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1. Participants 
Members: 
David Buckley (Project Scientist, Chair) 
Gerald Cecil (North Carolina) 
Klaus Fricke (Göttingen) 
Richard Griffiths (CMU) 
Janusz Kaluzny (Poland) 
Ken Nordsieck (Wisconsin-Madison) 
Darragh O�Donoghue (South Africa) 
Brian Chaboyer (Dartmouth College) 
Anne Sansom (UK Consortium) 
Pat Côté (Rutgers) 
 
 
 
 

Ex-officio attendees: 
Gordon Bromage (UK Consortium) 
Jay Gallagher (Wisconsin-Madison) 
James O�Connor (SAAO) 
Khotso Mokhele (NRF) 
Peter Martinez (Acting SAAO Director) 
Phil Charles (SAAO Director Designate) 
Marek Sarna (Poland) 
Robert Fesen (Dartmouth College) 
Gerhard Swart (SALT Systems Eng.) 
Eric Burgh (Wisconsin-Madison) 
Matt Bershady (Wisconsin-Madison) 
Wolfram Kollatschny (Göttingen) 
John Thorstensen (Dartmouth College) 
 

 

2. Welcome and Minutes of the previous SSWG meeting 
The participants were welcomed by the Project Scientist. The minutes of the 10th SSWG 
meeting (October 2003) were accepted with one minor correction (incorrect reference to 
a person). 
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3. Technical Progress Status (Gerhard Swart) 
Gerhard gave a PowerPoint presentation, which can be downloaded from the SSWG 
webpages:  
www.salt.ac.za/content/science/restrict/restricted_pages.htm 
as a PowerPoint file �SE-technical-May04.ppt�. 
 
This presentation described the work carried out on the SALT sub-systems since the last 
SSWG meeting, and highlighted the troubleshooting that had been carried out. 
 
There are now 18 mirrors in place on the truss, while others are waiting for mirror 
mounts to be completed (next delivery in July 2004. In Feb/March 2004 the 2nd guided 
observations were obtained after many tracker software alterations and added TCS 
functionality. There remains a problem with the PMAC motion control card, which 
appears to have an intermittent fault.  
 
SALT operator training (of existing SAAO Night Assistants) has also begun.  
 
Regarding the facility subsystems, several outstanding problems are being addressed: 
 
1. louvre leaks  
2. dome leaks 
3. glycol pressure on top hex 
4. igloo fan vibrations 
 
 
Various leaks have developed which are currently being solved, within the hardware 
warranties. The dome drive bogies were fixed so that the dome now rotates reliably. 
New glycol pumps will be installed as well as new igloo fans. 
 
The mirrors are being recoated due to dust (2 were indicated in a photo). The dust 
sensor readings look constant, so probably erroneous. This is being investigated. 
 
The structure is moving well, although the air bearings will require some further 
adjustment as further mass is added (i.e. more mirrors). 
 
The edge sensors were problematic, with evidence for pinholes appearing in the 
coatings. This was traced to dust problems during coating. Alternative coating suppliers 
are being investigated by FOGALE, the edge sensor manufacturers. Tests at SALT are 
continuing at low relative humidity (<60%), when the coating defects cause fewer 
problems. Lower level pinholes are also being checked for. 
 
The TCS core functions are operating to control the telescope, while about half of the 
design work for the �observatory functions� (e.g. planning tools, scheduler) has been 
completed. Progress now depends on the rest of the telescope progress. A basic event 
logging system is now in place. 
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Tracker problems have developed (since �first guided observation�), with a faulty PMAC 
control card in the PC, controlling the tracker, identified as the culprit. This can be solved 
and the purchase of card spares was recommended. 
 
The SAC is delayed, and is now due at the end of June, however tests suggest that its 
performance looks excellent. 
 
SALTICAM VI mode testing has been partially done, while ACSI mode development has 
been delayed, which could impact the schedule.  
 
The current mass budget includes: 
   182 kg Payload 
   198 kg SAC 
   525 kg PFIS 
     40 kg Auxiliary port 
   etc. 
   =1161 kg in total ( 1000 kg was the original target). 
 
There was no indication that this excess weight would be a problem. 
 

4. Recent Developments on LLNL coatings (David Buckley) 
There were recent concerns regarding durability of coatings. SAGEM found some 
cosmetic defects (scuff marks and pin holes) on the coatings of the first 3 mirrors 
delivered by LLNL. These are thought to be due to inadequate cleaning or preparation 
when coating. LLNL indicated that they would redo these coatings if necessary. David 
showed some photos illustrating the blemishes. 
 
It was noted that the HET SAC mirrors were recoated in 2003. These were now dusty, 
and with pin holes evident when back lit. These blemishes were likely to have developed 
in place since both downward pointing mirrors looked in better condition. 
 
For the SALT SAC the main problem will be for M3, and M5, both upward facing mirrors. 
However, the calibration system will cover the hole in M3 during the day, essentially 
sealing the SAC. Other options are also being considered such as a thin window or air 
knife. 
 
 

5. ATP process, progress and highlights (David and Gerhard) 
David explained the hierarchy of the SALT Acceptance Testing Process (ATP) systems, 
management and integration. The ATP committee (the ATC) consists of:  
 

• David Buckley (Chair, SALT project scientist)  
• Gordon Bromage (UCLAN) 
• Robert Fesen (Dartmouth) 
• James O�Conner (SALT Technical Operations Manager) 
• Darragh O�Donoghue (SAAO) 

 
The functions of the ATC are to: 
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• Review acceptance tests 
• Help devise tests 
• Witness tests 
• Review results; approve; propose changes. 

