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Extraordinary NICI Images of Eta Carinae

Roberta Humphreys, University of Minnesota

Coronagraphic Imager (NICI) during its 2009 “spectroscopic

event” Every 5.5 years the very luminous and massive star n
Car experiences a “spectroscopic event” during which its high excita-
tion emission lines decline and even disappear over several weeks.
These rapid spectroscopic changes are also accompanied by a brief
decrease in its flux. Although these events are not fully understood,
they most likely result from a mass ejection in the equatorial region
when an otherwise undetected companion star passes through the
dense wind and close to the extremely massive primary.

Eta Carinae () Car) was imaged with the Gemini Near-Infrared

Figure 1: An 1 Car image from combined NICI Br y, [Fe Il], and H,
observations. (Image credit: Principal Investigator Kris Davidson)

Although n Car had been imaged previously in the near-infrared, it
had not been observed during one of these events. We observed n Car
with NICI on Gemini South in February 2009, just after the spectro-
scopic minimum. Adaptive optics and Spectral Difference Imaging
were used with the narrowband filters for Brackett (Br) y, [Fe II], and
molecular hydrogen (H,) together with the corresponding continuum
filters. The spatial resolution is competitive with the Very Large Tele-
scope using the Nasmyth Adaptive Optics System and Near-Infrared
Imager and Spectrograph (VLT/NACO) and better than the Hubble
Space Telescope using the Near Infrared Camera and Multi-Object
Spectrometer (NICMOS).

At these wavelengths we can penetrate the dusty, mottled, outer
envelope of the bipolar lobes of the Homunculus. Figure 1 shows
the combined image from all three narrowband filters. A focal plane

mask covers the central star to prevent saturation. The “butterfly” pat-
tern found a few years ago by Chesneau et al. (2005) can be seen just
below the star. The nature of this feature and its geometric relation

to the southeast lobe and the equatorial debris is not known. One of
our goals is to compare the NICI images with the earlier VLT/NACO
images (Chesneau) and NICMOS images (Smith and Gehrz 2000) to
measure the possible motions of the filamentary pattern in the “but-
terfly” and determine its expansion, orientation, and age.

Figure 2: The combined continuum-subtracted n Car image: Bry
(red), H, (green), and [Fe II] (blue). (Image credit: Principal Investi-
gator Kris Davidson)

Figure 2 is the combined continuum-subtracted image from all three
filters, Br y (red), H, (green), and [Fe II] (blue). This figure shows the
inner region. Bry and H, have essentially the same distribution and
outline the “butterfly” structure. [Fe II] is quite different and shows a
bi-polar distribution similar to the Homunculus. We suspect that it is
tracing the “little Homunculus” previously seen only spectroscopically
(Ishibashi et al. 2003). The little Homunculus is a bipolar outflow
believed to have formed in n Car’s second 1890s eruption.

The members of our group are Principal Investigator Kris Davidson
and Roberta Humphreys (University of Minnesota), John Martin
(University of Illinois-Springfield), and Etienne Artigau (Gemini
South). Artigau and Martin planned these observations, and Artigau
reduced the data. Olivier Chesneau and Nathan Smith provided their
earlier VLT/NACO and NICMOS images for this study.
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GSA Helpful Hint: Data Packing in Archive

Tom Matheson

investigators (PIs). In order to use the Archive, you must first register at the GSA Web site:

The Gemini Science Archive (GSA) is the primary mechanism for distributing data from the Gemini Observatory to principal
(wwwl.cadc-ccda.hia-iha.nrc-cnrc.ge.ca/usertools/).

On the home page of the GSA Web site (wwwl.cadc-ccda.hia-iha.nrc-cnre.gc.ca/gsa/), there is a pull-down menu titled “Proprietary
Data Access” that you can use to select “Access your PI Data” You then use the Gemini program ID and the program key to get access
to your data. This key is the same one used as a password with the Observing Tool during the Phase II process. Note that this is not
the same as the user name and password you used to register with the Archive. You can have multiple PI programs associated with

your Archive account.

Once you have authenticated your access, the program ID will appear on the “Access your PI data” Web page. You can then click on
the program ID and choose either “List datasets,” which shows all individual science frames, or “View packages,” which opens a list of
data packages, each with science and calibration frames. Occasionally, data packages are not complete. If you want to see a list of all
data frames for your program, use the “List datasets” button. In the table with all the science frames, one column is titled “All Program
Obs.” and contains the word “List” as a link in each row. If you click on this link, the Archive will open a table that contains all data
frames associated with your program ID.

