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Proposal Routes

Spring (A) & Fall (B) Semester:
o BI-ANNUAL; queue, classical, ToO, priority visitor eavesdropping

S

Large & Long Programs:
o ANNUAL; queue, ToO, and priority visitor, eavesdropping

Fast-Turnaround: T
o MONTHLY; queue, ToO "

Director’s Discretionary:.
o Open call (worldwide); queue, ToO

Poor Weather Programs: ’
o Open call (Gemini community); queue

Note - we enable DARP, by Partner choice

Vi
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Regular Queue Demand

Gemini North 2023A Oversubscription Gemini South 2023A Oversubscription

AR £

Argentina Brazil Canada Korea USA Univ. Hawaii Argentina Brazil Canada Korea

Gemini North 2023B Oversubscription Gemini South 2023B Oversubscription

Argentina Brazil Canada Korea  USA Univ. Hawaii Argentina Brazil Canada Korea  USA
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Large/Long Demand

LLP Oversubscription

10

LLP Proposals
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Notes
2021 - offered Band 2 only
2022 - no call
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TOTAL GEMINI PUBLICATIONS BY YEAR
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Publications by Selected Proposal Modes

e

7

Over 20 years, thesis projects have increased to 130 per semester

The number of Gemini publications continues to grow! -

Fast Turnaround (FT), Large & Long Program (LP) publications are increasing in.number.
Decline in FT publications during 2023 linked to the telescope shutdowns.
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Exchange Publications

Subaru exchange time on Gemini produced
9 (7 by Subaru community, 2 by Gemini
community) papers in 2023. 38 Gemini
papers have Subaru community as part of
the author list! (The figures have not been

updated for 2023 yet. )
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Gemini North M1



M1 Lifting Fixture

Lateral support / .

attachment pad

Corning ULE mirror
substrate

Points of Impact

Damage to GN M1

On 20 October 2022, while moving
the primary mirror in preparation
for stripping, the mirror contacted
an earthquake restraint on the
facility’s wash cart, chipping the
edge at two points. No-one was
injured.

Multiple contributing factors
culminated in human error via a
radio communication mishap.

Lessons learned — Both, GN M1
and GS M1, successfully
recoated.



Back with a Bang! 2023jun02 GN back onsky!

Band1 persistent
programs. Moved
observations to GS if
possible.

Safran-Reosc
(France)
successfully
completed the glass
repair which followed
recoating.

Periodic monitoring
of actuator loading
and out-of-focus
images.

M101 SN observed

using DD time lead by
JenL+GN scistaff

Processing: J. Miller, M. Rodriguez , M. Zamani, T.A. Rector & D. de Martin
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2023aug01 :Cyber Attack



GEMINI ! .o . .
G5 Vol 2AM in Hawai‘i / TAM in Chile

e Gemini North servers begin shutting down
e ChileIT team detects suspicious activity
> Network disconnected within 40 minutes of detection,

':'.':\

|
.’,‘"

Subsequent partial downtime necessary to rebuild t ) 3 network

e Bandl programs (nonToO, facility instrument) persistent into
24A. <

e Transfer observations from GN to GS.




Some lessons...

Be Prepared - have a plan, follow your plan : Our cyber incident response
plan was our roadmap to recovery

Stay up to date with NSF’s Trusted Cl and other sources

Carry cyber insurance : If you need to use the insurance, it will pay for itself
Don’t rush to get back on line : Security is critical: the hackﬁ are likely
monitoring

Implement Multi-Factor Authorization — everywhere!

Learn from others and share what you can* : We have-gennected with
other observatories' IT teams ?’7

Communicate with stakeholders frequently: NSF and Gemini Board. CTIO
telescope teams and other stakeholders

DON’T THINK THAT THIS WON’T HAPPEN TO YOU;

BE PREPARED =

*Consult your legal team!
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Instrumentation



Current and Future Gemini Instruments

GMOS-N &S
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GMOS-N & S
Spectroscopy

Wavelength Coverage (um)

2023: GHOST, GNIRS IFUs
2024: IGRINS2

2025: SCORPIO, GPI-2
2028: GNAO + GIRMOS
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High-resolution optical spectrograph
to study chemical composition of
stars, distant quasars, and exoplanet
systems.

