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Vera Rubin Brought Dark M
atter to Light

To honor her legacy, please use Rubin O
bservatory, not VRO

M
ade essential contributions that 

influenced the entire science 
com

m
unity and our study of dark 

m
atter

U
sed state-of-the-art technology 

in new
 w

ays to answ
er exciting 

scientific questions

Advocated for w
om

en and m
ore 

inclusivity in science
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As for nearly everything else in the w
orld, the Covid-19 pandem

ic has had a m
ajor 

im
pact on the Rubin O

bservatory construction project, and so then on operations 
planning.

W
e w

ere forced to suspend all activity on the sum
m

it facility in Chile in m
id-M

arch 
(2020).  O

ur prim
e contractors engaged in assem

bling the dom
e and telescope 

m
ount assem

bly w
ent hom

e (to Europe in both cases), and getting them
 back into 

Chile has been one of the m
ajor challenges w

e have faced in the ensuing m
onths.

W
ork at SLAC N

ational Accelerator Laboratory on the cam
era w

as also im
pacted.  

The Lab shut dow
n nearly com

pletely from
 M

arch until M
ay, and has allow

ed only 
a lim

ited num
ber of essential personnel back on site ever since.
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Current First light and Survey 
Schedule

•
Engineering First Light ~ late 2022

•
LSSTCam

 first light ~ First half 
2023

•
Rubin O

perations is planning for 
full survey operations not earlier 
than O

ctober 1, 2023
•

Execute 10 year Legacy Survey of 
Space and Tim

e: 2024 - 2033
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L1 and L2 lenses in their assem
bly

22 science raft

5 corner rafts

L3 lens in its m
ount

C
am

era B
ody and backflange

2 shutters

filter exchange system

U
tility trunk

C
ryostat internals

D
ata A

cquisition system

A
uxiliary electronics

3.2 G
iga P

ixel Focal P
lane8

r-band filter
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●
Progress:
○

4 filters have now
 been fully coated and 

have been accepted from
 the vendors.

○
r-band filter has been assem

bled 
accepted and delivered to SLAC in 
M

arch 2021. z and i-band have been 
assem

bled and are ready to ship.
○

g-band filter first surface coated
●

Rem
aining W

ork
○

O
n track to com

plete delivery of all 
filters to SLAC by end of M

ay 2021.
●

Rem
aining risks

○
Schedule tim

e to com
plete the 

sensitive u-band filter. N
o im

pact to 
broader project 

Filter
C

oarse 
G

rinding
Fine 
G

rinding
P

olishing
Finishing

C
oating

C
oating 

M
etrology

M
ounting 

in 
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r
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●
Version 21.0.0 of the Science Pipelines w

as released.
●

Crow
ded fields processing - how

 are w
e doing? - w

ill be DM
TN

-171 
●

M
inor planet center data exchange w

orkshop m
entioned last tim

e see DM
TN

-180
●

DM
TN

-049,  Roadm
ap for serving photom

etric redshifts shared w
ith the com

m
unity 

(w
orkshops and call for LO

Rs; see com
m

unity.lsst.org)
●

DRP pipelines Gen3 ready and should be verified by June (for DP0.2 freeze)

Prototype linking 
algorithm

 
H

eliolinc2 now
 

reaching 95%
 

com
pleteness for 

solar system
 

objects.

N
CSA now

 ingests m
any stream

s of data 
w

ith AuxTel back on sky: Com
Cam

 
(Sum

m
it) , SLAC BO

T and CCS, N
CSA Test 

Stand Auxtel and Com
Cam

. 
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Chile:
●

Com
Cam

 + PathFinder at functioning at Level-3
●

Cam
era Cart Assem

bly testng H
exapod/Rotator & CCW

●
M

irror System
s verification tests of M

1M
3 and M

2
●

Com
m

issioning Com
puting Cluster H

W
 installed

●
Engineering & Facilities Database operational and recoding 
data for verification analysis

●
Com

m
and script processing

●
AuxTel (addressing technical issues)

Tucson
●

Softw
are test stand (needed before N

CSA m
ove)

