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Many thanks to KASI, Elliot Horch, and our organizing committees! 



Astronomy Landscape in 2020's

Webb Space Telescope 
Dec 2021

Laser Interferometer  
Gravitational-Wave Observatory 
March 2023

Rubin Observatory 
2024

US Extremely Large Telescopes 
~2029



Discovering Our Universe Together

Next Decade of Discovery
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Exoplanet Populations

Dmitry Savransky/NASA Exoplanet Archive

Compact Objects  
& Multi-messenger astronomy 

Galaxies, Black-holes  
and Dark Matter 

Exo-planets and solar systems 
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many different instruments to  
support diverse science 

flexible, agile operations to make best use 
of time and sky conditions 

"adaptive optics" to correct for 
distortions in atmosphere

Gemini in the 2020's



Momentum is building.. 
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LGSF Lab pictures

See T. Schneider’s poster 12185-278



Current and Future Instruments
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coming soon: GHOST, GNIRS upgrade, IGRINS-2, SCORPIO, GPI-2 

Imaging

Spectroscopy



GHOST First Light!
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Gemini Near-InfraRed Spectrograph
2 integral field 
units to be 
installed this year 

'low res' - 0.15"x 
0.15" sampling 

'high res' - 0.05"x 
0.05" sampling 
(with adaptive 
optics)



IGRINS-2
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IGRINS:  visiting instrument at 
GS now 

IGRINS-2 ;  GN ~ end of 2023 
built by KASI

highly efficient, high resolution (R~45,000)  
infrared (H+K) spectrographs 



Gemini Planet Imager-2.0

GPI: extreme-AO high-contrast ratio 
coronograph with imaging polarimeter/
integral-field spectrometer (Gemini-S) 

~$7M upgrade Heising-Simons, NSF, NRC 
to probe fainter host stars, better contrast 
ratio, inner working angle  
(Probe cold-start mode of planet formation) 

Move to Gemini-N by 2023/2024 

(UC San Diego;  Notre Dame, NRC/HAA, 
Stanford)
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Chilcote MRI: Development of the GPI Upgrade 4

fainter stars, 2) a new AO computer to reduce lag between wavefront measurement and correction,
improving contrast at all separations, 3) a new coronagraph to improve contrast especially at small
angular separations, and 4) a low-resolution spectroscopy mode to simultaneously observe J through
K for sensitivity to fainter planets, faster acquisition of full near-IR spectra, and increased effec-
tiveness of image post-processing. Supporting enhancements will also improve instrument science
efficiency. Below, we discuss the key science drivers that motivate these specific upgrades.

b.3. Science investigations enabled by “GPI 2.0”.

b.3.i. Imaging Exoplanets around Nearby Young Stars. A primary goal of this proposed work
is to significantly improve GPI’s sensitivity to planetary-mass companions in the 4-
10 au range around nearby stars, straddling the peak of the distribution of giant planets
measured for solar-type stars, and enabling a measurement of the location of this peak
for more massive stars. GPI 2.0 will be able to constrain the distribution of giant planets
as a function of semi-major axis, and to differentiate between the two canonical planet formation
processes; the low-entropy “cold-start” models where the planetary core is formed first after which a
gaseous envelope is rapidly accreted (Marley et al., 2007); and the high-entropy “hot-start” models

Figure 4. Left: Discovery image of 51 Eri b taken with GPI (top) and corresponding sensitivity curve
(bottom) comparing the contrast achieved after post-processing for 51 Eri (black) to stars of a similar
magnitude (red curve and shaded region give median and 1-� range). 51 Eri b was detected at 18-� (star).
The 51 Eri dataset represents one of the best contrast curves achieved, demonstrating the potential gains
from moving GPI to a better site and reducing the lag in the AO system. Right: Contrast curves (top)
and planet sensitivity assuming a “hot-start” formation scenario (bottom) for a 25 Myr I = 8.5 K4 star
at 40 pc observed assuming GPI’s current performance (blue) and GPI 2.0 predicted performance (red).
Improvements in the contrast at smaller angular separations are driven by upgrades to the coronagraph
design, better alignment of the star under the focal plane mask (FPM), and reduced AO lag. The improved
contrast significantly increases sensitivity to lower-mass gas giants at smaller semi-major axes.

51 Eridani b



SCORPIO
Workhorse capability for time-domain astronomy 

8 band optical/IR imager and spectrograph 
simultaneous coverage  0.37 - 2.3µm 
grizYJHK 3’x3’ imaging  or R~4000, 3’ long slit   

Rapid acquisition and readout 

Delivery to Gemini South ~End 2024  
(in time for  Rubin/LSST alerts)     
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M. Robberto
Space Telescope Science Institute & Johns Hopkins University

and the SCORPIO Team:
Morten Andersen; Robert Barkhouser; Ethan A. Chaffee; Brian Chinn; Ruben Diaz; Marisa Garcia 

Vargas; Landon Gelman; Stephen Goodsell; Tom Hayward; David Henderson; Scot Kleinman; 
Kathleen Labrie; Manuel Maldonado Medina; Arturo Nunez; Ana Perez; Kristian Persson; Pete W. 
Roming; Ernesto Sanchez-Blanco; Stephen A. Smee; Kelly D.; Smith; Adam Thornton, Alexander J. 

van der Horst; Todd J. Veach; Gerardo VeredasMain instrument capabilities

Imaging mode
• 8-channel imager
• g, r, i, z, Y, J, H, and KS bands
• 3’x3’ field of view 
• 0.18” pixel same for all cameras

Spectroscopic mode
• 8-channel spectrograph
• simultaneous 0.385-2.35 microns
• R ~ 4,000 @ 3 pixel sampling
• 3’ long slits

• Rapid reconfiguration imager-spectrograph
• Rapid target acquisition through slit viewing camera
• Shutter-less mode for ultra-high speed imaging
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Imaging mode
• 8-channel imager
• g, r, i, z, Y, J, H, and KS bands
• 3’x3’ field of view 
• 0.18” pixel same for all cameras

Spectroscopic mode
• 8-channel spectrograph
• simultaneous 0.385-2.35 microns
• R ~ 4,000 @ 3 pixel sampling
• 3’ long slits

• Rapid reconfiguration imager-spectrograph
• Rapid target acquisition through slit viewing camera
• Shutter-less mode for ultra-high speed imaging

Observing 
modes

3’x3’3’x3’

3’ x R~4000 spectra

18” x 3’ at 50ms/frame 

E2V CCD 231-84

Hi2RG

Format 2048x2048

Pixel size 18 x 18 micron

Readout Speed 200 KHz

Output lines 32



DRAGONS - quick look + science quality

building sustainable data reduction  
new instrument support 
quick-look, calibrations, interactive 
modes
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Science Quality - Interactive Tools
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https://noirlab.edu/science/videos/dragons-demo



Software Infrastructure for TDA + all
2023-2025 - implementation of 
new GPP Explore/Observe tools 

updated TOM toolkit release  
~end of 2023 

automated scheduler in 
operation ~2024 
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User Engagement

The next 3 years will be transformative for Gemini Observatory.   

We need to 
• inform Gemini users of the new science capilities on the horizon 
• train our users to make best use of the instrumentation and 

software 
• excite and engage the community, in a dynamic astronomy 

landscape
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Orbital Motion

Movies from Jason Wang

beta Pictoris b 51 Eridani b


