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Catalina Sky Survey
•1.5 m CSS telescope on Mt Lemmon
•FoV of 5.0 deg^2
•Maps 1000 square degrees every night
•Limiting mag of V ~ 21.5 mag in 30s
•Main aim is moving objects
•4 visits per field
•Advantage: deep references of all fields
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Figure 5: Diagram of the data flow and technical features of SAGUARO. Left: Overview of the data flow,
from the GW alert to the identification of the optical counterpart. Nodes denote action, while lines denote
communication. The shape of the nodes correspond to the status: working (rectangular), actively testing
(circular), and the objectives of this proposal (elliptical). Testing the communication between each node
will begin during the upcoming Advanced LIGO/Virgo run. Right: The detailed steps within our pipeline
(Paterson et. al 2018, in prep).3.1.3 A Pipeline for Automated Detection of Transients

In order to make the most of our rapid-response observations and discover candidate kilonovae
within the large GW localization regions, we will make use of the automatic pipeline developed by
co-I Paterson (Paterson et al. 2018, in prep). This pipeline was originally written for MeerLICHT
and BlackGEM (Bloemen et al. 2016), but is fully adaptable to any wide-field facility such as CSS.
In particular, the pipeline can be generalized for the rapid reduction of time series data and the
detection of transients in real time. Here we describe the main advantages of the pipeline and the
progress we have made thus far.

Initial Processing: The pipeline is written in Python and will automatically reduce any new data to
a specified directory. The overall structure of the pipeline controls the data flow (Fig. 5), creating
a log and uploading the status of the pipeline, along with any errors for immediate attention, to
Slack, a cloud-based messaging tools that allows users to subscribe to di↵erent channels within
the workspace. If needed, the pipeline will perform basic reduction steps, such as de-biasing, flat
fielding, gain correction, cosmic ray cleaning, and creating a bad mask pixel for each image. This
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Case study: GRB181123B
•Paterson, Fong, Nugent (in prep.)
•Short GRB on 23 Nov 2018
•Rapid follow up on Keck and Gemini
•No afterglow to deep limits
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Case study: GRB181123B
•Paterson, Fong, Nugent (in prep.)
•Short GRB on 23 Nov 2018
•Rapid follow up on Keck and Gemini
•No afterglow to deep limits
•Preliminary models with Prospector give 
redshift of 2.3
•Obtaining a spectrum to determine redshift
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Conclusions
•SAGUARO aims to identify GW 
candidates within 1 hour of 
detection
•Classification of candidates
•Public
•Access to large facilities allow 
follow up of faint transients
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