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Rubin schedule
Projected science operation start January 2025

2017 Cv2018 CY2019 CY2020 CY2021 CY2022 CY2023 CY2024 CY2025
Q3 Q4|01 Q2 Q3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4
FY2018 ‘ FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 FY2025
Q4 Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4

4
Telescope & Site Facility Support

ComCam / Pathfinderon Tel €

s s ——

Camera Refrideration Test2 4 Camera ready at SLAC &

B NSFMREFC it
System First Light
July 2024
- DOEMIE Forecast Finish
Nov 2024
Data Release 1

- Commissioning
Late 2025

DOE Ops For * Late Finish date
- Commissioning pending NSF Review

EPO Complete

= |0 | —_— e ... A

— Critical Path > Pre Operations Full Ops

L 4 ¢ ¢ &

DPO.1 DPO0.2 DP1

Rev 12 December 2022



https://www.lsst.org/about/project-status

When will science data arrive 7

Two useful Rubin documents which are
continually updated :

Release Scenarios for Rubin - LSST Rulbin Observatory Plans for an Early
Commissioning and Survey data Science Program
Marshall et al. RDO-11 Guy et al. RTN-11

https://docushare.Isstcorp.org/docushare/dsweb/Get/RDO-11 https://rtn-011.Isst.io/

2 : Jun2023- Sep2024- May2025- Nov2025- @ Nov2026- Nov2027- Nov2028-
Rubin Early Data Release Scenario Jun2021  Jun2022  Sep2023 Aug2025  Apr2026 | Apr2027 Feb2028  Feb2029
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Where to point and when 7

e Rubin Observatory

- 8m telescope (6.5 m clear aperture) ' .
on Cerro Pachon, Chile :,I'O Sq d-e e’i e
- 3.5 gigapixel camera, impressive T / i 'W | \
detector quality y. SR )
- Real time alert stream and multi-colour N EIE | -

deep image of the sky /T W $ y \
.| L

BRE
e Science Requirements - 1 o o P I § — f

- 18,000 square degrees observed 825 ~ i B B | | e
times over 10 yrs \ \ NEEmEE /

- Multi-Colour deep image of southern sky ] R . il

- Parallax and proper motion precision \\\ e R ) /7 '
requirements . o S O I ., 5 GO e

- Rapid revisit timescale requirements By \‘ | J//

Cadence problem in a nutshell:

Can do all southern, visible sky once per night : but we need 2 visits
and we have 6 filters

Average return time (in same filter)fwould be 2 x 6 = 12 days
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Figure 4. The LSST bandpasses. The vertical axis shows
the total throughput. The computation includes the atmo-
spheric transmission (assuming an airmass of 1.2, dotted
line), optics, and the detector sensitivity.

lvezi¢ et al: http://arxiv.org/pdf/0805.2366.pdf
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2 example strategies

Exgal sky and rolling

Number of
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years (DDF visits
removed)
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From, Peter Yoachim’s talk August 2020 at Project & Community Workshop 2020 :

https:

Rolling Exgal

B ]
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Rolling Exgal, y
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roject.Isst.org/meetings/rubin2020/agenda/session/community-evaluation-rubin-survey-strategies
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| SST Observing
seguence and cadence

e Observe a camera footprint with 2x15 second exposures, taken back-to-back (they are
called “snaps”. They will be co-added automatically to make a 30 second image, allowing
cosmic ray mitigation

e Come back on the same night, about 30mins later, and observe exactly the same footprint.
Still to be decided if the 2nd visit will be in the same filter as the 1st or a suitable different pair
(e.g. g+r, i+z .... u and y would not be paired of course)

When does LSST revisit this footprint again ?

baseline_nexp2_v1_7_1_10yrs rolling_nm_scale0_90_nslice2_fpw0_9 nrwl_Ov1l_7_10yrs
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Flgure 2. Distribution ot mednn mlemlght visit gaps (the time elapsed between visits to the same field in different mghls) at a given location in the sky for two
o 1] p2 v1.7 o

Bianco et al. 2022: Optimisation of the Observing Cadence for Rubin


https://ui.adsabs.harvard.edu/abs/2022ApJS..258....1B/abstract

L SST Alerts - Key numbers

Goal is 60 seconds to send an alert. Every 60 seconds
the following tables give an idea of number of alerts and
their types that will be released.