Tests have been largely completed for the facility, telescope structure and some 
subsystems. Tests involve a balance between test costs, test requirements and 
schedule. 
 
System level tests use a verification cross-reference matrix (VCRM). These tests are 
reviewed by the ATC, who are invited to attend the tests. During VCRM meetings these 
tests are then reviewed in order to sign them off as complete. Gerald Cecil asked about 
multiple tests to get a mean estimate. The ATC discuss the statistical nature of the tests. 
Gerhard gave an example of the facility testing, using supply manuals plus some tests 
covering summer/winter months. 
  
The ATC also review subsystems tests where required. 
 
There was discussion about procedures for tracking key issues during testing. The 
VCRM is made heavy use of and a notes column records actions.   
 
For image quality testing there are two routes: 

1. Measure telescope performance directly and deconvolve seeing (top down). 
2. Combine the individually verified error budgets (bottom up). 

 
There are plans for multiple waveband image testing. Darragh noted that filters need to 
be ordered soon. 
 
The SALT operator training has started and experience gained from this will feed back 
into the operational procedures. The TCS team are writing the manuals for the 
operations team. A hierarchy of procedures is also being developed. A draft procedures 
manual will be available in the next 2 months. Telescope efficiency will be timed in a 
system level test. 
 

6.  Update on observing protocols and future plans (David) 
Roy Emmerich has distributed prototype PIPTs. These need to be integrated with tools 
from PIs of the instruments. The SALT astronomy operations team will be involved with 
this from 2005. 
 
There is already a first version of basic scheduling tool, or Observation Planning Tool 
(OPT), written by Encarni Colmenero Romero. This has several catalogues in place and 
is sufficient to support testing, calibration and verification phases. In the longer term a 
more sophisticated scheduler is planned and it is hoped that there will be some 
collaboration with HET on this. 
 
At the last SSWG a decision was taken to have 3 proposal rounds per year. Therefore 
plans include a six week timescale between Phase I and II deadlines, in order for PIs to 
prepare their Phase II information. After further discussion on these issues the following 
motion was proposed: 
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Proposer: Darragh O�Donoghue : Proposed a semester proposal system (i.e. two 
proposal periods per year). 
Seconder: Ken Nordsieck 
Vote: Unanimously agreed by the SSWG 
Priority classes were discussed, with a weighting scheme depending on conditions and 
other factors. Ideas for this weighting scheme are being tested by Chris Koen and Luis 
Balona at SAAO. Multiple criteria decision making could generate weightings, including 
ensuring equitable allocations for partners. Chris has come up with suggestions of 
dynamical weights, which are automatic and hence less biased, and will be tuned with 
experience. Software from HST, along similar lines, is expected to be received in the 
next month or so. Discussions with RAs at HET are also ongoing on these issues. It was 
agreed that such a system would be very useful for giving an objective weighting, but 
that it should be used as a guide rather than used blindly for scheduling decisions.  
 
SALT/SAAO will circulate an observation planning tool (OPT) proposal for comments 
from the SSWG, including suggested parameter values/functions for the weightings. The 
following motion was proposed: 
 
Proposer: Darragh O�Donoghue : Proposed a motion to solicit an external reviewer for 
the OPT proposal. 
Seconder: Ken Nordsieck 
Vote: Unanimously agreed by the SSWG 
 

7. Planned SALT status by Dec 2004 (Gerhard) 
The telescope team has struggled this year to meet the planned schedule. The initial 
plan was to have a functional telescope (and Gerhard et al. out of a job!) by the end of 
2004, with science starting in early 2005. The main problems include: 
 

• Tracker completion, which is 1 year late, 
• SAC delivery is 9 months late 
• Contingency plans to use the surrogate SAC were countered by the late delivery 

of the tracker. 
 
In the light of these delays two schedules for up to the end of 2004 were considered: 

1. No SALTICAM ACSI or PFIS 
2. With SALTICAM (ACSI mode) but not PFIS 

 
79 mirrors are expected by the end of 2004. How and when the telescope team departs 
is still to be decided. There was discussion of the schedule. It was agreed that the 
telescope engineering team should not leave before at least one science instrument was 
tested on sky and that time should be allowed for problem solving after this.  
 
Gerhard suggested that some of the engineering team could be signed off after 2004, 
but that the whole team should not be signed off without tests on SALTICAM to test the 
whole telescope. Critical engineering team staff could later be available on contracts. 
Darragh pointed out that the pacing item for SALTICAM ACSI mode was currently the 
autoguider.  
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Further discussion continued, when Gerhard presented three scenarios, and the planned 
status for end of 2004.  
 
