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“While Rubin LSST will already have completed its first project
phase, its next phases would likely consider and build on
synergies with WST (Z. Ivezic January 2024, priv. comm.).
Moreover, lessons learned as part of Rubin LSST s transients
and variable stars science collaboration and from Rubin LSST ’s

first phase would inform scheduling and planning of variable
phenomena with WST”

The Wide-field Spectroscopic Telescope (WST) Science White Paper
(Mainieri et al.)
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Understanding Dark Energy and the nature of Dark Matter,

Cataloging the Solar System

Exploring the Transient and Variable Sky
Exploring the Milky Way Structure & Formation




Rubin LSST
Science collaborations

LS Dark Energy (DESC) 222 1189

© oo [

() Informatics and Statlst|csI|

@ Strong Lensmgm
&,

st Stars, Milky Way, and Loval Volume 170

@ Solar Systemﬂ
: ; an1
Transients and Variable Stars- 391
@ > 500

2000+ members,
physicists, astronomers,
data scientists, software
engineers

Credit: FBianco TLoredo




LSST

Discovery Alliance

O O nttps://Isstdiscoveryalliance.org/about-Isst-discovery-alliance/staff-board/ B % © L 9

Py | < SCIENCE COLLABORATIONS + CONTACT + @
«I LSST

‘;F’ Discovery Alliance About  Programs  News Join  Donate

Our Staff and Board of
Directors

e Rosaria (Sara) Bonito, Insituto Nazionale di AstroFisica

Kathryn Johnston, Columbia University

(INAF) o David MacFarlane, SLAC/Stanford University
o Will Clarkson, University of Michigan — Dearborn o Knut Olsen. NSF’s NOIRLab

e James Davenport, University of Washington

lan Shipsey, University of Oxford
e Larry Gladney, Yale University

Risa Wechsler, Stanford University

* Buell Jannuzi, University of Arizona  Michael Wood-Vasey, University of Pittsburgh
: - .

s




LSST

Discovery Alliance

Catalyst Fellowship

Our flagship program, funded by the Templeton
Foundation, is a unique three- to four-year
fellowship designed for post-doctoral, early-career
researchers in both astrophysics and social
sciences. (Director, J. Sokoloski — LSST-DA)

READ MORE »

Data Science Fellowship

A two-year training program, based at
Northwestern University, that develops diverse
astronomy graduate students with the essential
skills for science with large, complex datasets.
(Director, A. Miller — NW)

READ MORE »

LINCC Frameworks

This program will develop advances in software
infrastructure to analyze the enormous volume and
complexity of Rubin LSST data. (Pls A. Connolly —
UW, R. Mandelbaum — CMU, J. Sokoloski — LSST-
DA)

SCIENCE COLLABORATIONS + CONTACT + @

About Programs News  Join Donate

Inclusive Collaboration
Initiatives

A set of initiatives to foster a diverse Rubin LSST
community, including child care support, inclusive
collaboration best practices, and expansion
partnerships.

READ MORE »

Science Catalyst Grants

Previously the Enabling Science Grants, these
small grants have a big impact by supporting bold
ideas, inclusive participation, and interdisciplinarity
while engaging students and early-career
researchers.

READ MORE »

Summer Student Program

A program for students to attend the annual Rubin
LSST meeting, present LSST-related research,
and receive professional development, cohort
building, and networking opportunities. (Director,
R. Oelkers — TAMU)




Sara (Rosaria) Bonito - INAF - Osservatorio Astronomico di Palermo (Italy)
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As a natural result of their large fields of regard and cadenced observations,
time-domain observations are a central element of the top ground- and space-
based projects supported by Astro2010; the Vera Rubin Observatory (referred to
as the Legacy Survey of Space and Time [LSST] in Astro2010); and the Nancy
Grace Roman Space Telescope (referred to as WFIRST in Astro2010). Time-
domain studies offer tremendous new discovery space for both observatories, as |With current and up-

coming survey capabilities, we are poised to map multiplicity in exciting new
ways, using astrometry from Gaia, gravitational waves from LIGO and LISA, and
synoptic photometry from the Zwicky Transient Facility (ZTF), Legacy Survey of
Space and Time (LSST), TESS, and others. The addition of spectroscopic capabil-
ities is crucial to the prospects for discovery and characterization.

