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-~ Gemini
With our international
partners
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o Rubln Observatory Operations
— 1] NSF—DOE Partnership

Cerro Tololo
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MARON-X DECam DESI

NEWFIRM IGRINS

NOAO KASI/UT Austin U. Chicago FermilLab LBNL Penn State/NASA
@Blanco @Gemini S. @Gemini N. @Blanco @LEVEN @WIYN
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By the Numbers.... today

AURA °

!9 NSF’s NOIRLab

4
i

Distribution of US users — 2019 through 2021
Normalized by AAS membership

Powered by Bing

US norm.:
2019B & 2020A
+2020B & 2021A

I 0.833

0.038

2000 nights/yr of 4m and 8m telescope time
1200 proposals per year

700+ refereed publications in FY2021

500+ investigators/yr — US and international
31 instruments available

17 tenant telescopes on Kitt Peak and CTIO
> 37 billion distinct objects in data archive
> 7 Petabytes of data

> 2/3 of the sky with > 30 min exposure time
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09" Key Themes from the Decadal Report

Invest in diversity, training, fellowships
Prize Fellowship, REU program, Interns

Collect demographic data — and outcomes

TAC demographic data, dual anonymous, success rates
Framework to address satellite constellations
IAU Centre and SatHub

More remote observing, less travel
Sustainability Program

Pipelines for Science Ready Data
CSDC+, DRAGONS

Community Astronomy model
Engaging Indigenous peoples

AURA °
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NOIRLab’s Role in The OIR System’

Leadership of the Execution of Rubin’s LSST...

US ELT Program providing open access to the data

Coordination of facilities & systems Operation of unique capabilities

for Time Domain Astronomy e.g., DECam, NEID, GNAO, GEMS, DESI...

Leadersh_lip })” J Contributing to a healthy R&D program of Technology
G LY 8a5e Development...coordination of US excellence in the
the future design and construction of instrumentation

*From Pathways, Table K-3
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Pathways to Discovery Report

“Because of the powerful potential that large (20 — 40 m) telescopes
with diffraction-limited adaptive optics have for astronomy, and
because of the readiness of the projects, the survey’s priority for a
frontier ground-based observatory is a significant U.S. investment in
the Giant Magellan Telescope (GMT) and Thirty Meter Telescope
(TMT) projects, ideally as components of a coordinated U.S.
Extremely Large Telescope Program (ELT) program.”




57 The US ELT System

MT and GMT

ﬁ: GMT/LAS CAMPANAS

US ELTP Open House
Tuesday 5:30 - 7:00
Ballroom D




02" Satellite Constellations

OneWeb to resume

satellite [launches  Amazon signs multibillion-dollar Project Kuiper
launch contracts

through agreement .o s e
SpaceX g TAU “Qi9° SKAO

Ag resume its lau
pr¢ constellation fi
grade secure connectvity around the world.

4

Amazon's 83-launch deal includes 18 Ariane 6 launches, 12 to 27 New Glenn launches and :
United Launch Alliance Vulcan Centaur. Credit: Arianespace/Blue Origin/ULA

155 M7 94

TOTAL LAUNCHES TOTAL LANDING!
Screens| hot



|JAU Center for Protection of Dark and
Quiet Skies

= Working with industry to mitigate impacts
= “Sat Hub” — software tools to predict passes and remove streaks
= "Policy Hub” — provide information to policy makers

= Communications — provide information to astronomers and
public

new website launched (www.iau.cps.org)

» Satellites and Laser Guide Stars

NOIRLab and NSF in discussions with the Laser Clearing House and
satellite companies

AURA °
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New Capabilities &
Next Generation User Support

Janice C. Lee, Chief Scientist
Gemini Observatory/NSF’s NOIRLab

12



NEWFIRM Leaving Kitt Peak...
...bound for Tololo

AURA °

NEWFIRM at the Blanco

NEWFIRM Wide-Field IR
Imaging for Time Domain and
Multi-Messenger Astronomy
on the Blanco 4m

ISPI IR imager moving to
SOAR with new detector

13



@ ’-%.T_ﬁ.flj“o”? GHOST Integration at Cerro Pachon =<

* The first week of April brought the first team members
from Canada, Australia and Hilo to work with the GS
engineering team on unpacking and assembly.

