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Survey Background

First light in 2011

- Discovers NGC 2617 (2013)

Current Discoveries
- Thousands of:

- Supernovae
- Cataclysmic Variables
- M-dwarf flares
- AGN, blazars
- Microlensing events

Follow-ups
- Icecube
- LIGO/VIRGO

Tian Shan Astronomical 
Observatory (TBD)



Telescope Network

Cerro Tololo International Observatory (2014, 2017)

Haleakala Observatory (2011)

McDonald Observatory (2017)

South African Astronomical Observatory (2017)

Tian Shan Mountains (TBD)



Imaging

Aperture: 14-cm

Sensor: FLI Pro-Line 2K × 2K CCD

Cadence:  nightly

Field Size: 4.5 x 4.5 degrees

Pixel Scale: 7.5 arcsec

Epoch: 3 dithered 90 second exposures*

Filter: g (current) V (legacy)

Limit: g - 18.5 V - 17.5 

* Sometimes limited by weather and scheduling, average 2.7 images/epoch
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Sky Patrol V1.0

- Forced photometry on data set.

- Optional reference flux subtraction.

- Automated checks for bad columns.

- Manual checks and flags for bad images.

- Aperture photometry runs on IRAF

- Delivered through web interface.

- Single light curves.

Field: F0017+18_0365 Sources 22,779



Sky Patrol V2.0 Objectives

- Serve pre-computed light curves with 
real-time updates from our dataset.

- Include all sources within our limiting 
magnitudes as crowding allows.

- Provide website interface as well as 
interactive Python client.

- Allow for bulk queries ( ~ 100,000) of light 
curves on the order of minutes.

- Cross-match with existing catalog identifiers.



Input Catalogs

Base Stellar Source Table
- Built from ATLAS Reference Catalog 2

Magnitude:   g < 18.5 
Crowding: r* > 20 arcsec

- Cross referenced to:
Gaia DR2
TESS Input Catalog V8.0

*Radius where cumulative G flux exceeds 1.0 x this star

External Catalogs
- Cross matched on pixel scale, includes:
- NASA HEASARC Source Catalogs
- GLADE Galaxy Catalog
- Solar System Sources
- … and more?



Lookup Tools

Cone Search
- Fast cone searches of arbitrary size.

Random Selection
- Useful for testing and data science.

Astronomical Data Query Language (ADQL)
- Similar to Gaia Archive or VizieR interface.
- Allows for cross-catalog matching.
- Complex parameter searches.

Direct Catalog Lookup
- Batch query targets based on external 

catalog IDs (Gaia, SDSS, AllWISE, etc.)



Search Examples



Light Curve Tools

Processing and Analysis for Light Curves

- Lomb-scargle periodogram
- Phase folding
- Normalization
- Wavelet transforms
- Anomaly Removal

Moving Forward…
- Github collaboration
- Citation generation
- Plug into User Patrols…



Individual Patrols

Object Patrols

- Specialized target sets (AGN, YSO, etc.)
- Multi-channel alert distribution.
- Correlate with other available datasets

(TESS, ATLAS, more…)
- Advanced triggers.

User Patrols
- Sky Patrol API Integration.
- Arbitrary target sets.
- Arbitrary triggering functions.
- User input?

Users

- API Token

- Email

- Auth0

Alerts

- Trigger Function

- Delivery Channel

Target Sets

- ASAS-SN ID’s

- Input Catalog

- Custom 


