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0. Preamble 
 
Immediately following the last Board meeting, the Inauguration of SALT has provided a superb “starting 
point” for SALT operations, giving us a very high profile on the international stage, the plaudits from which 
are still coming in (e.g. the recent PRISA Prism Award for outstanding media relations, to add to the TT100 
Award to Kobus Meiring and the SALT Project Team).  Whilst all who now visit SALT never fail to be 
impressed by the facility, sadly this does not mean that SALT is “working normally”, instead it is undergoing 
the commissioning, testing and fixing that is normal for a project of this nature.  Almost exactly a year ago 
was the “official handover” from the Project Team to the Operations Team, so now is an appropriate time to 
review the progress that has been made. 
 
It must be noted that, while SALT is under the day-to-day control of the Operations Team, it has not been 
accepted that SALT is “completed”.  There continues to be progress with the VCRMs, but the final system 
ATP is still not in the offing (as will be clear from the information below).  Nevertheless, and in spite of the 
concerns that were aired last year, we still receive excellent support, guidance and help from the Project 
Team in making progress on all the outstanding issues, especially those regarding SALT optics, the TCS and 
SAMS.  This is exactly as we expected, after all it is just as crucial to the Project Team that SALT be a 
complete (technical) success. 
 
The Operations Team is still on the steep part of the learning curve, and this is likely to continue for at least 
the next 6 months.  They are essentially helping to complete many of the SALT systems, which ultimately will 
be invaluable in operating and maintaining them effectively.  As is widely known, SALT is approaching this 
phase approximately one year later than originally planned.  Whilst that has obviously increased the total 
construction cost, there is little doubt that the original schedule was extremely optimistic given the (many) 
modifications and improvements that had been made to the HET design.  Furthermore, the pressures 
towards the end of 2005 due to the Inauguration were compounded by the delays to RSS and its 
commissioning schedule.  Consequently, it must be recognised that the “ramp-up” phase of SALT effectively 
begins now, so that the extended effort for this phase will be required at least throughout 2007. 
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As described below, and in an appendix, RSS has been installed on SALT and undergone initial tests, which 
have already shown up serious mechanical problems that are now being addressed.  The commissioning 
program itself has been delayed as a result of the most significant problem we are facing, namely SALT’s 
poor image quality, the solution of which has been the main focus of operations since Xmas.  Combined with 
SALTICAM’s focus mechanism problems and lack of an autoguider, the range of science PV observations 
that could be attempted has been extremely limited, to the extent that we decided to delay the start of the 
first semester of “normal” operations until the latter half of this year. The focus problems also impacted RSS 
and provided serious limitations in testing even the basic long-slit mode.   In the interim, it would be helpful to 
have additional PV proposals that acknowledge the need for potential observations that can be undertaken 
under a wider range of technical and environmental conditions.  Most of the mechanical problems are being 
addressed in a major stand-down of SALTICAM around July. 
 
In parallel with the above mechanical failures, there were clearly frustrating difficulties related to the TCS and 
OCS software, with many software bugs and design flaws that only came to light when subjected to real 
operational conditions!  This led to us deciding early this year to change the SALT schedule in a way that 
allowed for an engineering week once per month, when the engineers (both technical and software) would 
concentrate on the problems raised without the added pressure of getting the telescope ready for night 
operations.  Obviously this is scheduled during bright time, and it has proved very effective in solving many of 
the outstanding problems.  We expect this to continue for several more months at least. 
 
On a very positive note, SALT has now produced its “first science” by using SALTICAM in high speed mode 
to resolve the magnetic polar caps of an eclipsing polar. A paper (led by Darragh O’Donoghue) will shortly 
appear in Monthly Notices.   
 
What are the key issues outstanding? 
 

• SALT’s image quality  problems must be resolved.  This has been a major research project in its 
own right with input from all technical and astronomical staff.  Current suspicions lie on the SAC, but 
the very latest input will be provided by Darragh O’Donoghue at the SSWG. 

• SAMS has made enormous progress in the last 6 months, but remains an R&D project in its own 
right.  It is still not working to specification, but has given an indication of what it is capable of.  And 
the mirror performance is significantly improved when it is in use. 

• Mirror cleaning  must be implemented, and the system has undergone its first tests in the last month.  
Without this, the mirror reflectivities are clearly very poor. 

• RSS slit mask redesign , and starting the RSS commissioning phase in earnest. 
 
What related issues are of concern? 
 

•The Sutherland site  has been undergoing substantial investment and upgrade over the last year or so.  
Nevertheless, we are concerned about: 

oLocal water supply .  The existing bore-hole (3km away) is fed by 33 year old pipework that is 
distintegrating and must be replaced.  Furthermore, the water supply is barely adequate for 
the enlarged site needs, and an independent supply must be found.  The good news is that 
test drilling took place in late April and was successful. 

oEmergency electrical generator .  Again due to the expansion of site activities, the existing 
(main site) generator is inadequate to support the site (excluding SALT) power demands 
during periods when Eskom mains power is down (which happens several times per year at 
least, sometimes for extended intervals of days).  A higher power generator is in the process 
of being sourced. 

•Similarly the Cape Town site  has complementary problems in: 
oThere currently exists no emergency electrical generator , and the site experienced 2 weeks 

of rolling blackouts (termed “load shedding”) following the power station failures earlier this 
year.  This had a devastating impact on productivity during that interval.  Regrettably as 
winter approaches Eskom have indicated that load shedding is likely to become a regular 
occurrence.  Our plan is to move the current Sutherland generator to Cape Town, thereby 
providing emergency backup (combined with an enhanced UPS for all the computer 
equipment).  However, installing it will require a major upgrade/replacement of the existing 
mains switchgear on site. 
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oThe IT infrastructure  is in the process of a major upgrade and enhancement in order to handle 
the volume of SALT data that we anticipate will soon flow (and in terms of IQ work has 
already started flowing!).  Our existing storage capability was totally inadequate, and we are 
introducing RAID systems in both Cape Town and Sutherland.  To provide essential 
protection against equipment failure (e.g. fire) as well as addressing security issues, we are 
planning the creation of external primary and secondary server areas.   

 
 
Ongoing Commissioning, Testing and Performance Veri fication 
 
Consequently, this report is designed to give astronomers in the SALT consortium an up-to-date picture on 
the performance of SALT and its instruments. In particular, it is designed to aid those planning to propose 
observations during the current Performance Verification period, which is expected to extend until at least the 
third quarter of 2006 (July-September). In order to improve communications with SALT partners, the online 
newsletter SALTeNEWS has already been resurrected and will be distributed monthly.  We have made this 
part of a Partners Login section of the SALT web page, which is being used to distribute the latest results 
from SALT to all the partners.  This has already proved to be an invaluable tool. 
 
The last half of 2005 saw significant milestones achieved, including first light, first science and the 
inauguration of the telescope. However, the process of commissioning and “completing” the telescope and 
instruments was not completed, at least in terms of handing over a fully tested system complying to the 
various specifications. While basic telescope and instrument functionality was achieved (e.g. being able to 
point & track, obtain focussed images, albeit not perfect), a host of issues preventing us from moving as 
quickly as we’d wanted from this initial success to completion of telescope and instrument commissioning. 
 
