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Point of Interest: An alert broker to enable users
to get updates on variable star observations \

within interesting regions.

predefined user—created

known stellar streams, dwarf
galaxies and globular clusters .

(frequently updated)
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The ldea

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

Exploring the Transient Optical Sky and Mapping the Milky Way
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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

2/ 39



Point of Interest is a downstream broker of ANTARES
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Point of Interest is a downstream broker of ANTARES

+

alerts
light-curves
annotated: cross-match, features

classification

store feature history

® more specific classification:

amplitude-period-phase modulation
(Blazhko effect)

watch for modulation

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

specific calculations for follow-up:
visibility /finder charts, phase/time from
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Point of Interest watches the feature history
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Point of Interest watches the feature history

60000

just some of the features from ANTARES and calculated on
our own - to be processed with a neural network
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Consuming high_amplitude_variable_star_candidate_staging from
ANTARES, which objects do we get?

ZTF objects present in POI, cross-matched VSX labels

14000
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Consuming high_amplitude_variable_star_candidate_staging from
ANTARES, which objects do we get?

ZTF objects present in POI, cross-matched VSX labels

14000
M: Mira variables 39%
1200 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 strategy is influenced by the pre-filtering due to the
choice of stream topic
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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
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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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Data:
e downstream broker from ANTARES
e currently: only ZTF (except for a few alerts)
e with LSST in ~ 1 months (working with ANTARES)

Backend:
® ingests stream
e annotates with additional features

e saves feature history

classifier: xgboost
SQLite database
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Frontend:

Flask website

nginx web server

plots with bokeh

Aladin lite finder chart

visual query builder with jQuery

other tools:
e Watchlist digest
e user administration
e 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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https://github.com/ninahernitschek/poi_broker_backend
https://github.com/ninahernitschek/poi_broker_frontend

Walkthrough

.. of the broker website

https://poibroker.uantof.cl/
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https://poibroker.uantof.cl/

What you see when opening the website:

» Pont Of Irterest Broker — Mosila Firetex
® @6 " <o OMor #not @ne WGo Hses KOw Po w o oy NA' BO Onin [ Mo b P [ Sur B Ne De Pox
D¢ 30 o 127.00.1 LR o - W -

e oner (D D : [ o
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Without the need to create an user account, you can filter the table:
enter conditions and click the - button

o Pont Of Irterest Broker — Mozl Firetox v A X
D Mo # not o o NGo K | {0 D Po W A O NA @O Onin Kl Mo > P S - Sur » Ne De P
» © o 127.00.9 w WG Q- o~ m -

e o (] D : A\
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Without the need to create an user account, you can filter the table:
enter conditions and click the - button

» Pont Of Interest Broker — Mozt Firetox

DMor @not @nt MG HMses EDine @Po w a os NA' BO Onin [ Mo B Fe =Sun =Sun ®Ne De

v o ) 127.00.1 w Mo Q- °

e oner (D D :
&
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two or more conditions:
(and if you want to bookmark it: just bookmark the URL)

o Point Of Interest Broker — Mozils Firefox v A X

DMor @not @nt WMGo: HMses RDin Qo w a os NA' BO Onin [ Mo B Fe =Sun =Sun ®Ne De Pox

127.00.1 LR

e e :
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click on an object (locus) to see its properties

" Qe ~ jor @not @nx WG Wses KO o w At
O« C o D &

"=

15 /

39



Object properties

o Point Of Interwst Broker — Mozila Firefox voAx
® @ 6 ~ <o O #not #nct MG HMses EOin Opor Wo At Ost = NA BOr Onin K/ Mo P Fa =Sun =Sur ONe > Dec SRR + v
O ¢ 3+ C © hitp/127.0.0.1:50007date=Balert_id=aatf_object | te_alert_mid=Aant_p h & c

Phumbesit Wik X Cour




features are plotted

" Q6 ~ for @ not @ net WG

o «

over time to track changing features

“am-mwps
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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

o ot Of Interest Broker — Mosala firetex, v oAx

ZTF1Ta%awsib
LocusUghtcurwe  Thumbesh  featires  ObmervingMamaing Tool  Catalog Cla Whike 3 Cosr
B MLEILSTILE Do S2A3SCATSS4S
Finder Chart =
‘ Pt o] . ]
I } S ]
I > -
8] : !
. -
=
.
.
- -
y— > -
(=]+)2 000w ni100°
9055 cokor @055 bhve @IMASS @ATWESE @GLIMPSE 30 .
-

Observing Planning
Otmervatery Qe

O T <= .
"



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

" Pont O Interest Broker — Mozila Firefox
" Q6 B . mio B K e 0 > » o
o « c > s & G- o - w -

w o=
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»
" Qe
o «

127004

+2.000" x3:192°

add your own observatory

Pont Of Irterest Brober — Mol firetox

e Mo Q-

ve

w o=
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Object properties

some catalog crossmatches, including broker crossmatches

o Pont Of Incerest Broker — Masila Firefox v oA X
® @6 <a OMo Eno Bnx WGo Mses EOw Ofor  Wo At O -NA WO © K Mo bR =Sur =sw ONe > e [HBH 0 4+ v
© hip//127.0.0.0:5000 date=Salert_id=&ztf_object id=Aclate_alert mid=&ant_p:

