and 

providing a single sign-on (SSO) portal
• uses a metadata provider to collect user 

attributes from an attribute authority and 
put them into the user’s session

Web application:

• Django application: GraceDB is written in Python and is constructed around the 
Django web framework.

• Backend Webserver (Gunicorn): Gunicorn is a lightweight Python webserver 
which interfaces directly with the Django service via the WSGI protocol. 

• Frontend Webserver (Apache): used in concert with Gunicorn as an interface 
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. 

• Igwn-alert Overseer: registers new events in Scimma
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Shared storage:

• save event enrichment files (i.e. 
skymaps)

• relies on Amazon Elastic Block Store

Ingress:

• Traefik

• Redirects to different application components (Linux 
containers) according to url path
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https://rtd.igwn.org/projects/gwcelery/en/latest/index.html
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