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1 Membership and Conflicts of Interest 
 
René Doyon, University of Montreal (GPI – in person) 
Alastair Edge, University of Durham (GMOS, GNIRS – by phone) 
Andrew Hopkins, University of Sydney (None – by video) 
John Lacy, University of Texas (None – in person) 
Diego Lambas (None - not attending) 
Paulina Lira, University of Chile (None – by video) 
Chris Packham, University of Florida (Flamingos 2, T-ReCS – in person) 
Jenny Patience, University of Exeter (GPI – in person) 
Caty Pilachowski, Indiana University (None – in person) 
Henry Roe, Lowell Observatory (None – not attending) 
Laerte Sodré Jr, LNA  (None – by video) 
Alan Stockton, University of Hawaii (GLAO, NICI, NIRI – in person) 
Kim Venn, University of Victoria (None – by video)  
Chris Willott, Herzberg Institute of Astrophysics (GLAO, GMOS, Flamingos 2, Altair, GPI, 
GSA – in person) 
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1.1 Attending from Subaru 
Ikura Iwata (in person) 
Naruhisa Takato (in person) 
Masatoshi Imanishi (in person) 
 

1.2 Attending from Gemini 
Andy Adamson (in person) 
Gustavo Arriagada (in person) 
Rodrigo Carrasco (by video) 
Julian Christou (in person) 
Percy Gomez (by video) 
Kevin Hanna (in person) 
Inger Jorgensen (in person) 
Scot Kleinman (in person) 
Nancy Levenson (in person) 
Doug Simons (in person) 
Eric Tollestrup (in person) 
 

2 Matters Arising  
 
The agenda of the meeting was presented. Because there are some new members of the GSC and 
there were several people connecting by phone and video, a roll call and introductions were 
made. 
 
Director Simons reported briefly on the present state of affairs at the Gemini Observatory 
including an update on the NSF 2012-2015 funding proposal activities. He reviewed the list of 
GSC priorities for 2011 set by the GSC at their October 2010 meeting. Then he showed how 
those priorities had been included in the Observatory’s yearly planning exercise. The GSC was 
pleased to see that the Gemini high-priority projects closely followed those suggested by the 
GSC. 
 
The Director then presented some highlights of the ongoing instrumentation development 
program including the recent release of the Gemini High-resolution Optical Spectrograph 
(hereafter GHOS or GOES) announcement of opportunity for Conceptual Design Studies. He 
also discussed that Gemini is considering developing a hybrid silver-aluminium coating for the 
telescope mirrors (hereafter the 5 layer coating) which would provide excellent UV throughput 
whilst retaining the excellent IR performance of the telescope. He discussed the ongoing work 
with CFHT and HIA to develop the GRACES project to fibre-feed light from Gemini-North to 
the Espadons spectrograph at CFHT in order to provide high-resolution optical spectroscopy to 
the community on a rapid timescale. The GSC is pleased with the progress made on these two 
high-resolution optical spectrograph projects. 
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Director Simons reported on commissioning activities at Gemini-South on the GeMS multi-
conjugate adaptive optics (MCAO) project. This complex project has been a huge engineering 
and technical challenge and the news from commissioning is very encouraging. The laser system 
has now been deployed to reflect a “constellation” of 5 laser guide stars off the sodium layer. 
The brightness and image size of these spots is close to the requirements for high-order MCAO 
correction. The GSAOI imager has been powered-up and appears to be in good shape. 
Commissioning activities will continue during this year and it is hoped that by early 2012 the 
system will be ready for first science use.  
 
The GSC commends the Observatory for their hard work on bringing the GeMS project to this 
state. This capability will produce outstanding science and is much anticipated by the 
community.  
 

3 Instrument Status Updates  
 
Rachel Mason presented an update on GNIRS and Eric Tollestrup discussed the status of several 
other instrument projects. 
 
GNIRS  
Science Verification was performed from Dec 2010 – March 2011 and the instrument is now in 
regular queue use. It is very popular with the community, garnering 35% of the queue time in 
semester 11A. A recent science highlight that is to be published in Nature was shown. 
 