●
Calibration integration

SLAC
●

LSSTCam
 I&T (presentations presented at this m

eeting)
●

Shipping verification test (currently delayed)

N
CSA
●

System
 softw

are test stand (w
ill eventually be m

oved to 
Chile)

●
Gen-3 Butler

●
Rubin Science Platform

●
Engineering & Facilities database m

irror 

LSSTCam
 shipping test preparations (left, 

center) and filter exchange procedure test 
(right)

Com
cam

 + refrigeration PathFinder 
integrated at Level-3 - Com

Cam
 running in 

stable state for past few
 m

onths

PathFinder plum
bed and ready at Level-3 - 

Cold system
 turned on this w

eek for 
functionality test - <-30C achieve in ~2m

in 
- next up heat load testing
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●
Team

 continues to m
ake excellent progress in 

difficult conditions
●

Back-end developer and Content Strategist recently 
hired and m

aking great progress w
ith final 

deliverables
●

Visual identity is supporting the details for final 
efforts

●
Som

e technical challenges rem
ain but team

 is w
ell 

positioned to succeed and validate all deliverables in 
FY22.

●
Start of EPO

 O
perations in FY23 w

ithin N
O

IRLab 
Com

m
unications, Education, and Engagem

ent team
.
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•
O

perations Planning
•

Com
m

unity 
Engagem

ent
•

Data Preview
 0 (DP0) 

com
ing

•
Cadence Studies 
O

ngoing w
ith the 

Com
m

unity
•

In kind program
 

advancing 

15
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•
Pre O

perations is active
•

Planning for O
perations for 

Legacy Survey of Space and 
Tim

e O
ctober 2023

•
Full survey proposal and 
detailed plan for O

peration this 
year (check in w

ith us at AAS 
239)

•
Team

 ram
ping up, 100 people 

(40 FTE) this year at N
O

IRLab, 
SLAC, U

W
, Princeton, N

CSA, 
BN

L, FN
AL …

•
Data Preview

 for the com
m

unity

16



Vera C. Rubin O
bservatory    |    LSST:U

K All H
ands  |    11 M

ay 2021
Acronym

s & Glossary

�
+ -�/$*).��/�/0.

17

●
5 year proposal for Rubin (N

SF) funding in full 
developm

ent. 
○

FY23, FY24 - FY27 (last year pre ops and 4 years full survey operations)
○

Detailed plan review
ed in April 2020 being updated

○
Budget profile presented to agencies in M

arch, holding to that. Total 
ask is ~ $860M

 
○

Proposal due Decem
ber 17, 2021. Joint Review

 of Rubin Plan plus N
SF 

review
 of N

O
IRLab and all program

s.
●

FY22 - FY23 explicitly sync’d w
ith M

REFC. Planning for full 
start of operations O

ctober 1, 2023 (com
pare M

REFC early 
finish late Septem

ber 2023). W
ill adapt to Construction 

schedule as it happens. 
●

Data Preview
 0 (DP0) this June in the Google Cloud IDF w

ith 
Rubin Science Platform

 (see slides below
, O

’M
ullane)!
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●
In kind program

 w
ell advanced. Aw

aiting approval of 
Rubin M

anagem
ent Board of Rubin Recom

m
ended 

Program
. 

●
In kind includes:
○

U
K Data Facility, alongside French DF (see slides below

 
from

 W
il O

’M
ullane)

○
U

K IDAC, as part of an international netw
ork of ~14 

Independent Data Access Centers
○

Contributions of dedicated and directable effort, 
developing softw

are and providing com
m

unity support 
in Rubin team

s and the LSST Science Collaborations
●

Staff transition to O
perations w

ell in hand and on track. 
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M
ultiple data facilities

●
U

nited States Data Facility (U
SDF)

●
French Data Facility at CC-IN

2P3 
○

50%
 of data release processing 

●
U

K Data Facility
○

25%
 of data release processing 

●
Independent Data Access Centers 
(IDACs)
○

M
ost serve only a subset of 

data
●

Cloud - based Interim
 Data Facility 

on Google (pre ops).