Alert numbers : per visit

Type Extragalactic (80% of sky) Galactic (20% of sky)

Movers 3000 3000

Stars 1800 30000

AGN 70 70

Supernovae and extragalactic

transients

Melissa Graham'’s “LSST Alerts - Key numbers” https://dmtn-102.Isst.io/DMTN-102.pdf

https://Isst-uk.atlassian.net/wiki/spaces/L USC/pages/882409581/Summary+of+alert+data
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The broker landscape
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asalr https://lasair.lsst.ac.uk

L AS A?R @ Latest ZTF Transient Alerts Map

t, bright (<17 Mag) ZTF transient detections, colour y their predicted type. The longer ago the tr e st detected, the

= Filters lickonam 2rs for information about an object, and then on the 'ZTF' transient ID for full information

E Watchlists
m Watchmaps
@ Annotators

Status >

B Quick Start
© About
@ FAQ
Schema Browser

# Contact

@ Possible Supernova @ Nuclear Transient @ Cataclysmic Variable @ Active Galaxy

R ST QUEEN'S
; THE UNIVERSITY
@ of EDINBURGH NIVERSITY

: BELFAST

Lasair is funded by UK STFC grants ST/X001334/1 and ST/X001253/1 XEEQRCV EyOBi'?NY

Privacy statement
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What do brokers do 7

LASA?R

Filters ©

sjsmartt "

— 'SN-like candidates in last 14 days' filter results

SN-like candidates (Sherlock classifications SN, NT and orphans). Rejects Pan-STARRS star matches The filter is streamed via kafka with the topic name
Watchlists © lasair_242SN-likecandidatesinlastl4days.

Watchmaps ¢ © RunFilter | # EditFilter | ) Duplicate | © History | £} Settings | [s@ Show Query

Annotators ¢

Filter Results

A list of objects passing the 'SN-like candidates in last 14 days' filter.
Quick Start

About objectld ramean decmean mjdmin mjdmax magrmin classification score

ZTF23aadqduf 268.99920 23.877823 60016.4907 60021.5125 19.639 SN Not Near PS1 star
FAQ ZTF23aadqevj 264.48923 22.562881 60016.4897 60021.4948 19193 SN Not Near PS1 star
Schema Browser ¢ ZTF23aadqcax 230.25042 55.953445 60016.4051 60021.4520 19.335 NT Not Near PS1 star
Contact ZTF23aadmhxe 71.55626 71.485326 60013.2388 60021.2037 19.264 SN Not Near PS1 star
ZTF23aadijrbt 249.06923 18.392791 60016.4878 60021.3467 19.759 SN Not Near PS1 star
ZTF23aadjnac 214.94754 57.938523 60016.3881 60020.4881 19.544 SN Not Near PS1 star
ZTF23aadjjse 190.86160 8.206266 59996.4075 60020.3615 20.178 SN Not Near PS1 star
ZTF23aadfrnv 12150831 -10.232411 60020.1916 600211927 19.760 SN Not Near PS1 star
ZTF23aadedhp 19217960 -8.584071 60016.3214 60021.3817 18.919 SN Not Near PS1 star

ZTF23aadcvce 122.26069 55.947170 60013.3183 60021.2022 1977 NT Not Near PS1 star




| asailr scalable architecture

Lasair Scalable Data Pipeline Architecture

Public Kafka

Annotators
& External

Cassandra FITS files Galera
MySQL

users
Webserver E click / API
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sjsmartt ‘,

LASA?R

ZTF23aabtfho S
— ' SN la SN2023bhb
= Filters @
Discovery Date: 2023-02-04 Latest Date: 2023-03-17 05:18:03 The transient was discovered on 4th February 2023 at
B Watchlists © 08:25:23 UTC uTC 08:25:26 (MJD 59979.35) by ZTF as ZTF23aabtfho with a
Discovery MJD: 59979.35 Latest MJD: : discovery magnitude of g = 78.75. It was subsequently
U Watchmaps Disc g-Mag: 18.15+0.08 Latest g-Mag: 18.67+0.08 classified as a SN la at z = 0.028.
® Annotators ¢
4) Status >

‘/ : Supernova

The transient is possibly associated with SD. 7 9 an r=17.75 mag galaxy found in the NED/SDSS catalogues.
Its located 7.57" N, 11.00" E (7.5 Kpc) from the galaxy centre. A host z=0.028 implies a m - M = 35.44.
E  Quick Start
© About
® FAQ

Schema Browser @

# Contact
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Automatic Learning for the
Rapid Classification of Events

date

Sat,04Feb202308.. ~ @O AVRO

[l ZTF23aabtfho

¢ SN CANDIDATE ®* UNKNOWN

Discovery date: 2023-02-04 08:25:23.998

- .
Last detection: 2023-03-17 05:18:03.997
Number of detections: 11
Number of low quality alerts: @
- T Number of upper limits: 14
Stamp Classifier Lc Classifier

SN

SN candidate: 91% [ Unknown: 9%

gband @ rband

Vs asteroid

CV/Nova

Difference magnitude

v

v w

Jan 15 Jan 29 Feb 12 Mar 12
2023

) ) Observation date
+ Difference magnitude DC magnitude DC apparent flux



AANTARES

ZTF23aabtfho

ZTF23aabtfho VLightcurve

Num. Alerts: 25

Num. Mag. Values: 11 passband®g @R rcid: @35 ®46 type: emag ~ulim «llim
Associated Tags: errors

nt_cand

Alert Brokers: AL
External Services @: IPAC, NED
SIMBAD, SNAD, TNS, VizieR

& Finder Chart

DEC+

Magnitude

T T T T
59,970 59,980 59,990 60.000

Time (MJD) Range: (2023-01-04 — 2023-03-20)