* 14 external team members will work in person along

the different integration and verification stages that
follow, until the planned on-sky commissioning in June.

WSEMINIM  meome |



e 1

integrated
. and inner enclosure
assembled.

% Team resumed I&T in March, with 14 team
members traveling from HAA, AAO and GN, to
work at CP in the period April-June.

.y .
GHOST Cassegrain acquisition
unit showing the mini-IFU arms.

WSEMINIM  wcome
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SCORPIO grating cells

at FRACTAL.

GEMINI

OBSERVATORY

AURA °

¢ With the exception of the cryostat, the delivery of which has been
delayed due to the radiation shield redesign effort, all other vendor
parts have now been delivered. This includes all optical components.

\'. : ,l‘.“ e - e O
3 Argermtinag



IGRINS-2 Update i

. ' g

IGRINS-2 3D model. On the
top the H & K arms, on the

bottom the 10 and SVC. IGRINS-2 bench with fully assembled 10 and the SVC,

including the detector assembly and the cryogenic components. SVC detector assembly.

% Progressing as planned into the assembly and integration phase.

WGENNE weove g




5»,*‘ 5 GIRMOS update i

% The project had a successful Preliminary Design
Review (PDR) in May, with a Review Committee
report expected at the end of the month.

% The design phase has significant involvement of
Gemini, with the expectation of becoming resident
or facility instrument in the long term.

% The next milestone for GIRMOS is the completion
of the CD phase, expected for December 2023.

% GIRMOS is forecasted to arrive at Gemini North in | | .
April 2026, with the final ATR coupled with GNAO's | GIRMOS imager FOV, and the

schedule. 4 MOAO IFU arms FOR.

WGENNE woowe




GNIRS IFUs update -

< Until March 2022 the team had limited access to
their facilities due to various social distancing
measures in place but nonetheless, they finished
up manufacturing the low-resolution IFU.

Pre-shipping tests were completed in April and
the LR-IFU is on its way to Hilo, arriving May
23rd.

The HR-IFU completion is planned for early
June.

_ On sky commissioning of both IFUs is still
g;‘jfn{{;’;‘j;jgjf‘ expected to start in July. If the HR-IFU has
(right). further delays will be installed later in the year.

WSEMINIE voowe




02" GPI-2 shipping to US/Notre Dame &~

upgrade to Gemini Planet Imager by Notre Dame, UC San Diego to
improve contrast ratio, sensitivity; move to GN by 2024
funded by NSF, Heising-Simons

T T ———



#% ¢2° GNAO -+ t§ 4
+GIRMOS  rewNaofaciity: T -

Era of Multi-Messenger”
OO - award” to Gemini Obs.
o ‘.'_,j.;j
-Jo"‘;": .- 2 : 2
:’ big ) ..-'; ': ". “. .. ’..
v ' 3 3 ¥ ’.o :
&. p : "'.", :. :
| Multiple Objects
Pick-off System Tiled Super-IFU
GNAO:
GIRMOS:
) ) . : : LTAO, GLAO over 2' FOV
Pl: S. Sivanandam; funded by Canadian Innovation Fund + MOAO (GIRMOS)

WGEMINIE  sac.onc

OBSERVATORY



Data products

LCO Network
’ \ Y i~

Filtered ™= b X \

alerts y i ST S -

o — pu—

LCO Archive

LCO Portal

NSF OIR Lab Archive

requests

" 'A Data catalogues Observation

ANTARES Event Broker
and :

Gemini API

AEON Network are up and
running!

Gemini Archive

Gemini

Surveys Brokers & TOM Systems
LSST Catalog Servers '
ZTF ANTARES, Lasair Astronomer-led Extendable network of

Gaia ALeRCE, Simbad projects programmatically-accessible

ASAS-SN Vizier, MAST, CADC, talascone Fack
pe facilities
++more TR




GPP - CORE OF NEW OCS

e Web apps + APIs + new database

e Easierto use - replaces PIT, OT

e GN/GS observations in the same
science program

e Promotes automation

e Provides constraints for the automated
scheduler

e GPP v1 completion 2024

AURA °

2" Software Upgrades to support TDA

EXPLORE

<+ Target < Asterism D Undo C' Redo Target

g Targets Summary
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Data Reduction for TDA - DRAGONS

