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1 Acronym List 
  

A&G Acquisition and Guider unit 

AAO Australian Astronomical Observatory 

ANU Australian National University 

AO Adaptive Optics 

BFO Base Facilities Operations (project) 

CCD Charge Coupled Device (detector) 

CFHT Canada France Hawaii Telescope 

CoD Conceptual Design 

DM Deformable Mirror 

DM0 Deformable Mirror Zero (one of three GeMS DMs) 

ESO European Southern Observatory 

ESPaDOnS Echelle SpectroPolarimetric Device for the Observation of Stars at CFHT 

FDF Facilities Development Fund 

FTE Full Time Equivalent 

GeMS Gemini MCAO System 

Gen4#3 
Generation 4 Number 3, a generic name for Gemini’s next new 

instrument after GHOST 

Gen4#4 
Generation 4 Number 4, a generic name for the next instrument after 

Gen4#3 

GHOST Gemini High resolution Optical SpecTrograph 

GIFS Gemini Instrument Feasibility Study 

GMOS Gemini Multi-Object Spectrograph 

GNIRS Gemini Near InfraRed Spectrograph 

GPI Gemini Planet Imager 

GRACES Gemini Remote Access to ESPaDOnS 

GSAOI Gemini South Adaptive Optics Imager 

HDS High Dispersion Spectrograph (an instrument at Subaru) 

HIRES HIgh Resolution Echelle Spectrometer (an instrument at Keck) 

IDF Instrument Development Fund 

IFU Integral Field Unit 

LGSF Laser Guider Star Facility  

MOS Multi-Object Spectrograpy 

NGS Natural Guide Star 

NGS2 Natural Guide Star Next Generation Sensor 

NIRI Near InfaRed Imager (a Gemini instrument) 

NRC-H National Research Council Canada - Herzberg 

O&M Operations and Maintenance 

OCS Observatory Control System 

PI Principal Investigator 

PMAC Programmable Multi-Axis Controller 

PWFS Peripheral WaveFront Sensor 
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RfP Request for Proposals 

RTC Real Time Computer 

TAO Telescope / Adaptive Optics Department 

UVES Ultraviolet and Visual Echelle Spectrograph 

VLT Very Large Telescope (an ESO facility) 

2 Executive Summary 
 

We review the current status of Development projects including those of the Telescope/Adaptive Optics 

and Instrumentation Departments and make the following requests: 

(Section 3.1) We request the Board to approve our revised A&G timetable.  Additionally, we request the 

Board to approve our FDF spending plan as outlined in Table 1 and further detailed below. 

 

(Section 3.1) We request the STAC recommend, and the Board approve, the site location for GHOST as 

Gemini North. 

 

(Section 4.2) We ask the STAC to endorse our proposal to offer GRACES to the Gemini community as a 

visiting instrument with the noted small performance improvements completed. 

 

We ask the Board to accept the exchange time request by CFHT and allocate 15% of all GRACES time to 

the CFHT community for use on Gemini. 

 

(Section 4.7) We request the Board to replace the 15% in-house cap on IDF spending with permission to 

pay for a core group of staff for Instrumentation projects over the long term. These core roles are 

outlined in Table 4 and include 0.5 FTE Instrument Program Manager, 0.5 FTE Instrument Program 

Scientist, 2.0 FTEs Project Manager, 1.0 FTE Project Assistant, 1.0 FTE Systems Engineer, 1.0 FTE Systems 

Technician, and 0.5 FTE Project Engineer. We further request an additional allowance to maintain a 

Detector Engineer in 2015. 

 

We request the AOC-G to comment on the sufficiency of this staffing model. Is it appropriate for 

continuously maintaining external oversight of two large and two small projects? 

 

(Section 4.9) We request the Board and AOC-G comment on our proposal to limit unsolicited proposals 

to regular annual (or perhaps semi-annual) submission dates. Is this too much structure for an ad hoc 

program? Is it too un-structured to allow us to make the best decisions when proposals arrive? 
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3 Telescope / Adaptive Optics Department 
 

In 2014Q1, we formed the Telescope/Adaptive Optics (TAO) Department to consolidate and manage 

Adaptive Optics (AO) related expertise and activities.  We realized that AO is not a stand-alone activity, 

but is intimately related to other aspects of Telescope performance such as guiding performance, mirror 

tuning, and future instrument development activities that focus on high-performance and high-speed 

optical detectors.  As such, the department includes three types of personnel: 1) AO: Vincent Garrel (AO 

postdoc), Gaetano Sivo (AO postdoc), Markus Hartung (AO Scientist), Olivier Lai (AO Scientist 50% 

shared with Subaru), Eduardo Marin (Science Operations Specialist 50% shared with AO) and Chad 

Trujillo (Head of AO, Altair Instrument Scientist, Tenured Astronomer), 2) Telescope: Tom Hayward 

(Telescope Instrument Scientist) and Paul Hirst (Associate Scientist), and 3) Detector Engineers: Kevin 

Hanna and Luc Boucher.  Additionally, we occasionally have students such as Paul Langlois from Paris 

who was working with the TAO group on GPI tasks earlier this year. 

 

In addition to supporting regular telescope and AO operations, the TAO group is working on several 

projects including the Acquisition and Guider Units, GeMS and Altair upgrades, as described below. 