A= 0. 36 - 0.95 jim
R >50,000 (standard, 2 targets)
>75,000 ( res, 1 target)

S/N~30 at 17mag in 1hr

Weibnar;
httos://noEb.ed u/science/videos?comb
ine=ghostz3

Australia

== National
Sy Universit

-Waveléngth(micruns) it

NC-CNC

« Publications: Hayes et al. 2023,
Placco.et al. 2023, Sestito et al.
2023, Dovgal et al. 2024 and
others:.

Offered in regular call starting 24A.


https://noirlab.edu/science/videos?combine=ghost23
https://noirlab.edu/science/videos?combine=ghost23

THE ASTROPHYSICAL JOURNAL, 955:17 (17pp), 2023 September 20 https://doi.org/10.3847 /1538-4357 /acebcO

©2023. The Author(s). Published by the American Astronomical Society. F A N
A
OPEN ACCESS oWV Wt N/
CrossMark i

GHOST Commissioning Science Results: Identifying a New Chemically Peculiar Star in | 00 ' | - | B W0 1600
Reticulum II :

Christian R. Hayes1 , Kim A. Venn? , Fletcher Wallerz, Jaclyn Jensenz, Alan W. McConnachie'”? , John Pazderl’z,
Federico Sestito? ©, André Anthony’, Gabriella Baker®, John Bassett*, Joao Bento®, Trystyn Berg®’, Gregory Burley',
Jurek BrzeskiS, Scott Case® , Edward Chapinl, Timothy Chin3, Eric Chisholml, Vladimir Churilov3, Adam Densmorel,
Ruben Diaz* , Jennifer Dunnl, Michael Edgars, Tony Farrellz, Veronica Firp04, Joeleff Fitzsimmonsl, Juan Font-Serra4,
Javier Fuemes4, Colin Gantonl, Manuel Gomez—Jimenez4, Tim Hardy], David Hendersonq, Alexis Hilll, Brian Hoffl,
Michael Ireland*” , Venu Kalari* , Neal Kellyl, Urs KlauserB, Yuriy Kondratz, Kathleen Labrieg, Sam Lambertl, Lance LuvaulS,
Jon Lawrence3, Jordan Lothropl, G. Scott Macdonaldl, Slavko Mali® , Steve Margheimm, Richard McDermid3, Helen McGregor3 s
Bryan Miller*, Felipe Mirandal, Rolf Muller® , Jon Nielsen® , Ryan Norburyl, Oliver Oberdorf’ , Naveen Pai3, Gabriel Pcrez“‘, C . . . . . . . . . . . . . . !
Pablo Prado4, Ian Price’ , Carlos Quiroz4, Vladimir Reshetovl, Gordon Robertson® , Roque Ruiz-Carmona4, Ricardo Salinas4, 6000 6400 6600 6800
Kim M. Sebos, Andrew Sheinis“, Matthew Shetrone'? , Keith Shortridge3, Katherine Silversidesl, Karleyne Silvaq,
Chris Simpsong, Greg Smith3, Kei Szetol, Julia Tims3, Eduardo Toro“, Cristian Urrutia4, Sudharshan Venkatesan3, Lewis Waller3,

Ivan Weversl, Ramunas Wielzbickil, Marc Whites, Peter Youngs, and Ross Zhelem®
'NRC Herzberg Astronomy and Astrophysics Research Centre, 5071 West Saanich Road, Victoria, BC VOE 2E7, Canada; Christian.Hayes @nrc-cnrc.gc.ca,
chrishayesastro @gmail.com

