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Schematic layout of the GPI subsystems

GPI Overview

The Gemini Planet Imager (GPI) is a facility class
instrument for the Gemini Observatory led by
Bruce Macintosh at LLNL (Macintosh et al. 2006,
2008). The goals of GPI are: to detect and
characterize young (10-1000 Myr), self-
luminous, Jovian-mass planetary companions by
distinguishing them from PSF speckle noise; to
detect and measure debris disks through
polarization; and to record Ilow-resolution
spectra from 0.98-2.4 microns. GPlI combines an
“extreme” adaptive optics system with an
apodized coronagraph an interferometer and an
integral field spectrograph (IFS).
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IFS Overview

The integral field spectrograph design is similar
to the OSIRIS instrument at Keck and utilizes an
infrared transmissive lenslet array to sample a
rectangular field of view. The IFS uses a
Hawaii-2RG detector to produce a field of view
of 2.8 x 2.8 arcseconds, with a spectral
resolution in H band of R~45. The all
transmissive powered optics of the IFS use a
zero-deflection prism pair for dispersing and
Wollaston prisms for polarization splitting. The
integral field nature of the instrument allows for
a full mapping of the focal plane at coarse
spectral resolution.

Instrument Focus: Beam to Lenslet

The reimaging optics within the IFS consist of a pair of spherical mirrors used as a
telephoto system. These were installed using a deterministic method. Desired
mirror locations were located under cryogenic and warm models as predicted by
CAD drawings. The mirrors were then aligned to the lenslet array and external
mounting locations using a coordinate measuring machine. Typical residuals were
of the order of 50 microns warm. Cold images of a precision 10x10 pinhole grid at
1 micron has pinhole images under 2 lenslets in FWHM and overlapping Airy rings.
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The figures above show an ordinary cooldown, operation, and warmup of the IFS. The
IFS uses two CryoTel GT cryocoolers, each producing 15W of cooling power at 77K.
Cooldown times are approximately 5 days from room temperature to below 80K. The IFS
dewar is capable or achieving and sustaining a detector temperature below 77K and a
pressure bellow 10° torr. Testing indicates that the instrument can return to science
conditions within 18 hours of a shutdown lasting no more then 2 hours.

Instrument Focus: Lenslet to Detector
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The lenslet array and detector must be focused to each other at a level of 50
microns at cryogenic temperatures. Coarse focus is achieved warm with gauge
blocks and a hard stop. Fine focus is achieved cryogenically with a custom stage
pushing on a large titanium flexure. The best focus achieved produces images of
the lenslet pupil spots with FHWM slightly below 2 pixels.

Lyot Stop Repeatability
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GPI uses 10 different lyot positions.
The precision of these positions is
maintained by individual detents on
the cryogenic wheel, and switches to
confirm position. The IFS uses an off-
the-shelf, external, indium gallium
arsenide (InGaAs) camera to observe
the pupil plane. Initial testing
indicates that the Iyot stop s
repeatable to under 1 micron, or less
than 0.01% of the beam diameter. To
measure repeatability, the lyot wheel
is moved to different positions and
then returned to its initial position.

This is done many times without

56 repeated movements of the Iyot stop

resetting and homing the location of
the wheel.

Actual vs Predicted Results

Simulated

Initial images from the spectrograph (left) and the Wollaston prism (right) in H
band. Each image is split into two sections. The left part of each image is taken
with a diffuse white light, while the right is the predicted results from our data
simulator (DST). Initial results show that the platescale of the IFS is approximately
14.4 mas per lenslet (goal 14.0). This produces a field a view approximately 2.8
arcseconds on a side as required.

STATUS

The IFS is nearing completion in the UCLA IR Lab and its about to undergo final
testing. Plans are to integrate it with the rest of the GPI system by Jan 2011 at
UC Santa Cruz.
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