3.1 Acquisition and Guider Units 
We are progressing in the Acquisition and Guider Unit (A&G) project. It continues to operate at a low 

enough priority within the observatory (with conflicts arising largely from BFO, GMOS CCDs, and LGSF) 

that non-project-dedicated personnel are largely unavailable to support the effort.  Manuel Lazo is 

leading the project and has a solid project plan that focuses on two sustainable tasks: upgrading the 

mechanism control to avoid critical component obsolescence and reduce maintenance, and improving 

the performance of the Peripheral WaveFront Sensors (PWFSs) to allow increased sky coverage through 

guiding on fainter stars.  This plan requires 6.5 FTEs over 2 years and a budget of ~$1.3M to complete 

and outsources nearly half the work in order to minimize Gemini staff effort. In addition to Manuel, the 

primary internal resource for this project is Detector Engineer Luc Boucher.  In 2015, we will reduce A&G 

project work to PWFS and PMAC (the units’ mechanism controller) trade studies white staff effort is put 

into our higher priority IDF and FDF projects.  Table 1 shows our revised spend-down profile for the 

Facilities Development Fund (FDF) including these A&G changes.  The LGSF and DM0 projects, listed in 

the table, are discussed below. 
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Table 1: A projection of the FDF budget including the reprioritization of A&G and GeMS upgrade work and the 

extension of the A&G project until early 2018. 

Request: 

We request the Board to approve our revised A&G timetable.  Additionally, we request the Board to 

approve our FDF spending plan as outlined in Table 1 and further detailed below. 

3.2 NGS2 
The Australian National University (ANU) received funding from the Australian Research Council in 

2013Q2 for a project to improve the GeMS Natural Guide Star (NGS) tip/tilt sensors that are used to 

stabilize the science field for all Laser Guide Star (LGS) observations.  The current NGS system involves a 

complicated optomechanical system of 3 movable probes that suffers from significant (factor of 10) 

throughput loss from the ideal case in addition to significant mechanical reliability issues.  ANU will 

develop a new NGS system, dubbed NGS2, that will image the entire focal plane using a state of the art, 

low noise, high speed imager.  This new system will allow a roughly 2 astronomical magnitude 

improvement in the sensitivity over the current unit, dramatically increasing GeMS sky coverage, while 

improving robustness due to the NGS2 having no moving parts.  We finalized the Multi-Institutional 

Agreement with ANU in June 2014 and expect to finalize the contract details with ANU in October 2014.  

The NGS2 system will be delivered in late 2015 and will be integrated into GeMS soon thereafter.  NGS2 

is the highest priority GeMS development project and is funded through O&M funds. 

3.3 Laser Guider Star Facility Upgrade 
The current Laser Guide Star Facility (LGSF) at Gemini South suffers from poor performance and 

reliability. With the help from several contractors, including manufacturer Lockheed-Martin, we made 

several improvements to the laser and can operate at 30W with some measure of stability. However, 

both the stability and power output are a bit lower than the 50W requirement for GeMS maximum 

performance and efficiency.  Although 30W is enough to operate in the high sodium season (Chilean 

winter), it will be a significant reduction in performance in the low sodium season (Chilean summer).  

We expect that GeMS demand will increase as we implement additional modes (using not just GSAOI, 

but GMOS, GMOS IFU, and FLAMINGOS-2 MOS). Due to the system’s high maintenance and operations 

requirements, this additional demand will strain our current laser support resources.  We need a 

simpler, more reliable solution. 

($,000) 2014 2015 2016 2017 2018 Total

Available Cash 3,600$    2,997$       1,602$    43$          

Projects

  DM0 (355)$      (20)$            (375)$      

  LGSF (50)$         (600)$         (750)$      (1,400)$  

  A&G (20)$         (525)$         (641)$      (90)$        (1,276)$  

Overhead

  Labor (143)$      (147)$         (152)$      (442)$      

  Labor Support (11)$         (7)$              (6)$           (24)$        

  Project Support (24)$         (96)$            (10)$         (130)$      

Total Support Costs -$         (178)$      (250)$         (168)$      -$        (596)$      

Support/Total (%) 30% 18% 11% 16%

Total Expenses -$         (603)$      (1,395)$      (1,559)$   (90)$        (3,647)$  

Remaining Funds 3,600$    2,997$    1,602$       43$          (47)$        
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The LGSF project, therefore, is a long-term effort to replace the current laser with a commercial Toptica 

laser. Toptica developed the laser in partnership with ESO as a demonstrated turnkey system with 

power comparable to our current laser and an expected cost of approximately 700k Euros.  ESO has 

purchased 5 of these lasers and Keck has also purchased one.  The Giant Magellan Telescope is also 

considering purchasing their lasers from Toptica.  We will begin the project with a feasibility study, to be 

completed in mid-2015, to explore 1) if the Toptica laser can provide the power needed to replace our 

current laser, 2) concepts for integration of the laser into our Beam Transfer Optics and Laser Launch 

Telescope systems and 3) the expected payback time from such a switch.  If this study is successful, we 

will plan to purchase a new Toptica laser with delivery and integration expected in late 2016 / early 

2017.  This project would become one of the highest priority projects for the TAO group during this 

period.  We are funding this effort through the FDF, as shown in Table 1. 

 

3.4 Altair upgrades 
The Altair Real Time Computer (RTC) remains the single greatest risk to Altair’s continued operation.  

The architecture was custom built over a decade ago and there are only limited spares.  It is also too 

slow to implement modern algorithms that could otherwise significantly improve Altair’s performance. 

We are working with the National Research Council Canada Herzberg (NRC-H) to develop a statement of 

work and contract for a new Altair RTC that we expect to complete by early 2015.  This contract should 

provide a feasible design by late 2015 with the possibility for delivery and integration of the new RTC in 

late 2016.  We are funding this effort through the IDF as shown in Table 5 (see Section 4.8), budgeting 

$300K in 2016 and $180K for additional upgrades to be determined later in 2017.  Meanwhile, we are 

developing a procedure to sharpen Altair images to improve image quality with in-house effort. 

 

3.5 DM0 
GeMS was originally designed to operate with 3 Deformable Mirrors (DMs).  Unfortunately, one of the 

DMs began failing soon after receipt from the vendor CILAS, so GeMS is currently operating with only 2 

DMs.  We are continuing efforts to procure the third mirror (DM0) and its associated electronics for 

GeMS from alternate vendors.  We are planning for delivery in 2015. Because NGS2 has higher priority, 

we will not likely integrate the new DM until 2017.  This project is funded through the FDF as shown in 

Table 1. 