There are several minor flaws/features which were discussed, the most important of which are: 

• Detector shows an “odd-even” row variation in intensity at 10% level that flat-
fields out to less than the 1% level. 
• Pattern noise due to controller (as seen previously for NIRI and GNIRS), but at a 
higher level than in previous cases. A python script is available to users to reduce the 
noise, but replacement of the controller is the long-term solution. 
• The detector array is tilted and shows persistence.  
• The instrument still contains the old radioactive lenses because of difficulties with 
the coatings of new lenses. Should replace with new lenses at some point. 
• There are shifts in arc line positions for the 10 l/mm grating, possibly due to a 
loose screw. 
 

The Observatory asked the GSC to consider at what point it was sensible to consider taking 
GNIRS off the telescope for downtime in order to carry out these fixes and upgrades. This is a 
very popular instrument and should not be removed too soon, given the minor nature of these 
flaws. 
 
GSC Recommendation #1. Major GNIRS fixes (controller replacement, array straightening, lens 
replacement) should not be carried out until after a substantial period of science use, e.g. not 
before the end of 2012.  
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GMOS-North 
The project to replace the CCDs with enhanced red-sensitivity devices from Hamamatsu is 
continuing. A replacement CCD for the one that had a failed output was delivered to Hilo in 
March and is on its way to HIA for integration. The new device is of type HSC and has improved 
blue response compared to the two devices already at HIA. Therefore the HSC device will be 
positioned at the blue end of the spectrum. This will complicate imaging projects in the blue that 
will have varying sensitivity across the field, but this problem is outweighed by the enhanced 
blue spectral performance. There are still issues with the slightly higher than expected readout 
noise due to the controller. Work is to continue on that issue in Hilo whilst HIA does the detector 
integration. The current schedule has the new focal plane assembly integrated into the instrument 
this August with on-sky commissioning in October. 
 
GMOS-South 
 
The Observatory plan, previously endorsed by the GSC, called for GMOS-South to have a 
detector upgrade after GMOS-North. Given the GMOS-North project is nearing completion, it is 
time to begin the upgrade to improved red response for GMOS-South. Eric Tollestrup presented 
several options for the QE of various devices now available by Hamamatsu and E2V. The 
Hamamatsu HSC devices perform extremely well in the red out to 1.05 micron, but even though 
their blue performance is an improvement over that of the first devices ordered for GMOS-
North, it is still significantly worse than the current detectors in GMOS-South. Eric showed that 
Hamamatsu has a newer device that is not so good in the red, but performs as well as the current 
detectors in the blue. It would be possible to have different devices from the same manufacturer 
at different regions in the focal plane, as will be implemented for GMOS-North. 
 
GSC Recommendation #2. We support the plan for rapid action on the project to replace the 
detectors in GMOS-South with higher sensitivity CCDs. The GSC compared the QE of various 
potential devices and recommend Gemini procure one of the newer devices with enhanced blue 
sensitivity and two devices of the HSC type. 
 
NICI 
 
NICI use for Campaign Science and PI programs is continuing. Two upgrades have been 
performed to improve performance. The 50-50 beam-splitter was replaced by a dichroic and a 
new CH4 filter was installed. The GSC again briefly discussed moving NICI to Gemini-North 
when GPI is commissioned, but again decided priority would go to keeping one mid-IR 
instrument operating at Gemini in this timeframe when the number of instruments supported 
would be limited. 
 
Altair 
The GSC had a wide-ranging discussion on future adaptive optics (AO) at Gemini. It was 
emphasised that AO at Gemini-North would be reliant upon Altair for at least the next 5 years. 
Altair is ageing and several refurbishment possibilities were mentioned. The project to improve 
laser guide star sky coverage by using the P1 wave-front sensor is continuing well. This is 
important for scientific use of NIFS, particularly by the extragalactic community. 
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GSC Recommendation #3. Altair provides important AO capability at Gemini-North. We 
recommend that Gemini investigate modest upgrades to improve the Altair performance. One 
such upgrade identified is replacement of the real-time computer which is 11 years old and is 
frequently the limiting factor on performance. 
 
GeMS & GSAOI 
See Directors report in Section 2. 
    
