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Gemini Instruments NS

Both Gemini South (GS) and Gemini North
(GN) 8.1m telescopes, are complemented by
a suite of optical and IR instruments. Our
operational mode offers to the user
community 4 facility instruments plus a single
adaptive optics (AO) system per teIescOpe.

We keep our set of mstrument capabllltles
competitive |n 3 ways ’ - |

1) by replacing the Ieast desnrable mstruments R \4
with new faC|I|ty mstrument . ok

3) by supportlng a V|S|t|ng and commum_‘;-'f'-‘._;j_,—_-;;'.'j?.,,- TR e
instrumentation program. <« S o ad
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Facility Instrument Capabilities Py

The optical workhorse instruments are Gemini Facility Instrumentation, 2022B offered modes and 2018-2019 stats.

almost identical for both sites, with a typical Site | Visible | Infrared | Imager | Long | IFU [ MOS | AO | Usage | FTProp.% | Proposal %
science usage of ~900 h per year per Sl Suptd. | (s | Demand® | Demand
instrument. CVOST
. GMOS-S S
Each telescope also has a workhorse near- Sllirg N
infrared spectrograph with a usage of ~600 h | [F=2 S
per year each. gk [ Gsnol S
{5 4 S S | NIFS N
Gemini provides spatlal resolution of ~0.5" N ~
optical to ~0.35” NIR in all instruments under GHOST S
good natural seeing, 0.08” within a field of S o
Oll by means Of ALTA'R and O 06” Wlthln a ; aThe fractron of total hrs requested inall FT proposals recerved for the semester per telescope GN FT
; , » ' s Sigze et : . demanddoes not sum: OO%
field of 85" by means of the GeMS MCAO. . ‘demand was 4%. -

S b The fraction of total w
The facilitv i : : R ; bl Iti : TR notrncrude LLP, DB ”and 7 ‘Qgrams Nerther srte sums to 100% because of the contrrbutrons from
€ 1acCl |ty Instrument suite enables mu ti- .. +hon- fageltty mstrume}‘i‘ts Nepeke, GRACES POLISH2 Maroon X at GN, and Zorro, IGRINS,

instrument queue and switching s Phoenix, and GASPatGS. GPI demand \1\7?53'5%
- e GNIRS IFUs: Tt

instruments in about two minutes, for . . 18¥ . vios commisales

efficiency and for strong Target of T | 7 °GSAOlis n§

Opportunlty service " High resolut . ‘ _".‘,‘:‘_c_;ommrssronrng phase ongoing in 2022A.

S

m|SS|Qn|ng ongorng in 2022A. 4
o ‘Ieted', AO "asrbrlrty study planned for@022A

[

/\




40
f;;;""Nom

Facility Instruments: GMOS-S/N

These are workhorse optical multifunction
spectrographs and imagers.

Spectral range of 0.36-1.03 um.
Core operating modes:

e 5.5" square field of view, broad and narrow band
imaging, 1Q~0.5" under IQ 20% ile.

o 55 Iong sllts R ~630- 4400 for 0.5" slit
(dependlng on the gratlng) Max R ~8800.

e 5.5 X 5 5 Multl Object Spectroscopy

e 7'x5'or35" x5! IFU, fiber fed, 0. o spaxels gl _

These are the most smentlflcally Productmei'-‘-f -
instruments at Gemini (>2000 fefereedsgpa )

WGEMINIG  wccowc [

Detectors upgraded twice in the last decade, in
2017 by the current Hamamatsu detectors.

We are considering a replacement, or

| upgrading the detector focal planes into

monollthlc versmns

GMOS ha_s 22 filter 'slots, and many times has

| welcomed user designed filters. We are

_considering ‘a small upgrade of the broadband filter
| | system to match those in the Rubln

s g i'?O_b"' ervato" /LSST ' |

grade is prowdlng a new Iow-

AURA °




GNIRS is a workhorse NIR
multifunctional spectrograph. Spectral
range of 0.8-5.4 um, variety of resolution
modes sampled by four (short/long-
blue/red) camera options. Core modes:

« Cross-dispersed spectroscopy,
0.8-2.5 um, slit lengths 5 7/7".

- R~1800-18,000 for 2-pixel slit.

* Long Slit spectroscopy in selected
portions of the range, slit lengths

45°/99". R~1200—18000 for 2-pixel slit.

« Imaging in small FOV (~10") at
0. 15"/p|xel (SC) and 0.05"/pixel (LC)

Can be used W|th the ALTAIR AO

system B »<

Facility Instruments: GNIRS (GN) RS

Instrument Upgrade Project: GNIRS IFUs in build phase,
commissioning started in July 2022.

A repair of the short-red camera is considered for 2024.

GMOS-N | GMOS-N GNIRS GNIRS
IFU-R IFU NIFS LR-IFU | HR-IFU GFli2
MR 0202 02x02 919X g145x0.15 0.05x0.05
™ 0.043
Samg',gg L 35x5 5x7 3x3  32x48 1.25x1.8
Spaxels 500 1000 2000 672 900
AP EfpEs 7100 7100 4500 7200 18000 80
resolution

Spectral range

0.36-1.03 036-103 094-24 1.0-54 1.0-54 09-24
(pm)

|

g'ssEE.MI N ' NRC-CN3C

Current and futuf@IFU capa hatwnl be available at Gemini North, which will allow to explore
some synergies as the ones between the GMOS-N IFU-R and GNIRS LR-IFU modes.