 

 

 

 

  



 

4 Instrumentation Department 
 

4.1 GHOST 
We are making steady progress in the preliminary design stage of the Gemini High-resolution Optical 

SpecTrograph, GHOST.  The combined team from the Australian Astronomical Observatory (AAO), ANU, 

NRC-H, and Gemini have worked reasonably cohesively over the past five months, and we expect 

completion of the preliminary design review scheduled in mid-December, 2014. 

 

Involving small amounts of Gemini technical personnel with the external team early in the design is 

working well.  There are numerous technical details, not addressed in Gemini documentation that are 

required by the design team. Our operations, systems engineering, and development project staff are 

filling this gap on a daily basis through interactions with the design team through email, voice and video 

communications.  Where appropriate, this requested information is incorporated into observatory 

documentation for future project needs.  These same Gemini staff are also reviewing design ideas and 

advising the design team with the observatory’s interests foremost in the discussion. 

 

Earlier this year, the GHOST team completed several trade studies including the basic spectrograph 

design (1, 2, 3, or 4 arms), the preferred site (Gemini North vs. Gemini South) and the location of the 

spectrograph within the telescope dome (floor or pier lab).  The team selected a 2-arm design as being 

more efficient and not significantly riskier than the Conceptual Design (CoD) stage 4-arm design.  Based 

on this improved efficiency, and better estimates of overall throughput and performance, the team 

determined we can get the same performance with this new design in the pier lab (located on the 

ground floor beneath the telescope) as the CoD design would have produced on the dome floor, but 

with much less cost and schedule risk. Additionally, there is a possibility of using some of the potential 

reduced schedule and cost achieved from the pier lab location selection to investigate additional optical 

coating development that may further improve performance to a level notably beyond the CoD design. 

 

The site recommendation is provided in an additional report submitted by the unified science team lead 

by Michael Ireland (file 2014b_s_ghost.pdf).  Although GHOST is required to work at both Gemini sites, 

we would like to determine whether GHOST will go to Gemini North or South initially, at the end of 

these meetings.  Doing so will allow Gemini to make better strategic plans for both sites and the GHOST 

team to focus their efforts on the selected site, getting to know the details and the people of that site 

before the start of the Critical Design Stage.  The team’s report highlights several reasons to locate 

GHOST at Gemini North. In addition, given the recent flux of new instruments at Gemini South and the 

likelihood of Gen4#3 also going to Gemini South, there are strategic reasons to bring GHOST to Gemini 

North. 

 

The main downside of locating GHOST at Gemini North is that it does not allow us to take advantage of 

the opportunity to offer some high-resolution optical spectroscopy capability at both sites by employing 

either GRACES (see Section 4.2) or Subaru’s HDS at Gemini North and GHOST at Gemini South.  On the 

other hand, GRACES gives us the opportunity to offer our community the “red half” of GHOST’s 

capability now, while we wait for GHOST to be finished and provide more complete capabilities. 

Although moving HDS to Gemini could result in a useful instrument, doing so is quite complicated and 

GHOST will undoubtedly work better for us in the long term, so we do not view this downside as an 

overriding factor. We endorse the team’s recommendation to locate GHOST at Gemini North. 
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While the overall health of the project is good, we continue to have concerns about the strength of the 

external team’s management and systems engineering disciplines at the project level. We are working 

closely with AAO to mitigate these risks by having more frequent than expected progress and issues 

meetings and offering assistance or expertise where appropriate.  As a result, our internal GHOST 

project management team (David Henderson, Madeline Close, and Manuel Lazo), are putting more time 

into this project than originally allocated, at the expense of other lower priority work (like the GNIRS 

detector controller upgrade project).  We believe that working with the external team to bring their 

project management and systems engineering to our expectations will result in less disruption to the 

project than would requesting a management team change at AAO.  Stephen Goodsell and Scot 

Kleinman are also working more with both the internal and external teams as part of this process. 

 

The Preliminary Design Stage review is schedule for December 16th, meaning we will move into the 

Critical Design Stage, as scheduled, in February, 2015 with the instrument still on-track for 

commissioning in 2017. 

 

Request: 

We request the STAC recommend, and the Board approve, the site location for GHOST as Gemini North. 

4.2 GRACES 
The GRACES Phase I experiment successfully obtained high quality scientific spectra from the ESPaDOnS 

spectrograph at CFHT fed with light from Gemini North through a 270m fiber.  We have demonstrated 

that the on-sky performance of GRACES is competitive with other spectrographs, like HIRES on Keck I 

and UVES on the VLT at wavelengths above 550nm.  See Figure 1and the separate GRACES closeout 

report document (file 2014b_sb_graces.pdf) for more details.  In addition, the team recommends 

several minor improvements with a total cost of less than $20,000 that will improve GRACES 

performance even further with up to 20% more throughput in the red than current. 
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Figure 1: A comparison of GRACES observations of standard star Feige 66 (black) with similar observations at Keck 

with HIRES (green) and UVES on the VLT (blue). See the GRACES closeout report for more details. A Keck 

instrument scientist reviewed and approved the HIRES data in this plot. 

Given this competitive performance, we recommend continuing to offer GRACES to the 

community. The lowest impact way to do so is to offer GRACES as a visiting instrument for set 

blocks of time jointly coordinated with CFHT. CFHT is willing to support our access and maintain 

ESPaDOnS in return for Gemini providing an instrumental enclosure (estimated cost of $10k) 

needed for the new GRACES slicer bench.  CFHT also requests that Gemini offer 15% of the time 

used on GRACES as Gemini payback time to the CFHT community. We would have to negotiate 

the available time slots with CFHT in advance and should be able to offer GRACES in 2015B, if 

approved.  We also propose to complete the two additional performance upgrades, but can 

offer GRACES for use without these upgrades if schedule so requires. 

The project closeout report also demonstrates GRACES’s usefulness by comparing its capabilities with 

both those of GHOST and the high-resolution optical spectroscopy science white papers gathered at the 

start of the GHOST project.  Of the 18 proposed science cases, GRACES can satisfy 9 of them with little to 

no compromise, the same number as GHOST (although GHOST fulfills these 9 with fewer compromises). 