z Efforts in theory and computation need to go hand in hand w1th Dbsewatmns
;_Sara (Rosaria) Bonito - INAF - Osservatorio Astronomico di Palermo (ltaly)




ComCam Engineering Test Image

https://noirlab.edu/public/images/ann25002a/
https://rubinobservatory.org/news/rubin-completes-comcam-tests

Announcements

https://rubincbservatory.org/news/rubin-completes-comcam-tests

¢« Ashareable ComCam image has been released.
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From Rubin Science Assembly January 23°,



Rubin Key Activities December 2024

2023

Dec

| 1M3 Cell Disassemble

2024

lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

2025

Dec lan Feb = Mar Apr | May | Jun Jul Aug Sep

Oct

Nov

Dec

Rubin System Integrated‘

¢M1M3 Glass on Cell ’Rubin LSSTCam Engineering on TMA
+/ M1M3 Coated Rubin First Photon‘
M1M3 Cell Reassamble Rubin On Sky Engineering] |
M2 cell off TMA ./~ JMIMS Cell on TMA Rubin First Light’
M2 glass install Rubinsv| 1
/M2 on TMA RubinORR <>
ComCam off for M2 o/ +/ ComCam on after M2
B ComCam on Sky
—— 55 TCam Final Prep/Pack/Transport + ComCam off TMA

LSSTCam Arrival Window Opens
LSSTCam Arrival

LSSTCam Unpack/Prep/Cool Down

——— 55 TCam Reverification

LSSTCam L3 checkout

LSSTCam on Top End Assembly

LSSTCam Cool down on TMA

LSSTCam on TMA




VERA C. RUBIN OBSERVATORY
LEGACY SURVEY OF SPACE AND TIME

Decade-long, wide, fast, deep
survey (optical)

8-meter class wide-field ground
based telescope

Over 5 million images and

The New York Times / e i \ Catalogs With more than 37
Vera Rubin Gets a Telescope of Her Own : \\ billion ObjeCtS and 7 trillion
' S sources

Tens of billions of time-domain
ol - events will be detected and
at A B alerted on in real-time

: : ' :
5000 6000 7000  BOO
Wavelength [Angstrol

Rubin Observatory Receives Two nness Each image spans

World Records for Its Camera and Lenses 9.6 square degrees

| The project is recognized for having the highest-resolution
~ digital camera and the largest lenses in the world

21 October 2021

nito - INAF - Osservatorio Astronomico di



Telescope System: Site Stats:

e Etendue ( AQ): 319 meter2degrees? e Median Atmospheric PSF with outer scale of 30m: 0.67"
 Field of View : 3.5 degrees (9.6 square degrees) (Tokovinin)
e Primary mirror diameter: 84 m e Site: EL Penon, Cerro Pachon, Chile

Mean effective aperture : 6.423 m (area weighted over FOV) e Site coordinates: latitude -30:14:40.68 longitude

e Final f-ratio : f/1.234 -70:44:57.90

* Camera weight : 6,746 lbs (3,060 kg) e Altitude: 2647m

« Mirror (M1+M3 glass mirror only) weight : 35,900 pounds * Site observatory code: TBD

(16,284 kg) * Photometric time: 53% of night time (estimated)

Imaging System: Observation Properties:

» Pixel count : 3.2 Gpixels » Standard visit exposures (expected) : 2 x 15 sec.

e Focal plane : 189 4kx4k science CCD chips « Median (Mean) visit time : 39s (42.2s)

e Pixel pitch : 0.2 arcsec/pixel e Photometric accuracy : 10 mmag

¢ Pixel size : 10 microns * Astrometric accuracy : 50 mas

e Filling factor: >90% e Astrometric precision : 10 mas

e Minimum exposure time : 1 sec Dataset properties:
ThrothPUt: « Nightly data size: 20TB/night

