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What is SAGUARO?
Searches After Gravitational waves Using ARizona 

Observatories

2.3 m Bok 
Telescope 
(Kitt Peak)

1.5m CSS 
(Mt. Lemmon)

1.5m Kuiper
(Mt. Bigelow)

2×8.4m LBT & 
1.8m VATT (Mt. 

Graham)

6.5 m MMT 
(Mt. Hopkins)



The Catalina Sky Survey (CSS) 
Leveraging Wide Field Area Surveys for 

GW Follow-up

• 5 deg2 field of view, 21.5 mag 
depth

• Designed to discover and track 
Near- Earth Objects (NEO)

• They provide calibrated 
images

• We perform image subtraction 
and search for transients

• For promising BNS/NSBH 
events, we can override their 
survey with a ranked list of 
fields



What is SAGUARO (from a hot-wiring point of view)?
A Target and Observation Manager (TOM)

• A Django Web Application 
(recall GOATS, Dan Avner’s talk, BHTOM/infrastructure talks in next session)
• Integrates all of our tools for

• receiving GW alerts
• planning surveys
• scanning survey candidates
• vetting KNe candidates
• scheduling follow up
• visualizing data
• reporting results

Lundquist+2019
Paterson+2021
Hosseinzadeh+2024



From GW alerts to triggering follow-up
An end-to-end workflow and case studies

1. GW Slack Alerts (ingest Kafka with SCIMMA Hopskotch)



From GW alerts to triggering follow-up
An end-to-end workflow and case study

2. Survey Plans in GW localization

Just a click and it submits the plans to CSS scheduler!



From GW alerts to triggering follow-up
An end-to-end workflow and case study

3. Transient Candidates and Vetting



From GW alerts to triggering follow-up: An end-to-end workflow and case study
3. Transient Candidates and Vetting + Reporting

Predetections for BNS/NSBH?
Very easy to rule out 



From GW alerts to triggering 
follow-up: An end-to-end 
workflow and case study

4. Community Follow-up and 
Awareness

Treasure TROVE 
(Griffin’s talk)

Rastinejad+2022,
Franz+2025, Vieira+2026

Check out pyMMT for ToO 
observations with MMT 
(Shrestha+2024)



SAGUARO in the Rubin Era as an Extensible TOM
   We are actively ingesting early LSST alerts!

10 Discovery TNS reports on day 1! 



SAGUARO in the Rubin Era as an Extensible TOM
We are actively ingesting early LSST alerts!

Spectroscopically classified as 
SLSN-I at 0.96



SAGUARO in the Rubin Era as an 
Extensible TOM

Catching infant supernovae (SNe)
Shadowing LSST with DECam 

on nearby galaxy clusters (Dave’s talk)
Follow-up using AZ Observatories + PASSTA





Key Takeaways:

• SAGUARO is a mature, end-to-end framework for rapid transient discovery, 
vetting, and coordinated follow-up.

• Built for GW counterpart searches, but broadly adaptable to time-domain 
science.

• The TOM infrastructure is modular and scalable, enabling new science 
programs with minimal re-engineering.

Open Questions:

• What have we learned from existing alert streams and Rubin alerts?
• Are we ready for alerts from Roman and beyond?

•   How do we optimize transient discovery with multi-wavelength and multi-
messenger alert streams?


