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Gemini
With our international
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~ Rubin Observatory Operations

i An NSF DOE Partnership

Kitt Peak




We are honored to have the privilege to conduct

.~ astronomical research on lolkam Du’ag (Kitt Peak) in e
- Arizona, on Maunakea in Hawai‘i, and on Cerro Tololo - -

~and Cerro Pachén in Chile.

AP TS
- o

T We recbgnize and acknowlédge th»e Qery sig-nifican-t

_ cultural role and reverence that these sites have to

~ the Tohono 0'odham Nation, to the Native Hawaiian
community, and to the local communities in Chile,
respectively.



| 1[2%'“ COVID Impact

All of our observatory sites were closed on March 16

Gemini North returned to operation in mid-May
All other sites returned to operation in late September

We thank NSF and AURA for supporting us throughout this
pandemic
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Our Vision for NOIRLab

A National Laboratory for OIR Astronomy from the Ground

Mission Statement

“Enabling breakthrough discoveries in
astrophysics with state-of-the art ground-based
observatories, data products and services for a

diverse and inclusive community.”
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@.; 1[“3&“ NOIRLab Goals for 2020s

« Lead the world in Survey and * Create, Curate & Serve High-
Data Intensive Astronomy from Level Data Products & Data
the Ground Analysis Software for Our

Instruments

« Become The Leading Resource
for Time Domain Astronomy in « Lead Community Discussions
the US Around New Directions,

Planning & Implementation
e Conduct High Precision
Astronomy From The Ground « Be an Agent For Change
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E"b'“ Our Vision for NOIRLab

Be an Agent For Change

Make Diversity Part of Everything We Do
Lead by Example
Help Build the STEM workforce of Tomorrow




‘\’5; GE‘SJR Engaging with the User Community

We are evolving our modes of engagement, while sustaining
existing approaches

Strategic Advisory Committee (recently launched)
High-Level Guidance to Leadership Team

Program-focused Standing* and Ad Hoc Committees
Detailed guidance to Program Directors

Cross-Cutting Advisory Committees (upcoming)
Time-Domain Astronomy
Data Intensive Astronomy

*including Users Committees, Telescope
Allocation Committees, Science and

AURANS Discovering Our Universe Together ~ Technology Advisory Committees



& | €9" Gemini Observatory

Become The Leading Resource for Time Domain Astronomy in the US

Conduct High Precision Astronomy From The Ground

Create, Curate & Serve Data Reduction & Analysis Software for Our Instruments

Red camera arm
(650 nm ~ 800 nm)

Blue camera arm >,
(500 nm -~ 670 nm) >

Discovering Our Universe Together 9



'L"SJR Observrng @ Gemini Observatory

“-.'Gemrnr N and Gemrnr S are Currenty operatrng

- Fast-Turnaround: due Jan 31 (monthly)
- 2021 Large & Long: Lol due Feb 8th, proposal Apr 1 (annual)
< },'__31_21B Semester due Apr 1 |

| "D'ireetdr’s Discretionary, * Peor Weather (an

Discovering Our Universe Together



!Eé’b"* High-Resolution Spectroscopy
Avallable Now: IGRINS and MAROON-X

Coming Soon: GHOST 100000
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R®ONX

New Radial Velocity Instrument for M Dwarfs at Gemini-N
Pl. Jacob Bean, U. Chicago

Goal: Sub m s-1 precision and reach to late M dwarfs out to 30 pc (V=17).

Approach: A highly-stabilized, fiber-fed spectrograph covering 500 — 900
nm at R=85k with simultaneous calibration feed and pupil slicing.

Status: The instrument is fully operational, first science data have been
submitted for publication, open community began in 2020B.

AURA ° Discovering Our Universe Together 12



AR®ONX

New Radial Velocity Instrument for M Dwarfs at Gemini-N
Pl. Jacob Bean, U. Chicago

Data obtained one year after first light

MAROON-X GJ908 RVs (Sep 2020)
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during the third science observing run
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Friday Jan 8th - Media Workshop on Multi-
messenger & Time Domain Astronomy

Monday Jan 11th - 4pm, Interactive Exhibit
Hall, Gemini Program Platform Overview == TR
Best Medla Prak:tuces
- for-Multi-institution \l
chence Collabqnat ns

Friday Jan 15th - 4:40pm, NOIRLab Booth

DRAGONS (Data Reduction for Astronomy
from Gemini Observatory North and South)
demos

AURA Q NSF Biweekly - June 29, 2020 Discovering Our Universe Together 14



t‘%‘" Vera C. Rubin Observatory

The Vera C. Rubin Observatory mission is to create a vast astronomical dataset
and web-based analysis environment for unprecedented discovery of the deep

and dynamic universe.