 

Request: 

We ask the STAC to endorse our proposal to offer GRACES to the Gemini community as a visiting 

instrument with the noted small performance improvements completed. 
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We ask the Board to accept the exchange time request by CFHT and allocate 15% of all GRACES time to 

the CFHT community for use on Gemini. 

4.3 GMOS CCDs 
In May, 2014, we installed new Hamamatsu CCDs into GMOS-S, replacing the EEV CCDs that had been in 

the instrument since delivery.  These new CCDs have significantly improved red quantum efficiency 

longward of 800nm, vastly improved fringing, and significantly faster readout times.   

 

The commissioning team, led by Project Managers Rick Murowinski and Manuel Lazo and Scientists 

Kathy Roth and German Gimeno, discovered two issues with the new CCD detector/controller system. 

The Gemini team traced the first to corroded connectors on the controller backplane and replaced the 

backplane in August, solving the problem. The second issue was more subtle, so Detector Engineers 

Kevin Hanna and Luc Boucher debugged and simulated the system in the GN detector lab and identified 

the problem as a bad circuit design on the controller video board. We then discovered that Bob Leach, 

the board’s manufacturer, has since released two new versions of the video board, the last of which is 

expected to fix this problem. We purchased the new version of the board and verified the effect is 

indeed absent. We are now characterizing the board and verifying it meets all other requirements 

before installing into GMOS-S.  We should finish characterization in October and will work with 

operations to schedule a time to install if the new board proves acceptable. 

 

Meanwhile, we have a new contract with Hamamatsu for additional CCDs for GMOS-N. The first CCD will 

arrive in early 2015, with the remaining a couple of months later. We plan to have the new GMOS-N 

Hamamatsu focal plane prepared and ready to install in the early 2015B, although operations may 

dictate a later installation date.  The GMOS-N effort includes applying some lessons learned during the 

GMOS-S installation to produce a better system for GMOS-N.  We will apply many of these same 

improvements to GMOS-S in the future.  The improvements mostly relate to installation and 

maintenance ease and system robustness. 

 

Table 2 summarizes some basic performance criteria for the new Hamamatsu CCDs as measured in 

GMOS-S and the old EEV CCDs they replaced. 
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 Hamamatsu EEV 

Readout/Gain slow/low slow/low 

Gain (e-/ADU) 1.65 2.19 

Read noise (e-) 3.96 3.68 

Full well (e-) 106,000 125,000 

Dark current  

(e-/pixel/hr) 

~3 ~3 

Readout time (s) 

1x1 

83 127 

Readout time (s) 

2x2 

25 55 

Fringing  

(peak to valley / mean) 

<1% in i ~70% in i 

Table 2: A comparison of basic performance data for the 

new GMOS-S Hamamatsu CCDs, as installed, on sky, 

compared to the replaced EEV detectors. 

 

 

4.4 GPI 
GPI is now an operational instrument at Gemini South, although Development remains involved in areas 

described here.  The team (Figure 2) expected to complete final characterization in the September 2014 

commissioning run, but was largely shut down by poor weather.  So, final characterization will continue 

into November and December of this year concurrently with the first campaign observations. 

 

 
Figure 2: The GPI first light team at Cerro Pachón. 

4.4.1 Operations Software 
The GPI build team was only responsible for delivering software that allowed integration and 

commissioning. Gemini, working with the build team, is responsible for the final operations software. 

The internal operations team, led by Fredrik Rantakyro, has defined the basic fundamental tools needed 
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to integrate GPI into operations.  Software engineers Javier Luhrs and Carlos Quiroz have nearly 

completed the OCS integration work. The team estimates they need an additional 180hr of work to 

finish the rest of the desired software tools.   

For the time being, therefore, we are offering GPI in blocked time slots so we can ensure trained 

observers will be available for operations.  Once the new tools are finished, we can offer GPI as a 

continual part of our multi-instrument queue with all operators easily trained in its use.  

4.4.2 Vibrations 
The GPI cryocoolers induce a 60Hz vibration into the telescope that in turn affects the image quality GPI 

sees.  The GPI team has explored several ways to mitigate these effects: 1) reducing the vibrations at the 

source, 2) reducing the telescope response to the vibrations, and 3) correcting the vibrations within 

GPI’s AO system. The team already implemented the third approach and found they can essentially 

remove the vibration signature in many cases.  Figure 3 shows an example of the results. 

 

 

Figure 3: An example GPI contrast curve with the vibration correction system implemented within GPI's AO system.  

There is essentially no noted difference in performance with the cryocoolers on or off.  The lower curve shows 

improved performance through additional exposure time. 
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SunPower, the cryocooler manufacturer, is now developing its own custom tuned vibration dampeners 

that effectively absorb the vibrations from the cryocoolers.  The company’s prototypes work in some 

gravity orientations, but not yet all, so we are awaiting their final solution that will work in our 

environment.  These dampeners are significantly cheaper than the next best alternative we found from 

our vibration consultants, CSA.  However, if the SunPower dampeners are not ready soon, we can go 

ahead with the more expensive CSA units.   We sent back one CSA dampener we were using for repair, 

as it had stopped absorbing the cryocoolers’ vibrations. CSA found the unit was detuned, but have not 

yet discovered why.  So, we continue to work with CSA while we keep an eye on SunPower’s progress. 

4.4.3 Manuals 
While the external GPI team has been extremely good technically and the delivered documentation is 

very good, the team has not yet finished the User and Service and Calibration manuals, although they 

have managed complete them to the 75% level with a concerted group meeting that included active 

participation of Gemini operations staff. We are holding back final payments until the documents are 

ready, but the overall financial incentive is small. Another option is to limit team access to the 

instrument for characterization, performance improvements, and observation.  Doing so has other 

implications, including some disadvantages for the rest of the Gemini community, so we are keeping an 

eye on our options while encouraging the team to get the final work done. 