Many of the telescope completion issues were highlighted in a document presented at the last Board meeting 
(“Status of SALT Completion” (19 Oct 2005) by D. A. H. Buckley & P. A. Charles). This gave a 
comprehensive report on the status of various incomplete telescope subsystems plus overall system 
performance. Suffice to say that at the time of writing, the authors optimistically concluded that the remaining 
work required to “complete” SALT would be concluded towards the end of 2005. That this has failed to 
materialize has in part been due to several protracted problems, the immaturity and incompletion of the 
Prime Focus Payload and Telescope Control System, and the time consuming and complex nature of 
telescope commissioning. Overly optimistic “success driven” project scheduling, which underestimated the 
knock-on effects of delays in completion and commissioning of crucial subsystems, meant that realistic 
estimates of completion dates were often lacking. The inter-relationship between subsystems and the knock-
on effect of “single-point failures”, coupled with a lack of manpower in some crucial areas at critical times (e.g. 
payload integration), was one of the reasons for delays.  This led to successive postponements of scheduled 
deliveries of subsystems, instruments and functionality. In turn these affected SALT Operations ability to 
complete telescope and instrument commissioning, and subsequently led to delays in attempted scientific 
observations for the SALT community.  
 
The current postponement, by ~5 months, of the beginning of full scientific observations, when partners will 
be charged for observing time, is considered to be far more realistic considering what is required to be 
completed for full telescope and instrument functionality. Although the delay has been frustrating, we believe 
that it is far better to spend the time and effort to complete these tasks properly before embarking on 
attempted full science observations. We also fully expect to deliver some useful scientific data during this 
period of Performance Verification. 
 
 

1. Completion Tasks 

The following table itemizes the various outstanding tasks and problems that need to be rectified before 
routine science observations will be possible.  
 
 
Item   System Description Performance Effect Status & Reme dy 

1 Tracker computer Crashes Completion of tracks, efficiency S/W & firmware fixes  
completed. Tracker PC 
still hangs sporadically 
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(0-5 times a night) 
2 Interferometer Reliability Looses signal; image quality Improved. 
3 Interferometer Stray light Leak of 670nm light New DMI; better baffling 
4 TCS Unreliable Pointing & Tracking, efficiency S/W fixes & new builds 

scheduled 
5 Image Quality Out of spec Variable image size & shape over 

FoV, varying with time/track/rho 
Detailed IQ 
investigation in progress 
SAC likely cause 

6 Autoguidance Incomplete No auto-focusing; image quality Commissioning in 
progress; auto-focus to 
be implemented. 
Operational efficiency 
improved. 

7 Calibrations Incomplete 
implementation 

Calibration set up time; accuracy Commissioning in 
progress; new parts to 
be installed; moving 
baffles and ADC to be 
installed 

8 Payload Incomplete 
subsystems 

Scattered & stray light; moving 
baffles not installed; no 
atmospheric dispersion 
compensation 

Baffles & ADC to be 
installed once IQ tests 
completed 

9 Payload control Unreliable Set up time; track time S/W fixes scheduled 
10 SAMS Incomplete & 

not ATPed 
Image quality retention; efficiency  Commissioning in 

progress 
11 SALTICAM No guidance No long exposures; image quality 

retention 
Still to be implemented 
(mid-2006) 

12 SALTICAM Mechanism 
reliability 

Op. efficiency; limiting full 
instrument capability 

New hardware to be 
installed mid-2006 

13 RSS Slitmask 
insertion fails 

Op. efficiency; limiting flexibility  Redesign in progress 

14 RSS Incomplete 
commissioning 

Unable to support many modes Will be attempted once 
Payload, TCS & OCS 
issues are dealt with 

15 OCS Immature Op. efficiency; limits certain obs. 
mode (e.g. nod & shuffle) 

S/W weeks adding new 
capabilities 

16 Throughput Diminished Dust on primary mirrors Once MCS 
commissioned, mirror 
recoating/cleaning will 
be implemented 

   
We hesitate to put completion dates on these tasks in light of our experiences in the past with schedule slip, 
but also because of the dependencies between subsystems. Some of the above tasks are clearly tractable 
and good progress is already being achieved in some areas (e.g. 4, 6, 7, 9). The timescale for solving others 
are less clear (e.g. 1, 3, 4, 5, 10), while solving these is a requirement for completion of other tasks (e.g. 8, 
14).  
 
 
 

2.  Performance Requirements 

 
The specified high-level requirements for SALT are summarized in the document “SALT Observatory 
Science Requirements (Version 7.1 Final; SALT  1000AS0023)”.  This includes the science-driven telescope 
and system requirements, including the following: 

• environmental operating conditions 
• optical performance 

o image quality 
o nature of the focal surface and telescope f/ratio 
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o throughput requirements 
• Pointing and tracking ability 
• Specified high-level requirements on the telescope structure, payload, facility (buildings and dome) 
• Capability of the control systems, operational user interfaces 
• Reliability 

 
This document then guided the development of the technical specifications, both at the highest system level 
(i.e. integrated telescope), and the subsystem and component levels. As far as potential users are concerned, 
the performance with respect to the System Specification (SALT 1000AS0007, Issue 1) is the key telescope 
information required in order to assess the ability of SALT to conduct scientific observations. In addition, the 
performance of the instruments in terms of how the meet their technical, functional and operational 
specifications, will determine the scope of scientific capability.  
 
 
 
 

3.  Telescope Performance Against System Specificat ion 

The following table is designed to provide the current performance status of SALT and to compare this to the 
actual specified scientific and technical performance. 
 
Specification Value Achieved Comment 
Science FoV 8 arcmin Yes Up to 10 arcmin for SALTICAM 
f/ratio 3.6 to 4.5 4.2 Acceptable compromise (fibres & opt. design) 
Pupil diameter 10.6 ± 0.4 m 11m Accepted 
Plate scale 205µm/arcsec (TBC) 224 Accepted; no effect 
Field size radius 49.2 mm (TBC) 55mm Accepted; no effect 
Image Quality (IQ) 
(in median seeing) 

EE50 ≤ 1.1” 
EE80 ≤ 0.9” 

No 
No 

Best achieved ~1.2-1.5”, typically ~2” 
Field dependent low-order aberrations & focus 

IQ retention degrades <10% in 5d No Not tested yet. Awaiting full SAMS operation 
IQ marginal cond. degrades <20%  No? Local mirror shake in high winds 
IQ degrades with 
payload rotation 

degrades <0.25” at 
edge FoV for full track 

Untested Expect to conform. Internal following errors OK 

ADC implemented residual effect <0.15” Yes? By design, but not installed or tested yet 
Collecting area 77 m2 77.1 Total effective mirror surface, not incl. obscur. 
Max. effective area 57.8 m2 55  TBC, includes central obscur., tracker, top hex 
Obscuration <25%, centred tracker 

<40%, 8.5° offset 
29% 
35% 

estimates, TBC experimentally 
 

Total Reflectance 340-450 nm   >65% 
450-800 nm   >70% 
800-250 nm   >80% 

~80% 
~80% 
N/A 

Measured on ~30 unobscured segments using 
E-region standards 
Not measured; expected to be >85% 
Currently suffering from dusty mirror segments 

Max. Throughput 340-450 nm   >49% 
450-800 nm   >53% 
800-2500nm  >60% 

~57% 
~57% 
N/A 

Assumes on-axis tracker 
 
Not measured; expected to be >61% from theory 

Low dome seeing <0.2 arcsec Yes From thermal result and analysis; single segment 
sub-arcsec images seen in good seeing  

Mirror alignment 
time 

<2 h total 5 days 
<2% of clear hours 

No 
~20% 

Currently takes ~30 min and without SAMS 
needs to be done several times a night.  