ZTF1Taaawsh | @

Eocistugaivel Tmiunss 1 Pustnes 1 Chuarieg Pt | Cankog cons-saaches. || Chadiicutin [ o
Locus ID: ANT2018frkks -
T e — e _— et EINEE
allvise 224465, 574525000 .3 MlLRas 52.833012 LX)
2eass_pac 2284055452005 341025000 2.8 X LY s
Qala dr3 gala seurce Gala DR M1 2. o138 -
s A I e ey ryy—y—
-
e .
Mot brobers: b
AR Mo sl T -
© ANTARES Mrps. [/ antares. noirlad edw Voc  ANT 200 Brkhs.
Sor -
e
- S0 -
o
. NS -
i
-
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classification can change over time - we track that,

you see the classification of this alert

*"Q 6~ . . " | 4 x L o

o « c o 127.00.1 e & a-

PLRIOKIOTHER)

too:

® “ B - mps=
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select rows and then click the |« button to get a *.csv

» Pont Of Irterest Broker — Mosila Firetex
® @6 " <o OMor #not @ne WGo Hses KOw Po w o oy NA' BO Onin [ Mo b P [ Sur B Ne De Pox
D¢ 30 o 127.00.1 LR o - W -

e oner (D D : [ o

B -
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creating an account opens more advanced functionality

w MO Q- L0 ~-m - nwps=
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Save your filtered search as a bookmark

o Pont Of Irterest Broker — Mozl Firetox v A X
® @6 <o A O =NA BOn MHe =Sun =S >De MDo  Un K Onin @ng @pt @RQu Ll BDo «00 WOm A4 ARK o 4
0«3 cC o 12700 w WG Q-

e D B
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Bookmark
Save your filtered search as a bookmark

o Point Of Interent Broker — Maskla Fretox v oA x
® WO M b A On =N MOn Mk =S =S D« WD Un  Kkn Onn @ng @pd ®Qu L BDs 0o son ane (R + -

1 -

e e . ¥
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Save your filtered search as a bookmark

" Q6 Ll ~ o ® ® ® ] . Pox
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Add an object (locus) to your favorites

" Q6 ~ P Ofe w WAL %ty =00 %l O P

o « c o 127.00.1 e & a- L0 m - mps=
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all favorites show up (also) as " Ungrouped”

Y a- L0 ~-m - mps=
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... from which you can add them to a group

w MO Q- L0 ~-m - nwps=
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... from which you can add them to a group

w MO Q- L0 ~-m - nwps=
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Favorites

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

and you could also add them to multiple groups

o Pont Of rterest Broker — Mostla Firetox. v oA X
® @ 6~ [ARE Of  On BAS %isc =00 %im P EBe ®An PP T BAN B SSe BAn Mg Bln By eTh OFn 3O 4+ v

Move to Growp x

Mave "ANT200000doe" tx

Sedect Grous:
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our newly created group interesting stars

Y a- L0 ~-m - mps=

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

" Q6 ~ Px Ofe w WAL ity BC

LI o 127.00.0 w Mo Q- L0~ m - »

POI
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Watchlists

Configure your watchlist with the visual query builder tool:

o Point Of Interwst Broker — Mozila Firefox v oA X
® @ 6~ [SRK Ofe  Dn BAS %itsc =00 %im OPin EBec BAn PP ~Te A0 Blnt BSte BRn Mg Blin Bdy #Th OFn 3> 4 v
0« s C © hepJ/127.0.0.:5000/proflle W o @ e L0 -m-mps=
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Watchlists

click the - button to generate the query

o Point Of Interwst Broker — Mozila Firefox v oA X
® @ 6~ [SRK Ofe  Dn BAS %itsc =00 %im OPin EBec BAn PP ~Te A0 Blnt BSte BRn Mg Blin Bdy #Th OFn 3> 4 v
0« s C © hepJ/127.0.0.:5000/proflle W o @ e L0 -m-mps=

37 /39



Watchlists

... and
o Point Of Interwst Broker — Mozila Firefox v oA X
® @6 SR Ofe 0w BAS %itsc =00 %im 9Pin Ebec P PP “Ge BRn Pint Bte BRn Mg Blin By &Th BFin 3D 4 v
0« s C © hitpJ127.0.0.9:5000/profile N & Qs cea L0 -m - mpHs=
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you can have multiple watch lists

Y a- L0 ~-m - mps=
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after the end of each night, you get an e-mail digest that includes updates for
all your watch lists

cer Danily Waschlist Digest - 20251225 UTC

NINAHERNITSCHE polteokeriogging@gmel.com

POI Broker

¢ 2025-12-28 (UT

Watchiist: faintPutsating
s 64




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/

Questions

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