Lead the world in Wide-field Survey Astronomy from the Ground

Deploy Rubin as the world’s most powerful engine for Time Domain Astronomy

5-Sigma Limiting Mag(AB

0.4 0.6 08 10 12 16 20 24
Wavelength (microns)
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“4NOIR

‘@ Vera C. Rubin Observatory

A ¢ 1 I::"ri;

Current First light and Survey
Schedule

* Rubin Operations is planning
for an October 01, 2023 start to
full survey operations

* Engineering First Light ~ May
2022

« LSSTCam first light ~ October
2022 af

 Execute 10 year Legacy Survey
of Space and Time: 2024 -
2033

AURA Q Discovering Our Universe Together



Vera C. Rubin Observatory

Transition to Operations D2
==
« Currently in pre operations (FY19 - Legend
FY23) ——
0> E'Jgi'?éﬂ(s’?ravgﬁ;; t?yestem Observatory Operations
* Detailed Operations Plan finished this _
year o— 1L
« Team ramping up (100 people, 40 FTE | S Sastenm i
this year) o
« Ramping up Operations experience in Community ———— o+—
Google cloud based Interim Data
Facility
* Major in kind contribution program for o @
international participation = 3 4
. . . . ducation and Public
* Deep coordination with Construction public 5—2 e Qutreach
team

AURA Q Discovering Our Universe Together



.. Lab

Engaging with the Rubin User
Community

(come talk to us at the Rubin booth!)

AURA °

Primary connection to Community is through
data products, nightly and annual.

Users connect via Rubin Science Platform
(RSP) at the US Data Facility and other
centers.

Primary interface for support is the Community
Engagement Team. They will manage
community.Isst.org for user crowd sourced
support as primary knowledge base.

Rubin will have direct connections to Science
Collaborations too.

Programs for support of underserved and
small institutions

Vera C. Rubin Observatory

- Firefly
o

Community ) ,,/{;Aepe“de‘nt Dal'e

Science _—/ / .
& y. /
/ //
/

Observatory
Raw Data
NOIRLab &

Follow Up
Observations

= Public Outreach
> and Engagement

Discovering Our Universe Together




adam.bolton@noirlab.edu

Community Science and Data Center (CSDC)

US community leadership in

« Survey-scale and data-intensive astronomy from the ground
 Time domain and multi-messenger astronomy
 Broadening research participation through open access

ASTRO
DATALAB

+

ANTARES

NOIRLab Data Services Demo
Session at 4:10 EST today

Discovering Our Universe Together 19



= MENU

PROPOSAL EDITOR:

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Aenean commodo ligula eget
dolor. Aenean massa. Cum sociis natoque penatibus et magnis dis parturient montes,

Time Allocation System | “enoirLab

Settings General Essay Investigators Runs Targets Attachments

o P+ 3 1004

NOIRLab Proposal, received 28 Sep 2020

TESTUSER@MAIL.C

— HideRender [} RenderinNewTab +&\ Collaborators

& |

l 20002 Q74824 |

nascetur r
sem. Nullg
vulputate

== All NSF-funded OIR system time, including time-domain and multi-facility

/7 P
(EhE |
Co-InV

Note.
m

New observing proposal system coming in
2021-2022

Modern software interface
Support for dual-anonymous review

Runs:

#' Run1-SOAR: TSpec - ObsMode: C, InstMode: 32A0 - 56 Nights in 20208 (dark) rﬁ X

None

, vulputate eget, arcu.

:quested for this project
No. Nights Moon Optimal Mo.
56.0 dark ‘

|
|

Scheduling constraints and non-usable dates (up to siz lines):

Primary Investigators: Example Standard Proposal
Enter the primary investigators that are on the proposal. There can only be two primary Abstract of Scientific Justification (will be made publicly available for accepted proposals):

elit. Aenean commodo ligula eget dolor.
nis dis parturient montes, nascetur ridiculus
pretium quis, sem. Nulla consequat massa

Accept.

