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The Idea

Point of Interest: An alert broker to enable users

to get updates on variable star observations

within interesting regions.

predefined

known stellar streams, dwarf
galaxies and globular clusters

user-created
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(frequently updated)



The Idea

adding value to two of the four science pillars as specified for LSST:

Exploring the Transient Optical Sky and Mapping the Milky Way

goal: large and deep sets of precisely known variable stars
→ understanding the nature of the stellar halo of our Milky Way
→ constraining its history
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The Implementation

Point of Interest is a downstream broker of ANTARES
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alerts

light-curves

annotated: cross-match, features

classification

store feature history

more specific classification:
amplitude-period-phase modulation
(Blazhko e!ect)

watch for modulation

specific “Points of Interest”: from
publications, user-created

specific calculations for follow-up:
visibility/finder charts, phase/time from
model



Specifics

Point of Interest watches the feature history
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...
just some of the features from ANTARES and calculated on
our own - to be processed with a neural network



Data

Consuming high amplitude variable star candidate staging from
ANTARES, which objects do we get?
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Data

Consuming high amplitude variable star candidate staging from
ANTARES, which objects do we get?
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M: Mira variables 39%

RRAB: RR Lyrae type ab 13%

SR: Semi-regular variables 8%

EW: W Ursae Majoris-type eclipsing variables 8%

UG: dW Ursae Majoris-type eclipsing variables 4%

EA: Algol eclipsing systems 2%

BY: BY Draconis-type variables (emission-line dwarfs) 2%

ROT: rotational variable stars 2%



Classifier

Classifier strategy is influenced by the pre-filtering due to the
choice of stream topic

Classification Pipeline:

1st level: CV/Nova, E, LPV, Pulsating, Periodic (other), Quasar,
SN, YSO

interesting but optional so far:

2th and 3rd level: subtypes (RRab, RRc, Blazhko etc.)
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Technical Details

Data:

downstream broker from ANTARES

currently: only ZTF (except for a few alerts)

with LSST in ↑ 1 months (working with ANTARES)

Backend:

ingests stream

annotates with additional features

saves feature history

classifier: xgboost

SQLite database
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Technical Details

Frontend:

Flask website
nginx web server
plots with bokeh

Aladin lite finder chart
visual query builder with jQuery

other tools:

Watchlist digest
user administration
general test and admin tools

On github:

https://github.com/ninahernitschek/poi_broker_backend
https://github.com/ninahernitschek/poi_broker_frontend
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Walkthrough

... of the broker website

https://poibroker.uantof.cl/
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Startpage

What you see when opening the website:
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Filter

Without the need to create an user account, you can filter the table:
enter conditions and click the button
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Filter

two or more conditions:

(and if you want to bookmark it: just bookmark the URL)
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Object properties

click on an object (locus) to see its properties
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Object properties
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Object properties

features are plotted over time to track changing features
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Object properties

observing planning tool shows a finder chart for the object (with Aladin Lite)
you can zoom in and out
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Object properties

scrolling down allows for selection of observatory for plotting altitude/airmass
of object and moon
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Object properties

next feature to implement: add your own observatory
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Object properties

some catalog crossmatches, including broker crossmatches
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Classification

classification can change over time - we track that, too:

you see the classification of this alert
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Download rows

select rows and then click the button to get a *.csv
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Download rows
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Your account

creating an account opens more advanced functionality
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Bookmark

Save your filtered search as a bookmark
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Bookmark

Save your filtered search as a bookmark
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Bookmark

Save your filtered search as a bookmark

28 / 39



Favorites

Add an object (locus) to your favorites
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Favorites

all favorites show up (also) as ”Ungrouped”
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Favorites

... from which you can add them to a group
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Favorites

... from which you can add them to a group
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Favorites

... from which you can add them to a group

and you could also add them to multiple groups
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Favorites

our newly created group interesting stars
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Watchlists

Favorites are exact objects. Watchlists allow for more flexibility watching for
future alerts matching certain patterns:
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Watchlists

Configure your watchlist with the visual query builder tool:
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Watchlists

click the button to generate the query
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Watchlists

... and
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Watchlists

you can have multiple watch lists
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Watchlists

after the end of each night, you get an e-mail digest that includes updates for
all your watch lists
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try it out

you can find us at:
https://poibroker.uantof.cl/

(we had some recent interruptions, but we are back online!)
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https://poibroker.uantof.cl/
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Questions

?
please send me an e-mail if you find bugs or have suggestions
for something to be implemented