4.5 GIFS and Gen4#3 
The Gen4#3 team, led by Stephen Goodsell, released the Gemini Instrument Feasibility Studies (GIFS) 

Request for Proposals (RfP) in September, 2014.  The announcement is available at 

http://www.gemini.edu/sciops/future-instrumentation/gifs-gemini-instrument-feasibility-studies and 

contains the following timetable: 

GIFS RfP/Selection Events Date / Deadline 

Release RfP 19th September 2014 

Bidders Conference 31st October 2014 

Notice of Intent to Submit Proposal 17th November 2014 

Proposal Deadline 15th December 2014 

Proposal Evaluation Review 12th January 2015 

Selection Deadline 19th January 2015 

Contract Negotiations 26th January – 6th February 2015 

  

Contract Events Date / Deadline 

Start Feasibility Studies + Kickoff Meeting week beginning 9th February 2015 

Midpoint Site Visit week beginning 11th May 2015 

Feasibility Study Progress Presentation at the 

2015 Gemini Meeting 

15th - 18th June 2015 

Submit Initial Feasibility Study Report 13th July 2015 

Feasibility Study Review 10th - 12th August 2015 

Submit Final Feasibility Study Report 12th September 2015 
Table 3: Expected time table to complete the Gemini Instrument Feasibility Studies, the first step towards 

Gemini's next instrument, Gen4#3. 
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The GIFS project is part of a program that will provide a number of community-created science-driven 

instrumentation design study reports and presentations to the observatory, conforming to a number of 

desired principles.  Gemini and its community will use the results of GIFS to generate top-level 

instrument requirements for the next facility instrument (Gen4#3) and launch a targeted Request for 

Proposals to design, build, test and deliver a suitable instrument, planned for late 2015.  We intend to 

award three or more fixed-price GIFS contracts for instrument feasibility studies, with the maximum 

available budget for each contract limited to $100,000.  Our total budget for this activity is $300,000.  In 

addition, we are welcoming proposals to perform instrument feasibility studies with partial or no Gemini 

funding.   

Following the endorsement of the new instrument procurement model at the last round of oversight 

meetings, the GIFS RfP is open worldwide and is not restricted to the Gemini partner community.  The 

RfP requests teams to base their studies on a facility instrument costing between $8,000,000 and 

$12,000,000 to design, build, test and commission over a period of no more than 6 years, meaning 

Gen4#3 should be available for us by or in 2022. 

4.6 Keeping Current Instruments Competitive 
Although we are excited about getting the last touches done in GPI, seeing GHOST through its design 

and build process, and kicking off GIFS in preparation for Gen4#3, we cannot bring new instruments to 

Gemini frequently enough to replace our current instruments within their nominal ten year initially 

expected usage lifetimes. As a result, we are using our newly-assigned Instrument Program Scientist, 

Ruben Diaz, working with Stephen and Scot, to add some more rigor to our efforts to maintain 

functionality and competitiveness of our current instruments.  There are several different efforts 

underway to reach these objectives.  First, we regularly have ~$50,000 available for small instrument 

upgrades that can be completed in-house, providing typical items like new filters or gratings.  Ruben will 

now organize Gemini’s internal Instrument Scientists to produce a more complete and prioritized list of 

requests for this fund, so that we can better maximize the value of this investment. 

 

Next is our annual $100,000 small project fund, to be launched in 2015. The objective behind this fund is 

to involve external teams in providing a modest upgrade to the capabilities of an existing instrument. 

Gemini staff and STAC members will identify some candidate projects for this fund, based on known 

instrument needs and opportunities. Together we will decide whether to pursue one of these specific 

items or to make a more open call for teams to make their own proposal to add to the capabilities of our 

current instrument suite. 

    

The next tier in this program is a roughly $500,000 midscale project budget to fund larger instrument 

refurbishments and upgrades.  We plan to launch this effort in 2016 and will use the same idea-

generating approach as with the small project fund, although it will favor supporting more strategic 

decisions necessary to keep our instrument suite viable over the long term. Sample projects for this fund 

include restoring instruments like GMOS and NIRI that are broad appeal instruments our community 

depends on.  Other projects could add or enhance existing capabilities, like a new IFU for GNIRS, or a 

polarimetry module for GHOST, for example. 

 

Maintaining GMOS for the next decade is crucial to our ability to meet our users’ needs, so is a natural 

candidate for these funds.  Therefore, we may also decide to use additional funds for instrument 

restoration and make less money available for future new instruments.   

 

 



STAC, AOC-G, Board  Development Report  2014B  Page 15 

 
The GNIRS controller replacement project is being handled separately from this program. It continues to 

make slow progress as a low priority effort within the observatory.  We will have an opportunity to 

complete the hardware part of the upgrade in 2015, when GMOS upgrade work ramps down. Software 

effort to complete the project will be available after 2016. 

 

4.7 Instrumentation Department Staffing 
We have identified a core instrumentation team required to manage our baseline Instrumentation 

projects, and we propose to use IDF funds to support this core team consistently, despite possible 

fluctuations in the Partners’ IDF contributions and replacing the current percentage-based cap on IDF 

internal spending.  This core staff includes 6.5 FTEs consisting of a 0.5 FTEs each for an Instrument 

Program Manager, Instrument Program Scientist, and Project Engineer, 1 FTE each for a Project 

Assistant, Systems Engineer, and Systems Technician, and 2 FTEs for Project Managers as outlined in 

Table 4. Together with additional Systems Engineering and other Science and Engineering staff support 

provided by O&M funds (a total of a bit over 2.5 FTEs), this team is capable of sustainably overseeing 

and directing two large and two small Instrumentation projects at any given time. Each large project 

requires roughly 0.6 FTEs of Project Managers, 0.4 FTEs of Systems Engineer, and roughly 0.25 FTEs of a 

Project Engineer, Project Assistant, and Systems Technician while smaller projects require roughly half 

as much.  Additional project and program management is provided by the Instrument Program 

Manager, Instrument Program Scientist, and Associate Director of Development, the latter not paid 

through the IDF. 