N20170614S0201_stack.fits

c
o
=]
o
c
v
7]
0

: DRAGONS ToO
dos doo dio dil di2 . . . o
quick-look pipeline ) ) ) .
GMOS 12-amplifier data files (a dither set) Stacked 'mage (instrument signatures
removed) with catalog-based WCS
CURRENT DRAGONS CAPABILITIES 5-YEAR PLAN ADDITIONS for TDA

e All imaging modes

e Quick-look reduction for GMOS long-slit
spectroscopy

e Automation of DR for ToOs (FY2022)

AURANSY o

e NIR longslit reduction
e SCORPIO reduction



@2 Automated Scheduling

6:48 ‘C\"‘J

B GMOS (62
O F2 (38%)

2JA«Q<222 [03]

22A-Q217 [140]
=)
i

22A-Q-217 [142]
&

22A-Q-217 [144]

o
o

I GMOS (51%)
O F2 (49%)

22A-Q-301 [50]

=
R
22A-Q-301 [48]

i S y
23 00 [0)] 2 08

Excluded

Acquisition

0.0 15.0 605 " B600 GG455 full §20220406S0239

2
3
4 1200 - 0.0 150 605 i B600 GG455 full $20220406S0240
5 1200 - 0.0 15.0 605 Y B600 GG455 full S$20220406S0241

& > C @& observe.cl.gemini.edu/nightime
Observe (Gemini South) futo o CLST®  #  obsjo@geminiedu (2)
GREEDY MAX ALGORITHM
e Schedules both Gemini telescopes
together - + ——
. . . Current Conditions 1Q 0.95" CC 0.03 WV 3.2mm BG 50 Operator op_lee Observer obs_jo '/
e Optimises the current night 8| moonczzzool wress EE pascie Bgorser B © —
GMOS 1.0”, B600, GG455 OIWFS (R10.2) 1Q<0.8" CC<0.1mag @ O
e Recalculates on the fly as conditions
. Step Exp (sec) A(nm) FPU Disperser Filter Xbin YBin ROI Dataset(s)
Q) - 0. i d
change and/or targets of opportunity s | B,
. 30 40 g A o r 1 1 stamp S20220406S0235
Come In 4@ 40 : y r 1 1 stamp S20220406S0236
. Step Exp (sec) A(nm) FPU Disperser Filter Xbin YBin ROI Dataset(s)
" full 2.
e Mockup to right shows the scheduler T T B T
reacting to a change in observing
ngn . @TCS @ GCAL @GMOS
conditions by presenting the observer ; 00 150 @5 1 oo coss 2 2
. . A This observation should be interrupted due to degrading conditions.
Wlth a neW nlght plan Complete step 6 then switch to 7] in the new plan.
(& Deactivate non-essential steps itch to 22A-Q-301 [27]
0.0 0.0 600 1” B600 GG455 2 2 full
1200 €» 00 00 600 1 B600  GG455 2 2 full 564.2
Q 1200 £o} nn nn ANN [ RANN GGARS 2 ) full ARG N
Mount M1 Tip/Tilt Coma 500 Hz ' 22A-Q-222 [93] Aca _Science: 5/14 Steps (1:05:32 Remaining, 0:05:32 in Scheduling Unit)
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Rubin Observatory

Bob Blum, Director for Operations
Rubin Observatory/NSF’s NOIRLab
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'-=i"i”°'“ Rubin Observatory Status \

.*.-...
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:":'L“é’b'“ Rubin Observatory Status l
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The final LSST 10-year sky map will be like

having ~3 million of these, tiled over the entire

southern sky.

lvezic et al. 2019

AURA °

The Rubin Observatory’s total data holdings will start at ~40 PB and
grow to ~300 PB over the 10-year LSST.

Catalog Database
B Parquet Tables

Co-added Images
B Processed Images

Raw images

0
0
>
o
@©
et
o
o

) M- year of survey 10

O’Mullane et al. 2021 (RTN-003.lsst.io)
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!NOIR Transition to Operations: Building \
the Rubin User Experience

Goal: Democratize science by removing barriers to participation in the Legacy
Survey of Space and Time (LSST).

abundant, discoverable documentation of the end-to-end system

clear entry points and tutorials from beginner through advanced levels
asynchronous, distributed, friendly support

a stable software environment with compute resources

prioritize research inclusion and seed expertise across the community
enable anyone to become power user and push the cutting edge with LSST

AURA ° v



VERA C.RUBIN  Portal Notebooks APIs Documentation Support Community melissagraham v

Rubin.s‘c‘ience Platform

Portal ; Notebooks i APIs

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.