1. Both SALTICAM and PFIS arrive after the end of this year 
2. SALTICAM ACSI mode is ready by end September 2004 and we decide to
 integrate it 
3. SALTICAM ACSI is ready before the end of this year, but we decide to first 
complete the integration/test process 
 
Gerhard showed spreadsheets of the status of the systems, with colour coding and 
probabilities of completion by end of 2004. The facility was almost complete. The last 12 
mirror segments are expected to arrive in Feb 2005. Gerhard pointed out that the 
guidance stage for PFIS cannot be completed until the VI mode of SALTICAM is 
completed, since it is in the way. SOMMI is completed and a prototype for SAMMI has 
been implemented. A lower priority could be given to some TCS items (e.g. PIPT, 
scheduling tools, databases, astronomer GUI, etc) in order to complete higher priority 
items by the end of 2004. Gerhard listed the functionality currently available including: 
 

• Pointing and guiding, 
• SOMMI with VI mode of SALTICAM, 
• Baby OPT, 
• Logs, 
• Use of SALTICAM in manual mode to take VI images at magnified plate scale, 

 
The current OPT can be modified for a planning tool during PFIS commissioning. 
Gerhard presented an overhead showing his proposal to keep the full telescope team for 
longer, to perform SALTICAM acquisition integration prior to losing the SALT 
tracker/payload/optics team. Based on estimates there is some money for this, (~$200K) 
but not enough time. The TCS then needs to be finished once the instruments are 
present. After further discussion it was agreed that option 3 above was preferred and the 
following motions were proposed: 
 
Motion: Ken Nordsieck proposed, and Brian Chaboyer seconded the following motion: 
The SSWG recommends to the Board that the ACSI mode of SALTICAM be integrated 
prior to the SALT engineering team completing the telescope system tests. 
 
Vote: Unanimously agreed by the SSWG 
 
  
Motion: Darragh O�Donoghue proposed and Brian Chaboyer seconded the following 
motion:  
The SSWG recommends that the Board accepts the proposal put forward by the SALT 
Systems Engineer for retaining the TCS team in 2005 to complete outstanding TCS 
tasks, including the integration of SALTICAM ACSI, the latter which should occur prior to 
loosing the tracker/payload/optics team. 
 
Vote: Unanimously agreed by the SSWG 
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8. Update on the SALT Operations Plan (David and James) 
The operations steering committee (formed after the last board meeting) had assessed a 
plan formulated by David and James. At this meeting the plan was presented to the 
SSWG for information and feedback, prior to discussion by the Board.  
 
The SALT Scientist is expected to report and liaise with the SALT Board, the partners 
and their TACs, and to interact with the Astronomy Operations Manager. The Astronomy 
Operations Manager will report to the SAAO Director, as will the Technical Operations 
Manager. David Buckley will hold two roles (SALT Scientist and Astronomy Operations 
Manager) for an interim period. In the longer term these two jobs will be separated. 
 
Details of the staffing compliment were presented, with a breakdown of job functions and 
Full Time Equivalent positions needed to undertake them Some people voiced concern 
over the proposed structure and staffing allocations. Phil Charles commented that a 
workable structure is likely to become clearer over the first year and a half. 
 
The proposed staff complement for the operations phase was: 
16.3 FTEs (1st 2 years) From Jan 2005. 
13.25 FTEs (thereafter). 
 
This does not include support for maintenance of instruments, or future instrument 
developments. 
 
Astronomy operations will have 7.3 FTEs (including the SALT operations manager, 
SALT Operators and SALT Astronomers). SAs (3.5 FTEs from ~5 people) are expected 
to have ~40% research time, jointly funded by SALT and SAAO. The full team is 
expected to be in place by 2005. SO and SA responsibilities were outlined. There will be 
2 SOs per night, overlapping with the day-time team. SAs will liaise with PIs during the 
proposal process (particularly Phase II). SAs will observe for 1 week in every 5 - 6 
weeks. 
 
Data bandwidth connections will involve: 
2 MBits/sec capacity:       SALT-Cape Town 
512 KBits/sec capacity (initially, but ramping up as costs allow): Cape Town � World 
 
The technical operations planning involved a Logistical Support Analysis (LSA), as used 
by major technological projects (e.g.Grantecan). James explained that the LSA is for 
steady state support requirements only. The operations phase will have a short �burn in� 
phase, with high failures initially, followed by the steady state, then a run-out phase 
when failures are anticipated to gradually increase again. This leads to the �bath tub 
curve� (an upside down bath tub).  Expertise for the burn in phase has been identified 
from the existing SALT team, for ratification by the Board. 
 
Many people commented that the staffing plan appears to underestimate the software 
technicians required (~half an FTE). Contrasts were made with other sites (La Palma 
had 6 software FTEs; Magellan had 2 software FTEs). There was a consensus that this 
evaluation needs to be thought through and presented to the Board carefully.  Allowance 
should also be made for inflation. 
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Ken noted that software will form a large part of the maintenance of PFIS, since there 
are numerous modes to be commissioned. James noted that this was not part of the 
current plan and said he would discuss this with Ken. 
 
Financial control of the operations will be via the SAAO financial system.  
 
After further discussions on Tuesday the following motion was proposed: 
 
Motion: David Buckley proposed the following motion, articulated by Phil Charles, which 
was seconded by Darragh O�Donoghue: 
The SSWG accepts the steady-state manpower estimates produced by the SALT Team 
through the LSA.  However, the SSWG strongly believes that this bare-bones level is not 
appropriate for a modern, state-of-the-art large telescope which must evolve and be 
developed to remain competitive with time. Based on our knowledge and experience of 
software-intensive telescopes (WIYN, WHT, Magellan, Keck, MMT) we recommend that 
the Board plan for steady-state levels of at least 2 in software and 1 in astronomy 
support greater than the LSA levels.  This is crucial if the substantial capital investment 
in SALT is not to be seriously devalued. 
 