* 5-sigma point source depth: Single exposure and idealized e Final database size (DR11) : 15 PB
for stationary sources after 10 years, « Real-time alert latency : 60 seconds

e u:239, 261 Data Releases:

®* g:250, 274

e Survey duration : 10 years
e 1:.247 275

¢ Number of Data Releases : 11
e i:24.0,26.8

5 « Number of objects (full survey, DR11):
e z:233, 261

* 20B galaxies
e y:221, 249

+ 17B resolved stars

(https://smtn-002.lsst.io : Calculating Rubin Observatory « 6M orbits of solar system bodies

limiting magnitudes and SNR) * Average number of alerts per night: about 10 million




+/::§ LSST data products are organized into three main categories:
VERA C.RUBIN

The LSST data products are organized into three main categories.

Prompt Data Products Data Release Data Products
608 Real Time Difference Image Analysis (DIA) Reduced single-epoch & deep co-added images,
catalogs, reprocessed DIA products
* A stream of ~10 milion time-domain events per night (Alerts), » Catalogs of ~37 billion objects (20 billion galaxies, 17 billion stars),
transmitted to event distribution networks within 60s of camera ~7 trillion sources and ~30 trillion forced source measurements.

readout

* Images, Object and Source catalogs derived from DIA, and
an orbit catalog for ~6 million Solar System bodies within 24h.

* Enables discovery and rapid follow-up of time domain events

* 11 Data Releases, produced ~annually over 10 years of operation

* Accessible via the LSST Science Platform & LSST Data Access
Centers.

/¥ User Generated Data Products You will get LSST data via
fm/ User-produced derived, added-value data products the Rubin Science Platform

* Deep KBO/NEO, variable star classifications, shear maps, etc ...
* Enabled by services & computing resources at the LSST DACs and via the LSST Science Platform (LSP).
* 10% of LSST computing resources will be allocated for User Generated data product storage & processing.

LS57 Dato Product Cotegories & OM Dsto Prodects & LSST Kiey Numbers

LSST Data Products: see http://ls.st/dpdd

Vera C. Rubin Observatory | LSST@Europe4 | 25 October 2022 2 Acronyms & Glossary 17




—=w. Alert Production provides a world-public, near-real-time stream
viracruan O LSST-identified transient, variable, and moving objects.

OBSERVATORY

Raw Data: 20TB/night

Sequential 30s images
covering the entire
visible sky every few days

Credit: Leanne Guy

Prompt Data Products

O = Alerts incl. science, template
and difference image cutouts

O

» Catalogs of detections incl.
difference images, transient,
variable & solar system sources _J

2INIIDS
J

* Raw & processed visit images
(PVIs), difference images

O Data Release Data Products —

Final 10yr Data Release:
* Images: 5.5 million x 3.2 Gpixels
» Catalog: 15PB, 37 billion cbjects _

Rubin Science Platform

Provides access to LSST Data
Products and services for all
science users and project staff.

DATA RELEASES

Rubin Community.W(..)-'_"r

via Alert Streams

via Prompt Products

via Image Services

via Data Releases

Community
Brokers

Rubin Data Access Centres
(DACs)

USA (USDF)
Chile (CLDF)

France (FRDF)

United Kingdom (UKDF)

Independent Data Access
Centers (IDACs)

RUBIN SCIENCE PLATFORM

NOTEBOOKS %

-3

USER DATABASES

W e

USER COMPUTING SOFTWARE TOOLS



 RubinScience Platform

Portal | Notebooks i APls

Discover data in the browser Process and analyze LSST data with # Learn how to programatically access data
Jupyter notebooks in the cloud with Virtual Observatory interfaces

Learn more about the portal. Learn more about notebooks.

ok o

I."R'osaria) Bonito - INAF - Osservatorio Astronomico di Palermo (I'taly)":



