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Lasair is currently a broker for the ZTF public alerts stream


We are building the infrastructure to scale up to LSST


• Edinburgh will host LSST UK Data Access Centre
(Lasair means ‘flash’ or ‘flame’ in Irish and Scots gaelic)
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Lasair is being used (and not just in Edinburgh)
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What it does
Fetching public ZTF alerts via Kafka stream


Stores data in relational database(s)


• Candidates table: every alert


• Objects table: candidates grouped into transients  
(i.e. same ZTF name) with metadata


• ‘Rich’ information: e.g. crossmatches, comments 


Provides user access in many forms…
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https://lasair.roe.ac.uk
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By object name

List of names

Coordinates:


Degrees

Sexagesimal

Cone radius


Very forgiving with formatting!
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Links to object pages



Sherlock classifications table

Matches with

star, galaxy, AGN 

and variable catalogs

for contextual 

classification and z

Machine-

readable

output

Comments table by user or code

 (qub-sherlock.readthedocs.io)

Automated 

TNS checks
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Sherlock

crossmatches

table: detailed info

on nearest object(s)

Display field in 

AladinLite

Optional catalog 

overlay

All candidates

associated 

with object Links for more info…

Gaia 

2MASS

SDSS DR12

GSC

Glade galaxies

Downes CV

Million quasars

NED galaxies

NED agn




Contains all info 

from ZTF alerts
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Filters: produce sub-stream satisfying some criteria

=> run automatically on newly ingested data (i.e. real-time)


Queries: search database for events satisfying criteria

=> run at any time by user on all current and historical events

“Every filter is a query, but not every query is a filter” - Roy Williams

Both 

use

SQL}



The lazy option: default filters

Advanced option: build your own
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SQL form builder
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List of attributes that

you can query on



Free text (SQL)

Available tables

Checklist loads tables

in advance for real-time filters

Free text (SQL)

Clicking on a stored

query populates the form
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Only return

events with

candidates

in last X days
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Go!
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Click to edit



Run automatically on

incoming data stream


=> query becomes a filter

Allow other users to see/run as query

Matt Nicholl RAS Fellow University of Edinburgh

Click here to see substream
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URL = lasair.roe.ac.uk/static/ztf/streams/<STREAM_NAME>

Returns substream as JSON

Populated each day

(only been running for one day!)
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Watchlists will be soon be combined with filters: 
e.g. alert when source brightens by >X mag
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‘Active’ and ‘public’

similar to filters

Login to make your own

Input Output
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All new LIGO-Virgo skymaps here


Alert to LSST:UK Slack channel 
when new skymap is available
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Handy summary:

- Marginalised distance

- Alert time

- Source type probabilities

- Position of highest probability density
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- ZTF coverage of field 
(currently nothing public 
following a GW alert)


- ZTF candidates (same)

- GLADE galaxies

Toggle on/off:
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Zoom in to see 
galaxies

Area of square 
proportional to 
probability
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Zoom in to see 
galaxies

Area of square 
proportional to 
probability

200 most probable 
galaxies are listed

Click on name or 
yellow square for 
galaxy info from 
NED
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Pro-level users:  
Login* to our Jupyter service and access the database with Python


Do your analysis within Lasair and output only the results!

Example

notebooks

available

*this is a separate, more restricted account  
(but if you’re a real astronomer, you will be approved)
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Once approved for Jupyter access,

sign up via: aai.egi.eu

http://aai.egi.eu
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Or if you can’t find your institution, 
can use social account
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Specify memory needed

Start session
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Built-in modelling!

Guillochon, Nicholl+ 2018
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A ZTF transient you like

(or the result of some query)

Specify model, and redshift if possible

Fixed params to 

speed up fit

Available models

Simple API to get object page in JSON:

https://lasair.roe.ac.uk/object/ZTF19…/json/
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These cells convert to 

Open Supernova Catalog

format for MOSFiT
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Check in TNS,

get type and

more accurate

redshift
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Save formatted data

Initiate quick run of MOSFiT

using only local data and no

interactive prompts

(Plotting stuff)
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Success!

And only took 5 minutes for OK solution



Matt Nicholl RAS Fellow University of Edinburgh

C-SNAILS: Classification Survey for Nuclear 
trAnsIents with Liverpool and LaSair
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1 superluminous supernova IIn

2 good 

TDE 

candidates

Early results
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Next steps…
Experimenting with new technologies for faster DB access


Scalability for LSST


More cross-matching, e.g. importing PS1 catalog to 
Sherlock


Automated alerts (already exist for GW) based on filters 
and watchlists


Machine learning light curve classification (RAPID - see 
Daniel Muthukrishna’s talk)


Tell me what you want from Lasair and we’ll help you do it!