AURA °
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VERA C.RUBIN

Community forum Q =

A Collapse

Welcome to the Vera C. Rubin Observatory LSST Community forum

This Community Forum is the main portal for community engagement and crowd-sourced support for science with the Rubin
Observatory data products and services. Everyone is welcome to browse, ask questions, share knowledge, and discuss topics
related to Rubin Observatory and the Legacy Survey of Space and Time (LSST).

=

Getting started

Forum user resources:

o New here? Welcome!
Read the forum's user guide.

Review our Community Guidelines.

Read forum how-to topics.

Forum Q&A: Meta category.

Run the interactive forum tutorial.
Review the Terms of Service.

%)

Join the conversations

Discuss and ask questions about:

Rubin Science Platform

Rubin data products

LSST Science Pipelines

Survey strategy and cadence
optimization

Alerts and brokers for time-domain
astronomy

Links

Additional Rubin Observatory
resources on the web:

Rubin Observatory: For Scientists
LSST Science Collaborations
Survey Cadence Optimization
LSST Science Pipelines

Rubin Observatory technical
documentation

With thousands of users, knowledge bottlenecks are a risk to
science. Support must be accessible and timely. A
crowd-source model is the only sustainable option.

all categories » || alltags » Latest Top Bookmarks

News

News and announcements from Rubin Observatory.

Support
Community support venue for using the LSST software,
services and data.

Data Pre: B & DPORSP Service s
Rubin Science Platform M Camera Lasair

Science
Public discussions about LSST science.
M DataQ&A M Statistics Q&
& s M Early Science
g nal Synerg B Independent Data Access Centers
B Photometric Redshifts Crowded Fields
Milky Way (Open)

B Project and Community Worksho,

& Science Collaborations

Science discussions for members of LSST Science
Collaborations.

Unread (33) My Posts F

Image Difference Task using DECam
images [gen3] @

W Support  decam, imagedifference, coadd

Suggest a science breakout session for
the Rubin PCW 2022 @

M Project and Community Workshop 2022

Rubin Seeing Band Distribution
W Data Q&A

Survey Simulations v2.1 (April 2022)

B Survey Strategy opsim, run-rel

Rubin Observatory News Digest May 17
2022 o
B News

<+ New Topic




Rubin Observatory Schedule

Y Y
Ql Q2 Q3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 O3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4
2 0 2

Ql Q2 Q3 Q4]Q1 02 Q3 Q4]Q1 Q2 Q3 Q4101 Q2 Q3 Q401 Q2 Q3 Q4]Q1l Q2 Q3 Q401 Q2 Q3 Q41|01 Q2 Q3 Q4

Telescope & Site 1000 ) O Facility Support

ComCam / Pathfinder on Tel ‘4
Pre Commissioning Enginepring First Light 4

Preparations e | ; | | CEES Early SIT-Com

| E Finist

dimerc M 4 June 22
D
October 2024*
Data Release 1
May 2025

Camera Refrigeration Test2 ¢) Camera ready at SLA

\ DOE Commissioning Ops —
- NSF MREFC Late Finish date

@ ending NSF Review
Camera Ready on Summit <) pending i

SR DOE MIE Full SIT-Com

System First Light 4p

- Commissioning

DOE Ops for
J Commissioning

Operational Readiness Review § £ 4 Late Finish*

( Forecast Finish :
| Now :

Pre-Operations Surveyi Operations

=== Critical Path ’ ‘ ‘ o ’ O
June 2022 Drd DP2
AURA °
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Towards Sustainable Operations

at

NSF’s NOIRLab

AURA °
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Sustainable Operations

Towa

.~ Pathways to Discov;‘r“ryﬁabommenda
gggressmg climate change: '