Sky Accessibility -75°22’ < δ < +10°37’ Yes  
Track times >12° in RA Yes Complex curve depending on start Azimuth 

Mostly exceeds spec. 
Pointing accuracy <15” peak-to-peak 15-30” Sufficient; expected to be improved 
Azimuth & tracker 
slew time 

<3 min 90% of time 
<5 min 99% of time 

Mostly Highly dependent on Tracker/TCS reliability 
Often achieves spec. when no faults present 

Acquisition time 
(after slewing) 

<1 min >95% of time 
 
<2 min for ∆Az < 13° 

Untested This includes guidance probe set up & is still 
being commissioned.  
Not thoroughly tested (awaiting TCS upgrades) 
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Auto-guidance Implemented at all foci RSS only SALTICAM and FIF systems to be installed 
Offset pointing 
accuracy 

0.1 arcsec point-to-
point 

Untested For small displacements (e.g. <20 arcsec)  
Implemented by hexapods only 

Closed Loop 
tracking accuracy 

<0.1 arcsec rms 0.08” Tested with guidance system and SALTICAM 
More testing required 

Min. brightness of 
guidance star  

Capable of guiding on 
R = 19 star with 
<10sec integrations  

Probably Guided on V=18 with 1 sec integrations 
More testing required 

Auto-focusing Implemented at all foci No Successful proof of concept tests done in 2005 
Full commissioning of RSS system TBC 

Calibrations efficient & accurate Probably Currently in commissioning. Good throughput on 
all lamps; illumination over FoV being improved   

 
 
 
 
 

4.  Instrument Performance 

 
The specified performance parameters for the SALT instruments are summarized in the following tables, 
which are drawn from the respective Functional Performance Requirements and Operational Concept 
Definition documents.  

 

4.1  SALTICAM 
SALTICAM, in its Acquisition Camera and Science Imager (ACSI) mode, has both the functionality of a 
sensitive acquisition camera, supporting other instruments on the telescope, and a broad-band UV-visible 
(320-900 nm) CCD imager. The instrument was installed in June 2005, and commissioning began at the end 
of August. The initial observations supported both “first light” and “first science” observations with SALT. 
However, early in its operation, a number of problems and deficiencies became apparent, which are itemised 
here:  
 

• faulty motor encoding in dual drive focussing system 
• unreliable filter change mechanism 
• frame transfer mask mechanism not correctly positioning mask (fixed) 
• pattern noise on CCDs (mostly fixed) 
• comms. errors (fixed)   

 
In addition, the SALTICAM autoguidance is not yet completed, necessitating open loop guidance 
and therefore restricting the length of exposures. Some effort has gone into improving SALTICAM’s 
operational performance, and major modifications and completion work is currently scheduled for 
the May-June period. Following this SALTICAM will complete its full Acceptance Testing, at which 
point it will be available for full science operations, notwithstanding telescope completion. 

SALTICAM Performance:  

 
Quantity Specification Attained? Results & Comments  
Science FoV 8 arc min diameter Yes  
Guidance FoV 10 armin diameter Yes Guidance system not yet implemented 
Wavelength capability 320-950 nm Yes By design (optics)  & CCDs 
Image Quality EE50 ≤ 0.3 arcsec 

EE80 ≤ 0.5 arcsec 
Yes 
Yes 

ATP by monte carlo method using 
wavefront camera in lab. 
Final telescope ATP TBC. 

Field distortion <1% ? Not measured 
Mean plate scale 107µm / arcsec ± 1% Yes 106.6µm/arcsec  
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8 Filters UBVRI, fused silica, ND Yes Supplied 
CCD mosaic 2 x E2V44-82 CCDs  Yes Mosaiced to spec. by E2V 
CCD read noise <3.3 e (slow) Yes 1.7e & 1.8 e for two chips; ~2.5e total 
CCD QE >40% at 350nm 

>70% at 400nm 
>75% at 500nm 
>70% at 650nm 
>45% at 900nm 

Yes 
Yes 
Yes 
Yes 
Yes 

41%, 49% for two chips 
80%, 71% 
81%, 76% 
78%, 73% 
48%, 45% 

CCD CTE >99.999% Yes Range from 99.999% to 99.9998% 
CCD dark current <1 e/pixel/hour Yes 0.55, 0.28 inferred (not in tel. envir.) 

TBC 
CCD well capacity >150,000 e Yes 164,000 & 172,000 
CCD chip Grade Grade 0 or 1 Yes All chips (incl. spare) are Grade 0 
CCD defects Column defects <6 

White spots <500 
Total spots <1250 
Traps <30 

Yes 
Yes 
Yes 
Yes 

5, 0 
25, 0 
51, 11 
2, 1 

CCD binning 1 x 1  to 9 x 9 Yes  
CCD readout times 11.2 sec full 2 x 2 slow 

4.6 sec full 2 x 2 fast 
5.7 sec FT 2 x 2 slow 
2.4 sec FT 2 x 2 fast   

Probably More tests to be done 

Fastest windowed mode <0.1 sec (no deadtime) Yes Tested to 0.08 sec for 6 x 6, TBC 
 
 
 

4.2   Robert Stobie Spectrograph (RSS) 
The Robert Stobie Spectrograph (RSS), formerly known as PFIS (Prime Focus Imaging Spectrograph), is a 
complex multi-purpose imaging spectrograph, with a variety of operational modes. Commissioning of the 
major modes of RSS was not completed, in fact hardly began, before the departure of the RSS team. The 
instrument responsibilities have been handed over to SALT Operations/SAAO, and Steve Potter has 
assumed responsibility for the instrument. Together with SALT Operations staff, he has been continuing the 
process of commissioning RSS, specifically the Long Slit Spectroscopy mode. Once the telescope is in a 
more stable and reliable state, and following the commissioning of the crucial Prime Focus Payload 
subsystems (i.e. auto-guidance, auto-focus, calibrations, baffling, atmospheric dispersion compensation) and 
upgrading of the TCS, member of the RSS instrument team will return to assist in the commissioning of the 
remaining modes (i.e. Fabry-Perot spectroscopy, multi-object spectroscopy, polarimetry).  
 
While the instrument has been “handed over” to SALT Operations in terms of responsibility to continue the 
commissioning work, this does not imply final accept (the current version of the RSS ATP , document number 
SALT-3160AR0004 is attached for information)ance of RSS. This will only occur following the completion of 
the acceptance testing, which follows from the completion of commissioning of all the modes originally 
agreed to be commissioned by the RSS team. For the purposes of accounting, RSS is considered to have 
completed its construction phase, but is still in the middle of commissioning. 