Vote: Unanimously agreed by the SSWG 
 
Development of Adaptive optics (AO) at SALT may be part of a longer term strategic 
plan. The OWL project have expressed an interest in using SALT as a testbed for 
potential technologies, one of which could be a phasing camera for a spherical mirror 
array. The OWL Project Manager, Phillip Dierickx, will be visiting SALT sometime this 
year to look into this possibility. Regarding loner-term plans, the following motion was 
passed: 
 
Motion: David Buckley proposed, and Brian Chaboyer seconded, the following motion 
concerning longer-term SALT planning: 
The SSWG requests that a position paper for the development of SALT, including new 
instrumentation, be drafted by David Buckley, Phil Charles and Darragh O�Donoghue 
and be distributed for comment and discussion at the next SALT SSWG and Board 
meetings. 
 
Vote: Agreed by the SSWG, with one abstention. 
 

9. CCD detector update (Darragh O�Donoghue) 
Darragh gave an overview of the problems and successes with the CCDs. For 
SALTICAM the VI mode is working fine, and ACSI mode construction is in progress. 
Main issues were shutter problems (planned to be re-engineered for ACSI mode) and 
condensation. Concentration on the PFIS detector package has partly led to delays in 
SALTICAM progress. Filters have been ordered for SALTICAM (Johnson filters). 
 
One CCD for PFIS is particularly blue sensitive and so has been located at the blue end 
of the dispersion direction.  There was a problem with the O-ring vacuum seal for the 
field lens. This has been corrected, by polishing the �lip�, but in the process introduced a 
scratch, which could potentially appear as a streak in one CCD. Noise problems in one 
of the CCDs were due to wiring in the cryostat rubbing against the cryostat body. This 
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was corrected by making new grooves in the cryostat to house the wiring. Measured 
CCD performances has a read out noise of ~2.8 (slow readout), ~5 (fast readout) and 
~10 (lowest gain). The performance of the CCDs looks good.  
 
The PFIS detector package was taken to the SAAO 1.0-m telescope for testing. 
Resulting images of M83 (pin wheel galaxy) and M5 (globular cluster) were shown at this 
meeting. The detectors are now in transit to Wisconsin-Madison. 
 

10. PFIS status report (Ken Nordsieck) 
All 18 lenses for PFI have been figured and coated and the collimator and camera are 
being assembled. The CCD detector system is being delivered to Wisconsin from SAAO. 
There is a 6 month delaying delivery of the beam splitter. 99% of the budget reserve has 
now been used, however, most purchases are already made. This number includes the 
over-expenditure on the detector, which was due to foreign exchange losses amounting 
to ~$55K. If the Board is able to exclude these cost increases, then it would be available 
for schedule stretch out and other components. Spare parts are included in James� 
budget, but not for gratings or etalons. PFIS is now due to arrive in Sutherland on 15 
Dec 2004. Ken showed movies of PFIS mechanisms operating. His PowerPoint 
presentation is available (e.g. from the Wisconsin web site). The shutter has a 2/10th of a 
second opening speed. 
 
The F-P etalons are ~8 months late. One was damaged during shipping and was 
returned to the UK, but is now back at Rutgers. Patrick Cote noted that the etalon looked 
fine but had yet to be tested.  
 
Darragh asked what PFIS requirements there were for Cape Town. The plan is to re-
assemble PFIS in an SAAO lab before transporting to Sutherland. Eric Burgh (PFIS 
Project Scientist) said that he would find out what clearances are needed for PFIS (e.g. 
to fit through doors, and allow for a lifting crane. PFIS will be transported fully assembled 
to Sutherland from Cape Town. Gerhard expressed concern about vibrations on the dirt 
road. Peter Martinez said that these roads might be upgraded in time for PFIS delivery at 
SALT. 
 

11. PFIS commissioning and verification phase (Ken and David) 
Ken discussed the organization of the shared risk phase: 
 
VPH spectroscopy:   Mid March � Mid May 2005 
F-P                            April � End May 2005 
Polarimetry                End April � Mid May 2005 
 
Science observations are intended to start from mid May 2005. 
 
Handover of PFIS to SALT needs to be negotiated and put into the schedule. Shared 
risk programmes will need to have back-up targets in case of further slips in the 
schedule (beyond the current ~6 month slip). Eric noted that PFIS acceptance testing 
plans are being drawn up for Wisconsin and Sutherland. SAAO personnel (including 
operations staff) will be present during the re-assembly in Cape Town, to gain as much 
hands-on experience as possible. 
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The shared risk science priorities were discussed. There is a need for sufficient time to 
be given to shared risk, and for proposers to give a fast turn around of results so that the 
PFIS team have time to assess and act on these where necessary before they leave. 
Ken will stay around until the end of September 2005. Reports would be expected from 
shared risk users and put on the web with credits to the instrument team. 
 
PFIS planning tools are expected to be ready by September 2004 to allow people to 
attempt a Phase I proposal in time for discussion at the next SSWG meeting in Autumn 
2004. In the meantime, people can take a look at Eric's Observer's Guide and VPH tool: 
www.sal.wisc.edu/~ebb/pfis/observer/. The slit-mask generation software will be part of 
the Phase II proposal. Some technical operations support will be required to generate 
and mount slit masks. The PFIS modes to be commissioned are those in the PFIS PDR 
documents. David will put together a call for pre-proposals, including modes to be 
commissioned. This will be distributed to the SSWG for general distribution to SALT 
consortium members.   
 
