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GNAO goals RS

« Revitalize aging AO facility at Gemini-N

- Utilize Maunakea, one of the world’s best sites for AO

« Support nightly queue operations for AO

* Support GIRMOS ‘Canadian- bunt TMT—pathflnder instrument
* Enable a path for adaptive secondary m|rror at Gemlnl N

e Bund upon the MCAO Iegacy of GeMS o o

e Support hlgh-spatlal resolutlon vgde-ﬁ’;,,:d}_,‘ffR.AO lmaglng and

spectroscopy for MM/thme-do'rpam astror;[o:my, cosmongy, stellar
populations, + diverse science cases ra ( JWST Rubin Operatlons
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Gemini IR Multi-Object Spectrograph

GIRMOS is an AO-fed multi-object integral field

AURANS

spectrograph and imager

Can simultaneously observe 4 objects
spectroscopically across Y, J, H, or K-bands
yielding up to 10x improvement in survey
completion time compared to single-object AO

spectrographs .

_ Has an addltlonal muIt| -object AO (MOAOQ)
-, ; system that can improve performance over the
ffuII AO Corrected field

5 ;;mager that |mages the GNAO narrow

and wide field, which can also be used in
O araIIeI durmg spectrpscoplc observations
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* GNAO in a nutshell S

. GLAO LTAO @ Gemini North

* Designed to feed Imaging and Spectroscopic instrument
. Visiting/FaciIity instrument GIRMOS including imager
- Needs to deliver WF correction (GLAO) over 2’ FoV in the NIR

« GIRMOS IFUs (+MOAO when needed)
e Imager in large f|eId 85”x85”

. Needs to deliver NF correction (LTAO) ina 20”x20” i'n the NIR
» GIRMOS Tiled IFU mode 8”x8f’ '  | i
. Narrow field imaging 20”x2|” Ak ‘

: Keep open future upgrade
Comp"”e”tﬁé’-ou'd,;l%??‘?;f.i,
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f
GIRMOS spectroscopy

Multi-IFU (MOAO)
Tiled IFU (LTAO)

GMOS spectroscopy

IFU (GLAO)
MOS (GLAO)
Longslit (LTAO/GLAO) )
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GMOS imaging

Wide field (GLAO)
Narrow field (LTAO)

GIRMOS imaging

Wide field (GLAO)
Narrow field (LTAO)
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(+ future inStruments) (+ future instruments)

0.36-0.83 um ! 0.83-1.03 um 0.95-2.4 um
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@'2" GNAO Science Cases &=

High-redshiftgalaxies .~ © 15 Time domain/
= - : 2 < . I multl-tr!essenger

S s . . >

AGN feedback/
galaxy evolution

4x multiplexing advantage
over similar instruments,




High-resolution facility for
multi-messenger events

= Gamma-ray bursts and
gravitational wave events

Solar system transient
events

Unknown transients in
the era of Rubin
Observatory’s Legacy
Survey of Space and
Time
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.m Rapid follow up of multi-messenger =~s
Vi eve n tS 08/19/17 H-band 08/25/17 Wikeng o iy

Famous example GW170817: . » .

* First gravitational wave event with
detection of electromagnetic

Counterpart . ] ‘ . - : ] 08/28/17 H—'band : 09/01/17 : K-band ‘ 09/07/17 K-band
* Neutron star merger assomated hens . b .
with short GRB and kllonova T — . . .
GNAO narrow-fleld mOde Lt _.MIN j‘"_ebmlnl-South |mag|ng of GW170817
* Study kllonova emission startlng (ﬁ'ﬁ”tural é’gemg) AU e
fw it: Ger " at.orjfi.-_.v F URA/EdﬁBerger arvard) Peter Blanchard

from ~15 min after a. GRB e\@ntifﬁ_,



High-resolution facility for

multi-messenger events

Gamma-ray bursts and
gravitational wave events

Solar system transient
events

Unknown transients in
the era of Rubin
Observatory’s Legacy
Survey of Space and
Time