At the end of 2005 I produced a document “RSS/PFIS Completion & Commissioning Plan” (Version 2, 22  
Dec 2005), the first draft of which was discussed at the BEC meeting of 15 Dec 2005. This documented the 
various completion tasks, and highlighted the dependency on further progress with RSS commissioning on 
completion of the Payload subsystems. As will be reported by Steve Potter in Appendix 1 and Herman Kriel, 
ongoing work is addressing these completion tasks, and some progress has been made with various control 
system issues. These include the RSS control software on the PCON computer and the CCD control 
software on the PDET computer, where the people responsible are, respectively Anthony Koeslag and Luis 
Balona. 

Remaining tasks include: 
• wiring to implement grating/etalon interlocks 
• timing issues with PCON/PDET 
• logging region values from PDET 
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• instigating elegant “kill” commands 
• implement shuffle mode 
• install and test beamsplitter 
• close holes in waveplate baffling 
• add air purge to dispersor/etalon area 
• add Polaroid attachment plate for slitmask mechanism 
• do light leak tests 
• investigate new design changes to slitmask exchange mechanism 

The last item is a result of on-going problems with the slitmask unit, which affects operational ability to 
change slits masks. A manual change-out procedure has had to be adopted.  

Dr Stephen Potter has taken over local responsibility for RSS, although not for the completion of the 
instrument, which is still the responsibility of the PI, Professor Ken Nordsieck and the University of 
Wisconsin. The following report, compiled by Dr Potter, include the current list of outstanding work still 
required on RSS. 

4.2.1 RSS Status Report4.2.1 RSS Status Report4.2.1 RSS Status Report4.2.1 RSS Status Report    
 
RSS Performance Specificatiom 

The performance of the RSS has been tested against its specification, as outlined in the Functional 
Performance Requirements Document (FPRD SALT-3170AE0003), and reviewed in two formal Acceptance 
Tests. The following table outlines the current verified performance of RSS for parameters of direct interest to 
PIs (other more technical details are not listed here):
Quantity Specification Attained? Results/Comments 
Science FoV 8 armin diameter min Yes Actual value is 8.12 arcmin 
Slitmask capability Several made & tested Yes  
Detector platescale 117µm/arcsec Yes  
Flexure <0.1”/track in disp. dir. 

<0.15”/track in spat. dir. 
No ~0.2”/track&0.3”/track. Conceded 

(little effect on longest exposure).  
Stray light 
 

Coll./Cam ghosts <10-4 

Disp. ghosts <10-3 
Yes 
No 

 
Conceded 

Transmission 65%-75% over 320-
900nm 

No 74%-79% predicted 
Indications of lower than predicted 
throughput at λ < 400nm 

Image Quality < 0.5” rms disp. dir. 
< 0.65” rms spot diameter 

Yes 
Yes 

0.11” to 0.2” rms (beats spec) 
0.17” to 0.25” rms 

Max. Spectral 
Resolution 

5300 for 1.25” slit 
10000 for 0.6” slit 

Yes  

Etalon Resolution Low Res: R=500-1000 No Tuneable Filter: 250-370 
Low Res: 600-780 (conceded) 

 Mid Res: R=2500 No 1300-1750 (conceded) 
 High Res: R=12500 No 5500-9500 (conceded) 
FP Spectral Range 430 – 860 nm Yes  
FP Field of View 8 arcminute diameter Yes  
FP Wavelength 
Precision 

FWHM/50 Yes TF: /120 
LR: /220 
MR: /170 
HR: /48 

FP wavelength stability FWHM/3 per hour Yes  
FP Efficiency 75% minimum 

(approximately 
achromatic); 80% 
expected (approximately 
achromatic). 

Yes 
 

60% Blue 
85% Red 

Parasitic Light Low Res: <1.5% Yes  
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Polarimetric FOV Linear: 4 x 7.2 arcmin Yes Unvignetted to 7.3 arcmin diam 
 Circular: 3 arcmin diam No Unvignetted to 2.8 arcmin diam 
Polarimetric Efficiency Linear: >95%, calibrated 

to better than ±0.5%.  
Circular: >92%, calibrated 
to better than ±0.5%. 

Yes Linear: >95% 
Circular: >94% 

Position Angle 
Repeatability 

< 6 arcminutes Yes <1.8 arcminutes 

Polarimetric 
Transmission 

70% of 
spectroscopic/imaging 
modes at 650 nm 

Yes > 70% 

CCD CTE CTE=99.9995% (typical), 
99.999% (guaranteed). 

Yes >99.9995% 

CCD Full Well 200 k e-/pix (typical) 150 k 
e-/pix (guaranteed). 

Yes >153,000 e- 

CCD QE Sensitivity >40% at 350nm 
>70% at 400nm 
>75% at 500nm 
>70% at 650nm  
>45% at 900nm 

Yes 

79.9% 66.5% 50.4% at 350nm 
86.0% 79.2% 75.6% at 400nm 
85.0% 79.6% 81.8% at 500nm 
75.5% 74.4% 74.8% at 650nm 
45.4% 46.8% 48.7% at 900nm 

Dark Current <1e/px/hr Probably <1.5e-/pix/hr (TBC when baffled) 
CCD Readout Noise 3.0 e-/pix at 100kHz (10.0 

µsec/pix); 5.0 e-/pix at 345 
kHz (2.9 µsec/pix) 

Yes 
3.5 e-/pix to 9 e-/pix for different 
gain/speed options  (conceded) 

CCD Gain Software selectable: 
1, 2, 4.75 & 9.5 (e-/ADU) 

Yes 
1.1, 2.4, 4.5 & 9.3 (e-/ADU) 

CCD Prebinning 1x1 to 9x9, independently 
in each direction 

Yes 
 

CCD Readout Speed Frame transfer 
architecture: 0.103 sec FT 
time 100—345 kHz (10-
2.9 µsec/pix)    

Yes 4 µsec/pix (fast) 
10 µsec/pix (slow) 

 
 
5.  Image Quality 
 

The single biggest factor affecting our ability to do science with SALT is the image quality, and specifically 
obtaining uniform image quality, within specification (EE50 ≤ 0.6 arcsec; EE80 ≤ 0.9 arcsec), over the entire 
science field of view (i.e. 8 arcmin diameter), and retaining it over the timescale of a track and longer. Much 
effort has gone into understanding the nature of SALT’s image quality, and the history goes back to the first 
on-sky tests using SALTICAM VI, the Clemen’s/Reichart cameras, from August 2005 with SALTICAM ACSI 
and finally since October 2005, direct imaging with RSS. 

The initial basic IQ tests were done using SALTICAM VI on an X-Y stage, so as to cover the entire science 
FoV with 9 different position of the X,Y stage. 

Number X  Y  Position 
1  0  0  Centred 
2  0  Y_max  Top 
3  0  Y_min  Bottom 
4  X_max  0  Right 
5  X_min  0  Left 
6  X_max  Y_max  Top right 
7  X_max  Y_min  Bottom right 
8  X_min  Y_max  Top left 
9  X_min  Y_min  Bottom left 
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These basic tests were done in the period Oct 2004 to Dec 2005, without filters, with an incomplete primary 
mirror array (30-55) segments, no edge sensor control and no guidance system. By necessity, the individual 
frames taken at different positions were refocused and long tracks were avoided due to lack of an auto-
focussing system or SAMS control.  Sometimes it was required to realign the primary with CCAS between 
different exposures when the mirror stack fell apart. Thus the data sets were a heterogeneous collection of 
images, with focus offsets between them. Several stars on each frame were analysed following optimal 
focussing, and the FWHMs determined. 