1800 5000 ' 5600

e GHOST now provides a high dispersion B — | B——
spectroscopic capability for the communityges TR A e

e GHOST is working as expected. T Neepy ™

e Demand in 2024A was high!

e Firstresults are now in press.
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Durham

G N I RS,S neW I F US University

Instrument/mode GNIR HR/AO IFU GNIRS upgrade with 2 integral field
units for galaxy evolution,

Spatial Sampling pERKoy star-formation

Field of View i, G 1.25" % 1.8

Number of Spatial Elements

Slices x detector pixels 900 (25x36)

Built by Durham University, LS IFU

,,,,, =

Resolving Power < 19,000

installed in 2 and HR IFU in 2023.
Onsky comm ning tasks completed.

Spectral Range (um) 1.0-5.0

Working on data reduction packages.

B

i Waiting i the final documentation
Extendsd bob gas & cust 1EII and release of data reduction tool
o paopianes L (delayed due to cyber attack).

n protoplanet??

e

: L]

N Protoplanetary disk:l,i

AB Aurin M band | L/M-band resolution neifraction
, ./ limit (barely) beats JWS olution




I Korea Astronomy and
Space Science Institute

IGRINS-2 (Immersion GRating INfrared Spectrograph-2)

IGRINS-2 First Light

Sp

ectrum of Planetary Nebula NGC 7027

Gemini North/IGRINS-2

H band

1111111

zzzzzz

High resolution infrared spectrograph for
interstellar medium, young stellar objects,
exoplanets, and Galactic evolution studies.

R=45K, simultaneous coverage offH+K coverage

Built and funded by KASI, base“n IGRINS visiting
instrument.

Delivered to Gemini-North j; first light in Oct,
2023. Two commissioning runs completed. Third
one scheduled in April. Systems Verification run in

July, 2024.

e
-
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[ AO system
I CAL system
I |FS system

PI 2.0 Integral Field Spectrograph and
CAL 2.0 design view.

Gemini Planet Imager 2.0 (GPI-2)

The Gemini Planet Imager is an extreme adaptive-optics imaging
polarimeter/integral-field spectrometer, to study exoplanets,
brown dwarfs and dust around stars. .

GPl is being upgraded by Notre Dame, UC San Diego and HAA to
improve contrast ratio and sensitivity; funded by"NSF
Heising-Simons, NRC

GPI-2.0 to arrive to Gemini-North in 2025.

% Installation and alignment of the integral field spectrograph is on-going
at the University of Notre Dame

% The team at the University of Cahforma}Tan Diego is working on the
AO bench

* Herzberg Astronomy & Astrophysics Research Center (HAA) will
deliver the CAL 2.0 upgrade :

S

.
E
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Visible

Imaging

Spectroscopy

High-speed
Imaging

4kxdk e2v CCD231-84

P

Infrared

SCORPIO

Work-horse capability for time-domain
science

Simultaneous 8-band optical/near-infrared
imager and spectrograph built by SwRI ,
FRACTAL, JHU, SEScl.

A = 0.38 - 2.3um griﬁ,'m 3'x3’ imaging
or R~4000, 3’ long slit

Currently in the inffegration phase at
FRACTAL 1

Delivery scheduled in 2025 to GS

Rapid target acqgsition and readout



GNAO + GIRMOS

* Gemini North Adaptive Optics (GNAO)
o Replaces our current AO system, ALTAIR
o Two AO modes
= Narrow-field (20"x207)
= Wide-field (2'x2’)
* Gemini Infrared Multi-Object Spectrograph
(GIRMOS)
o 4 IFUs + imaging capability
= Resolution: 3,000 and 8,000
« Science cases: high-redshift galaxies, galaxy
mergers & star formation

* GIRMOS will arrive in 2027, and GNAOQO will be ready
in 2028
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Science Highlights
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Subaru community using Gemini and vice versa.