 

These required-labor estimates assume that external teams are managed well. Exceptional teams will 

require fewer Gemini resources while less well managed teams will require more. The contingency in 

these cases comes from getting Program Management (Associate Director of Development, Instrument 

Program Manager, and Instrument Program Scientist) more involved and deprioritizing the small 

projects. 

 

This proposal helps ensure we can keep the core staff needed to manage our baseline Instrumentation 

activities through any annual variations in IDF contributions.  It also makes labor costs much simpler to 

predict and account for as all staff with be fully either by O&M, IDF, or FDF funds.   

 

The total direct costs for these core staff is ~$710,000 in 2015.  This amount represents ~18% of the 

nominal $4,000,000 IDF, slightly higher than the current 15% cap would allow.  Stephen Goodsell, the 

Instrument Program Manager/Project Manager, is paid as an external contractor and thus has not been 

counted against the 15% cap. Removing his salary from the total results in a labor cost that is a bit less 

than 14% of the nominal $4,000,000 IDF.  The new model, therefore, results in no significant change in 

the amount of IDF money spent on labor while stabilizing and simplifying our staffing model. 

 

In 2015, we have one additional Detector Engineer FTE, who is not a member of the core staff, working 

on closing out several Instrumentation projects.  We propose to keep his salary within the IDF for 2015 

only. This position is not in our staffing plan thereafter. 
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FTE 

Instrument Program Manager 0.5 

Instrument Program Scientist 0.5 

Project Manager 2 

Project Assistant 1 

Systems Engineer 1 

Systems Technician 1 

Project Engineer 0.5 

Total 6.5 

Table 4: The proposed IDF-supported Instrumentation 

Department staff.  Our experience shows that this 

staff is sufficient to support our baseline plan of two 

large and two small projects running continuously. 

 

Request: 

We request the Board to replace the 15% in-house cap on IDF spending with permission to pay for a 

core group of staff for Instrumentation projects over the long term. These core roles are outlined in 

Table 4 and include 0.5 FTE Instrument Program Manager, 0.5 FTE Instrument Program Scientist, 2.0 

FTEs Project Manager, 1.0 FTE Project Assistant, 1.0 FTE Systems Engineer, 1.0 FTE Systems Technician, 

and 0.5 FTE Project Engineer. We further request an additional allowance to maintain a Detector 

Engineer in 2015. 

 

We request the AOC-G to comment on the sufficiency of this staffing model. Is it appropriate for 

continuously maintaining external oversight of two large and two small projects? 

4.8 IDF Budget Scenarios 
Table 5 shows our baseline IDF budgeting plan for 2015 through 2024. It assumes a $9M Gen4#3 

instrument and Gen4#4 starting in 2015 with a net cost to Gemini of $5M, meaning it must either be a 

very low cost instrument or come with significant in-kind contributions.  If we delay the start of Gen4#4 

until 2019, waiting a year after Gen4#3 is finished, we can afford a slightly more expensive Gen4#4 

(~$7M) and remove negative cash flow years1.  To afford a $10M Gen4#4, however, would require 

either an additional year delay (with a starting date of 2020), or an additional $1.5M IDF contribution in 

years 2019 and 2020, for example, illustrated in Table 6. In both cases, a wedge for the next instrument 

beyond Gen4#4 begins to open in 2021 or 2022, after Gen4#3 finishes. 

 

Finally, Table 7 shows what happens if baseline IDF contributions drop by $0.5M starting in 2017. In this 

case, we would probably have to drop one midscale project to afford Gen4#3 at $9M and a funding 

wedge for Gen4#4 does not begin to open until 2021.  If we cannot maintain or increase IDF funding, 

this example shows we will be increasingly reliant on our new procurement model being able to bring in 

substantial in-kind or telescope-time compensated contributions. 

 

 

 

                                                      
1 Since these scenarios assume contingency is spent in the year it is accumulated,  apparent moderate cash flow problems are 

likely not very serious.   



 

 
Table 5: An IDF budget simulation assuming the Board's baseline IDF contributions. The scenario assumes a $9M Gen4#3 instrument and a Gen4#4 instrument 

with a cost to Gemini of $5M, starting in 2018. 

 

($,000) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Total

Incoming Funds

  Partner Contributions 2,878$            3,468$           3,500$             4,000$           4,120$           4,244$           4,371$           4,502$           4,637$           4,776$           4,919$           45,415$         

  Additional Contributions - - - - - - - - - -$                

  Carryforward (previous year) 7,569$            5,924$           4,721$             1,135$           (15)$                165$               (375)$             (842)$             882$               2,688$           4,592$           

Total  Available Funds 10,447$          9,392$           8,221$             5,135$           4,105$           4,408$           3,996$           3,660$           5,519$           7,464$           9,512$           52,984$         

Expenses

  GHOST (772)$              (1,560)$          (2,493)$           (1,346)$          -$                -$                -$                -$                -$                -$                -$                (6,171)$          

  G4#3 -$                (300)$             (1,740)$           (1,740)$          (1,740)$          (1,740)$          (1,740)$          -$                -$                -$                -$                (9,000)$          

  G4#4 Feasibility (AOFS) -$                -$                (300)$               -$                -$                -$                -$                -$                -$                -$                -$                

  G4#4 -$                -$                -$                 -$                (250)$             (950)$             (950)$             (950)$             (950)$             (950)$             -$                (5,000)$          

  Contingency (279)$             (680)$               (463)$             (299)$             (404)$             (404)$             (143)$             (143)$             (143)$             -$                (2,955)$          

  New Instruments Total (772)$              (2,139)$          (5,213)$           (3,549)$          (2,289)$          (3,094)$          (3,094)$          (1,093)$          (1,093)$          (1,093)$          -$                (23,126)$       