FAN Ministerio de Ciencia, -
. 3 Tecnologia e Innovacién MSI &I'EE E‘ﬁ?‘%‘l 5
-~

Al’g ent'n a Korea Astronomy & Space Science Institute:




A

N

F-2 provides workhorse
imaging/spectroscopic capability. J, H, Kb,
Ks, Kr imaging with a sampling of 0.18"/pixel
and an image quality of 0.4" over a field of
view of 6.1’, for IQ 20%-ile conditions.

4.4’ long-slit mode with average spectral
resolution R ~2800 over the single bands J,
H and K-long (1.9-2.5 um) and R ~1000 with
simultaneous coverage on the wrder spectral
ranges YJH and HK. '

The last upgrade performed in January 2022:
spectroscopic filters raising throughput in
8—12%, improved thermal insulation and
upgraded utility wheel to add more fllter
slots.

Facility Instruments: FLAMINGOS-2 (GS) TR

F2MOS capability now offered.

Mask Field of View
Max. # of 4.5” length slits

Max. # of 1.8” length slits

Spectral coverage

Spectral Resolution

Spatial image quality

Max. # of masks/cycle

GEMINIII  nac-caac

We t;ave staﬁte.

$

Targets from F2 pre-image or catalog.
72 Nodding along slits (100% on source).
153 Offsetting to sky (50% on source).
0.97—2.48 ym YJH, HK, J, H, K-long band modes.
700 /2000 Single broad / extended band, 0.54” slits.

0.4" H-band, 1Q 20%-ile.

On-telescope mask exchage in dark time,
with 2 nights out the queue.

_*feasmlllty study on GeMS +F2

spectroscopy in order to offer‘AO supported MOS.

AR, Ministerio de Ciencia,

£ 3 Tecnologlaelnnovacwn
/ Argentina
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Facility Instruments: NIRI, NIFS & ALTAIR (GN) =<

NIRI provides the primary NIR imaging NIFS 3" x 3" integral field spectroscopy
capability at GN in the spectral range 0.9-5 um, covers the range 0.95-2.4 um with R ~ 5000.

itham field of 120" x 120" at 0.117"/pixel.
by Smliel e 2 : p|xe - With ALTAIR AO achieves spatial resolution

 Natural seeing imaging with three camera | of0.15".
options: /32, f/14, and f/6, with FOV of 22"x22" - e S _ _
51'x51", and 120"x120". -_-Coronographl‘c mode using occulting disks of

0.2"-and 0.5", suited to adaptive optics
' observatlons and best performing at H and K
= bands 3' | :

» The f/14 or /32 camera can be fed by ALTAIR for
AO aSS|sted |mag|ng ‘ '

Upgrade: a new ARC detector controller WI|| be el N R S S
installed nextyear. = . A NIFSWlllbe decommissioned in 2024.

A o
G ‘V\ 25, Ministerio de Ciencia, 7
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Facility Instruments: GSAOI & GeMS (GS) AR

GSAOI is a NIR camera, covering the spectral GeMS MCAO provides AO WF correction over 2.
range 0.9-2.4 um, and samples a field of 85" x | | . .
85" at 0.02"/pixel. Only works as AO imager as -+ Strehl ratio 15% to 30% (in the 1-2.5 um range)
it requires the /33 beam from GeMS. - | * Needs 3 natural guide stars with r <18 mag.
» 22 filters available, brcad and narrow baﬁnd, | Anew laser was commlssmned in 2018, and the

Tt o e NGS 2 was commlssmned in 2019.

. HawaiiA-ZRG,'detectc'_r mo_sainc,-- one of them Aol

has more artifacts than the others, butwe | | A third DM has been procured now belng delivered
have not yet conS|dered a replacement e to GS 5

We are conS|der|ng to replace the optlcal e
window with a spare because the coatlng has,(.._;_‘__,‘ ea A2
developed small stams G N

M S,E.';EE.MlT!,‘,{J ARC-CN3C I
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GHOST bench bemg
'mtegratea’ i

- and inner enclosure_ o .
. assembled e .

R > 50k (55) 2 objects + sky on a 7 5 fleld
R > 75k (85) 1 object + sky. o
Built mainly by Hertzberg Astronemy and. Str
Anglo Australian Optics (ANU). “

N SiSEE ,M\IT(!‘,!\! N3C-CN3C = 8) o,

i HiST C@segmm acquzsztton
{1 umt showing the mlm-IF U arms.

/
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Future Facility Instrument IGRINS-2 (2023) arde

S |46 detector
L assembly.