THE ASTROPHYSICAL JOURNAL, 956:113 (11pp), 2023 October 20 https://doi.org/10.3847 /1538-4357 /acf65a
The Author(s). Published by the American Astronomical Society.

e 38 papers w/ Subaru astronomers on

Transition Probabilities of Near-infrared Ce III Lines from Stellar Spectra: Apphcatlons

papers using Gemini data to Kilonovae

Nanae Domoto! @, Jae-Joon Lee? Masaomi Tanaka'" @, Ho- Gyu Lee?*®, Wako Aoki>®®, Miho N. IshigakiS A

o l pa pe r fro m G e m i n i CO m m U n ity U Si n g Shinya Wanajo , Daiji Kato” 19 , and Kenta Hotokezaka“ 12

! Astronomical Institute, Tohoku Umver51ty Aoba, Sendal 980-8578, Japan; n.domoto @astr.tohoku.ac.jp
% Korea Astronomy and Space Science Institute, 776 Daedeok-daero, Yuseong-gu, Daejeon 34055, Republic of Korea

S b d t 3 Division for the Establishment of Frontier Sciences, Organization for Advanced Studies, Tohoku University, Sendai 980-8577, Japan
u a r u a a . % Space Policy Research Center, Science and Technology Pohcy Institute, 370 Sicheong-daero, Sejong 30147, Republic of Korea
5szonal Astronomical Observatory, 2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan
6 Astronomical Science Program, The Graduate University for Advanced Studies, SOKENDAI, 2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan

L] L] L] L] L]
. Exa m p le ] « Tra n S I tl O n P ro b a b I l I tl eS Of 4 Ma‘( Planck-Institut fiir Gravitationsphysik (Albert-Einstein-Institut), Am Miihlenberg 1, D-14476 Potsdam-Golm, Germany
. Imerdnscnplmary Theoretical and Mathematical Sciences Program (iTHEMS), RIKEN, Wako, Saitama 351-0198, Japan
National Institute for Fusion Science, 322-6 Oroshi-cho, Toki 509-5292, Japan
Imerdnscnplmary Graduate School of Engineering Scxences Kyushu Umversnty, Kasuva Fukuol\a 816 8580, Japan

Near-infrared Ce Il Lines from Stellar e A B ST R T G
Spectra: Applications to Kilonova” I — ;mly::;;;' =
by Domoto et al., 2023, ApJ, 956, 113 S T
[Domoto san gave a talk on dayl!] : ey

e Example: “Deciphering the unusual stellar E B
progenitor of GRB 210704A” byBecerra, R.L. ' o=
et al., 202, MNRAS, 522, 5204 . T I

— #— S1

T 8— 4—S2

10 arcsec

Figure 3. False-colour image of the field of GRB 210704A as seen by HST: red is F160W, green is F105W, and blue is F606W. The white box in the bottom
right marks the position of GRB 210704A. The bright spiral galaxy G1 is marked in the top right. Side panels show a zoom of the field in different filters to
compare the afterglow images obtained at 6.5 and 10.4 d with the late-time HST imaging obtained months after the explosion. The crosshair in the top panels
marks the optic: frared transient position, and the arrows mark the location of the sources S1 and S2, respectively. The orientation is such that North is up
and East is to left.
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Strateglc SClentlfIC Plan for
Gemlm Observatory

N luly2 2019

e TN
9, B U i :
w MCCoNe N O e P
s i ~ BRASIL ° e

INTERNATIONAL

GEMINI

OBSERVATORY

|”°'R Strategic Plan for Gemini in the 2030s RS

Initiating the Gemini Strategic Scientific Plan for
the 2030s.

Community survey is open from 02 January-15
February 2024.

Soliciting feedback on complementary science,
new Gemini instrumentation and infrastructure
development.

Results will be reviewed and discussed in
workshops to be organized in the coming year.

The new Strategic Scientific Plan will be
presented at the 2025 Gemini Science Meeting.