 

Following the removal of SALTICAM VI on 15 Jan 2005 to undergo the ACSI conversion, the Image Quality 
testing was continued using an Apogee CCD camera, kindly lent by Chris Clemens and Dan Reichart of UNC, 
colloquially referred to as the Clemscam. This CCD almost covered a 1 x 1 arcmin FoV and, like SALTICAM VI, 
was mounted on the X-Y stage. An Image Quality ATP document (1000AP0081 SALT Image Quality ATP) 
was written, which specifies a number of different test methodologies utilizing the Clemenscam, a Hartmann 
camera and a high speed CCD camera, known as “the speckle camera”. To date only tests with the former 
camera has been possible, although it is anticipated that the other cameras will be installed this year at the 
auxiliary focus. Result from these IQ tests gave similar results to those from VI, and plotted below. 

Because of refocusing, these tests were not so sensitive to field dependencies, and subsequent experience 
with ACSI has shown that it is always possible to obtain good IQ in different parts of the FoV by refocusing.   
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Once SALTICAM ACSI was installed, in June 2005, the entire science and guide fields could, for the first time, 
be imaged in one exposure. Following modification to various ACSI mechanisms, filtered observations were 
possible, and “first light” images obtained in August. As the IQ now measured with SALTICAM included a 
component in the error budget due to the ACSI optics, further direct imaging with the replacement for 
Clemenscam (called the Reichart Camera, which had twice as large a FoV of 1.8 arcmins) proceeded in 
parallel. While superficially many SALTICAM images obtained at that time looked good, indeed achieving 1.2 
arcsec FWHM in 0.8-0.9 arcsec seeing (i.e. meeting specification), an examination of the images, particularly 
near the edge of the FoV, revealed elongated astigmatic-looking images. The image below is the one of the 
best “first light” images, of NGC6152. 
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Simultaneous measurements with the Reichart camera also usually revealed elongated images and/or a focus 
gradient, particularly at off-axis positions. There followed an intensive campaign, under the guidance of 
Herman Kriel and Gerhard Swart, to ensure correct alignment of the SAC and Primary optical axes, the 
various payload axes, the payload rotation axis and the coplanarity of the Reichart camera CCD and the X-Y 
stage with the telescope’s focal plane. This was achieved using a laser mounted on the CCAS tower and to 
the best of their abilities just prior to the installation of RSS in October 2005. At that time the elongation and 
focus gradient of well-focussed Reichart camera images, taken in good conditions, showed neither a focus 
gradient or elongation, although the data were few, being taken only days before the RSS lift when the 
Reichart camera was removed. At this time we were optimistic that the IQ was converging to specification, and 
indeed encouraging images were still being obtained at times, including a subarcsec image with the Reichart 
camera. In good conditions it was/is commonplace to obtain subarcsec single segment images, agreeing with 
the DIMM values. Following RSS installation, the IQ in both SALTICAM and RSS degraded significantly, which 
was traced to incorrect static offset values applied to the payload mount model. Following some 
experimentation (e.g. by undertaking focus runs through a systematic grid of tip/tilt angles, the original offsets 
were reapplied, and IQ improved markedly. However, despite the ability to obtain good IQ in specific places in 
the FoV by refocusing, it became apparent by the end of 2005 that field-dependent aberrations were seriously 
degrading the IQ.  
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Following discussions with the Astronomy Operations team early in 2006, an “IQ investigation”, led by Dr 
Darragh O’Donoghue, and supported by SALT Astronomy Operations, who have been responsible for 
gathering IQ data, began in Feb 2006. Details of the plan, sample data and a chronology of the results and 
conclusions appear on a series of comprehensive webpages, specially set up and maintained by Darragh, 
which include inputs from SALT & SAAO astronomers. These pages can be accessed at: 
http://www.salt.ac.za/partners-login/partners/data-quality/image-quality-investigation/  All SALT partners are 
encouraged to access these pages for the latest updates and full details about the IQ campaign, which will not 
be repeated here.  

In summary, the current theory for the cause of the field-dependent aberrations is a mis-alignment of some of 
the SAC optics, particularly those elements (M4 & M5) which are not pupils and show field-dependent 
illumination pattern. At the time of this report, an IQ campaign is being conducted on SALT utilising a 
Hartmann mask at the exit pupil. An update on this is expected to be presented at the SSWG meeting. 

6. Telescope Throughput 
 
In light of the reduced performance of RSS throughput, reported elsewhere, further telescope throughput 
tests were done in March 2006. The approach was similar to the Jan 2005 tests, namely involving the 
“bursting” of the primary mirror array so as to obtain single segment images. Several E-region photometric 
standards were used of A0 spectral type, to avoid colour terms. A Vega-like spectrum, suitably scaled, was 
convolved with the as-delivered SALTICAM filter responses. 

Comparison: SALTICAM & Std Filter Transmissions
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The actual as-built CCD parameters (e.g. QE, gain) were used, the latter having been recently updated.   
Canonical atmospheric extinction coefficients for Sutherland were used. As might be appreciated by those 
who have recently seen the state of the primary mirror, dust is significantly affecting reflectance (and 
scattering). Most mirrors have been in the truss for ~1 year and have had no cleaning attempted (this will 
hopefully be remedied soon when the MCS becomes operational).  For the most recent tests, a freshly 
coated segment was installed, and reflectance results compared to other dusty mirrors. The freshly coated 
segment had a reflectance 1.3 times higher than the other segments, interestingly with no apparent 
wavelength dependency. 
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Freshly recoated segment together with the older, d usty segments. 

 
Since these measurements were done with SALTICAM ACSI, they cannot be compared directly with the Jan 
2005 measurements, when SALTICAM VI was used. ACSI has additional optics, namely a 45° fold mirror, 
and the focal reduction optics. To make a comparison with the expected telescope performance, the 
measured throughputs were adjusted to remove these effects. In the case of the fold mirror, a reflectance 
curve is available from a witness sample, while for the ACSI optics the throughput was estimated from the 
vendor supplied anti-reflection coating curve, assuming 10 air-glass surfaces.   
 

The final throughput measurements, and the ACSI prediction taking into account the ~22% decrease in 
reflectance due to dust, are shown on the plot below in light blue, together with the expected values for 
SALTICAM ACSI (not including CCD efficiency) and the telescope only (SAC mirrors and the primary).  
These results are consistent with expectations and similar to the results of Jan 2005, indicating no significant 
changes in telescope throughput over ~1 year, once the dust is accounted for.  
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  7.  Miscellaneous Information 

7.1  Track Times 
 
Revised calculations have been used to update the expected SALT track times and accessibility window. 
These will be tested during the Functional Performance Acceptance Test, which aims at testing the telescope 
performance during a 2 week period of dedicated science observations. Recent occasional problems with the 
tracker failing to reach and track on a desired visible target are being addressed. 

 

7.2 Calibrations 
 
Considerable progress has been made on the calibration system. The improvements include: 

• Symmetrical distribution of light 
• Improved throughput 

 
The efficiency of the calibration system appears to be meeting specification, with typical arc calibrations 
taking 5 to 20 sec, and flat field just a few seconds. The flat field illumination is still somewhat more vignetted 
at the field extremities than expected, but some modifications of the injection, including implementing a 
beamsplitter and negative lens, the latter to spread the beam, should increase the numerical aperture, and 
hence lessen the vignetting. 
 