LSST TAP

RUBIN OBSERVATORY
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[®] cluster.ipynb

LSST Tabs Settings Help

X | [Al Datalnventory.ipynb

X | [ Exploring_A_Data_Repo.ipy X | [#] sara-exploring-data-repo- X

: File Edit View Run Kernel
- + b c
. m / notebooks / StackClubCourse /
F Name - Last Modified
B Session01 2 months ago
o I8 Session02 a month ago
8 Session03 17 days ago
8 Session04 2 months ago
lﬁ B Session05 2 months ago
BB Session06 17 days ago
B8 testdata_cfht Jul 27, 2020 8:07 PM
5] bokeh_NGC2264_CF... 9 days ago
ﬁ bokeh_NGC2264_exa... a month ago
5 bokeh_NGC6569_all_... 5 days ago
| ﬁ bokeh_NGC6569_exa... a month ago
& bokeh_NGC6569_exa... 22 days ago
:= | {3 bokeh_NGC6569_RRL... 5 days ago
ﬁ bokeh_V11180ri_exam... 17 days ago
ﬁ bokeh_V11180ri_exam... 20 days ago
[A] butlertutorial.ipynb 2 months ago
o [A] catalogaccess.ipynb a month ago
[ cleaned_ccd23 779 fits 9 days ago
[ LICENSE 2 months ago
[ match-MANYSPEC-C... a month ago
[ N19_withRRL fits 5 days ago
M README.md 2 months ago
[ RRall fits 5 days ago
[®] sara-2.ipynb a month ago
® [A] sara-carina.ipynb 22 davs ago
0 25 {8} LSST|Idle

B+ X000 » m ¢C

[ LSST Ca X | || cataloga X | [A] bokeh_in X | [A] bokeh_h X | A afw_disp X | [® matplotli X | [® DataProc X | [®l IntroToD: X | [ bot_proc X = [A intro-prc X

Markdown ~ @ git

LsstT O

B+ XD » = ¢C

Markdown ~ @ git

Lsst O

Stack Club Course Session 6: Data Products To Science

Owner(s): Bryce Kalmbach (@jbkalmbach)
Last Verified to Run: 2020-06-11

[W sara.ipyr X | [A sara-car X | [A] sara-NG X = [A sara-NG X @ [® sara-NG ® | [ sara-holl X | [A] sara-NG X | [ sara-NG X = [W sara-EX( X =[] sara-EX( X

B+ X DO

» ® C Code v Q@ git

Lsst O

[10]:

plt.plot(HID, r, marker='o")
plt.ylim(12.53,12.39)
plt.xlabel('HID")

plt.ylabel('r mag')
plt.title('NGC 2264 Light Curve')

Text(0.5, 1.0, 'NGC 2264 Light Curve')
NGC 2264 Light Curve
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Introduction to Alerts and Brokers

Rubin/LSST will provide detections of...
- Billions of stars and galaxies (over 10-year survey)
- Millions of transients, variables, and moving objects (every night!)
..a data set of unprecedented volume and complexity.

Difference Image Analysis (DIA)
temlate difference

In 60s, raw images are processed, a template IS
subtracted, and difference-image sources are dlstrlbuted as alerts to brokers, where
detected, associated, characterized, and... they can be rapidly analyzed by users.

An alert contains data for a 50 difference-image source, including astrometry, photometry, 12-month
light curve history, and characterization parameters®.

*Alert contents: Section 3.5.1, [s.st/dpdd

tg VER?RC. RUBIN Rubin Science Assembly  Acronyms & Glossar

LS. Nacioal -,
S ntsice ENEERGY. | omee st somce

" Rubin Science Assembly March 6, 2025



Brokers: access Rubin alerts in real time

Brokers are software systems that will ingest, process, and serve astronomical alerts
from Rubin Observatory and other surveys to the broader scientific community.

Typical broker functionality includes watch lists, user-defined alert filters,
cross-match with archival catalogs, classification (prioritization for follow-up
observations) - through browser-based user interfaces.