IGRINS-2 3D model. On the h (R ~ 45,000; 1.45 - 2.45 um),
top the H & K arms, onthe |  closely b: ok igin iting instr nt IGRINS. Pl Chan Park, built
bottom the 10 and SVC. ‘ GIKAS] i e s L RGER e SN e ; ¥

WGEMINL v oo B ey ]

Exploring the Universe, Sharing its Wonders



GPI-2.0 upgrade (2024) AURASS

E < | 0.5 arcsec

GPlis an extreme adaptlve 0
i spectrometer th&h,prowdee )
microns. After comp‘l&n’rg its

Exploring the Universe, Sharing its Wonders



Future Facility Instrument SCORPIO (2024) AR

% 8 band optical/NIR imager and spectrograph. VISR Beam
\ Window splitter - S— Cryostat
% Simultaneous coverage 385nm - 2.35um: rocal plane —-ﬂffL _— .
¥ T S o f'rf,:"""';'f i

P (i
-

grizYJHK 3’x3’ imaging.
R ~ 4000, 3’ long slit spectroscopy:.
* Designed for rapid-acquisition and readout.

% Delivery in time for start of Rubin
Observatory LSST

% Integration will start soon W|th the exceptlon _
of the cryostat, all other vendor parts
mcludmg optlcs have now been delivered. ]

STSCI Pr|n0|pal Investlgator) FRACTAL§(op'tomechan|' ! "
GWU: Project Scientist and data reduction); JHU: engingering ¢ zp;port’and slit wewmg camera study).

Mﬂ GEMIN | ﬂ ; 22 M | S, 12l 12
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g GNAO + GIRMOS (2027) T

ScienceTa.rget GNAO FaCiIity, part Of NSF’S
s 4+ g + GEMMA award
wsnarow  G€MINI i Era of Multi-Messenger =
Astronomy” S o AR

High Altitude Layer 7 : ey R . 3 S0 .
GNAO includes four side- Iaunched gt Toamrd Lt
~ laser beams supporting the two o SN
- prlmary AO modes ’ _ ey g P BEREN . L A%

" % Wide-field mode prowdlng an Multiple Objects Single Object
o |mproved |mage__ qua’llty overf"s* e Pick-off System Tiled Super-IFU

| blrcular FOV

g | :.{i-f.GIRMOS (MOAO)
R Narrow flela : - Cc

N 9BSEE IM\'II' g‘ll“! ANIC-CAIC 8) o, R 13

¥ Argentina
Exploring the Univ ng its Wonders



i GIRMOS T~

Wide-field MOAO ~2’ FOV for multiple IFUs, or tiled LTAO
mode (~20” sq). R~3000,8000.

Imaging YJHK, and assorted filters.

< The project had a s-uccessful PDR in M'ay 2022, . '
s AItho'ugh it is communify lead, 'the‘des’ign phasehas....." | s
significant involvement of Gemini, with the expectatlon of
becomlng reS|dent or facmty mstrument MEL s adl

- GIRMOS is forecasted to arrive at Gemlm &
2026, with the final ATR coupled with GNA )’s _’;’,;‘; ey
schedule. T o

/
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Visiting Instruments

AURA °

Frequent or resident visiting instruments.

The VI Program offers Pls the
opportunity to use their own
instruments, with support from Gemini
engineering and operations staff.

« With the help of the instrument
teams, these instruments can be
made available to the Iarger user -
communlty aswell. |

* In recent years, some of these
Visiting Instruments have been
much sOught after. -

Bands

FOV (circular)

Spatial
resolution

Additional
Capability

‘Alopeke
& Zorro

u,g,ri z Hy
(350-1070 nm)

6.7"
or 60"

0.016"
or seeing lim.

Dual camera,
subarray fast

Spectral range

(um)

Fiber/Slit

Max. spec.

resolution

Additional
Capability

R

GRACES | MAROON-X [ IGRINS | TEXES
(GN) (GN) (GS) (c])

0.5-0.92 1.45-2.45

0.34"x 5" = 0.5"x4"

RV Slit 8” slit &
precision viewing lower
~20 cm/s camera res.

Does not
use a port

The VIP currently expands Gemml capabllltles to R~88 000 opﬁcal/MIR and R~45 000 NIR

spectroscopy, diffraction I|m|tedrspaﬂ'gl resolufis
imaging, high speed imaging, and high precisi

MQ?,EEM'TQJ ARC-CN3C

m‘ Ministerio de Ciencia,
3 Tecnologia e Innovacién

7 Argentina
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@\l”m“ More about Gemini future capabilities TS

Monday: Jeffrey Chilcote — GPI 2.0
Garima Singh — GPI 2.0 CAL
-Heeyoung Oh — IGRINS-2

Wednesday.: i ~ Chris Hayes;GHOST =

O Ehirsdayss s o Massimo Roberto — SCORPIO
lonoowe i - 0 Gaetano Sive—GNAO
~Suresh Slvanandam GIRMOS
Paul H|rst — GLAO FeaS|b|I|ty

Pb"s"t"ers by

Exploring the
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| SQqNQR 2
@ Gemini Instruments AURR?

| will be available the whole week, please bring me your questions and ideas about Gemini instruments
and capabilities. You will be able to talk with several of our instrument scientists too.

Thank you!

W GEMINII  rac-crac il Y — .

Explor