Flamingos 2 
 
Work on F2 in the lab in La Serena continues. Highlights achieved so far include the installation 
of the R=3000 grism, the fixing of the MOS wheel fix and the good vacuum in the MOS dewar. 
One science-grade detector has been delivered to La Serena, whilst characterization work 
continues at Teledyne on the other detectors. It is expected that F2 will go back to the telescope 
after mid-2011. 
 
GPI 
Integration and testing of the GPI subsystems is ongoing at UCSC. Progress is positive and 
whilst there are minor issues to deal with, there are no major issues identified which would lead 
to significant delay. Delivery to Gemini is expected by the end of the year. Nancy Levenson 
noted there was a healthy response to the GPI Campaign Science call for proposals indicating an 
eagerness of the community to use this powerful instrument. 
 

4 New Instrument Development  
 

Eric Tollestrup reported on development of the two high-resolution optical spectroscopy 
projects, GOES and GRACES. 
 
GOES 
  
The AO for conceptual design studies was announced last Friday. This instrument will be the 
first to use the new instrument procurement model whereby the Observatory will be closer to the 
instrument team. In order not to have a large time gap between delivery of GPI and GOES, 
schedule is a driving factor. It is expect that first results from the conceptual design studies will 
be available in early 2012. 
 
The major requirements of the instrument are summarized below. These are based upon the 
review of the science white papers carried out by the GSC at their October 2010 meeting. The 
GSC has stressed that the instrument should be at least as capable as similar instruments on other 
8-10m class telescopes.  
 
Major requirements:  

• Large wavelength range 
• Spectral resolution R ~ 40 000 (range from 20 000 to 60 000) 
• High throughput and efficiency 
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• High stability     
 
GRACES 
 
GRACES is now in a feasibility stage. Gemini is working with CFHT and HIA to study the 
potential implementation. The fibre feed from Gemini can use the bHROS fibre cassette module 
in GMOS. It is expected a proposal for Phase 1 implementation will be submitted soon. This is 
an experimental phase to determine the performance. The goal is for tests on the telescope by 
early 2012. If this phase is successful, it is expected the project would pass to Phase 2 where it 
will become a facility class instrument. The GSC discussed the issue of data reduction and it was 
noted that CFHT has a pipeline for Espadons that would need to be adapted for use at Gemini.   
  
The preliminary S/N estimate of GRACES as a function of wavelength is highly encouraging for 
it to be a very competitive instrument at wavelengths > 500nm. The GSC is pleased to see such 
rapid progress on this project to fulfill an important desire of the community. 
 
GSC Recommendation #4. The GSC would like to keep a close watch on development of the 
important high-resolution optical spectrograph projects (GOES and GRACES), in light of the 
rapid pace of these projects. We recommend that a member of the GSC be appointed as an 
advisor to GRACES immediately (John Lacy) and GOES (person tbd) at an appropriate time. 
 

5 Long Range Vision 
 
The GSC was asked by Gemini to provide a long range vision around which strategic decisions 
for the future of the Observatory could be formed. This is looking toward the 2020 era in which 
many new facilities will be operating and the scientific landscape could look quite different to 
today. The GSC kicked off this process by reviewing some of the partner national priorities, 
focusing on those partners who have recently published long term plan documents. 
 
Astro2010: US Decadal Survey 
 
Chris Packham and Caty Pilachowski reviewed the Astro2010 survey with a focus on the role for 
Gemini in the future. They highlighted many science areas where Gemini will make an impact. 
These included projects using only Gemini, some where Gemini observations act as a pathfinder 
for the future and some where Gemini data supports other facilities such as ALMA, JWST, and 
LSST. It is important to recognize that Gemini (and other 8-10m telescopes) will be playing 
more of a support role, particularly when the 30m+ telescopes are available. They highlighted the 
need for future AO upgrades and new instruments to enable Gemini to remain competitive and 
carry out a wide range of the most important science questions. 
 