The data in the alert packet is also available in the Prompt Products Database (PPDB)
within 24 hours. The PPDB is accessible via the RSP.

Available now: several brokers are already processing ZTF alerts for users.

See www.lsst.org/scientists/alert-brokers for more information.

Full-Stream Brokers
e Alerce

e AMPEL

e ANTARES

e BABAMUL

e Fink

e L asair

e Pitt-Google

Downstream Brokers
e SNAPS
e POI: Variables

-tg gEBlsUE\ '& ﬂ-lgm UGSl DB | oot Rubin Science Assembly  Acronyms & Glossary 11




VERA C.RUBIN
OBSERVATORY

Baseline survey footprint Potential alternate survey footprint

from 2x15s to a single 30s
gain in efficiency equivalent to
~7-9% of the survey time;

5 DDF pointings:

6-7% of overall survey time

ELAISST XMM_LSS ECDFS COSMOS EDFS_a EDFS_b

RA
Dec
Gall
Galb
Eclip |

9.45
-44.00
anazo
-72.91
346.68

357
-4.75
m.21
-58.77
31.74

53.12
-28.10
224.07
-54.47
40.99

150.10
218
23683
42.09
161.40

63.60
-47.60
254.48
-48.77
4097

150 300 450 600 750 900 1050 1200 150 300 450 600 750 900 1050 1200

Nvisits Nvisits Eclipb  -43.18 -1790 -45.47 -9.39 -66.60

e E—— - baseline v4.0 10yrs
'HE ASTROPHYSICAL JOURNAL = —

SUPPLEMENT SERIES

Peer Reviewed Survey Strategy Papers

21 published papers! 168 authors!

0 100 200 300 400 500 600 700 800 900 1000
Nvisits
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Baseline survey footprint

150 300 450 600 750 900 1050 1200
Nvisits

Potential alternate survey footprint

|
I | BNS/NS-BH |
150 300 450 600 750

Nvisits
v4.0_10yrs
Unidentified GW |
o |

0 100 200 300 400 500 600 700 800 900 1000
Nvisits




2
cu
©
-
s
c
o)
®©
=
v
©
[
a

I
N
o

I
=
Ul

Relativistic Explosions

(]
TDE: Tidal Disruption Events

CC: Core-Collapse supernovae
la: thermonuclear supernovae
SESN: Stripped-Envelope
supernovae
LBV: Luminous Blue Variables
LRN: Luminous Red Novae
CN: Classical Novae (MMRD)
ILRT: Intermediate Luminous

Red Transients
SS: Symbiotic Stars
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Credit: Mark Garlick

Artist’s impressions of the surface of a young

star (left) and of a young star accreting from
the circumstellar disk (right).

Variability Behavior in Young Stellar Objects (YSOs)

[hour] [day] [week] [month] [year] [decadg} [century]

V2492 Cyg

[100x] Deep Fades

Figure extracted from Fischer et al.
(2022), Protostars and Planets VII. V1B
Outbursts

EX Lup
Outbursts

UX Ori

Circumbinary =

Disk Occultation
Protostellar

Outbursts
Accretion d)
Bursters

AA Tau
Dippers

-—

Magnetosphi
Accretion Ecli

1071 10° 10! 102 103
Full Cycle Event Timescale [day]

FU Ori
Outbursts

91601202 / HV1




Cometary Isotope Ratios

Line profile variations due to stellar pulsations: Main Sequence to evolved supergiants

WP WST

. e
398) Figure 6: Sketch of
I

: | time-variable phenomena
Transients: SN diversity, GRBs, FRBs, TDEs, that WST will observe
Eruptions, Gravitational Wave Events alongside approximate

Compact binaries Reverberation Mapping & QSOs (IFU) indications of suitable
- - spectral resolution and
QSO microlensing (IFU) e X
i variability timescales
Comet Halo abundances (IFU) :
1

