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GMT concept evolution 

Giant Segmented 
Mirror Telescope 

20/20 Telescope 
(20-metre by 2020) 

Giant Magellan 
Telescope 

2000 2002 2005 
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  Turbulence in earth’s 
atmosphere makes stars twinkle 

  Turbulence spreads out light; 
makes it a blob rather than a 
point 

  This blob is a lot larger than the 
ideal Point Spread Function 
(PSF), which is limited only by 
the size      of the telescope 
  Even the largest ground-based 
astronomical telescopes have 
no better resolution than a 
∼25cm telescope! 
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Parallel  
light rays 

Light rays affected  
by turbulence 

} Blur } 
Point 
focus 



1-metre telescope 

Speckles (each is at diffraction limit of telescope) 



Image centroid 
jumps around 
(image motion) 

Image is 
spread out into 
speckles 

Speckle images: sequence 
of short snapshot of a star 

image 
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FWHM∼λλ/D 

in units of λ/D 

1.22 λ/D 
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Measure details of 
blurring from “guide 
star” near the object 
you want to observe 

Compute the shape 
to apply to a 
deformable mirror to 
correct the blurring 

Light from the guide 
star and real star is 
reflected from 
deformable mirror, 
removing distortions 



No AO With AO 

No AO With AO 

Intensity 
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x 

Strehl ratio is ratio of 
peak intensity of point 
source   to that 
produced by a ‘perfect’ 
optical system 



With adaptive optics No adaptive optics 



AO operates in 
a feedback 

loop: the next 
cycle corrects 

the (small) 
errors of the 

last cycle 



 

  In practice, a small deformable mirror with a 
thin bendable face sheet is used 

  Placed after the main telescope mirror 



200” telescope 

No AO With AO 



2.3” 

μ

No AO With AO 



HST, visible Keck with AO, near-infrared 
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Galaxies at peak star 
formation 

Model HST NIC2 J-band 

0.4” 

GMT H-band, Strehl=0.8 







 

 



Simulated GMT
+GMTIFS velocity 
channel maps from 
observation of a z=1.5 
galaxy 
 
An ordered velocity field of          
+/-200 km/s imposed on a 
HUDF i-band ACS image 
 
Simulation assumes 50 
mas spaxels and a total 
line flux  of 1.1x10-16 erg 
cm-2 s-1 observed over 12 
hours               (9 hour 
source + 3 hour sky) 
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Synergy with other 
telescopes 

GMT will leverage the potential of world-wide astronomy facilities in the 2020s & 
beyond 

 
    Spectroscopy in optical/infrared     –     High spatial resolution     –     High 

sensitivity 
ALMA Magellan 

LSST JWST 

AAT     HHiiggh – Keck 

SKA 