Canadian Long Range Plan 2010  
Chris Willott and René Doyon presented parts of the Canadian Long Range Plan relevant to 
Gemini. The Plan calls for investment in a wide range of facilities of different scales, most of 
which will be operated as international partnerships. The top priority for the “Very Large” 
category is the Thirty Meter Telescope. The report stated that Canada has had a very productive 
experience in the Gemini partnership, citing a 2009 report by a panel of Canadian astronomers. 
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However, there is also considerable concern about how Gemini will remain relevant in the era of 
the 30m+ telescopes because Gemini’s strength areas of high spatial resolution and infrared are 
also those of the larger telescopes. They contrast this with the case for CFHT that has thrived in 
recent years due to a focus on wide-field imaging and spectropolarimetry. The panel 
recommends that Canada’s participation in Gemini be reconsidered when operating funds are 
required for TMT. The Canadian GSC members stressed the need for Gemini to position itself to 
be a desirable facility in this era. 
 
Brazilian Astronomy Future 
 
Laerte Sodré Jr presented the status of access to astronomical facilities in Brazil. The situation is 
currently unclear since the agreement for Brazil to join ESO has not yet gone to Parliament. A 
recent panel established by LNA to consider the amount of Gemini time needed by the Brazilian 
community recommended to keep a 5% share up to at least 2015. A Brazilian survey of future 
instrumentation priorities showed no clear preferences with a near-IR imager, high-resolution 
near-IR spectrograph, simultaneous optical-IR spectroscopy and future AO at Gemini-North all 
enjoying similar levels of support. 
 
GSC vision for Gemini 
 
The GSC discussed the implications of these partner plans, taking into account also previous 
surveys and information gathered from various sources over the last few years. We developed a 
list of areas where Gemini shows strength and those areas that need to be improved upon in the 
future. The following list is intended to guide the Observatory in their decision-making and 
attitude.  
 
• Support the community. Enable their science and respond to their evolving needs. 
 
• Broaden the community by engaging astronomers working in disciplines such as 
planetary science. 
 
• Enable the implementation of large projects to maximize the scientific impact. 
 
• Continue to develop a process for rapid response to targets of opportunity in both 
hemispheres including maintaining instrument flexibility. 
 
• Queue scheduling to fit observations to the conditions and support time-critical 
observations. 
 
• Synergy with other facilities, e.g. ALMA, JWST, LSST, ELTs, SKA. Develop 
capabilities that will remain desirable in the era of more expensive facilities and encourage joint 
proposal processes with other facilities. 
 
• Balance time trades with other observatories in order to provide access to capabilities the 
community desires. Instrument suite decisions need to be made in the context of time trades. 
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• Well-instrumented. Provide instruments that are at least on a par with those at similar size 
telescopes in terms of performance and adaptability, balancing provision of workhorse and 
specialized instruments. 
 
• Technologically agile. Be in a position to upgrade quickly to new technologies as they 
become available. 
 
• Excellent image quality is important. Need to upgrade adaptive optics to remain leaders 
in this field. Develop AO diversity at the two telescopes, encompassing wide-field and high 
Strehl science. 
 
• Wide-field (for Gemini) to maximize survey speed. Design instruments to use the full 
Gemini telescope field of view when possible. 
 
• UV – MIR telescope optics (with 5 layer coating) to enable the broadest range of science. 
 
• Develop a capability to obtain data across a broad spectral range simultaneously.  
 

6 Future Instrument Development 
 
Instrumentation Selection Process 
 
Eric Tollestrup presented his vision of a new instrumentation selection process. This followed 
many of the recommendations proposed by the GSC “instrument acquisition working group” in 
2010. Now that the Observatory is at a mature phase with a complement of 5 instruments per 
telescope, future instrument development will be an ongoing process with upgrades considered 
each year and major new starts approximately once every two years.  
 
The new process will involve the community in several different ways. The GSC (soon to be 
STAC) will be responsible for considering the Instrumentation Long Range Plan in order to look 
far enough ahead to predict the scientific capabilities that will be needed. It will become more 
important in the future as instruments age to weigh upgrades of existing instruments versus new 
starts including possible replacements of existing capability. Community involvement will occur 
via discussions at partner national meetings, Gemini users’ meetings and Gemini forums or 
“Town Hall” meetings organized in the partner countries. There may also be an element of self-
organisation in partner countries whereby they organize meetings to identify their own priorities 
and convey these to Gemini, the Board and the GSC/STAC. 
 