W‘ 10min 1hr night 24hr 1week 1month season 1yr 10yr

S~ What Was That'? ES0 workshop 25 Jan 2024

Cadence / event timescale

o
o
o
—
~
~
~
<
Il
A

Richard I. Anderson
on behalf of the WST caollabaration

WST: spectroscopic information (precise radial comprehensive local volume (D< 25 Mpc) IFS
velocities, metallicities, elemental abundances and other survey: will deliver spatially-resolved stellar and
stellar properties, reaching distant and faint populations) nebular spectroscopic data at exquisite resolutio

This will complement similar imaging campaigns
s _ : _ undertaken...shortly with Rubin LSST
Astronomy has definitely entered in the era of big data volumes: major

CurrenE it HE : : : ASTRONET Roadmap 2022-2035 for Astronomy
coming facilities will provide astronomical data across the entire

electromagnetic spectrum synergies between such new facility and other

at a rate never seen before. In particular over the next decade we expect major astronomical capabilities (e.g. JWST, Rubin
a deluge of high- LSST, Euclid)

quality imaging data from upcoming ground-based (e.g., Rubin LSST, Decadal 2020 (US) + Long Range Plan

SKA, CTA) and space (Canada): spectroscopy 10-m/Rubin LSST,

JWST, Euclid, Roman Space Telescope, ATHENA) telescopes



Rubin LSST & WST
- VISIBLE - demmm-nayi

WP WST (https://arxiv.org/pdf/2403.05398) Figure 4
Najita et al. 2016, arXiv:1610.01661: Maximizing Science in the Era of LSST
“As a discovery machine and exploration portal for the astronomy and physics communities,
LSST will enable many discoveries based on LSST data alone. At the same time, the scientific
legacy of LSST will be richer and more diverse when supporting ground-based OIR resources
are available to complement LSST data and follow up LSST discoveries”

Follow-up resources crucial for classification and characterization in particular for transient science
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++~— |n-Kind Program and Science Collaborations

VERA C.RUBIN
OBSERVATORY

There are 43 individual international
teams (30 countries) providing 153

in-kind contributions to Rubin and the

LSST science community in return for
LSST data rights.

Diverse set and scope

Observatory offsets/operations
Telescope Time

IDACs/SPC

Datasets

Software

Vera C. Rubin Observatory | LSST@Europe4 | 25 October 2022

Acronyms & Glossary




WST

Cosmology

galaxy assembly, evolution, and
enrichment

Milky Way

origin of stars and planets

time domain

multi-messenger astrophysics

Understanding Dark Energy and the nature of Dark Matter,

Cataloging the Solar System

Exploring the Transient and Variable Sky
Exploring the Milky Way Structure & Formation




Transients and Variable
Stars Science Collaboration

CO-CHAIRS
Igor Andreoni Sara Bonito CONTACT
University of Maryland INAF . . .
Contact the co-Chairs for more information:
NASA Goddard Space Flight Center Osservatorio Astronomico di Palermo IgorAndreoni - andreoni at umd.edu

Sara Bonito - rosaria.bonito at inaf.it

v
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INTERNATIONAL COLLABORATION

MEMBERS JUNE 2020

FY88C
TVS HAS\OVER 400 MEMBERS IN 17 COUNTRIES WORLDWIDE

VERA C.RUBIN

OBSERVATORY




SUBGROUPS

JEDI: JUSTICE, EQUITY, DISTANCE SCALES

DIVERSITY & INCLUSION coordinators: Marcella Marconi, INAF - Osservatorio

coordinators: Sara Bonito, INAF - Astronomico di Capodimonte Lovro Palaversa, Ruder

Osservatorio Astronomico di Palermo Boskovi¢ Institute

SUPERNOVAE —
ANOMALIES AND TRUE

NOVELTIES

INTERACTING BINARIES

coordinators: Fabio Ragosta, UW ; coordinator:
eI e T E ey Andrej Prsa, Villanova Paula Szkody,