    GPI (1,924)$          (1,924)$          

    GRACES (172)$              (172)$             

    GMOS CCDs (615)$              (500)$             (1,115)$          

    GNIRS Controller (45)$                (150)$             (195)$             

    AO Upgrades (52)$                (350)$             (180)$               (582)$             

    Instrument Upgrades (80)$                (155)$             (159)$               (164)$             (169)$             (174)$             (179)$             (184)$             (190)$             (196)$             (202)$             (1,851)$          

    Midscale Projects (10)$                -$                (275)$               (275)$             (288)$             (288)$             (300)$             (300)$             (313)$             (313)$             (325)$             (2,685)$          

    Contingency (173)$             (92)$                 (66)$                (68)$                (69)$                (72)$                (73)$                (75)$                (76)$                (79)$                (844)$             

  Total Other  Inst. (2,898)$          (1,328)$          (706)$               (505)$             (525)$             (531)$             (551)$             (557)$             (578)$             (584)$             (606)$             (9,368)$          

    Instrument Program Suppt. (400)$              (100)$             (103)$               (106)$             (109)$             (113)$             (116)$             (119)$             (123)$             (127)$             (130)$             (1,546)$          

    Labor (453)$              (825)$             (710)$               (731)$             (753)$             (776)$             (799)$             (823)$             (848)$             (873)$             (899)$             (8,489)$          

    Labor Support (49)$                (49)$                 (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (488)$             

    Project Support (Travel…) -$                (231)$             (306)$               (210)$             (216)$             (223)$             (229)$             (138)$             (142)$             (146)$             (43)$                (1,883)$          

Total Support Costs (853)$              (1,204)$          (1,167)$           (1,096)$          (1,127)$          (1,159)$          (1,193)$          (1,129)$          (1,161)$          (1,195)$          (1,121)$          (12,406)$       

Support/Total (%) - 26% 16% 21% 29% 24% 25% 41% 41% 42% 65% 28%

Total Expenses (4,523)$          (4,671)$          (7,086)$           (5,149)$          (3,940)$          (4,784)$          (4,837)$          (2,778)$          (2,832)$          (2,871)$          (1,727)$          (44,900)$       

Carryover funds 5,924$            4,721$           1,135$             (15)$                165$               (375)$             (842)$             882$               2,688$           4,592$           7,785$           8,085$           
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Table 6: An alternate IDF scenario assuming a $10M Gen4#4 instrument starting in 2018, supported by additional $1.5M IDF contribution in 2019 and 2020. 

 

($,000) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Total

Incoming Funds

  Partner Contributions 2,878$            3,468$           3,500$             4,000$           4,120$           4,244$           4,371$           4,502$           4,637$           4,776$           4,919$           45,415$         

  Additional Contributions - - - - - 1,500$           1,500$           - - - - 3,000$           

  Carryforward (previous year) 7,569$            5,924$           4,721$             1,135$           (15)$                (123)$             (255)$             (314)$             317$               1,030$           1,842$           

Total  Available Funds 10,447$          9,392$           8,221$             5,135$           4,105$           5,621$           5,616$           4,188$           4,954$           5,806$           6,762$           52,984$         

Expenses

  GHOST (772)$              (1,560)$          (2,493)$           (1,346)$          -$                -$                -$                -$                -$                -$                -$                (6,171)$          

  G4#3 -$                (300)$             (1,740)$           (1,740)$          (1,740)$          (1,740)$          (1,740)$          -$                -$                -$                -$                (9,000)$          

  G4#4 Feasibility (AOFS) -$                -$                (300)$               -$                -$                -$                -$                -$                -$                -$                -$                

  G4#4 -$                -$                -$                 -$                (500)$             (1,900)$          (1,900)$          (1,900)$          (1,900)$          (1,900)$          -$                (10,000)$       

  Contingency (279)$             (680)$               (463)$             (336)$             (546)$             (546)$             (285)$             (285)$             (285)$             -$                (3,705)$          

  New Instruments Total (772)$              (2,139)$          (5,213)$           (3,549)$          (2,576)$          (4,186)$          (4,186)$          (2,185)$          (2,185)$          (2,185)$          -$                (28,876)$       

    GPI (1,924)$          (1,924)$          

    GRACES (172)$              (172)$             

    GMOS CCDs (615)$              (500)$             (1,115)$          

    GNIRS Controller (45)$                (150)$             (195)$             

    AO Upgrades (52)$                (350)$             (180)$               (582)$             

    Instrument Upgrades (80)$                (155)$             (159)$               (164)$             (169)$             (174)$             (179)$             (184)$             (190)$             (196)$             (202)$             (1,851)$          

    Midscale Projects (10)$                -$                (275)$               (275)$             (288)$             (288)$             (300)$             (300)$             (313)$             (313)$             (325)$             (2,685)$          

    Contingency (173)$             (92)$                 (66)$                (68)$                (69)$                (72)$                (73)$                (75)$                (76)$                (79)$                (844)$             

  Total Other  Inst. (2,898)$          (1,328)$          (706)$               (505)$             (525)$             (531)$             (551)$             (557)$             (578)$             (584)$             (606)$             (9,368)$          

    Instrument Program Suppt. (400)$              (100)$             (103)$               (106)$             (109)$             (113)$             (116)$             (119)$             (123)$             (127)$             (130)$             (1,546)$          

    Labor (453)$              (825)$             (710)$               (731)$             (753)$             (776)$             (799)$             (823)$             (848)$             (873)$             (899)$             (8,489)$          

    Labor Support (49)$                (49)$                 (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (488)$             

    Project Support (Travel…) -$                (231)$             (306)$               (210)$             (216)$             (223)$             (229)$             (138)$             (142)$             (146)$             (43)$                (1,883)$          

Total Support Costs (853)$              (1,204)$          (1,167)$           (1,096)$          (1,127)$          (1,159)$          (1,193)$          (1,129)$          (1,161)$          (1,195)$          (1,121)$          (12,406)$       

Support/Total (%) - 26% 16% 21% 27% 20% 20% 29% 30% 30% 65% 24%

Total Expenses (4,523)$          (4,671)$          (7,086)$           (5,149)$          (4,228)$          (5,876)$          (5,930)$          (3,871)$          (3,924)$          (3,964)$          (1,727)$          (50,650)$       

Carryover funds 5,924$            4,721$           1,135$             (15)$                (123)$             (255)$             (314)$             317$               1,030$           1,842$           5,035$           2,335$           
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Table 7: An alternate scenario where baseline IDF contributions are reduced to $3.5M in 2017. In this scenario, we would probably have to drop one Midscale 

Project to afford Gen4#3 and a funding wedge for Gen4#4 doesn't begin to appear until 2021. 