 
A Cal Sys flat field (uncorrected for gain variatio ns on two amplifiers, hence the step at the boundar y). 
The offset of the pattern is because the ADC is not  yet installed, which causes a ~7mm displacement 
of the optical axis. 
 
 
 

8.  Technical Status Report 

8.1  Telescope System 
 

Given the limited overlap with the construction team at system level, much recent effort has gone 
into understanding the various subsystems on the telescope in order to be able to do effective 
system engineering. The roles of Technical Operations Manager and System Engineer have also 
been combined which required setting up management processes and procedures in order to 
effectively manage the technical operation of the telescope.  This work is still ongoing, but many 
processes have stabilized, and now have to be formalized and properly documented. 

Given the time taken up on managerial issues and the numerous technical problems that have 
plagued SALT over the last year, the acceptance testing process has largely been neglected.  
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However, it is expected to take priority in the coming months, while bearing in mind that some of 
the current technical problems, such as image quality, may affect the test results.  A dedicated 
effort is scheduled to start shortly after the next Board meeting to identify all outstanding 
acceptance tests which will then be scheduled into the SALT commissioning plan.  

The sections below present the current status, recent highlights/achievements and current 
issues/activities per high level subsystem. A detailed project completion/commissioning plan is 
currently being drawn up and will be presented at the upcoming Board meeting. 

 

8.2 Telescope Control System (TCS) 
 

Parts of the TCS are currently in the final implementation and commissioning phase, while other 
parts are still under development and verification as reported below.  

    8.2.1  TCS Highlights 

The last six months on the TCS have been dedicated to hardening the current software. In this 
process the following issues have been addressed: 

• Improved reliability for focusing the telescope including finer control of the interferometer and 
auto-collimator; 

 
• Improvements to the acquisition camera functionality, including accurate positioning of the 

telescope on stars for slit observations and accurate positioning of the PFIS guide probe on 
guide stars; 

 
• Improvements to the pointing model  calibration of the Tracker ranges and calculating track 

lengths; 
 

• Improved the information content communicated to the operators/astronomers including more 
information on why failures occurred on the telescope, implemented better differentiation  
between critical and non-critical information and adding information that astronomers 
requested for the various MMI displays; 

 
• Added information required for FITS headers; 

 
• Improved the reliability of the weather prediction model; 

 
• Made provision to allow the telescope to be prepared for objects that are not yet visible; 

 
• Improved the robustness of commands sent to the Tracker; 

 
• Implemented general improvements concerned with the reliability of the TCS, SOMMI, EDS 

and ELS software. 
 

     8.2.2  TCS Current issues 

From now until the end of 2006, the focus will shift to completion of the SW subsystems below 
and to resolve currently known SW problems. 

• Hardening of the TCS; 
 

• Upgrading the RSS controller as the commissioning progresses; 
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• Continue the design and start with the implementation of the Observation Control System 
(OCS); 

 
• Complete the outstanding work on the pointing model including calculation of effective area 

and accurate track lengths, implementing MMI arbitration and the TCS MMI; 
 

• Update existing and generate outstanding TCS documentation: 
 

o User Manual 
o Software Manual 
o Pointing model design and software documents 

 
 

8.3 Facility 
 

In terms of construction and commissioning this subsystem is complete. Currently it performs very 
well despite the few costly breakdowns in the previous financial year.  

   8.3.1  Facility Highlights 

• A complete software baseline was established to enable recovery from a major computer failure. 
A spare PC has been configured and is ready as a plug-in standby for the BMS control PC. This 
was no small task since the original Labview programmer could not be located and the original 
contractors could not support SALT in this effort.  

 
• The problem of sporadic/false tripping of the Chiller Plant reported for months at BEC meetings 

have finally been resolved. The problem was due to a missing earth bonding strap. 
 
• The original 1.5kW clean air compressor could no longer cope with demand after the installation 

of RSS and various other new demands. A new 4kW clean air compressor has been installed 
inline with the old compressor. Once reconditioned the old compressor will become a backup for 
emergency use. 

 
• The Operations Team has taken on the servicing of the general air compressors, which is far 

more cost-effective, as the compressors run constantly and need to be serviced every 2000 
hours. 

 
• SALT’s self sustainability and independence from the main power grid was well proven during 

the numerous power failures in March 2006.  
  

        8.3.2  Facility - Current Issues 

• Approx. 80% of the Facility electrical spares are now in stock and a huge effort is underway to 
achieve the same with the mechanical spares inventory. 

 
• The Chiller Plant is currently operating at 50% of its full capacity due to a faulty compressor. 

Following a costly breakdown which was repaired by the local York agents, the compressor 
has never been fully operational again. A lot of effort was put in by the Operations Team to get 
to the bottom of this problem, but due to poor support from the local agent this problem is still 
ongoing. A deadline at the end of May 2006 has been placed on the agent after whom drastic 
measures will be implemented to resolve the matter. 

 
• The old 1.5 kW clean air compressor has to be reconditioned for use as emergency backup. 

 
• The lift is currently out-of-order after sustaining lightning surge damage to some of the control 

system hardware. The Orena lift is an unusual, Spanish lift which was obtained at low cost but 
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unfortunately the support has proved to be extremely poor. The original supplier, ServeTech, 
was taken over by OTIS, including (fortunately) the staff that performed the installation at 
SALT.  However, it has proven difficult to get spares in a reasonable time. OTIS offered to 
refurbish the lift with an OTIS control system, but at more than R200k this was considered to 
be too expensive given the budget constraints and the fact that the reliability of the lift in 
general was extremely good. (First major failure since installation). We are currently waiting for 
spares from Spain but no delivery date is available at this point in time.  In the interim, access 
to the catwalk is via the ladder from the dome floor. 

 
 
• New and additional temperature sensors are being installed on the mirror truss to gather data 

to be fed into the truss temperature model (for FEA). These temperature sensors are read by 
the BMS.  

 
• Water penetrating the building during heavy rain and high wind remains a serious concern. A 

“weather louver” is currently being evaluated to determine whether this may prevent rain water 
being blown through the existing louvers. 

 
• Expert advice was obtained to solve the severe corrosion problem in the various cooling 

systems. The coolant was subsequently treated with rust inhibiters and samples are being 
tested monthly to verify the correct concentration levels. The Operations Team is currently 
busy installing a filtration system to remove the contamination and sediments in the coolant 
reservoir. 

 
• Currently there are 45 outstanding Facility MIS issues including the ones above. Some of 

these issues date back to the construction phase and have been neglected due to pressure to 
complete the telescope. A dedicated effort has been launched to clear these issues. 

 
 

8.4 Telescope Structure & Dome 
 

In terms of construction and commissioning these subsystems are complete and performing well. 

        8.4.1  Structure & Dome Highlights 

• The pier surface was successfully repaired in March 2006. The Operations Team obtained 
hands-on experience in this process and will be able to maintain the pier in future. 