��/���-*�0�/$*)��.����
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●
To m

itigate the risks of —
 and the delay im

posed by —
 the 

U
SDF selection process, w

e have set up an Interim
 Data 

Facility (IDF).

●
Cloud hosting seen as best option, on the basis of m

axim
ising 

flexibility and m
inim

ising investm
ent in hardw

are and new
 

staff.

●
Cloud contract has been tendered, Google w

ere selected as a 
provider for 3 years of service. 

●
W

e are m
igrating som

e existing services to GCP to support 
Data Preview

s 
)/ -$(
���/�����$'$/4�*)��**"' ��'*0���
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Slide: H
sin-Fang Chiang
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●
Science platform

 is up as planned 
for internal use. (Due M

arch) 
data.lsst.cloud

●
Q

serv is up and the DC2 catalogs are 
loaded. (Due April)

●
PanDA on IDF(for DP0.2 see also 
RTN

-013)
○

H
ave run 30K jobs (due April)

●
Im

age access (Gen3 Butler ) due in 
M

ay but should be sooner.
●

Data product docum
entation from

 
CET (due June) 

○
U

nderw
ay dp0-1.lsst.io
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●
All prom

pt processing, 25%
 of data 

release processing, full archive, and 
data access services to the U

S and 
international com

m
unity. 

●
To be in the SLAC Shared Science 
Data Facility (S3DF) at SLAC

●
Cloud-based Interim

 Data Facility 
w

ill be used for pre-ops activities.
●

W
orking on transition plan (FY22 - 

FY23)
●

FrDF and U
KDF participating in 

discussions 
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●
U

S DF goals
○

Start ram
ping up now

 - be prepared to install initial services here in ~1 year
○

Parallel N
CSA functions in FY22

○
Be prepared to take over from

 N
CSA in FY23 in advance of full O

perations.

●
M

odest hardw
are budgets until FY24

○
Planning on first big purchases to execute DRP1 in m

id calendar 2024 - trigger 
purchase O

ct  2023
○

4k cores, 10 PB each of disk, tape in FY23

●
Build the team

 and the w
orking relationships

FY21
FY22

FY23
FY24

SLAC 
as DF

O
perations 

starts
Initial 
U

S DF
U

S DF
ready

Slide: Richard Dubois

D
P

0/ID
F N

ow
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LSST Cadence O
ptim

ization

24
Vera C. Rubin O

bservatory   |   AAS W
inter M

eeting 2021

Resources

Read: “Survey Strategy and Cadence 
Choices for the LSST”
ls.st/pstn-051

Read: The Survey Cadence 
O

ptim
ization Com

m
ittee (SCO

C)
ls.st/55y

W
atch: The First SCO

C-Science 
Collaborations W

orkshop (Dec 2020)
https://ls.st/agenda1

Participate: W
rite a Cadence N

ote for 
the SCO

C.
ls.st/doc-36755

Cadence refers to how
 often fields are revisited, both w

ithin a given night 
and in betw

een nights, for the W
ide-Fast-Deep “M

ain Survey.” DDFs and 
other m

ini surveys have distinct cadences too, and all these are part of an 
integrated “survey strategy.”

2020
: Form

ation of the LSST Survey Cadence O
ptim

ization Com
m

ittee 
(SCO

C), w
ho is charged to recom

m
end specific survey cadences to be 

adopted for com
m

issioning, early science, and the 10-year survey.

Apr 15, 2021 Deadline: Subm
it Cadence N

otes to the SCO
C.

-SCO
C requests input from

 the science com
m

unity
-prim

arily regarding 100+ new
 O

perations Sim
ulation 

(O
pSim

) runs and m
etrics

-call for Cadence N
otes: ls.st/doc-36755 

-Initial survey strategy Decem
ber 2021

-38 notes received
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●
Telescope and facility m

aking progress. N
ext 6 m

onths w
ill be critical to 

staying on track w
ith rebaseline (CO

VID is still the big unknow
n).

●
Cam

era recent progress is encouraging and show
s the cam

era is expected 
to exceed its perform

ance requirem
ents

●
DM

 and EPO
 m

aking good progress
●

O
perations plans and activities continue to advance including robust in kind 

program
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