 

  

($,000) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Total

Incoming Funds

  Partner Contributions 2,878$            3,468$           3,500$             3,500$           3,605$           3,713$           3,825$           3,939$           4,057$           4,179$           4,305$           40,969$         

  Additional Contributions - - - - - - - - - -$                

  Carryforward (previous year) 7,569$            5,924$           4,721$             1,135$           (515)$             (473)$             (358)$             (183)$             2,169$           4,589$           7,093$           

Total  Available Funds 10,447$          9,392$           8,221$             4,635$           3,090$           3,240$           3,467$           3,757$           6,227$           8,768$           11,398$         48,538$         

Expenses

  GHOST (772)$              (1,560)$          (2,493)$           (1,346)$          -$                -$                -$                -$                -$                -$                -$                (6,171)$          

  G4#3 -$                (300)$             (1,740)$           (1,740)$          (1,740)$          (1,740)$          (1,740)$          -$                -$                -$                -$                (9,000)$          

  G4#4 Feasibility (AOFS) -$                -$                (300)$               -$                -$                -$                -$                -$                -$                -$                -$                

  G4#4 -$                -$                -$                 -$                -$                -$                -$                -$                -$                -$                -$                -$                

  Contingency (279)$             (680)$               (463)$             (261)$             (261)$             (261)$             -$                -$                -$                -$                (2,205)$          

  New Instruments Total (772)$              (2,139)$          (5,213)$           (3,549)$          (2,001)$          (2,001)$          (2,001)$          -$                -$                -$                -$                (17,376)$       

    GPI (1,924)$          (1,924)$          

    GRACES (172)$              (172)$             

    GMOS CCDs (615)$              (500)$             (1,115)$          

    GNIRS Controller (45)$                (150)$             (195)$             

    AO Upgrades (52)$                (350)$             (180)$               (582)$             

    Instrument Upgrades (80)$                (155)$             (159)$               (164)$             (169)$             (174)$             (179)$             (184)$             (190)$             (196)$             (202)$             (1,851)$          

    Midscale Projects (10)$                -$                (275)$               (275)$             (288)$             (288)$             (300)$             (300)$             (313)$             (313)$             (325)$             (2,685)$          

    Contingency (173)$             (92)$                 (66)$                (68)$                (69)$                (72)$                (73)$                (75)$                (76)$                (79)$                (844)$             

  Total Other  Inst. (2,898)$          (1,328)$          (706)$               (505)$             (525)$             (531)$             (551)$             (557)$             (578)$             (584)$             (606)$             (9,368)$          

    Instrument Program Suppt. (400)$              (100)$             (103)$               (106)$             (109)$             (113)$             (116)$             (119)$             (123)$             (127)$             (130)$             (1,546)$          

    Labor (453)$              (825)$             (710)$               (731)$             (753)$             (776)$             (799)$             (823)$             (848)$             (873)$             (899)$             (8,489)$          

    Labor Support (49)$                (49)$                 (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (49)$                (488)$             

    Project Support (Travel…) -$                (231)$             (306)$               (210)$             (126)$             (130)$             (134)$             (39)$                (41)$                (42)$                (43)$                (1,300)$          

Total Support Costs (853)$              (1,204)$          (1,167)$           (1,096)$          (1,037)$          (1,067)$          (1,097)$          (1,030)$          (1,060)$          (1,090)$          (1,121)$          (11,823)$       

Support/Total (%) - 26% 16% 21% 29% 30% 30% 65% 65% 65% 65% 31%

Total Expenses (4,523)$          (4,671)$          (7,086)$           (5,149)$          (3,563)$          (3,598)$          (3,649)$          (1,588)$          (1,638)$          (1,675)$          (1,727)$          (38,567)$       

Carryover funds 5,924$            4,721$           1,135$             (515)$             (473)$             (358)$             (183)$             2,169$           4,589$           7,093$           9,671$           9,971$           



 

4.9 New Procurement Model 
 

In beginning to implement the new procurement model approved at the last round of oversight 

meetings, we realize the framework needs a bit more structure. The approved model leaves the 

proposal evaluation process vague. The process is fairly clear if a team brings a capability that is near the 

top of our strategic wish list, but less clear if it doesn’t.  In the case of a lower priority capability, how do 

we decide if we should accept the proposal in the belief that something is better than nothing, or deny 

it, hoping to later get a proposal for a higher priority capability?   

 

Our plan is to offer annual, or perhaps semi-annual, proposal submission dates for unsolicited proposals. 

Doing so will increase the odds that we can evaluate each received proposal against other proposals, 

rather than addressing each proposal by itself on a case by case basis.  The regular submission dates will 

also allow us to prepare for a timely review (including the STAC and Board, as appropriate) and to have a 

natural timescale for reconsideration of proposals that are interesting, but not high enough on our 

priority list to allow for an immediate acceptance.  We will be working to finalize this framework by early 

2015, but for now ask for feedback on the concept. 

 

Request: 

We request the Board and AOC-G comment on our proposal to limit unsolicited proposals to regular 

annual (or perhaps semi-annual) submission dates. Is this too much structure for an ad hoc program? Is 

it too un-structured to allow us to make the best decisions when proposals arrive? 

 

 

 

 

 