Ministerio de Ciencia, 4
‘“" (]3 Tecnologia e Innovacién m~ I Korea Astronomy and

\# Space Science Institute
*n/ Argentina /

. BRASIL



NOIRLab/Gemini Sustainability Projects - Summary

In Syr plan and funded: Future Priorities:
* High efficiency transformers « Battery storage for 810 KW PV system
« LED lights  More efficient transtgrmers windows,
« Window replacements HVAC at all sites
« Data centers hot/cold zones  EV chargers - all sitey
+..Rhatovoltaic evetome: 1. 2MW Total « Larger PV system to power 60% of
* CO, Neutral Gemini S. Rubin summit othions

Will Reduce our CO, Footprint by 50% Relative to 2019 Levels



Graduate student visiting program in 24A

We will have two students at each site to visit each site \("fotal 4
students) for about 2 weeks.
Ly

=

Observing M
Instruments of interest (and more) =

Queue planning .
Data reduction f
Meet staff, give a talk etc. etc. i

40 students contacted us so far.



Shadow the Scientists Initiative

e Many sessions from Subaru
have taken place in the past.

e Three sessions (two general
and one for specially
requested India session)
carried out since we returned

oo ®
470 NI ‘:

P moons on sky.
| < EESPHERE e Canada (in French) session
; ] Creating Equity in STEAM in Feb
Shadow the Scientists .
= FOUNDATION

On behalf of Prof. Raja GuhaThakurta, Prof. Roy Gal, Prof. Lori Lubin, Sierra Schneider, Jameeka Marshall, the
greater UCSC and Gemini-N StS teams, our outreach partners, and many others!

from Brian Lemaux’s presentation for NOIRLab Faculty Meeting, Oct. 26™, 2022


mailto:shadow@ucsc.edu
mailto:gn-shadow@noirlab.edu

Thank you
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Extra slides on
Sustainability
Window to the Universe
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Sustainability

NOIRLab Projects



Towards zero CO2 emission at GS

- Gemini South and Rubin PV & batteries will be executed as one
project, total funding ~$10M
- PV collection capacity 2860 kW or more
- Battery storage system 11 MWh (initial; 8.7MWh at age 7) - s
. Single project, one site: _
« Site already surveyed (geotechnical and insolation surveys) |
« Common infrastructure

« Submission of Environmental Impact Affidavit f

. System will operate as a unit: providing 100% of Gemint-South power
and 60% of Rubin



owards zero CO2 emission at GS

PV+BESS
AREA

T




Towards zero CO2 emission at GS

Gemini North:

100 kW system
roduction ~650 kWh/day
12% of usage.

'Online September 2015

, of usage.
q y 16, 2016




Jen Andrews, Ryan Lau, Monika Soraisam (SOC co-chairs)
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Questions driving the workshop

What are the main challenges to perform successful MMA/TDA campaigns and to
maximize their scientific potential?

How should we coordinate MMA/TDA‘foIIOW-up to reduce operational redundancy
across the network of ground and space-based observatories?

How should we foster collaboration in the MMA/TD’A' ‘co‘mm-'unity?

. Howcan we ensure that the MMA/TDA fleld reaches /ts fuII potent/al over the next
- decade? | Ly - . |

- evsto sl

‘Hardware, Software,

2023 WoU-MMA Tucson workshop summary 38



Thanks to the contributions from 40+ coauthors from |
the workshop, the White Paper was written in just two
months!

Establishing the Infrastructure for a Collaborative Multi-messenger Ecosystem

THE 2023 WINDOWS ON THE UNIVERSE WORKSHOP WHITE PAPER WORKING GROUP: ToMAS AHUMADA 2!

