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2 observing modes

Spectroscopy / 
Photometry

Polarimetry

J, H, and K bands
14mas plate scaleR~45
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“Data Cruncher” 

!!!

Observing sequences -> detections & limits

Led by Jason Wang; 
other pipelines: Christian Marois, Julien Rameau, Jean-Baptiste Ruffio

“Final” contrast 
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What factors determine contrast?
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Seeing coherence time matters 
more than seeing amplitude
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slower
turbulence

- Bailey et al; SPIE 2016
- Rantakyro, Bailey, et al; SPIE 2018



Performance depends on temperature?
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Only need 4 variables to (mostly) predict 
final contrast: τ, ΔT, airmass, H mag.

Log( Predicted final contrast )
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Rantakyro, Bailey, et al; SPIE 2018



Only need 4 variables to (mostly) predict 
final contrast: τ, ΔT, airmass, H mag.
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GPI & dome turbulence

• Melisa Tallis; Stanford University
• SPIE proceedings 2018



SPIE 2018 10703-267; arXiv 1807.07157



Gemini South environment data

MASS & DIMM

• temperatures: 5 min night & day

• GPI contrasts: 1 min

• Select frames with best seeing 

using MASS/DIMM

Melisa Tallis
Thomas L. Hayward



M1 is not equilibrated with ambient air
Tallis et al; SPIE 2018



Large thermal inertia of the primary mirror

Tallis et al; SPIE 2018



Preliminary results removed…email if 
interested in discussing.



GPI wind butterfly

● Alex Madurowicz
● Stanford University
● SPIE proceedings 2018

● The following slides are from 
Alex



Arxiv:1807.07179      Proc. SPIE 10703-230



Madurowicz et al; SPIE 2018



Madurowicz et al; 
SPIE 2018



Conclusions/Takeaways

● Servo-lag error in AO correction is responsible for 
the wind-butterfly

● well correlated with the jet stream (~ 10-15 km 
attitude)



Preliminary results removed…email if 
interested in discussing.



What’s next for GPI: the move North

● Stay at Gemini South through 2019 (A or B?)

● GPI 1.1: May move to Gemini North in ~2020

○ relocation study just submitted to Gemini. Maintenance on 
compatibility only – no upgrades.

○ Uncertainty: τ0 at Mauna Kea vs Cerro Pachon.  Contrast 
improvement of 1.5-2.5x.

● GPI 2.0 : May move to Gemini North and have hardware 
upgrade



GPI 2.0 science cases under development

● Cold Start Planets 
● Very Young Planets 
● Variability and Weather 
● Orbital Monitoring of Known Substellar Companions 
● Spectral Characterization of Known Substellar Companions 

● Protoplanetary and Transition Disks 
● Debris Disks 

● Spectropolarimetry
● High Resolution Spectroscopy 
● Ultra-high-contrast science with FPWFS 

● Solar System Bodies 
● Evolved Stars 
● Extragalactic Science



Coming soon: new GPI sat spot flux calibration
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