The GSC believes these are important steps towards a fruitful partnership between the 
Observatory and the community. It was suggested that it is important for instrument builders 
from across the partnership to get together to exchange ideas and form collaborations. The 
instrument building community consists of small and large players and the Gemini process as it 
stands now can be intimidating to some of the smaller players who could have an important role 
if connected to larger groups. The GSC suggested that Gemini look for a way to bring these 
parties together on a regular basis, whilst recognizing this would need to be done at low-cost to 
be effective value for money.  
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GSC Recommendation #5. The GSC endorses this plan for a continuous process of 
instrumentation development, in particular the involvement of the community in generating 
ideas. We recommend Gemini find a low-cost process for bringing instrument groups from 
across the partnership together on a regular basis (annual or biennial) to exchange ideas and form 
collaborations. White papers were valuable for defining the GOES science requirements and 
should be considered again for future instruments. 
 
Subaru future instrument plans 
 
Ikuru Iwata of NAOJ gave a presentation on the current instruments and near-future plans for the 
Subaru Telescope. Subaru hosts an impressive instrument suite. In recent years, the instruments 
producing the most publications are Suprime-Cam, MOIRCS, HDS and FOCAS. The two 
outstanding features of the telescope are its ability to cover wide fields at prime focus and 
excellent image quality. New instruments arriving soon are a new coronagraphic extreme AO 
capability called SCExAO and a 1.5 degree field-of-view imaging camera called Hyper Suprime-
Cam. Future instruments under development include the Prime Focus Spectrograph (enabling 
spectroscopy of 2400 objects over a 1.5 degree field-of-view), IR-Doppler (a R=70 000 near-IR 
spectrograph with high stability for exoplanet searches around M dwarfs) and RAVEN (a multi-
object AO demonstrator). Longer term future possible projects are ground-layer AO with a wide-
field MOS or multi-object AO with a multiple IFU instrument. 
 
Subaru has begun to carry out large “strategic programs” which are similar to Gemini “campaign 
science programs”. It is expected these will use more telescope time in the future, particularly for 
Hyper Suprime-Cam and the Prime Focus Spectrograph. The impacts these will have on other 
optical instruments such as the popular FOCAS and HDS are unknown at this time. Subaru has 
time exchange programs with Gemini and Keck and these are considered important to obtain 
access to unique instruments and access to the southern hemisphere. 
 
The GSC was very pleased to have input at the meeting from the three Subaru Telescope staff 
and thanks them for their participation. 
 
Gemini future instrumentation development 
 
The Observatory requested that the GSC consider what future capabilities would be required at 
Gemini in order to succeed with our long range vision. Assuming that GOES and GRACES will 
proceed, we discussed the next highest priority needs for future instrumentation. This discussion 
focused on two related topics: future adaptive optics at Gemini-North and future instruments 
including the possibility of major upgrades to existing instruments. 
 
Future adaptive optics at Gemini-North 
 
Adaptive optics is one of the strengths of Gemini and has resulted in some of its most spectacular 
science results. GeMS is now being commissioned at Gemini-South and is expected to provide 
diffraction-limited image quality across a field of view of almost 2 arcmin. This will open up a 
wide range of exciting science applications. Altair at Gemini-North has been in operation for 7 
years. Altair provides small field adaptive optics on bright stars and on faint objects using a laser 
guide star. The maximum Strehl ratio achieved by Altair is not as high as had been expected and 
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it does not perform as well as the Keck AO system. Whilst minor upgrades to Altair are possible 
and are recommended by the GSC in Section 3, it is time to consider a major new AO facility on 
Gemini-North to maintain leadership in this area. 
 
The GSC discussed two options for a new AO system at Gemini-North. One of these uses an 
adaptive secondary mirror to perform wide-field ground-layer adaptive optics (GLAO) and high-
Strehl AO on narrower fields using natural and/or laser guide stars. The second option would be 
to take advantage of the investment in multi-conjugate AO at Gemini-South to build a copy of 
GeMS that would provide the same functionality of diffraction-limited image quality across a 
field of view of nearly 2 arcmin. From a purely scientific point-of-view, the GSC was unanimous 
that the adaptive secondary mirror option was preferred because it would enable a wider range of 
capabilities for the Observatory, rather than repeating the same capability at both telescopes. 
 
