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GNAO goals
• 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-built TMT-pathfinder instrument 
• Enable a path for adaptive secondary mirror at Gemini-N
• Build upon the MCAO legacy of GeMS

→ Support high-spatial resolution, wide-field NIR AO imaging and 
spectroscopy for MMA/time-domain astronomy, cosmology, stellar 
populations, + diverse science cases in era of JWST, Rubin operations



GNAO Modes



Gemini IR Multi-Object Spectrograph
GIRMOS is an AO-fed multi-object integral field 

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 additional multi-object AO (MOAO) 
system that can improve performance over the 
full AO-corrected field

• Has an imager that images the GNAO narrow 
and wide field, which can also be used in 
parallel during spectroscopic observations

See S. Sivanandam’s talk



GNAO in a nutshell 
• GLAO-LTAO @ Gemini North
• Designed to feed Imaging and Spectroscopic instrument

• Visiting/Facility instrument GIRMOS including imager
• Needs to deliver WF correction (GLAO) over 2’ FoV in the NIR 

• GIRMOS IFUs (+MOAO when needed)
• Imager in large field 85”x85”

• Needs to deliver NF correction (LTAO) in a 20”x20” in the NIR
• GIRMOS Tiled IFU mode 8”x8”
• Narrow field imaging 20”x20”

• Keep open future upgrade
• Components could be used with an ASM for the ~6’ FoV GLAO

See S. 
Sivanandam’s talk



GNAO science capabilities
GNAO



GNAO Science Cases 



Science 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



Rapid follow up of multi-messenger 
events

Famous example GW170817: 
• First gravitational wave event with 

detection of electromagnetic 
counterpart

• Neutron star merger associated 
with short GRB and kilonova

GNAO narrow-field mode:
• Study kilonova emission starting 

from ~15 min after a GRB event

FLAMINGOS-2/Gemini-South imaging of GW170817 
(natural seeing) 
 Credit: Gemini Observatory/NSF/AURA/Edo Berger (Harvard), Peter Blanchard 
(Harvard), Ryan Chornock (Ohio University), Leo Singer (NASA), Mansi Kasliwal 
(Caltech), Ryan Lau (Caltech) and the GROWTH collaboration, Travis Rector (University 
of Alaska), Jennifer Miller (Gemini Observatory)
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GNAO Performance Requirements



GNAO Configuration
• GLAO-LTAO @ Gemini North
• Laser constellation created using 2 Topticas each split 

in 2 feeding their own LLTs
• AO Bench

• 4 LGS WFS fed by two constellations size possible
• GLAO constellation for GIRMOS spectroscopy and wide field imaging
• LTAO constellation for GIRMOS tiled IFU and diffraction limited imaging

• 1 DM
• As little but effective optics as possible



GNAO Architecture
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BEaCoN and LGSF Structure



LGSF Lab pictures



LPC installation

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 

LPC first light 07/21/2022



Conclusions

• GNAO has made significant progress especially w.r.t. AOB 
procurement (GNAO’s critical path)

• Phase A contracts are being signed
• The other WP (LGSF, SyCo, RTC) advancing as planned
• First hardware being assembled and installed
• Timeline: First light Q2FY28