. increase the use of remote observmg,
hybrld conferences, and remote
conferences, to decrease travel impact
on carbon emissions and climate chqﬁei‘«

e e
i s

_ As a federally funded facility (FFRDC) b ol
' NOIRLab has an opportunity and an obligation "
to lead by example to share this change with
| the community and the public

| NOIRLab has a self-funded plan to reduce our carbon footprint ; S e - “ - e__a.;-; anied g BT
by 30% and proposals to reduce our footprint by 50% and make "= | ...« ARTICLES
" one or more of our telescopes carbon-neutral ‘ ¢ Htpsy/doorg/101038,/541550-022-01612:3

W) Check for updates

AN Estimate of the carbon footprint of astronomical
research infrastructures

& Jiirgen KnodIseder ® ™, Sylvie Brau-Nogué, Mickael Coriat, Philippe Garnier, Annie Hughes ©®,
Pierrick Martin and Luigi Tibaldo



2" NOIRLab Carbon footprint ARG

Pre-Pandemic (FY2019) baseline: 8700 tons CO, equivalent

CO2 equivalent

Chile Power Travel Arizona Power
Areas of rectangles are proportional

- to the carbon footprint in each area

Mountain all
other (excl UA)

Mountain Mayall

Mountain Blanco

Hawaii Power

Mountain Gemini Base

South Gemini
South

Base L& b e ‘9
Base all other . . . e b R *
Diesel Travel <5000km Mountain Gemini North %e(:wnl ;

Recinto
houses
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2" Gemini PV Systems TS

! Gemlnlf'South
- 207 kW system S
~ Production ~1000 kWhlday
- ~20% of usage.
" Online July 16, 201‘6

T sl
11
omscit N +
_— . P ¢ | i
’ - = B
i r = { 2 -
W .
o) : . 3 {1 il
i ) ||l g
d | g N »
-wall
—an 1 Lo n
> .
| | | {
e | A B | \
L B . ] 1}



Moving ahead ARRS

* We have an initial assessment of NOIRLab’s carbon footprint.
We will track this going forward. Does not yet include Rubin and
we don'’t include impact of community using NOIRLab facilities
or contractor/vendor impact.

* We have a program designed to haIve travel by 2027, make
energy efficiency improvements in our buildings, and add PV
power generation expansions. We have a speC|f|C proposal to

- make one Gemini telescope carbon neutral.

 Our baseline program is funded within our Current budget

‘through savings on travel. It would result in a 30% reduction in
cggl/eon emissions. Plans for furthercc_g_;;j;nges Could get us to

N R, Y
- A s
S




Related Events S

e NOIRLab Open House Wednesday 7:30 PM Sheraton Piazza Ballroom
e US ELT Open House ~ Tuesday 5:30 PM Ballroom B

e “ABold Future for Astrophyshic's” Wednes'day 900AI\/I S_h"erato'n Piazza Ballroom

NOIRLab is Hmng’ R, iR
Come see us at our booth m the exhl]'? hall e

T
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“@'2" A special thank you to our Partners &=

: . LNALABRATQRIO

FISICA

N
N
A
A\
) .

G ; R /IS TERIC Ministerio de Ciencia,
K’\ I %E}E&Eﬁ?%l B oo ‘£o& Tecnologia e Innovacién
Lot et O et g ' "*?“ Argentlna
o Thig PP PATRIA AMADA _
U T L R BRASIL :

GTCr Agencia
Li: e @ Nacional de
D Investigacion
: y Desarrollo

Ministerio de Ciencia,
Tecnologia, Conocimiento
e Innovacion

" o , PennState NA'

N IWad.1ls NT

Gobierno de Chile
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» Proposal information
> Email/comrrluni—cation —» GemNTAC 1 T Gemini

' merge » Director > NTAC chairs
GemNTAC2 [\ | ('TAC‘) us |

Y

" Proposal

System GemNTAC N | f MSO |, CSDC TAC |
Gemini US, LP | | scheduling chair
___ |proposal . ;
" CSDC panels: ! ] LCOgt T
GemNTAC US| el S merging
GemLP TAC W
SOAR Facility 1..
' Proposal Blanco | scheduling
System Rubin in-kind N

AESN

.| Facility N | | Fac N TAC
scheduling chair/dir

AEON inter-observatory ‘ === Award notifications/
communication/liaison ‘ rejections