The promise of adaptive secondary mirrors is being realized with the spectacular recent results 
obtained at the MMT and LBT. These results have shown data outperforming WFC3 on HST 
over small fields with Strehl ratios up to 0.8 and a consistent narrow PSF across a wide field 
using GLAO. The potential at Gemini is enormous with the possibility of correcting across the 
full field of view of the telescope (diameter 10 arcmin). Over narrower fields the method of laser 
tomographic AO (LTAO) can be implemented to achieve very high Strehl correction with high 
sky coverage. 
 
A GLAO feasibility study was carried out in 2005 as part of the Aspen process. Due to the rapid 
pace of technological development in this area, the experience gained from the GeMS project 
and the extensive site testing at Mauna Kea in recent years (the previous feasibility study used 
data only from Cerro Pachon), considerable work is now necessary to revise the predictions of 
performance, schedule and cost. Given the long time between initiation of a major project like 
this and its completion, the GSC is in favour of commencing study of this possibility as soon as 
possible. A conceptual design phase would allow the functionality to be compared to the cost in 
order to determine if an adaptive secondary makes sense for the long-term competitiveness of 
Gemini.  
 
GSC Recommendation #6. Recent results at LBT and MMT on adaptive optics with adaptive 
secondary mirrors highlight the promise of GLAO and high-Strehl AO at Gemini using this 
technology. The GSC is strongly in favour of having complementary AO capabilities at the two 
sites (rather than repeating GeMS in the North) to enable a wider range of science to be 
performed. We recommend that conceptual design studies in AO with an adaptive secondary be 
started as soon as possible to determine performance, science case, schedule and cost. 
 
 
Future Instruments 
 
The GSC considered various ideas for the next instrument start after the GOES spectrograph. 
Special attention was paid to the range of capabilities at the Observatory and the need to replace 
instruments that may have a limited lifetime. In particular, we must avoid the loss for an 
extended period of a major capability that is heavily requested by users. An additional factor that 
weighed heavily on our decision-making is the new “4 instruments plus AO” model for 
instrument support in the era of reduced operations costs. This model makes it important that the 
selected instrument suite at each telescope offer a broad range of capabilities amongst the 4 



 

11 

instruments. It makes it less likely that “niche” instruments offering only limited functionality 
can be accommodated. There was discussion that such “niche” instruments could still be 
accommodated as visiting instruments funded and built by a PI, so long as they would not 
represent a significant drain on Gemini staff time. 
 
 Near-IR imaging instrument 
 
 NIRI at Gemini-North has had numerous mechanical problems in recent years and is now 
 only used in imaging mode. Due to these ongoing problems and the extensive amount of 
 Gemini staff time required to maintain it, the GSC at their last meeting proposed an 
 instrument suite in the “4 instruments plus AO” era which would see NIRI 
 decommissioned, possibly as soon as next year. There has been considerable concern in 
 the community that this will leave Gemini-North without a basic capability of near-IR 
 imaging with or without AO. On the other hand, Gemini-South will have two new near-
 IR imagers (GSAOI and Flamingos 2) so this capability would still be available to users 
 of the Observatory. 
 
 Andrew Hopkins presented an Australian concept for a new YJHK simultaneous imager 
 proposed by Brian Schmidt of RSAA. Using dichroics, this instrument would image a 2 
 arcmin field simultaneously in the 4 broad-band filters, making it very effective for a host 
 of science uses. Key benefits of such an instrument are high stability due to few moving 
 parts, high throughput and rapid speed of construction based on experience of the team 
 that built NIFS and GSAOI. It would offer a low cost (~$5M), low risk replacement of 
 NIRI. It was noted the design could have a slightly larger pixel scale to a maximum field 
 size of  2.7 arcmin. 
 
