
Gemini Observatory

73

www.gemini.edu

December2006

The Gemini Planet Imager

Seeing the Firefly



74

Gemini Observatory

December2006

www.gemini.edu

Science with High-contrast Imaging

Figure 1. 
Simulated 

20-second 

broadband 

near-infrared 

GPI image of a 

solar-type star 

at 10 parsecs 

(about 32 light-

years), showing 

a 5-Jupiter-mass 

planet at 6 AU 

separation. Any 

bright star seen 

from the ground 

is surrounded 

by a halo of 

scattered light. 

Gemini Planet 

Imager!s AO 

system and 

coronagraph 

partially clear 

out a “dark 

hole” region in 

the scattered 

light, allowing 

the planet to be 

seen.

Figure 2. 
Gold-coated 

1,024-actuator 

Boston 

Micromachines 

MEMS 

deformable 

mirror.
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Figure 3. 
Atmospheric 

properties 

of planets 

discovered 

by GPI in a 

simulated 

observing 

campaign. Each 

dot is a planet, 

plotted on a grid 

of surface gravity 

vs. temperature. 

Solid near-

horizontal lines 

indicate planet 

mass. Dotted 

near-vertical lines 

show constant 

age, labeled with 

log10
(age)

. Dashed 

lines show the 

formation of 

water vapor and 

ammonia clouds 

in the planets! 

atmospheres. 

The only known 

astronomical 

object that lies 

on this plot is 

Jupiter, with T
eff 

= 120 and log
10

g 

= 3.4. Gemini 

Planet Imager 

will discover 

completely 

new classes of 

objects.

Figure 4. 
CAD design 

for GPI, with its 

covers removed, 

showing the plate 

for attaching 

to the Gemini 

Instrument 

Support 

Structure.
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Figure 5. 
CAD rendering 

for GPI showing 

the major 

subsystems: the 

AO optical bench, 

coronagraph 

masks, precision 

infrared 

interferometer, 

and the science 

integral field 

spectrograph.