Discovering Our Universe Together

Upcoming NSF MSIP-enabled
open access time

A
@,
L C%

Las Cumbres

’fzjéfj Observatory
g
""-*.- W. M. KECK OBSERVATORY

Maunakea, Island of Hawai'i
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It‘;’;“ Science with big data from big surveys

New survey imaging & catalogs New survey-scale spectroscopy data service

. |
Dark Energy Survey DR2 | * Currently serving public SDSS optical spectra

®* DESI Legacy Surveys DR9 (coming soon)
®* NOIRLab Source Catalog DR2 |

®* Preparing for 40+ million spectra from DESI
* First DESI data release expected in early 2022 |

* DECam Local Volume Exploration Survey |

4 ™
Long range plan:

* Bring big data and big computing together

S Enable combined analysis of Rubin and other big surveys

ASTRO
DATALAB

)

datalab.noirlab.edu

AURA ° Discovering Our Universe Together 21


https://datalab.noirlab.edu/

ANTARES
A general purpose community event

broker for time-domain astronomy

Scalable to Rubin-LSST rate & volume

Operating now for Zwicky Transient
Facility public surveys

v/ Hosts user-defined Python filters

V' Fast access to alert history database

v Support for “watchlist” uploads

v Webpage, Slack, and API alert distribution

v Integrates with ToO follow-up

AURA °
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https://antares.noirlab.edu/

4700

CTIO + KPNO

1ves & data services
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. 4 New Gemini data publication & analysis support
New petabyte-scale Astro Data Archive for | P y PP

e

* Modern software interface ;
®* Fast & flexible search capabilities

Interactive and programmatic interfaces

astroarchive.noirlab.edu

®* Gemini GOGREEN survey data products hosted
In Astro Data Lab; additional Gemini Large and
Long Program data sets in future

New Gemini data reduction example notebooks
from US-NGO team (IRAF, DRAGONS)

datalab.noirlab.edu github.com/usnqo

<200

Long range plan:
« National ground-based OIR data archive

* Integrated data-science platforms for all NOIRLab telescopes
* Full-featured scientific data systems for TMT and GMT

S Tie Py 4150

<4100

450

3000

AURA Q Discovering Our Universe Together
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https://datalab.noirlab.edu/
https://github.com/usngo
https://astroarchive.noirlab.edu/

ifé’b"‘ Mid-Scale Observatories

Lead in ground-based Survey and Data Intensive Astronomy
Dark Energy Survey, Dark Energy Spec. Survey, Legacy Surveys

Be a Leading Resource for US Time Domain Astronomy
Rapid-response Imaging & Spec. on Blanco SOAR, Small apertures

T

Conduct High Precision Astronomy
Precision Radial Velocities with NE

TOHONO O'ODHAM
NATION

Blanco / DECam




|4 DARK ENERGY

o o]
u ‘,'. i = \ .
Ll oo @ENERGY PR | hitps://desi.Ibl.gov
U.S. crimeniof Energy Office of Science Office of Science BERKELEY LAB D E S I @ M aya I |

U.S. DEPARTMENT OF

« Stage IV Dark Energy Experiment
« ~35M redshifts over 5 years :
e Survey validation underway ”)
>50K well-measured redshifts
g ANTS December 2020; DESI collaboration
LA
VLY , : Bright-time
w0 '50'00' C e e s oo science too!

Wavelength [A]

Bright

B Galaxy &

& Milky Way

| Surveys

§ Left:

DESI on M33

GORDON AND BETTY
3\ HEISING-SIMONS 25
etidon Technoiogy = FOUNDATION
Facilities Council ~—=

CONACYT FOUNDATION

Spectrum of z~4.75 QSO (red line = data, black line = template)
Credit: DESI collaboration

Thanks to the DESI sponsors and Participating Institutions|




Ihttps://www.legacysurvey.org I

Dark Energy Camera Legacy Surveys (DECaLS) DR9

2150 175 200 22 250 275 2300 2325 2350
z-band depth (mag)
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Wide-field imaging @ Blanco