University of Delaware UW
TIDAL DISRUPTION EVENTS

CLASSIFICATION &
CHARACTERIZATION

o 5 MICROLENSING SUBGROUP
coordinators: Sjoert van Velzen,

coordinators: Somayeh Khakpash,

coordinators: Nina Hernitschek, Leiden Observatory

Vanderbilt

UDelaware
NON-DEGENERATE ERUPTIVE
VARIABLES

MULTIWAVELENGTH
CHARACTERIZATION AND
COUNTERPARTS

DATA VISUALIZATIONS AND
CHARACTERIZATIONS

coordinators: Sara Bonito, INAF

coordinators: Sabina Ustamujic, Sally Macfarlane

coordinators: Raffaella Margutti,

PULSATING VARIABLES
NorthWestern

FAST TRANSIENTS coordinators: Kelly Hambleton,

. vi
coordinator: illanova

Shar Daniels, Unviersity of Delaware



TASK FORCES

SURVEY STRATEGY TASK FORCE DATA PREVIEW o TASK FORCE
SOFTWARE TASK FORCE
Coordinator: Rachel Street Coordinator: Sara Bonito
Vincenzo Petrecca Coordinator: Federica Bianco
This task force coordinates work by TVS members relating to| | This task force is working on a range of projects undertaken for

all aspects of survey strategy, in particular working on Data Preview 0, and serves as a forum for members to share their All of the science that TVS will do during LSST will depend

papers for the planned special edition publication of progress and troubleshoot issues. In the course of these projects, on having access to software tools capable of handling LSST

Cadence Notes. The group also coordinates with similar task| | members will evaluate the functionality of the Rubin Science data, the rate at which it is delivered, and interfacing with

. . . . - k ices in the Rubin " " such roki
forces from other Science Collaborations with overlapping Platform for their science. ey services in the Rubin "ecosystem” such as alert brokers

. . and the Rubin Science Platform. Rubin’s recent call to solicit
science interests.

international in-kind contributions has resulted in a number

of teams committing to providing software development

CROWDED FIELDS PHOTOMETRY TASK COMMISSIONING TASK FORCE effort to be guided by TVS towards software that will benefit

FORCE

Coordinator: Markus Rabus our members. This task force will help to conceive and

Coordinator: Massimo Dall'Ora design software that needs to created from scratch or
adapted for Rubin, and begin to work with international

This task force will liaise with the Rubin commissioning staff,
teams to oversee the development of that software.

This task force will continue the productive collaboration continuing to provide scientific input on activities and
started in previous years. It will continue to evaluate the observations that benefit TVS science in the commissioning
quality of photometry that can be produced from Rubin data phase of the project.

products in crowded star fields, and its application for
variable star science. We suggest this task also focuses on

writing a comprehensive report of their activities up to now.




TVS ROADMAP
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OBSERVATORY _ . (from Will Clarkson slides, April

2024)







Rubin LSST @ EAS

https://eas.unige.ch/EAS2025/session.jsp?id=SS5

Programme

This session will focus on three main aspects:

= The Rubin Observatory ecosysiem and the role of the Science Collaborations. We will

Special Session SS5 25 June 2025 address the science enabled by the 10-year Legacy Survey of Space and Time including
the four key science pillars: probing dark energy and dark matter, cataloguing the solar
The Vera C. Rubin Observatory Legacy Survey of Space and Time: a system, investigating the transient and variable optical sky, and mapping the Milky Way. The
European pathway from First Look to data flows role of LSST Science Collaborations and the European contributions in shaping LSST

science will also be discussed.

