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GSAOI imager on Gemini         
with GeMS MCAO system 

Gemini/NIFS with ALTAIR 
AO 

ANU 2.3m and 
WiFeS optical 
IFS 





HST/ACS F840W (I-band) Gemini/GeMS (Ks-band) 

  K-band/I-band∼3.1 : Gemini/HST∼3.3 : GMT/JWST∼3.8 
  z = 1.07 galaxy cluster SPT-CL J0546-5345 

3.83 8



 Science instrument in it’s own right 
►  ADI planet observations 
►  Resolved stellar populations 
►  Galaxy morphology 
►  Astrometric data for crowded field deconvolution 
 Target acquisition 
►  Critical for fast transient acquisition? 
►  Fully integrated with GMTIFS control system and GMT 
►  Response time likely limited by telescope (longest instrument 

delay         is 3 minutes AO slew) 
 Guide star access for central science field 
►  On-detector guide windows 



Contrast shown - 1:1x10-6 

Polychromatic simulations in prep. 
Instrument component to be included 



Tilted 
dichroic 
window pair 

Off-axis parabolic 
relay, collimated 
beam, ADC
+coldstop 

Scienc
e 

pickoff 
Image
r arm 

IFS scale selection, 
anamorphic 
projection 

Image slicer,  
grating turret, 
refractive camera 

Moving parts  
Science selector dichroics 
Grating selection 
IFS plate scale 
Rotating segmented coldstop 
Atmospheric dispersion compensator 

(ADC) 
Imager: pupil imaging, NCP calibration 



Cylindrical cryostat with 2/3 size now possible retaining 3-layer 
structure 

(less massive, cheaper, easier to cool) 

Upper ChamberMid Chamber Lower Chamber



1.8 m 

1.6 m 

Mass budget: ∼1 tonne cryostat, ∼1 tonne instrument 
Located at one of the folded Gregorian instrument 
ports 
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BSM may be first 
production optical 
element of the 
GMT AO system 
optics  
Testing for: 
•  surface figure and 

roughness 
•  mechanical control 

of the BSM 
(challenging 
tolerances & high 
dynamic range) 



  180” diameter field passed by 
GMT 
►  Partial correction by ASM system 

  60” diameter LTAO asterism 
►  Externally reflected to laser WFS 

  22”x22” imager science field 
►  Central field picked-off by fold 
►  Field matched to expected LTAO 

corrected field 

  4”x2” IFS field @ 50mas spaxels 
►  A range of field sizes and IFS scale  

180” diameter 

60” diameter 



  Spatial, not spectral, guide field split 
►  λ < 1 μm external NGSAO/LTAO system 
►  1 < λ < 2.5 μm OIWFS Tip-Tilt and Truth 

  access 3 arcmin guide field with MOAO correction 
  Warm optical system 

►  Active M1 – Aluminum (at first light) 
►  Adaptive M2 – Aluminum (at first light) 
►  Pupil steering M3 – Gold 
►  Single warm cryostat dichroic pressure window (CaF2) 

  No independent AO feed 
►  Instrument integrated into delivering the AO corrected field 

  NGSAO – external optical system 
►  Optical Pyramid WFS (Arcetri Observatory) 

  LTAO – external (but expected to be a GMTO/ANU collaboration)  
►  OIWFS – Internal Tip-Tilt + True (low read-noise avalanche photodiode 

likely) 
►  MOAO – Corrected off-axis star (cooled DM – trade study underway) 

  GLAO – default operations for telescope phasing 



•  GLAO is default mode    
of operation for mirror 
phasing 

•  FWHM ∼ 250-350 mas 
•  Early commissioning 

mode for GMTIFS 
•  Minimal dependence 

on  AO WFS 
components 
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  Including wind 
shake  
►  75th %-ile conditions 
  Requirement: SK > 
0.4 
  Sky coverage trades 
with Strehl 



 Requirement: 
SH > 30% for 
50% of sky         
at b∼90°
 Simulations 
indicate that 
∼80% sky 
coverage 
likely 





 

 

 













 VLT+SINFONI, 5 hours (Bournaud+ 
2008) 

 R ∼ 3,000 
 Scale ∼ 500mas (no AO guide star 
available) 

UDF-i 



   Integration = 9+3 hours 
   R ∼ 5000 
   Scale = 50mas 
   Simulate using  
► UDF i-band morphology 
►  integrated line flux 

Hα channel 
maps 

UDF-i 



Simulation at 25mas/spaxel (x4 resolution of JWST/NIRSpec 
IFS) 
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NICMOS 
3.8”x3.8” (1”∼8.3k
pc) 

  Gemini-GNIRS 29 hours @ R∼320 (i.e. 50A), smoothed 
►  z=2.1865, re=0.78kpc  [Kriek++ 2009 & Van Dokkum++ 2008] 

  Compact sources with high inferred mass 



   14 hours on-source 
   Source profile from Kriek++ 2009 
   Dynamical mass confirmation 
   Resolve profile below re  
   Luminosity profile beyond 2re 

R < re 

re< R < 2re 

2re< R < 3re 

50mas pixels 



∼

-1.0 -0.5 0.0 0.5 1.0
 

-0.4

-0.2

0.0

0.2

0.4

 

Simulated GMTIFS outout

-2 -1 0 1 2
Y (kpc)
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Z
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pc
)

LOIII/(1044 erg s-1) at time  1.33 Myr

-7.00

-6.67

-6.33

-6.00

-5.67

-5.33

-5.00



GMT + GMTIFS will be coming soon to 
a mountain near you! 