 

12. SALT HRS R4 design progress (David, on behalf of Peter 
Cottrell and the HRS team) 

A PowerPoint presentation from Peter Cottrell, Michael Albrow, Stuart Barnes and 
Graeme Kershaw was shown. The R4 design is being taken through to PDR in July 
2004, following approval by SSWG in Jan 2004. Two types of image slicers are being 
considered. These are reflective Bowen-Walraven and focusing image slicers, the latter 
design being developed at the University of Durham. The huge catadioptric system of R2 
has been dropped and smaller optics are now to be used in the R4 design. The vacuum 
tank will be retained for thermal and mechanical stability. There was some discussion of 
the need for a vacuum tank, and following a teleconference with the HRS team, an 
agreement from them to produce an error budget to justify its use. This error budget 
would address the radial velocity stability, including effect like the unfilled and varying 
entrance pupil. In addition, the PDR Functional Performance specifications would be 
updated accordingly to reflect a more realistic radial velocity precision of <30 m/sec.  
 
The optical design study for the revised R4 design is to be completed by 14 June 2004. 
Inter-order spacing allows star+sky and nod+shuffle modes for some fibre sizes. Good 
performance fibres will get down to ~370 nm. Jay Gallagher noted that 372.7 nm should 
be included in the wavelength considerations.  
 
The current budget estimate is $2.2 million in current dollars, without any contingency. 
The HRS PDR2 will be on 29/30 July 2004 at Göttingen University. There will be 4 
external reviewers, now including David Walker (UCL) and Hans Dekker (ESO). There is 
an open invitation to all SSWG members or proxies to attend. 
 
The University of Canterbury team are requesting the board to extend their expenditure 
(shares) for staffing and consultancy to PDR2 for up to $140000. 
 
Motion: Brian Chaboyer proposed, and Patrick Côté seconded the following motion: 
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The SSWG recommends that the Board approve the request from UC for an increase of 
US$ 50,000 in the non-cash funds that they are allowed to expend to enable SALT HRS 
to be taken to a PDR2 (for the R4 design).  
 
These costs will not exceed $US140,000 and will cover reasonable expenses in 
proceeding to PDR2.  The decision re reasonable expenses will be determined by the 
SALT Project Scientist, using the agreed upon protocols for allowable instrument costs 
which have been approved by the Board. 
 
Vote: Unanimously agreed by the SSWG 
 
Khotso Mokhele noted that many questions had been asked about the HRS design and 
suggested that a statement be formulated for the HRS team and board for completion of 
certain tasks by PDR2, over the $140000 limit currently being requested. David said that 
he would speak to Peter about this. 
 

13. SALT EDI + GIRAFFE initiative (David) 
The UC HRS is unlikely to be available until 2007 on SALT, so alternative HRS options 
are being considered to provide at least some high resolution spectroscopic capability. A 
proposal put forward by David is to use an Externally Dispersive Interferometer (EDI) 
with the SAAO GIRAFFE, a fibre-fed échelle spectrograph, which would give R~30000 
to 40000 on SALT. This would provide an interim HRS facility for the SALT community 
and could also provide a test of the EDI method, which is also being considered for 
HRS. This initiative was given a boost following a visit by Khotso Mokhele to LLNL as a 
prestigious visiting lecturer.  
 
EDI development would be funded by LLNL and paid back in observing time (as for 2nd 
generation instruments). The cost is currently estimated at ~$300K (equivalent to ~30 
nights on SALT). This would have to be discussed by the Board. GIRAFFE+EDI could 
be implemented on SALT by mid 2005 and would be treated as a visitor instrument. The 
wavelength range is 380-900 nm. GIRAFFE observing time would be paid for by the 
partners who use it. David Buckley hopes to get more information in the next few weeks 
(e.g. regarding budgets, specifications etc), since LLNL are putting together a proposal 
for funds from LLNL. Although EDI competitively boosts the radial velocity accuracy, it is 
less competitive at straight high resolution spectroscopy, but still potentially useful.  
 
Jay noted that Daniel Harbeck (previously at Wisconsin) will be joining the LLNL team, 
working on EDI, but still with 25% of his time for PFIS support. 
 

14. Status of calibration system (David) 
David described the calibration system and the aim of trying to mimic uniformly 
illuminated sky ray bundles. The optical system is outside the SAC and uses holographic 
diffusing screens, which allows shaping of the beam, boosting performance. The optical 
design currently involves 4 lenses and 2 LSD screens. Tests show good uniform 
distribution, well matched to the sky distribution, but lower than optimal efficiency. 
Optimization is continuing. 
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Darragh pointed out that the variable pupil with tracker motion is a concern. The pattern 
of rays in the SAC differs from the sky pattern, so the pupil mask will not mask the rays 
the same for the calibration and sky light. The moving baffle needs to be included in the 
analysis. 
 
Ken noted that the merit function for adequacy of calibration needs to include more 
aspects (distribution and angle over the pupil). The diffusing screen is at the base of the 
SAC and so could seal the SAC optics during the day. 
 
Quartz tungsten halogen (QTH), hollow cathode and penray lamps. together with 
variable ND and colour balance filters, will be utilized. 
 

15. Status of FIF design (David) 
The approved PDR design is for 6 fibre (star, sky) pairs with 10� to ~2.5� separations. 
The CDR might be the 2nd week in July in Cape Town, depending on the final design of 
the fibre injection for HRS. This may mean having to hold the CDR after the HRS R4 
PDR.  
 