Powerful capabilities for
survey science

Galaxy surveys at
intermediate and high
redshift

Globular clusters and
intermediate-mass black

holes

Lensed galaxies

Young star clusters,
ultra-compact HIl regions

Galaxy nuclei and
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* Sclence cases

High-resolution facility for

multi-messenger events

Gamma-ray bursts and
gravitational wave events

Solar system transient
events

Unknown transients in
the era of Rubin
Observatory’s Legacy
Survey of Space and
Time

Powerful capabilities for
survey science

Galaxy surveys at
intermediate and high
redshift

Globular clusters and
Intermediate-mass black
holes

Lensed galaxies

Young star clusters,
ultra-compact HIl regions

Galaxy nuclei and

Flexible availability for
solar system and
multi-epoch studies

Monitoring giant planet
atmospheres, their disks,
and satellites

Multi-epoch studies of
protostellar outflows
and jets

Ilcy small solar system
bodies

supermassive black holes 4z
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“("2" Science cases

o o

High-resolution facility for Powerful capabilities for Flexible availability for

multi-messenger events survey science solar system and

The review of the Programs (and Science) White Papers by the U.S. community, along with the RFI | studies
= Gami 2 documents, led the panel to conclude that the case for continued support of development over the next

grav” decade 1s strong: lnt planet
their disks,

Solar 1. AO/High-Contrast Imaging are key enabling technologies for high science priorities
even! identified by the Exoplanets, Stars, and Galaxies science frontiers panels;

2. They play an essential role in boosting the scientific return and efficiency of existing facilities .
Unkn (e.g., Gemini, Keck, Magellan, DKIST) with modest-scale investment throughout the 2020s; udies of
the e NSF Mid-scale program opportunities have been 1dentified (e.g., GNAO, GmagAO-X, itflows

LIGER) to nurture existing 6-10 m class telescopes.

Obse 4. Such investments in AO systems development is a key risk mitigation strategy for ELTs,
Surve whose full resolution an'd sensitivity poFenIia} can only be realized with AO, and which 1s - System
Time recognized as the most important technical risk for both GMT and TMT.

-l el WA vvlllr.lvlvu = mEE &

= Galaxy nuclei and
supermassive black holes 4z
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GEMINI
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GNAO Performance Requirements

AURANS

Tmaging

K-band (2.2pm)
PPerformance

IT-band (1.65am)
Performance

J-band (1.25pm)
Performance

GNAO
WFM (GLAO)
60% skv coverage

120 mas FWITM 150 mas FWITTM 200 mas FWITM

GNAO
NEM (L.TAO)
60% skv coverage

SR 35% SR 20% SR 10%

GNAQ on-
axis (LL.TAO)
12 mag R-band limit

On-axis

SR 60% SR 45% SR 25%

Detector

[TAWATT-4RG 4k X 4k

Plate Scale

1

Wavelength (pm)

ARC-CARC
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Qm'@ GNAO Configuration RS

« GLAO-LTAO @ Gemini North

« Laser constellation created using 2 Toptlcas each split
in 2 feeding their own LLTs

« AO Bench

e 41GS WFS fed by two constellatlons size pOSSIble e

~+ GLAO constellatlon for GIRMOS spectroscopy and wide field imaging -
E LTAO constellatlon for GIRMOS tlled,IFU_and dlffractlon Ilmlted |mag|ng

+1DM S
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hitecture
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GNAO Architecture
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l”°'“ BEaCoN and LGSF Structure i

Fast Jitter Mirror Fast Jitter Mirror

Output Beam _— N T Output Beam
15mm . 15mm

Dump




.. u..

*'e
t.0

e’

« 10

.+.‘

+:;.';-
. @:-




2% LPC installation
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On-sky test to measure the deflection of the optical axis of the
= LPC due to the relative flexure with respect to the optical axis

FIng & Focus
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42" Conclusions TS

« GNAO has made significant progress especially w.r.t. AOB
procurement (GNAOQ's critical path)

- Phase A contracts are being signed
. The other WP (LGSF SyCo RTC) advancmg as pIanned
« First hardware being assembled and mstalled
s _-T|meI|ne Flrst Ilght Q228 T
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