8.4.2 Structure & Dome - Current Issues 
 

• The Aero Caster pads (air bearings) need repair work which require application of a special 
polyurethane compound over worn areas. As this chemical is hazardous we have ordered the 
necessary protective gear, which is needed before this work can commence.  

 
• Approx. 85% of the Structure and 95% of the Dome electrical spares are in stock and a huge 

effort is underway to achieve the same for the mechanical spares inventory.  
 

• During recent rain, water leaks were discovered on the lower edges of the dome where water 
penetrates on the inside of the dome seal. Mechanical members of the Operations Team are 
currently looking into resealing the affected areas. 

 
• Currently there are 27 outstanding MIS issues on the Structure and 26 on the Dome. Some of 

these issues date back to the construction phase and have been neglected due to pressure to 
complete the telescope. A dedicated effort has been launched to clear these issues. 
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8.5  Primary Mirror - Status of the Edge Sensor Sys tem (SAMS) 

        8.5.1  Hardware 

Since Fogale’s most recent visit in October 2005, consistent progress has been made on the 
SAMS hardware. All of the 480 sensors have been installed and reasonably well characterised 
and the entire system has been made much more stable and reliable. Since October, we have 
only had one hardware failure, a numerical module, due to a manufacturing defect that was 
quickly repaired by Fogale.  

The repair or replacement of burnt/faulty sensors has been an ongoing process and to date, 6 
sensors had to be repaired, of which 3 were burnt. These are not sensors that have 
deteriorated, but are rather the small percentage of sensors that pass the water immersion tests 
despite possessing a manufacturing defect.  

        8.5.2  Software 

The significant upgrades implemented by Alain Courteville of Fogale have dramatically 
improved both the performance and reliability of the numerical modules. All of the data latency 
and software crashing issues have been completely resolved and is no longer a concern.  

The Labview software and specifically the new polynomial implementation are stable and 
appear to be bug free. The first phase of the sensor rejection software is complete and has 
proven invaluable in keeping the entire system stable by disabling drifting sensors. It does 
however need to be refined and the next phase of the software is currently being developed.  

        8.5.3  System  

A significant amount of testing has been done to test the repeatability and source of the low-
order spatial mode that plagues the system. After months of testing and analysis, we have 
reached the conclusion that the mode is not sufficiently repeatable for any meaningful correction 
based on historical data.  

Bruno Luong, a mathematician at Fogale, performed a very thorough investigation and 
produced a detailed document describing what he believes to be the source of the system error. 
In essence, a spatial temperature gradient across the truss causes a deformation which is 
believed to be the source of the error. A finite element analysis (FEA) of the truss is currently 
underway, specifically to understand the behaviour of the truss to spatial temperature gradients, 
which will hopefully allow us to improve the truss model as used by SAMS. 

An algorithm developed by Bruno called pseudo height correction is currently being tested and 
the initial results have been outstanding. To briefly illustrate the progress made, we show here 
CCAS-measured RMS TipTilt (arcsec) results. The test was conducted in low relative humidity 
conditions over a temperature span of 2.5°C. Figure 1 shows the performance of the mirror if  
laboratory-derived polynomials are used.  
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Figure 1: Laboratory derived polynomials 

 
The quality of the alignment then improved by 50% after characterising the entire array with in-
situ derived polynomicals, as shown in Figure 2. 

 

 
Figure 2: In-situ characterisation derived polynomi als 

 
 

Finally, the use of pseudo height polynomials (Figure 3) improves the quality of the mirror 
alignment by a further 40%, bringing it well within specification.  
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Figure 3: Pseudo height polynomials 

 
However, we have not yet achieved the desired repeatability using the pseudo height 
polynomials. For tests performed on successive nights, the improvement varies from 10% up to 
30%. We do not yet understand the source of this variability.  

John Menzies is currently investigating the possibility of implementing a real-time pseudo height 
correction to hopefully derive polynomials specific to the environmental conditions. If this is 
realisable, it will mean a massive leap forward and allow us to meet both milestones 1 and 2 
(see table) of which milestone 1 is achievable using post-test derived pseudo height 
polynomials.  

 
ATP Test # Tip/Tilt rms ∆∆∆∆T ( °°°°C ) RH ( % ) Fraction of Nights 

with no realigning 
Fraction of Nights with 
only ≤≤≤≤ 1 realignment 

1 < 0.10 ” 3.2 <66% 45% 70% 
2 < 0.10 “ 5.8 <87% 70% 90% 

Note: Historical records show that for Sutherland: 

- ∆T<3.2 °C on 45% of nights, requiring no realignment if RH<66%; 

- ∆T<6.4°C on 75% of nights, necessitating 1 realignment during the night for milestone 1. 

- RH<66% on 70% of nights, requiring no realignment if ∆T<3.2°C for milestone 1. 

        8.5.4  Conclusion 

Significant strides forward have been made with the edge sensing system as a whole. Both the 
hardware and software aspects of the system are now stable and working correctly with none of 
the anomalous behaviour we frequently experienced.  

The pseudo height correction algorithm is showing significant promise to finally correct the low 
order mode and other effects. A real-time implementation of the algorithm requires extensive 
investigation, which is underway, and should extract the remaining systematic error present in 
the system. 
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8.6  Mirror Cleaning System (MCS) 
 

The software development has been completed and tested in simulation. Integration with the MCS 
hardware has started but problems have been experienced with the beam drive setup, depending 
on the nozzle position along the beam affecting the beam balance. Integration work can continue 
with the nozzle in a “far out” position until the drive problem can be resolved. Expected completion 
is at the end of July 2006. 

8.7  Tracker 
 

In terms of construction and commissioning the Tracker is complete. The remaining Tracker 
issues are being addressed under warranty and the support contract with the original contractor, 
Reutech Radar Systems (RRS). 

        8.7.1  Tracker – Highlights 

• The general reliability of the tracker has improved since the known SW problems were fixed 
during one of the dedicated “SW Bug Fix and Engineering” weeks introduced in February 
2006. 

 
• The “brake release error” which has been known since installation and commissioning, finally 

appears to be resolved. The problem was due to noise on the RS485 communication lines to 
the Tracker motor drives corrupting the drive set-up. The problem has been resolved by proper 
screening of the communication lines. 

 
• RRS presented the outstanding mechanical training module to the Operations Team. 

 

        8.7.2  Tracker – Current Issues 

• Continue the evaluation of the “brake release error” fix. 
 
• The “Tracker PC freeze-up” problem remains a mystery. Initially it was suspected to be a 

hardware problem but even replacing the complete PC including the internal PMAC controller 
card did not solve the problem. It is now suspected to be software related but to date the 
problem has not been pinpointed. 

 
• The known Tracker software problems will be addressed during the next SW/Engineering 

week scheduled in May 2006 when the RRS software engineer will again be on site to support 
the SALT SW team. The current problems are related to communication between the TC and 
TCS as well as the Tracker MMI. 

 
• Continue Tracker spares procurement. Most electrical/electronic parts are in stock and a 

dedicated effort is now underway to order all mechanical parts. 
 