T
60.020

VAlert Thumbnails
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v
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w X -
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ML classification
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0.4 0.6
False positive rate

Lochner et al. 2016

. . Muthukrishna et al. 2019
Potential for major advances

e Improved ML methods
e Better training, with data and models
e Large and expert community - rapidly changing field
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| asair and lightcurve fitting
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Lasair focus

 Mover/star/galaxy separations (galaxy offset or nuclear transient or AGN)
* Provide trustworthy measurements and values

* Host galaxy match and redshift

e TJrustin the data values

e User decides

 (Can work with Lasair team on “Annotator” 19




LASA?R

= Filters @

£  Watchlists
@ Watchmaps
@ Annotators

&) Status

Quick Start

© About

® FAQ

m Schema Browser

® Contact

L asalr watchlists

00
= B

Public Gallery

Watchlists submitted to the public gallery by other Lasair users. You can view matches or copy individual watchlists into your own
collection.

Name

_TNS__

BL Lac for TeV

AM CVn

AM Her

Milliquas_1000000

E+A galaxies

Gaia DR2 white dwarfs

Owner

W Roy Williams

W Roy Williams

w Roy Williams

w Gavin Ramsay

w Roy Williams
W Matt Nicholl
w Roy Williams

Description

All the sources in the IAU
Transient Name Server
https://www ... more

BL Lac candidates for TeV
observations (Massaro+,
2013)

These are 56 very close
binaries of compact objects,
from " ... more

Magnetic CVs (B>10MG).
some go into prolonged low
states. se ... more

million

French & Zabludoff 2018

Gaia DR2 white dwarf
candidates (Gentile Fusillo+,
2019) MNR ... more

Count

113,233

42

55

101

999,998

51,907

486,641

Created

~

2023-03-14 14:18:26

2023-03-14 14:18:26

2023-03-14 14:18:26

2023-03-14 14:18:26

2023-03-14 14:18:26

2023-03-14 14:18:26

2023-03-14 14:18:26

& Help



L asalr Watchmaps

I h s 5 l ’R o We are only displaying the first 1000 objects matched against this watchmap. But don't worry! You can access all results via the Lasair APIl. X

Filters

sjsmartt "

(0 'SDSS'Watchmap Associations

Watchlists

ea of the SDSS footprin ;
Watchmaps : The area of the SDSS footprint The watchmap is active.
Annotators

Status

Quick Start
About
FAQ

Schema Browser © Duplicate

Contact

—— () Export v
°=— Watchmap Results

A list of objects located within the 'SDSS' watchmap

objectid ramean decmean last detected (days ago)
ZTF17aaaczrx 8017689 18.611806 716.5

ZTF17aaaczrn 83.64818 19.564695 94.3

ZTF17asaczqz 83.67144 20.544645 95

ZTF17aaaczqg 83.39188 17.599240 758




Landscape now to 2030

Updated mm O1 02 == O3 == 04? 05
2023-01-23

80 100 100-140 160-190 | 240-325
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LIGO i S

40-50 80-115 | 150-260

] Mpc Mpc | Mpc
Virgo — 1

0.7 1-3 =10 =10
Mpc Mpc Mpc Mpc

KAGRA | |

G2002127-v18 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

https://observing.docs.ligo.org/plan/
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Discussion points

1. Are we taking the right approach with Lasair ?

2. Can we facilitate your science, and what extra
can we do 7

3. A UK strategy for time domain real-time data
federation, classitication and curation

Roy Ken BDEVE Gareth
Willams  Smith Young Francis

“Np-AJ q All very helpful!
psr S ( ‘ 7 i '“:
23




Finally the last word ...
the latest on alerts from LSST
7th Feb 2023

The LSST Survey start: 4-7 months after System First Light. Some
“near-live” alerts are planned around the time of the LSST Survey start,
and then alert production is planned to increase smoothly to "live"

during the early months of the LSST Survey, covering more regions
over time as the static-sky templates are built up.

Monthly updates (including diagram updates) :
https://www.lsst.org/about/project-status

https://Isst-uk.atlassian.net
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Openstack cloud “Somerville”
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Kafka cache TNS/GCN || | ). Streaming queries

I Watchlists

‘ Areas Galera \
Classify Objects

Ingest LC features Galera = MySQL++
Cassandra = NOSQL

. Users @
Tagging Stored queries

Lightcurves Watchlists

Cutout
O Cassandra @
[
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Webserver
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