 The GSC discussed this proposed instrument in depth. The benefits noted above and the 
 wide range of science applications impressed the GSC. The main drawback was seen to 
 be the pixel scale (0.06 arcsec / pixel) and field-of-view (2 arcmin) which is a 
 compromise between the fine pixel scale needed for adaptive optics sampling at the 
 diffraction limit (FWHM = 0.05 arcsec at H-band) and the widest field available from the 
 telescope (7 arcmin). The committee was skeptical that drizzling techniques used in space 
 to recover resolution information were appropriate to be employed for ground-based 
 adaptive optics with a time-varying PSF. Given the importance of AO to the community 
 it was felt that any future near-IR imager must be able to adequately sample the telescope 
 diffraction limit. 
 
 This discussion led directly to the issue of the “4 instruments plus AO” model and the 
 need for each instrument to cover a broad range of capabilities. The simultaneous YJHK 
 imager could not be one of 4 instruments if that meant another near-IR imager for AO use 
 had to be built and possibly also a wide-field imager for use with GLAO. There was a 
 suggestion of its use as a stopgap instrument until a more capable instrument is built, but 
 this was felt to be too draining of resources, both Gemini staff time and on the instrument 
 development fund. 
 
 The GSC discussed a more complex near-IR imaging instrument. It was realised that 
 even using four 2K x 2K detectors, at least two cameras would be required to enable the 
 instrument to be used for both high-Strehl AO and wide-field imaging (7 arcmin field), 
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 possibly with GLAO. There was considerable discussion about whether the 3 to 5 micron 
 range was scientifically important enough to warrant the instrument be designed for use 
 at these wavelengths. 
 
 This instrument concept also needs to be considered in light of the “4 instruments plus 
 AO” model. Gemini-North currently has a near-IR long slit spectrograph, GNIRS and a 
 near-IR integral-field spectrograph. Building an instrument that only does near-IR 
 imaging would leave only one space for other instruments. In comparison, in the optical 
 domain, GMOS provides four capabilities in imaging, long-slit, multi-object and integral-
 field spectroscopy. The question was raised about whether some spectroscopic capability 
 should be built into an imager in order to be able to retire one of the spectroscopic 
 instruments. It was noted that it would be important not to degrade the performance of 
 any capability by such an implementation.  
 
 Such an issue requires more in-depth work and consequently a near-IR working group 
 of the GSC was formed to investigate these matters. The group is chaired by René 
 Doyon and includes Andrew Hopkins, Chris Packham, Henry Roe and Alan Stockton. It 
 is charged to work on how best to provide near-IR capability at Gemini-North over the 
 long term. This group will also be consulting with the community and will report back to 
 the GSC and the Observatory in mid-July. 
   
GSC Recommendation #7. Work with the GSC “near-IR working group” to define requirements 
of a new near-IR imager for Gemini-North which will have plate scales appropriate for both 
diffraction-limited and wide-field use. We recommend to consider concepts that include a 
spectroscopic capability so that as few instruments as possible are required for future near-IR 
capabilities at Gemini-North, to minimize operation costs. 
 
 High Resolution Near-IR Spectroscopy 
  
 The GSC discussed the science case for a near-IR spectrograph operating at high 
 resolution. Three possibilities were suggested: (i) an instrument optimized for finding 
 planets around M dwarfs with high stability and accurate wavelength calibration working 
 up to 1.7 or 2.4 microns; (ii) an instrument to work from 1 to 5 microns that would enable 
 planet work as well as many other science cases relating to star formation and the 
 interstellar medium; (iii) utilizing the GRACES fibre feed to CFHT to feed the SPIROU 
 planet-finding near-IR spectrograph due in 2015.  It was noted that spectroscopy at 
 resolution R > 10 000 would remain a unique capability for ground-based telescopes in 
 the JWST era. It was also suggested that radial velocity planet work would become 
 important during the direct imaging hiatus between GPI and the ELTs. 
 
 Simultaneous Optical and Near-IR Spectroscopy 
 
 Two options were briefly discussed: (i) a single instrument that provides low to moderate 
 resolution spectroscopy in the optical and near-IR; (ii) feeding more than one instrument 
 simultaneously by replacing the science fold mirror with a dichroic. Some of the 
 technical challenges associated with the latter option were given in a paper by Gemini 
 staff. The capability to obtain simultaneous broad wavelength spectroscopy is desired for 
 the future, particularly in the era of LSST. 
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 The GSC plans to hold further, more detailed discussions on high-resolution near-IR 
 spectroscopy and simultaneous broad-wavelength spectroscopy at its next meeting. 
  