Early science with public alerts and synergies with other surveys. We will focus on
early science with public alerts, including transient, variable and moving objects, how LSST

Starting in 2025, the NSF-DOE Vera C. Rubin Observatory will conduct an unprecedented 10- ?;‘zifl‘ﬁi‘.’;tai“;"!cffn‘jnﬁ ::; ;’:’n“;;’k;g?‘aﬁ‘;:f:z ﬁ‘]’:fif;i";?tﬁy ;i;‘;’n‘;:tﬂgtasa:;ﬁzsm .
year optical survey of the Southern Sky, the Legacy Survey of Space and Time (LSST). With its i ; yherg P 5P P,

39 Gi ivel LSSTC Rubin Obs t i t ih ii isible sk 3 and time-domain surveys (Gaia, Euclid, Roman, 4MOST, ASAS-SN, ZTF).
: T E I EEE L 2l e ervatory will capture fhe eniire visible sky every Doing science with Rubin-LSST, together. We will discuss strategies and actions to

nights, delivering multi-color ugrizy images of unparalleled depth (r~24 mag; r~27 mag in 10-year promote diversity, equity and inclusion, improving data accessibility, education and public
stacks), and remarkable photometric and astrometric accuracy. outreach within the Rubin community and international collaborations. We will also explore
opportunities to engage with Rubin LSST, including research collaborations, data access,
and participation in upcoming initiatives.

Aims and scope

The survey is expected to characterise 20 billion galaxies, 17 billion resoclved stars, 6 million
orbits of solar system bodies, with an average number of real-time transient alerts of about 10
million per night. As Rubin Observatory will provide only general-use data products and analysis Scientific organisers
tools, the development of specialised tools and products is left to the expertise of the community,
with the LSST Science Collaborations leading such effort. European scientists are already
contributing to Rubin through a variety of in-kind contributions ranging from data and computing
facilities to software development. With the imminent start of survey operations and the first
science-grade LSSTCam images planned to be released in June 2025, as part of Rubin's 'First
Look' event, this session is an opportunity to engage with the wider community and prepare
European astronomers for the first data release.

A "_"4-;5' e e

= Giada Pastorelli (she/her, co-Chair), University of Padova, ltaly
= Matthew Temple (he/him, co-Chair), Durham University, UK

= Federica Bianco (she/her), University of Delaware, USA

= Sara (Rosaria) Bonito (she/her), INAF - Osservatorio Astronomico di Palermo, Italy
e = Helmut Dannerbauer (he/him), Instituto de Astrofisica de Canarias, Spain

| = Giulia De Somma (she/her), INAF - Osservatorio Astronomico di Capodimonte, ltaly
; = Dragana llic (she/her), University of Belgrade - Faculty of Mathematics, Serbia

i

= Andjelka Kovacevic (she/her), University of Belgrade - Faculty of Mathematics, Serbia
= Nicolas Lodieu (he/him), Instituto de Astrofisica de Canarias, Spain

= Katarzyna Malek (she/her), National Genter for Nuclear Research, Poland

= |laria Musella (she/her), INAF - Osservatorio Astronomico di Capodimonte, Italy

= Vincenzo Petrecca (he/him), Universita di Napoli Federico I, Italy

= Rébert Szabé (he/him), Konkoly Observatory, HUN-REN CSFK, Hungary

= Michele Trabucchi (he/him), University of Padova, Italy




Media: e.g. Netflix, National Geographic, Chile newspapers and many more
Soliciting expression of interest from international media incl Spanish for Chile
Educational: e.g Smithsonian, Masterclass - ongoing

Speakerpool & requests for interviews

Resulting from momentum building - Media contact volunteers

Connecting with Influencers - EPO outreach to content creators
(Ranpal Gill's talk, Rubin Community Workshop 2024, see also Rubin
Observatory Youtube channel)




SKY SUBTRACTION AND Ha + [NII]

* GES spectrum
* Original spectrum
* SKY spectrum

OHaNA-method

(Bonito et al. 2020)

Sara (Rosaria) Bonito - INAF - Osservatorio Astronomico di Palermo (Italy)



VARIABILITY

Counts

10000

* Multiple spectra (2 - 20;
60% with 20 spectra)
™ Variation in the peak intensity
* Variation in the line profile
¢ Variation in the plasma speed

20007

Mg (Bonito et et al. 2020)

(A) -
Sara (Rosaria) Bonito - INAF - Osservatorio Astronomico di Palermo (Italy) CAPA