Kyoto 2009 Joint Subaru/Gemini Science Conference

Ken Hinkle
The Subaru and Gemini Observatories held a jointly sponsored covered operations status and plans, current instrumentation, users’
science conference May 18-22 at Kyoto University, Japan. survey and publication statistics, and future instrumentation plans.
This meeting is the third in a series of Gemini science confer-
ences. The intent of these conferences is for users from the member A brief report of the meeting and the proceedings are available at
countries to discuss current Gemini science results, capabilities, and www.gemini.edu/node/11261 and www.kusastro.kyoto-u.ac.jp/
future research goals and to explore possible collaborations. Addi- kyoto2009/proc.html, respectively.

tionally, this meeting was aimed at providing an opportunity for the
Subaru and Gemini communities to compare research conducted at
the two observatories. In part, the interest in developing a connec-
tion between the Subaru and Gemini communities stemmed from the
planned WEMOS collaboration (see article on Gemini Board Meeting
in this section).

The conference covered a wide range of scientific topics. Overall,
there were about 50 talks and 100 posters. Oral sessions covered
cosmology, large-scale structure, galaxy formation, black holes,

AGN, compact objects, solar system, exoplanets, star formation, and
interstellar medium. The posters spanned a yet broader range of top-
ics. There were also talks on the current status and future plans of the
Subaru and Gemini Observatories.

The science sessions ran from Monday through Thursday. Friday was Participants at the joint Subaru/Gemini Science Conference in Kyoto,
devoted to a Gemini users’ meeting. Sessions in the users’ meeting Japan, May 2009. (Photo Credit: Gemini Observatory)
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NGSC Instrumentation Program Update

Verne Smith ¢ Mark Trueblood

vational Spectrometer (FLAMINGOS-2) is the last instrument

to be built under our agreement with Gemini in which NOAO
issued contracts to the institutions that built the instruments. Thus,
the NGSC Instrumentation Program’s mission to provide innovative
and capable instrumentation for the Gemini telescopes in support of
frontline science programs is now complete. Starting with the Gemini
Planet Imager (GPI), Gemini began direct contracting and control
of its instrumentation built in the US. Since FLAMINGOS-2 has
been shipped from the institution that built it (see below), this is the
final article in this series from the NGSC. Future articles from other
authors will discuss progress of FLAMINGOS-2 in its commission-
ing on the Gemini South telescope and other aspects of the Gemini
instrumentation program.

The Florida Multi-Object Imaging Near-Infrared Grism Obser-

This article gives a status update on Gemini instrumentation being
developed under the oversight of the NGSC, with progress since the
June 2009 NOAO/NSO Newsletter.

FLAMINGOS-2

FLAMINGOS-2 is a near-infrared multi-object spectrograph and
imager for the Gemini South telescope. FLAMINGOS-2 will cover
a 6.1-arcmin-diameter field at the standard Gemini f/16 focus in
imaging mode, and will provide multi-object spectra over a

6.1 x 2-arcmin field. It will also provide a multi-object spectro-
scopic capability for Gemini South’s multi-conjugate adaptive
optics system. The University of Florida is building FLAMINGOS-2
under the leadership of Principal Investigator Steve Eikenberry.

FLAMINGOS-2 passed the third and final series of Pre-ship Accep-
tance Tests held in Gainesville, Florida, 5-8 May 2009. Some minor
changes were made as a result of the tests, and then the instrument
was crated and shipped to Cerro Pachdn, Chile, arriving at the
Gemini South site July 2. Figure 1 shows the instrument leaving the
University of Florida.

Since then, the University of Florida FLAMINGOS-2 Team has been
hard at work unpacking the shipping crates and assembling and
checking out the instrument. They will execute a series of laboratory
tests to ensure that everything survived the trip, and then the instru-
ment will be mounted on the Gemini South telescope for Final Ac-
ceptance Testing and Commissioning. Figure 2 shows the instrument
being assembled in the Gemini instrument lab in Chile.

Figure 1: FLAMINGOS-2 Principal Investigator Steve Eikenberry
(with gloves) and his team as they load the shipping crates into
a semirailer for transport to Chile. (Photo credit: University of
Florida/Department of Astronomy)
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Figure 2: The FLAMINGOS-2 Team assembling the instrument in
Chile. (Photo credit: University of Florida/Department of Astronomy)
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