 Optical imager/spectrograph 
 
 The two GMOS instruments are heavily used workhorses with a range of spectroscopic 
 and imaging capability. They are getting old, but not showing signs of imminent 
 technical problems. If they were to become unavailable in the short term it would leave a 
 large gap in Gemini’s capabilities. Discussions were had as to whether these instruments 
 could be upgraded (beyond the detector upgrades on both instruments) and when is the 
 time to plan for their replacement. 
 
 The discussion on upgrades concluded there was little that could be done to improve the 
 performance substantially. GMOS has a good reputation for spectroscopy of very faint 
 targets using nod and shuffle and with the CCD upgrades this will extend up to 1 micron. 
 Small improvements may be expected from VPH gratings. It was also mentioned the IFU 
 could be more efficient. 
 
 The discussion on replacement concluded that we expect the current instruments to be 
 performing well at the end of this decade, however this is an item the GSC/STAC  should 
 review periodically to ensure we are not left with a large time gap between the expiry 
 of the GMOS’ and the commissioning of replacements. 
 

7 Science and User Meeting 
 
Nancy Levenson shared some thoughts on the timing, venue and focus of the Gemini Science 
Meeting in 2012. This meeting will be an opportunity for the Gemini user community to meet to 
discuss their science and developments at the Observatory. The location will likely be the 
continental US and the date June or July. There is an aim to make the meeting low-cost to enable 
maximum participation, especially by students and postdocs. The scientific organizing 
committee will be formed soon and will include some GSC and broader community 
representation. 
 

8 Replacement of Gemini Science Committee with Gemini 
Observatory Science and Technology Advisory 
Committee 

 
Under the revised governance model there is a plan to replace the GSC with the Gemini 
Observatory Science and Technology Advisory Committee (STAC) at the start of 2012. There 
are several differences between the GSC and proposed STAC, including that the GSC role is to 
advise the director whereas the STAC would be reporting directly to the Board and that the 
STAC would keep a closer eye on instrumentation projects.  
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Having reviewed the draft terms of reference for the STAC, the GSC is broadly supportive of 
this change. There are several areas where we thought it useful to provide comments for the 
Observatory and Board. 
 

• The exact nature of the 3-way relationship between the STAC, Director and 
Board is not fully spelled out. It is hoped that meetings are “resulting in a joint agreement 
by the STAC with the Director/Exec on the path forward, and then that is submitted for 
approval to the Board…”. What happens if the STAC and Director cannot reach 
consensus? How will the Board ensure the STAC is empowered? 
 
• There is a concern among the GSC that the push to make the STAC more 
technically-oriented will lead to a lack of science oversight in Observatory strategic 
planning. We urge the Board to consider candidates with strong science backgrounds for 
STAC membership. 
 
• One of the proposed roles of the STAC is to keep a close watch on 
instrumentation projects, by appointing an instrument science team composed of a STAC 
member plus the community. The GSC supports this move, especially in the era of 
reduced Gemini science staff, and plans to implement a similar idea immediately for 
GRACES (see recommendation #4). One area of further clarification required is how the 
Science Verification (SV) programs would be organized and whether there would remain 
an avenue for community input to the SV program. Another is whether the instrument 
science team would have an advisory or oversight function and whom they would report 
to. 
 
• There are few details so far of the new users’ committee that would be formed to 
replace the users’ support role of the GSC. The GSC believe it is important for 
communication from the users’ committee to the STAC, so that the users’ committee has 
a route to the Board for important issues. The NGOs will be an important route of input 
for the users’ committee. 

 
GSC Recommendation #8. We request that the GSC concerns about the implementation of the 
STAC and new users’ committee be brought to the attention of the Gemini Board.  
 

9 Next Meeting 
 
A provisional date and location for the next GSC meeting have been set. It will be 10-11 October 
2011, in Santiago, Chile. The GSC meeting will be followed by the Gemini Observatory annual 
planning meeting. 
 