The CDR will is be conducted in a similar manner to a SALT subsystem design review, 
because it forms an integral part of the PFP (Prime Focus Payload), and has been 
designed using many of the principles applied to subsystems of the latter (e.g. the 
Atmospheric Dispersion Compensator). Also FIF is not of its own right a science 
instrument, but rather and interface and conduit of light to fibre-fed instruments. Its 
design is specifically to support SALT HRS, and other single-object (+ sky) instruments. 
 
The reviewers expected to be present at the meeting will include the SALT project 
people involved in the PFP and some SAAO personnel. It is not anticipated that SSWG 
members (other than local members) will be attendance, although the CDR 
documentation will be distributed and reviewed. The SALT HRS team will be expected to 
take an active role in the review, with possibly someone from the team attending. 
Commissioning is aimed for end of November 2004. 
 

16. HET report 
David presented some slides taken from his report back to SAAO after their visit to HET 
to find out how HET was progressing. A meeting with the Frank Bash operations 
subcommittee took place during that visit, which was also attended by Phil Charles and 
Peter Martinez. The HET visualization of target distributions has improved since last 
year, due to a tool written by one of the SAs. The best HET images are now close to 
specification (~0.8�), but only for 10% of the time. At least this demonstrates that the 
HET is capable of achieving spec. The HET mirror alignment system requires ~2 to 5 
mirror adjustments per night (~20 to 45 minutes each time, operator dependent). At HET 
the seeing is measured using DIMMS. This has been crucial in assessing HET image 
quality. The implication is that SALT should have one also. David will continue to 
investigate this option. 
 
HET currently has 3 operators and 3 astronomers. They are planning a mirror covering 
system to help combat dust. There are problems with birds and their droppings! On HET 
the mirror edge sensor method involves inductive coils, which stand back from the mirror 
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backs and need to be removed when the mirrors are coated. This is not the system used 
on SALT. Peter Martinez noted that mirror cleaning problems have led HET staff to 
experiment with an air knife arrangement to try to reduce dust buildup. 
 

17. SALT partner reports 
Poland (Janusz Kaluzny) 
A conference will be held in the second week in September 2004 on Large Telescopes. 
 
University of North Carolina (Gerald Cecil) 
SOAR is carrying out some remote observing, with 6 MBits/sec bandwidth. 
 
Rutgers University (Patrick Côté) 
A second SALT fellow has arrived at Rutgers. 
 
Göttingen University (Klaus Fricke) 
No new SALT developments to report. 
 
South Africa (Darragh O�Donoghue) 
It had been difficult to get the South African community involved but this is changing 
now. 
 
UK Consortium (Anne Sansom) 
UCLAN took part in the PIPTs testing for the first version. 
 
Carnegie Mellon University (Richard Griffiths) 
Nothing new to report.  
 
Wisconsin (Ken Nordsieck) 
Daniel Harbeck received a fellowship to work on EDI with the LLNL team, starting in Fall 
2004.   

18. SALT Science Discussion 
The second day of the SSWG meeting involved discussions of potential science 
programs. Also discussed was SALT publicity as the project nears completion. The 
consensus was for a single large release of both P-R images (e.g. Fabry-Perot narrow 
band images combined to produce stunning colour images of suitable southern objects) 
and high impact first science, just prior to the opening and dedication in Nov 2005. The 
science programs would have to be short duration programs capable of being conducted 
during the verification/shared risk phase of PFIS, or SALTICAM.  
 
Peter Martinez requested that publicity liaison people be appointed at each SALT 
partner institution so that press releases, etc, could be coordinated. 
 
Ken Nordsieck discussed progress on the PI Planning Tools (PIPT), and general 
thoughts about �quick-look� and �pipeline� software. The former is part of the 
deliverables for instruments, and is a more manual process. The current plan is to use 
PIRAF: IRAF with a Python wrapper for scripting. Pipeline data will vary in complexity, 
with some of the code fairly straightforwardly evolving from quick-look (e.g. photometry), 
while some will come on line much later (e.g. fully 3D reductions of Fabry-Perot data, 
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although Ted has FORTRAN tools that will atleast suffice for quick-look). Calibrations 
raise various degrees of complexity. 
 
Ken demonstrated the spectrum generator tool to be used in the PIPT. Slitmask 
astrometry of faint objects will require either images from PFIS or SALTICAM, or 
alternatively an imager on the SAAO 1.9-m telescope. The development of the latter is 
discussed in the strategic plan for SAAO. 
 
The meeting then fragmented into three sub-groups to discuss specific first science 
programs in three key areas, chaired by the people in parentheses: 
 

1. Time resolution science (Phil Charles) 
2. Magellanic Clouds and Local Group (Jay Gallagher) 
3. Galaxies (Matt Bershady) 

 
The following are the reports from each sub-group: 
 
 
1. Discussion of Time Resolved Science 
Sub-group discussion of  Time-Resolved Science (Phil Charles, Darragh O�Donoghue, David 
Buckley, John Thorstensen, Marek Sarna, Jeff Percival) 
 
With SALTICAM's fast mode available now, and similar capability planned for PFIS, we reviewed 
a number of areas that would be able to exploit SALT's two unique features (compared to other 
large telescope facilities) of high-time resolution observations and synoptic viewing for extended 
monitoring: 
 
1.  Magnetic CVs 
With a significant number of eclipsing and dipping systems, these would be ideal targets for fast 
photometry and spectroscopy to resolve the different components in magnetic CVs.  More 
importantly, with the polarization capability (and the charge shuffling mode to allow for a 
comparison star) then it would become possible to undertake very fast (10Hz) circular 
polarimetry. 
 