JENNIFER E. ANDREWS (SOC co-cHAIR) 2,2 * SARAH ANTIER 2® ERIK BLAUFUSS 24 P.R. BRapy® 5"
A.M. Brazier ©° Eric Burns @7 S. BRADLEY CENKO (EDITOR) 3:9:* PoonaM CHANDRA @17
DEEP CHATTERJEE (2 '' ALESSANDRA Corsi (2 '2:* MicHAEL W. CouGHLIN {2.'* Davip A. CouLTER 2,
SuenMmING Fu®© ® Apam GorpsteEINy @ 1% * Leanne P. Guy ©.' Eric J. Hoorer ©,'7 STEVE B. HOWELL
T.B. HuMENSKY ©2 % Jamie A. KENNEA 01 S M. JARRETT,® RyAN M. LAU (SOC co-cHAIR) 15
TirraNy R. Lewis ©@.2' Lu Lu @22 Tuomas MaTHESON 2,1 BRYAN W. MiLLER 2,2 GAUTHAM NARAYAN
ROBERT NIKUTTA 2.'5 Javapev K. RajacoraL 2 5 K. M. Ruiz-RocHa 2,2 JessiE Runnok &2 26 *
DaviD J. SAND (EDITOR) €27 * MARCOS SANTANDER (2,2® HuGo A. AvALA SoLAres (9,19~
MoNIKA D. SoraisaMm (SOC CcO-CHAIR) ,2" R.A. STREET ,2“" AARON ToHuvavonU 2 * SArAH J. ViGELAND &
SALVATORE VITALE & 3! Nicuoras .E. WHITE @ 32 SAMUEL D. WyarT @23 AND TIANLU Yuan 9?22

14
18

24

5

! Division of Physics, Mathematics and Astronomy, California Institute of Technology, Pasadena, CA 91125, USA
2 Gemini Observatory/NSF’s NOIRLab, 670 N. A’ohoku Place, Hilo, HI 96720, USA
3 Observatoire de la Céte d’Azur, Université Céte d’Azur, Boulevard de I’Observatoire, 06304 Nice, France

Now available on arXiv: 2401.02063

2023 WoU-MMA Tucson workshop summary
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Hardware-related recommendations

e An ecosystem of discovery and follow-up engines are required across the
electromagnetic spectrum

e Critical to have community-accessible wide-field imaging facilities at
optical/NIR wavelengths W|th full sky coverage (both Northern and Southern:
hemlspheres)

£ Blanco/DECam s WIYN/ODI

o Slgmflcant mvestment |n follow-up spectroscopy capablllty also desperately
o Gem|n| SOAR

2023 WoU-MMA Tucson workshop summary 40
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Software-related recommendations

Challenges for MMA/TDA are unique — coordinating observations across multiple cosmic
messengers in real time require diverse software tools. Interoperability of these tools, including
interoperability between cross-agency and international archives, essential.

Significant increase in fundmg opportunltles for MMA/TDA software necessary Pursue a phased
approach; ; | ~
o Phasel, smallscale( ) months) Alpha release'foran'individualteam
o Phase 2, medium scale (~$1M, 3-5 years) Beta release for the broader community
o Phase 3, E rge scale, Production release for cr/t/cal mfrastructure Identlfy the V|tal
| MMA/TDA cyberlnfrastructure for the commu:ri a\nd redlrect thelr long term

. maintenance to a natlonallab NASA center'o,f?l'\fj__'_;;;-R'Lab S

2023 WoU-MMA Tucson workshop summary 41
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People & Policy-related recommendations

Improved career opportunities for those developing cyberinfrastructure for the MMA/TDA

enterprise. E.g.,
o weigh S/W contributions like publications in tenure/fellowship evaluations

o NSF/NASA to highlight role of S/W contributions
o industry-competitive salaries for S/W engineers

Closer coordination between NASA and the NSF. E.g.,
o support existing efforts to enable MMA/TDA science at their facilities via ACROSS program and
AEON Network
o fund their extension to other wavelength facilities

Invite MMA community and observatory staff to design MMA/TDA observing programs for

which data become public immediately.
o NOIRLab/Gemini could establish key projects for MMA/TDA to remove redundancies

Fund training for researchers to do MMA science and outreach

42



