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A future LSST Community Broker
(but now a prototype with ZTF)



Summary
• Object page with Sherlock and TNS

• SQL-based alert filters

• Filter can be static or streaming

• Watchlists and watchmaps

• Lightcurve Features to build filters

• Lasair API with throttling

• Annotations

• Mining Lasair

• Rich documentation and video tutorials

https://lasair.lsst.ac.uk
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Log in

Documentation
and questions

Table Export 
as JSON or 

CSV

News

Some new 
transients
Display or

Table

Contextual 
documentation

Search by ZTF or 
TNS name
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basic info

Object page
TNS

Sherlock (sky 
context)

Light curve, 
flux and mag

Aladinlite
alert is red square

more layers

Cutout images

All the detections 
and cutouts

External resources

go deeper go deeper



SQL-based Filters

https://lasair.lsst.ac.uk

what are you selecting? 
(autocomplete)

tables filled in by Lasair

filter clauses
(autocomplete)

tables: objects, sherlock, 
watchlists, watchmaps, 

annotators

schema with 
documentation

run immediate 
or save
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Save Filter: Muted or Active?
Active means it runs in real time as alerts come in!
Muted just means its stored in your account

Can share filters, 
watchlists, watchmaps, 

if you like
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Watchlist
A personal list of interesting sources
Active watchlist means catch associated alerts

See dox for 
how to build 
from Vizier

File format
RA, Dec, Name <radius>
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Watchmap
A subset of the sky
Active watchmap means catch associated alerts • Software is at MOCpy

• Code to create a MOC from a polygon

• Easy to make MOC from LIGO skymap

Watchmaps are based on MOC

https://cds-astro.github.io/mocpy/
https://cds-astro.github.io/mocpy/examples/user_documentation.html
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• Variable Star (VS) 
• Cataclysmic Variable (CV) 
• Bright Star (BS) 
• Active Galactic Nucleus (AGN) 
• Nuclear Transient (NT) core of a galaxy
• Supernova (SN) near galaxy but not NT
• Orphan not matched

• Gaia catalogues
• Pan-STARRS catalogues
• SDSS DR12 
• GSC
• 2MASS
• Million Quasars Catalog
• Veron-Cett AGN Catalogue
• Downes Catalog of CVs
• Ritter Cataclysmic Binaries Catalog
• GLADE Galaxy Catalogue v2.3
• NED-D Galaxy Catalogue v13.1
• etc etc

Sherlock
Classifies by sky position

Catalogues searched by Sherlock

Classifications

Talk by Dave Young
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Rich Filter
Join with sherlock, TNS, watchlist, watchmap, annotations
Example: TDE galaxies in SDSS active in last month

User Input

User Input

Generated automatically
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Lightcurve Features
Proposed for LSST
NOT on ZTF system

Lasair added value for explosive transients
• Simple statistics min/mean/max/ndata 6 bands

• Times of first and last diaSource
• Latest flux in 6 bands

• Sherlock: distance in Mpc if available
• fluxJump

• How many sigma above previous level
• Linear magnitude fit 6 bands
• BazinExpBlackBody

• 2D time-wavelength surface
• Bazin or Exp least residual

• Fastfinder
• Incline/decline in 6 bands

From Rubin

• Big set of features for periodic sources
• Set of features for stochastic sources
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Lasair API
Enabling mining and annotation
pip install lasair

Talk by Ken Smith

cone
cone search on all the objects in the Lasair database

query
SQL SELECT query on the Lasair database

objects
machine-readable version of the object web page

lightcurves
simple lightcurves for a number of objects

annotate
add annotation to Lasair object

sherlock/objects
returns Sherlock information about a list of named objects

sherlock/position
returns Sherlock information about a sky position
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Annotations
Add your classification to Lasair objects
Ask a Lasair team member to build your space
You need your API token

objectId: the Lasair object being annotated

classification: a short string drawn from a fixed 
vocabulary, eg “kilonova”.

explanation: a natural language explanation of 
the classification, eg “probable kilonova but could 
also be supernova”

classjson: the annotation information 
expressed as a JSON dictionary

No schema but can be queried!
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consume 
kafka, 
fetch 

lightcurve

decide

annotate

yes

no

Real-time Annotation

kafka

API

active 
filter
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prequery

fetch lightcurve

decide

cache

annotate

yes

no

Mining Lasair

API
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SlowFinder
Mining Lasair to find 
more slow faders
with Wiseman et. al.

post peak linear fit

Talk by Phil W
iseman
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Annotations from other brokers
with permission

kafka

kafka
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Selecting on annotation detail
Alerce lightcurve classifier finds SLSN

From Gaia transients 27/1/2023
Alerce SLSN = 0.349

Sherlock says AGN from WISEA ugh

ZTF22abfnjrg

https://lasair-ztf.lsst.ac.uk/objects/ZTF22abfnjrg/
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FastFinder
A Lasair annotator from M. Fulton
Now with a slackbot and discussion channel

Talk by Michael Fulton
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Rich Documentation
Deep-linked from Lasair web
How-to Video

https://lasair.readthedocs.io

https://lasair.readthedocs.io/