2.  Ultra-Compact Binaries 
The nature of Ultra Compact Binaries (UCBs) is a matter of current debate, with several in the 5-
15 min range.  This could be either the rotation of the white dwarf or, more likely in some cases, 
the orbital period of the most evolved binaries known.  Combined with the AM CVns, these are all 
likely to be double degenerate systems, and would provide a variety of excellent SALT targets 
(V803 Cen, HP Lib and KZ TrA were all discussed). 
 
3.  X-ray Transients 
With their unpredictable outbursts, SALT is the ideal facility with which to obtain both high-speed 
photometry and spectroscopy early in the outbursts of these neutron star or black hole LMXBs.  
Synoptic viewing permits coverage of extended (months)  outbursts which would allow for the first 
time monitoring of the accretion disc evolution as the X-ray state changes took place.  
Furthermore, PFIS spectroscopy during the outburst 
phase would allow dynamical studies of the system through the Bowen fluorescence features 
seen on the face of the companion star (which are driven by X-ray emission of the disc and donor 
star), thereby constraining the nature of the compact object. 
 
4.  Supersoft Sources 
There are a number of supersoft sources (extremely low temperature X-ray sources) whose 
nature is still unresolved in spite of a major theoretical prediction over 10 yrs ago.  Presumed to 
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be Eddington-limited white dwarfs accreting from a comparable mass donor via thermal mass 
transfer, this scenario has never been confirmed.  Most of these sources are very faint, but their 
location in the LMC and SMC will provide some ideal targets for PFIS study which could lead to 
the first identification of a mass donor. 
 
5.  ULXs 
These Ultra-Luminous X-ray sources are found in nearby galaxies and, if single objects (as now 
seems likely from Chandra imaging), infer a compact object mass in excess of 10 M⊙sun, 

possibly even 100⊙.  SALT can exploit its performance in the blue to obtain some of the best 
spectra of ULXs. 
 
6.  Anomolous X-ray Pulsars 
These Anomalous X-ray Pulsars all have periods around 7s and are thought to be "Magnetars", 
neutron stars with ultra-high magneticfields.  Extremely faint, these are perfect targets for SALT's 
time-resolved capabilities. 
 
Other similar sources worthy of SALT�s attention are the so-called isolated neutron stars, 
characterized by pure black bodies and possibly weakly accreting from the ISM. 
 
7.  SWIFT and Gamma Ray Bursts 
With its launch in <3 months there will be a supply by 2005 of high-quality locations of new GRBs 
(gamma-ray bursters) which will require rapid follow-up.  With its fast capability, SALT will be 
ideal for obtaining high time-resolution photometry and spectroscopy in the early phase of some 
of these GRBs. David is an Associate Scientist for the ground based follow-up team. 
 
 
2. Discussion of Magellanic Cloud and Local Group Science 
 
Stellar Populations and Abundances in the Local Group. 
 
Present: Anne Sansom, Jay Gallagher, Janus Kaluzny, Gordon Bromage, Brian Chabouyer, Eric 
Burgh, Ken Nordseick 
 
Resolved galaxies in the vicinity of the Milky Way were considered as interesting potential targets 
for exploiting SALT PFIS modes, for SALT shared risk observing time. The Magellanic Clouds are 
visible later in  2005, other potential targets are Sextans (at 10h11m -4deg) and Fornax  dwarf 
galaxies, plus open star clusters in our Galaxy. 
 
The OH absorption forest at > 700 nm means that SALT will not be particularly competitive for 
high redshift observations (z>6 say) but the excellent blue response of SALT+PFIS will allow new 
data on ages and abundances in nearby galaxies to be obtained. This is what we focussed our 
discussions on, and this report is aimed at including the wider SALT community with interests in 
this area. 
 
Three potential areas for projects were discussed: 
 

• Emission line stars:  Be stars and other pecular stars (e.g Ap, Bp stars), for example in 
the SMC, could be potential targets for imaging polarimetry and spectropolarimetry with 
PFIS, to learn about their geometry. This could include searches for new candidates as 
well as polarimetry studies of known candidates.  Possibilities for finding new emission 
line stars with H-alpha observations were also discussed. Wisconsin representatives 
were interested in these proposals as good applications for PFIS, however, further 
assistance with data reduction would be needed for a usefully rapid turn-around of early 
data, to feedback information whilst the PFIS team were still available at SALT. Initial 
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polarimetric data reduction would be available from the PFISs team and further 
reductions might employ the STARLINK POLPACK package. This is a potential niche 
area for SALT. 

 
• Abundances from RR Lyrae stars: These are sparse, but relatively bright targets that 

could test out the long-slit mode of PFIS initially. These stars are relatively old (>10 Gyr) 
and possess metallicity information. Some target lists are known from previous studies, 
especially from OGLE for the LMC (Soszynski et al. 2003, AcA, 53, 93). 

 
• Abundances in turn-off stars:  Stellar populations in Local Group (e.g.in the LMC or 

Sextans) can be studied without the problem of unknown distances suffered by studies of 
stars in our own Galaxy. This gives a great advantage. PFIS on SALT will give us the 
sensitivity to obtain medium-low resolution (R~2000) spectra for large numbers of stars. 

