
Above: near-infrared adaptive optics 
images (NIRI/ALTAIR) showing surface 
features on Saturn’s moon Titan. H. Roe 
and E. Schaller.

Right: sensitivity of the Gemini 
Multi-Object Spectrograph (GMOS), 
working in “nod-and-shuffle” mode 
is demonstrated by spectra from the 
Gemini Deep Deep Survey project.
R. Abraham, et al.

Optical, IR & Beyond

A combination of low 
thermal emissivity   
and fine image quality 

allows Gemini to explore a 
diverse set of astronomical 
objects ranging from weather 
on moons in our solar 
system to high-redshift 
galaxies that trace galactic 
evolution in the young 
universe. Gemini’s 
state-of-the-art instrumentation 
program provides a diverse 
set of instruments available 
across the entire wavelength 
range of both telescopes 
(see inside).

Next-generation 
instrumentation will be 
commissioned soon. It 
will include adaptive 
optics using multiple 
conjugation (MCAO) to 
provide full, uniform 
correction over an 80 
arcsecond field of view 
(more than four times 
what is available now). 

Queue Scheduling

Gemini was designed from the 
beginning with “queue    
scheduling” as its primary 

operational mode. This is made 
possible because the suite of 
instruments mounted on the back of 
each telescope is always ready for 
optical/infrared observations. 
Instrument switches can be executed 
with minimal overhead when 
atmospheric conditions match specific 
observational requirements.

The Gemini queue process is aimed 
at obtaining the best possible data, 
matched to weather, and to complete 
the highest-rated programs.  

Time is also available for “classical 
observing,” which allows Principal In-
vestigator (PI) to observe at the 
telescope on assigned dates. 

Proposing for Time

Astronomers can apply for time on 
either Gemini North or South tele-
scopes through the National Gemini 

Offices (NGOs). Every partner country runs 
its own National Time Allocation Commit-
tee.  Each NGO has slightly different proce-
dures and deadlines for proposals. Please visit 
the NGO links on the Gemini webpage at:                    
www.gemini.edu/sciops/observing-with-gemini 
for full details.

Gemini Science Archive

All science data (and calibrations/metadata) obtained 
with Gemini are archived and available within 
minutes to PIs through the Gemini Science Archive 

(GSA) at www.gemini.edu/gsa. The password-protected 
data are proprietary for 18 months before public access is 
allowed through the GSA. The GSA is managed and main-
tained by the Canadian Astronomical Data Centre and is 
compatible with Virtual Observatory protocols.

Matching Observations with Nature

Optimized for Astronomy’s Big  Questions
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Fully populated instrument 
cluster on Gemini North with 
GMOS at 8 o’clock, ALTAIR 
at 11 o’clock, NIRI at 2 o’clock, 
Calibration Unit at 4 o’clock, 
and MICHELLE at center. 

0.5 arcsecond

Gemini’s Newsletter

The twice-yearly GeminiFocus news-
letter highlights the scientific and 
technical accomplishments of 

the Gemini Observatory. It is avail-
able to astronomers, journalists and 
science/technical professionals upon                   
request. To receive GeminiFocus 
please send  your mailing address to:                           
newsletter@gemini.edu  



ALTAIR
ALTAIR is a facility adaptive optics (AO) system that is available 
in both natural and laser guide star modes for diffraction-limited 
near-infrared observations. It is used in conjunction with either 
NIRI or NIFS (see instrument descriptions above). It provides AO 
corrections on fields as large as 40 arcseconds (with NIRI).

MICHELLE
A mid-infrared facility instrument that allows imaging, 
spectroscopic and polarimetric observations at wavelengths 
between 7 – 25 microns. MICHELLE  delivers high sensitivity and 
near diffraction-limited images at > 10 microns under most seeing 
conditions spanning a field of 24 × 36 arcseconds.

Gemini North Instrumentation Gemini South Instrumentation

Near-Infrared Integral Field Spectrograph (NIFS)
Designed to work in conjunction with the ALTAIR adaptive op-
tics system, this near-infrared (0.95 – 2.4 microns) integral field 
spectrograph and coronagraphic imager is able to perform 3-D 
imaging spectroscopy on scales as small as 0.1 arcsecond over 
a field of 3 x 3 arcseconds. 

Near-Infrared Imager (NIRI)
Gemini North’s near-infrared (1 – 5 microns) imager also provides a 
long-slit spectroscopy mode and is designed for use with or without 
the ALTAIR adaptive optics system. In non-adaptive optics mode 
NIRI gives fields of 22, 51, and 120 arcseconds across.

Gemini Multi-Object Spectrograph (GMOS)
This optical spectrograph provides long-slit, multi-object and 

integral field spectroscopy, and imaging capabilities over a field 
of 5.5 × 5.5 arcminutes. Combined with its identical twin at 

Gemini North, the two facility GMOS instruments allow 
complete sky coverage at optical wavelengths. 

Thermal-Region Camera Spectrograph (T-ReCS)
Provides mid-infrared (8 – 26 microns) imaging and long-slit spec-

troscopy capabilities on the Gemini South telescope. T-ReCS has op-
timal sensitivity and near diffraction-limited images at > 10 microns 
under most seeing conditions over a field of 28.8 × 21.6 arcseconds.

FLAMINGOS-2*
FLAMINGOS-2 is a near-infrared (0.95 – 2.4 microns) imager

 (6 × 6 arcminute field) and multi-object spectrograph (2 × 6 arc-
minute field). A special Fabry-Perot tunable filter will be 

available for narrowband imaging and the instrument will 
also be compatible with GeMS, the Gemini Multi-Conjugate 

Adaptive Optics System.Gemini Multi-Object Spectrograph (GMOS)
This optical spectrograph provides long-slit, multi-object and integral 
field spectroscopy, and imaging capabilities over a field of 5.5 × 5.5 
arcminutes. Combined with its identical twin at Gemini South, the 
two facility GMOS instruments allow complete sky coverage at 
optical wavelengths. 

www.gemini.edu/sciops/instruments

 Near-Infrared Coronagraphic Imager (NICI)
A dual-channel near-infrared (1 – 5 microns) coronagraphic 
imager fed by a dedicated curvature-sensing adaptive optics 

system and optimized for the detection of faint, sub-stellar 
companions. NICI provides imaging capabilities at 0.018 arc-

second/pixel over a field of 18.43 arcseconds.

Gemini Multi-conjugate Adaptive Optics System (GeMS)*
At Gemini South, a multi-conjugate system (MCAO) is 

currently being assembled and lab tested. This system will 
use three deformable mirrors, five laser guide stars and 
associated wavefront sensors to enable high Strehl and 

uniform image quality observations over a field of 
view of 2 arcminutes in diameter. 

Gemini South Adaptive Optics Imager (GSAOI)*
GSAOI is a high-resolution imager that will be

commissioned and used in conjunction with 
GeMS. The instrument has a field of view 

of 80 arcseconds with 0.02-arcsecond pixels. 
There are 22 filters available to cover a 

wavelength range of 0.9 to 2.5 microns.

Gemini Near-Infrared Spectrograph (GNIRS)*
This versatile spectrograph provides long-slit and cross-
dispersed spectroscopy in the near-infrared (1 – 5.5 microns). 
GNIRS offers resolutions of approx 1700, 5900 and 18000 
in long-slit mode.  Cross-dispersed spectroscopy gives 
complete 0.9-2.5 micron coverage at R≈1700 and partial 
coverage at 5900.

* Future capabilities