Abell 3827 Del’Antoriio et al

b Y

NGC 6334 Willis et al 2015 ApJ 809,87

T Near IR — NEWFIRM
Returning for 2022B

Galactic Bulge Rich et al 2020 MNRAS 499,2340

AURA ° Discovering Our Universe Together 28



« Core of NN-EXPLORE
* Precision Radial Velocities
 AA380-980 nm, R~120K

« Goal: 30cm/s precision
« Data pipeline (NExScl)

NOIRLab TAC

* Time thru

1 ¥

Solar telescope is monitoring the
Sun daily; pipe-line reduced

AURA Q

mpsneidpsueds | N E | [ @ WIYN

(From the Tohono O’odham word “to see”; rhymes with “fluid”)

2.0

1.5 1

1.0 -
0.5 _ " e ° ,‘ ’ -.‘.‘.: B ..’.: b . . .

V (m/s)

0.0 - O GRCTE T e o " . ?
& —0.5- o | et St e EPSPEL

—1.5 1 .
black symbols - unbinned RVs (40 s exposures) Credit: Arvind Gupta

—2.0] colored symbols - binned RVs

0.;')6 0.;')7 0.l58 0.;')9 0.:50 0.231 0.62 0.63 0.64
Time (JD-2458862)

Measured RVs for r Ceti == bright, RV stable star
Averaging over stellar p-mode pulsations,
NEID approaching target precision
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Eé’b"‘ AESN Time Domain @ SOAR

Agile platform for follow-up with Optical
(Goodman) and near-IR (TripleSpec-4)

spectroscopy; expanding AEON queue

6 capabilities
g
o
o]
% i 3 , : 5 . l Hle I l l l l ' l l ] —I— IIYJ Ba'nd (+;38d)
< +62.30M & ; ‘“’*;-%..wi'lﬂ@ M’W S~ —— H Band (+38d)
> MM | 15”"’%%‘!"‘ | o —— K Band (+38)
s g '{'é Ca Il Vel ‘
'6 1 |
: ] I~ M
C 1 V #V W‘"W\M
1.0
Bt N R%t Wavelength pum)
O et Voot (B SN2019ehk (type Ib)
Jacobsen-Galan et al 2020
SN2018Cow arXiv 2005.01782

Margutti et al 2019 ApJ 872 18
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NOMRLab/NSF/AURA/M.T Patterson

FY2021 Priorities

DESI, NEID surveys fully operational @ Mayall & WIYN
DESI/Mayall future(s) planning

Expand wide-field imaging capabilities @ Blanco & SOAR
* New narrow-band filters for DECam

* Prepare NEWFIRM for installation @Blanco

* Investigate ISPI upgrade for SOAR

Strengthen stakeholder relationships
* Tohono O’'odham Nation and other Indigenous Communities
* QOperational partners

Protect dark skies
* Ground-based light pollution
* Satellite constellations

Discovering Our Universe Together



| 1["3.,'“ Looking Ahead
2020 was a challenging year for us all

The prospects for 2021 are good

EXxciting capabilities coming on-line
New instruments, software data sets, preparing for Rubin
Welcoming observers back!

Patrick McCarthy, NOIRLab Director
pmccarthy@aura-astronomy.org

AURA Q NSF Biweekly - June 29, 2020 Discovering Our Universe Together 32



GEMINI

OBSERVATORY
se, Sharing its

Exploring the Univert: g Wonders

A special thank you to our
sponsors, partners, and
collaborators =
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e o §NOIR _ |
N | flab Questions? #420_noirlab_town_hall

_ . | The NOIRLab
i B Dbooth is in the

Enabling breakthrough

discoveries in astrophysics with . N S F EXh I b It H al I .

state-of-the art greund-based
observatories, data products
and services for.awdiverse’and
inclusive community.. :

e e Join us there in the
€ . “’;’i’, £ ®  Town Hall After
SR P Party Breakout

| - b X0 C B Room after

Observatories 'a'é"rmﬁl Observatory 5gts,21rvatorv i gg'd" B’IalégigleﬁtCé?'ICE Let's Chat..‘ . Let's Zoom Q .. : CI i C ki n g b L et, S

L : . ——— Zoom”.

TAKE OUR @ & °
QUIZ 10

NOIRLab WIN Job Video ja Take our QUiZ!

Cerro Tololo Kitt Peak
Mid-Scale

atAAS opportunities Downloads

(#exb_noirlab)
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