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More info about general GEMMA 

https://www.gemini.edu/gemma/index.html





Why MCAO

Rigaut et al., MNRAS 2014



Why GNAO
• Current Gemini-N single-conjugate 

AO (SCAO) system ALTAIR is 
aging

• SCAO limited to narrow field-of-
view with AO-degradation off-axis

• Many science cases depend on 
wide-field AO compensation                     
(e.g. photometry in crowded fields, 
accurate astrometry)

Example:
Embedded massive 

star clusters:

R136 in 30 Doradus

[Lawrence, Andersen et al., in prep.]

15” x 10”

GeMS/GSAOI (K) HST NICMOS2 (F160W) 



GNAO Overview
• MCAO @ Gemini North
• Designed to feed Imaging and Spectroscopic instrument

– First light instrument GNAOI 
– Visiting instrument GIRMOS

• Needs to deliver uniform close to diffraction limit 
correction on 2’ FoV in the NIR

• Keep open future upgrade
– Laser GLAO using ASM



GNAO 
Org Chart



GNAO Main Requirements



GNAO subsystems
• Laser Guide Star Facility
• Adaptive Optics Subsystem
• Real Time Controller
• Control System



Laser Guide Star Facility



Laser Guide Star Facility



AO subsystems



End to End Simulations

Big Bang Theory, Season 4 Episode 9

• Monte-Carlo simulations 
run using YAO

• open-source, general 
purpose AO simulation 
tool developed by 
Francois Rigaut 

• Used extensively on 
GeMS 



Simulations Results
bright guide stars, zenith, median seeing

No M2 print-through
No tip-tilt vibrations
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Zenith 30deg                      45deg



Simulations Results
bright guide stars, median seeing
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Distortions Performance
GNAO modified Offner relay design



Comparison to GeMS
GNAO modified Offner relay design
è 10 times better than GeMS



GNAO next step
• RTC RFP out, review + selection process ongoing
• AOB RFP will be out VERY SOON, AoO already out
• GNAO passed CoDR in late September 2019
• GNAO first light for all subsystems by July 2024, full on-

sky commissioning after