 
Jay Gallagher showed how these spectra are sensitive to medtallcity and surface gravity 
mainly at <400nm wavelengths. Thus, knowing the distance, mag and colours, the 
metallicity can be separated out. Brian Chabouyer pointed out that some constraints on 
alpha-element/Fe ratioswould be possible with such routinely available spectra with PFIS 
MOS observations, either from models, or empirically from reference stars in our Galaxy. 
Janus Kalusny pointed out the availability of LMC images (e.g. the OGLE survey). 
Representatives from Wisconsin-Madison were interested in getting involved in the 
spectroscopic data reduction. The uncertainty inherent in shared risk observations means 
that several  potential targets are needed. Jay Gallagher and Anne Sansom will begin to 
draft ideas and target lists for this project. 

 
 
3. Discussion of Extragalactic Science 
SALT SCIENCE WORKING GROUP / Extragalactic "First Science" Report 
 
Discussion Participants: 
Matthew Bershady mab@astro.wisc.edu 
Rob Fesen  fesen@snr.dartmouth.edu 
Klaus Fricke  kfricke@uni-sw.gwdg.de 
Wolfram Kollatschny wkollat@uni-sw.gwdg.de 
 
Summary: 
First Science programs will highlight unique/superior instrument modes on SALT, and will not 
require exquisite image quality to be competitive and yield high-visibility results. The earliest 
programs must have a high degree of scheduling flexibility, and must be be associated with 
individuals and groups who can commit to pushing results out quickly. We have identified 
programs in the blue-optical regime for both distant and nearby galaxies and clusters in many 
instrument modes. The task now at hand is to develop specific programs and teams. Some panel 
members maintain that a "deep field" program must be pushed first, however a specific program 
has not yet been identified, and in general the requirements are challenging.   
 
Concern was expressed that the deep-field science discussed were "me too" programs instead of 
"firsts." Other exciting science programs are available which do meet the First Science 
desiderata. 
 
 
1. Highlight and exploit unique and superior PFIS Instrument Modes 
 
   Likely time sequence for commissioning of PFIS modes: 

• Narrow-band (NB) drift-scanning 
• Blue VPH grating spectroscopy 
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• Fabry-Perot (FP) imaging 
• Multi-object Spectroscopy (MOS) 
• Massively-multi-slit Spectroscopy (MMS) 
• F-P + Polarimetry (Pol) 
• Grating + Pol 
• NB + Pol 

2. Match superior instrument modes to science programs, targets, and resources 
 

• Unresolved sources: z>0.1 
o MOS, blue spectroscopy, FP, MMS 

 
• Resolved sources: z<0.1 

o NB imaging, blue spec, FP, MMS, FP+Pol 
 

• Specific Science Programs: Match interests and resources 
This may be THE MOST IMPORTANT element of First Science; in order to have an 
impact, science must get out quickly. 

 
3. Targets / Scheduling 
 
   Target types and availability: 
 
 a. deep fields: rare 
 b. distant clusters: more common 
 c. nearby clusters: rare 
 d. nearby field galaxies: common 
 

This argues for either doing blank fields (e.g., drift-scanning) or nearby galaxies (pointed mode) 
early on, with priority given to special fields / targets as engineering permits. 

 
4. High-redshift science: 
 
   4.1 Clusters 
        Special targets: cluster star-forming galaxies, AGN (MgII), high-redshift lensed systems. 
 

• NB imaging / FP tunable filter: star-formation rates (SFR; [OII]3727), stellar populations 
(4000 break amplitude) 

• FP (medium/high-res): cluster and internal galaxy kinematics 
 
        MOS: focus on unique / superior modes. 
 
     + high spectral resolution: kinematics (line-widths); 
    + broad coverage and sensitivity in the blue: rest-frame UV, SFR, IGM probes. 
    + MMS: high-efficiency, high resolution MOS 
 
    4.2 Field 

• Drift-scan survey: e.g., ACT strip] 
• MOS + blue spectroscopy: probe redshift desert to define peak SFR at z = 2 in "deep 

fields." Either use ACT strip or existing deep fields. 
• Highest impact; will require large effort. 

 
    4.3 Comments: 
 Faint targets; demanding acquisition and long (multi-track) integrations. 

Limited target list; high pay-off. 
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    4.4 Recommendations: 
 Avoid competing with telescopes with superior image quality; emphasize blue. 
  

Do pilot programs with demonstrated short-term pay-off for high visibility and 
teams ready to push out result; seed a range of groups for larger, long-term 
surveys. 

 
 Do NB, drift-scanning early. 
 
 Do other programs as 2nd round. 
 
5. Low-redshift science 
 
   5.1 Nearby Galaxies: Field and Cluster  
 

NB imaging / FP tunable filter: SFR and reddening maps at low surface-brightness 
(superior capability) 

 
 Blue spectroscopy: [OII]3727, [OIII]5007, Hb, Ha for ionization, reddening and [O/H]  
 
 FP: gas kinematics, dynamics 
 
 MMS: stellar kinematics, dynamics, complements FP; novel mode 
 
 FP + Pol: Ha probe of magnetic fields in spirals. Unique capability; difficult analysis. 
 
   5.2 Recommendation: 
 
 Do programs early since S/N and acquisition not as challenging. 
 
 Choose joint set of targets observed in as many modes as possible.  
  

Distribute team effort by mode. Rutgers/UW discussion already 
 started. Other? 
 
 