Month 1 | Month 2 Month 3
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.~ Sky Coverage — gravitational waves p

The BEST CANDIDATE might appear in either hemisphere

Two telescopes guarantees we can study it
ldent/flcatlon and follow-up of optical
_______ s of gravitational wave
e N TR i i events are gf*uc:a/ for complete

’ ' : | ‘ characterization

ﬁ: GMT/LAS CAMPANAS
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NOIRLab’s Role in The OIR System’

= Leadership of the US ELT Program

= Execution of Rubin’s LSST...
providing open access to the data
= Coordination of facilities & systems
for Time Domain Astronomy
= Operation of unique capabilities
e.qg., DECam, NEID, Gemini Instruments

= |Leadership in community-based discussions for
the future

= Contributing to a healthy R&D program of Technology
Development in coordination with university groups

*From Pathways, Table K-3
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TEMPERATE EARTH-SIZED EXOPLANET
Artist’s conception of exoplanet TRAPPIST-1 e

RELATIVE AMOUNT OF LIGHT BLOCKED

The BEST CANDIDATE might appear in either hemisphere

1 1 1 1 1 1 1 1 1
1 2 3 4 5

MODEL TRANSMISSION SPECTRUM | WAVELENGTH OF LIGHT (MICRONS)

Two telescopes guarantees we can study it

pectroscopy of a transiting exo-Earth
-------------- allows us tg probe its atmosphere for

igns of chemical disequilibrium
— a potential sign of life!

————
BAs






09" The US ELT System

Longitudinal separation for time-critical science
Synergy with other space- and ground-based facilities

~50% sky overlap — more time on sky



® SLAC
@ Cordon and Betty Moore Foundation —
® SETI Institute/NASA Ames —

@ Heising-Simons Foundation

®® Las Cumbres Observaeor‘
Global Telescope Networ! G

® Center for High Angular
Resolution Astronomy (CHARA) -

® Zwicky Transient Facility —
® @ California Institute of Technology
@ Aerospace Corporation

@ University of California, Irvine

® Northern Arizona University
@ Arizona State University —

@ Planetary Science Institute E o)

@ ® @ University of Arizona

® Large Binocular Telescope
@ LINCC Frameworks Project/LSST Corporation

Reck Observatory @

@ Michigan State University University of Michigan @ ®

of Technol

BY @

Ohio State University @

® University of Wi in-Madison ——— === | | UUEEC | RS Y . —

@ University of lllinols —___
® Universityof Chicago —
@ University of lllinois at Urbana-Champaign

—

L Dartmouth College @
" _ Scientific Solutions Inc. ®

/

Harvard-Smithsonian Center
for Astrophysics ® ®

__— Harvard University @

———- Five College Astronomy Department @

___— Columbia University ®

- Mount Cuba Observatory @ @
University of Delaware @ @

_ - Department of Energy @

G i i for Science @

— Clemson University @ @

T -
\\ Agnes Scott College @ ®
"~ Georgia State University

US Naval Observatory @

- NASA @
—

i

;aoe Telescope Science Institute
TScl; development partner) @

University of North Carolina Chapel Hill ®

South Carolina State University @

~— Georgia State Astronomical Research Institute @

—————— Valdosta State University ® @

@ University of Texas at Austin

® ® The University of Alabama —

Tacs ARM University 8 ® @ Florida Gulf Coast University

Embry-Riddle Aeronautical University @ ®

- Florida Institute of Technology ® ®

Florida Inter

| University ® @

NOIRLab US Partners & Tenants
@ Cerro Tololo Inter-American Observatory

® Community Science and Data Center
® Cemini Observatory
@ Kitt Peak National Observatory

University of Hawai'i &

® \Vera C, Rubin Observatory

® US-ELTP



INOIR
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s

® Royal Observatory Edinburgh
® Queen's University Belfast

® Oxford

® University of Southampton
@ University of Hertfordshire

@ University of Exeter

@ University College London

@ University of Birmingham l

® The Danish Society of Engineers
® University of Utrecht
@ Oxford University

¢

b ™ The National Research Council of Canada - @
o LSST Canada @

B 3
® The French National Institute of @ Astro Q)
Nuclear and Particle Physics (IN2P3) —

NSF's NOIRLab
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