
techniques like angular differential imaging (ADI). ADI’s power comes from the fact that, during a prolonged observa-
tion, the telescope’s field of view rotates, and any systemic optical aberrations (speckles) appear to drift relative to the 
astronomical target. The aberrations can then be isolated and subtracted out to reduce noise in the final data sets. 
While not unique to Gemini, ADI is fully integrated into our observational and data-reduction procedures, giving our 
user community an extremely powerful suite of tools for finding faint point sources very close to what are often bright 
primary stars. 

More recently, the full integration of the Gemini Near-Infrared Coronagraphic Imager (NICI) at Gemini South adds a 
curvature-based AO system, with a coronagraphic occulting mask to provide even better signal to noise and enhanced 
contrast between potential planets and their bright host stars. This combination of technologies and techniques power 
the Gemini NICI Planet-Finding Campaign led by Michael Liu of the University of Hawai‘i. This systematic search 
of about 300 potential host stars is currently in its second epoch of observations and represents the single largest cam-
paign science program ever performed at Gemini.

Looking toward the immediate future, the Gemini Planet Imager (GPI) is a next-generation instrument scheduled for 
delivery and integration at Gemini South in 2011-12. GPI brings integration of advanced AO correction, corona-
graphic masks, spectroscopy, polarimetry, and diffraction-limited images between 0.9 to 2.4 microns into one cohesive 
package. 

The current Gemini instruments for exoplanet research have already established a legacy that is propelling us into the 
next decade of science. The tools that allow our users to explore other worlds will undoubtedly continue to be in high 
demand for the foreseeable future, as will the next-generation of instruments. For the next 10 years, our users will be 
asking challenging questions about exoplanets at the same time they are pushing our technology to the limit. This com-
bination will determine the impact of exoplanet observations on our research communities and on society at large.
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Figure 5 (top right): Speckle subtraction 

using NICI’s dual-channel cameras. The 

left and center panels are images of the 

same star taken at the same time

at slightly different wavelengths. The dif-

ference between the two images

is shown in the right panel. The darker 

circle in the center is due to the corona-

graph (which allows about one percent of 

the starlight through so the precise location 

of the star can be determined).

Figure 6 (above): Simulated GPI color 

composite H-band image of a 1h long 

integration on a 75 Myr G2V star at 

20pc. The white object North of the star is 

a background object (no methane) while 

the object located South and East is a 4 

MJup planet (with methane, its orbit is 

also drawn).  

Image by C. Marois
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