 

8.8  Payload 
 

The payload software has generally performed well, with a number of upgrades implemented to 
improve maintainability and reliability - specifically automatic detection to determine if payload 
subsystem actuators require re-homing and improved error handling in general. No urgent MIS 
issues currently exist for the payload software. 
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The calibration system was installed in late 2005. The system physically performs well, while the 
optical performance verification is still in progress. Some concerns were raised regarding the flat-
field illumination falloff towards the edge of the field and the fact that the illumination profile was 
not coaxial with that of the SAC on-sky profile (see Figure 4). Mechanical adjustment of the 
calibration screen has improved the positioning of the profile, while the intensity fall-off is under 
investigation. 

Illumination profile
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Figure 4: Calibration System Illumination Profile 
 
 

Following PFIS/RSS installation, the RSS guide probe was re-commissioned and calibrated in its 
new location at the RSS instrument port. Positioning of the probe from the SALTICAM image 
display was implemented via a linear mapping between the two frames that forms part of the TCS 
pointing model. Automatic centering of the guide-star by re-positioning the probe was successfully 
implemented. Testing indicated successful centroiding on guide stars down to V=18 (using 5-
second exposures), while the algorithm needed some upgrading to allow guiding at this low S/N 
ratio. Automatic dark-frame subtraction was implemented to help in this regard. 

Control software for the ADC, moving baffle and pupil mask has been implemented and is ready 
for final commissioning pending physical installation of these payload subsystems. 

The pellicle was recently removed, in anticipation of repair work required following the mechanical 
failure of the auxiliary/fibre-feed fold mirror's translation stage. Repair is planned for early May '06. 

 Remaining work in completing the payload includes: 

• Opto-mechanical modification of the calibration system to improve performance and allow 
simultaneous injection of sources from both liquid-light-guides. [May/June '06] 

 
• Installation of ADC, moving baffle and pupil mask [July '06] 

 
 
• Commissioning control software of the above [July '06] 
 
• Installation of new autoguider fibre clamps and re-commissioning of active focus control [July 

'06] 
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• Installation and commissioning of SALTICAM guide probe [August '06] 
 

 

The ADC-related items await completion of the SALT IQ testing currently underway. 

  

 Fibre Instrument Feed: 

Manufacturing of most of the mechanical parts are complete. Mechanical assembly and electrical 
integration will be followed by laboratory performance verification and testing planned for 
July/August '06 [TBC David Buckley]. The FIF control software forms part of the payload software 
design and will be developed in parallel with the mechanical tasks for final integration and testing. 

 

8.9  IT (Network Infrastructure and Data Handling) 

        8.9.1  IT Highlights 

• The equipment needed for temporary SALT data storage is now available. One 2.5TB RAID 
array has been installed in the SALT computer room in Sutherland and two 6TB RAID arrays 
have been installed in Cape Town. This capacity should be sufficient for the next 12 months. 

 
• Most of the SALT spare computer equipment has been purchased. We are in the process of 

labelling and creating an inventory before storing in locked cabinets. 
 

        8.9.2  IT Current Issues 

• SALT Data Storage equipment is approximately 95% complete. The process of setting up the 
infrastructure to automate and prioritise the transfer of data as soon as it is stored to disc from 
the instrument computers to the computers in Cape Town is currently underway. Expected 
completion is around 5 May 2006 

 
• The procurement process of all SALT Spare Computer Equipment is approximately 90% 

complete. A few minor issues have to be sorted out regarding spare computers for 
SALTICAM, PDET & QCPC. Completion is expected at end of May 2006. 

 
• Control Computer Software Baselining is approximately 20% complete. Work will resume 

shortly ensuring that we have all the required software to create clones of all the critical control 
computers. (SW baseline used to build spare control computers using spare hardware 
mentioned above). Completion of this process is expected at end of August 2006. 

 

8.10 PIPT/SDB/VO (Virtual Observatory) 
 

• Christian Hettlage (from Goettingen) has been making great progress with the PIPT 
development. It is estimated that by end June 2006 we should have a fully functioning RSS 
simulator fully integrated into the core PIPT Manager Software which is capable of generating 
sufficiently detailed phase 2 proposals for the PV phase. Martin Still has also made good 
progress in adding functionality to the Target Visibility Calculator. PIPT development is 
approximately 40% complete and completion is expected around December 2006. 

 
• Additional effort is required to develop components such as the SALTICAM Simulator, Web 

front end (for accessing, amongst other information, observation progress), Finding Chart Tool 
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and further functionality to the Target Visibility Calculator. 
 

• Not much progress has been made in mapping the XML format proposal files (generated by 
the PIPT Manager) to the SALT Science Database Schema. This has been due to time 
pressures on other fronts such as sorting out the SALT data storage dilemma we were facing. 
Now that this has mostly been relieved for the time being more effort will be directed to solve 
the XML to database mapping problem. 

 
• In June we are hosting a visit by Nic Walton and two technical staff members from the UK’s 

AstroGrid team. The aim behind this visit is to assist SALT staff with the integration of the 
Science Database into the VO framework as well as to introduce the AstroGrid Workbench to 
local astronomers. It is essential that the XML to database mapping be solved prior to this trip 
to ensure the database is in a near production-ready state for the AstroGrid visit. 

 
• SDB Design is approximately 80% complete. Work is still needed on the RSS section of the 

database schema. This progress will track closely the development of the PIPT. And 
completion is also expected around December 2006. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Buckley, Charles & Kriel Page 25 05/05/2006 
  

 
 
 
 
 
 
 
 
 
 

 

RSS Status Report  

April 2006 

Stephen Potter 
 

The current status of the commissioning of the RSS is as follows: 
 
1) Besides the overall image quality problem of the telescope there also appears to be an internal 
"ghosting" problem with RSS. It is not yet clear what this is due to, but is thought to arise from reflections 
from some/all of the interference filters. This is currently under investigation and more tests are scheduled to 
help resolve the problem. 
 
2) The slit mask mechanism  redesign. The SAAO/SALTops have agreed to take on this project in terms of 
re-designing, manufacturing and commissioning. Mike Smith has also agreed to be involved in the 
conceptual design. He will be visiting the SAAO during April to participate in the design review meeting. 
 
3) The beam-splitter . James O'Connor tried to install the new beam-splitter mechanism last week and found 
that it does not fit. It turns out that the actual space available is quite a bit less than the computer model he 
based his design on suggests. In fact the original design will not fit either. This is due to a few reasons but 
mainly because the grating magazine is now driven further past station 1 than was originally intended. This 
was to overcome a hysteresis problem. Also the main RSS framework is slightly twisted making the gap even 
smaller. James and I have discussed a couple possible redesign solutions but James has other priorities at 
the moment. So work on the beam-splitter mechanism is on hold.  However the SAAO (Darragh) have 
agreed that we will find the resources to work on this ie once James has the time. In the meantime James 
has asked for the full "computer model" of RSS. 
 
4) The commissioning of the polarimetry modes  will therefore wait until the above issue is resolved upon 
which Ken Nordsieck will return to SALT to complete the commissioning. 
 
5) No work has progressed on the Fabry Perot mode s. These modes await the return of Ted Williams to 
complete the commissioning which in turn awaits the resolution of the image quality and "ghosting" problems. 
 
6) Similarly no work has progressed on the Multi-object spectroscopy modes  until the image quality 
problem is resolved. 
 
7) The parts for the fall arrester  have arrived at SALT. Mike Smith has passed the installation instructions on 
to SALTops and work will proceed on this in the near future. 
 

 
Below I list each of the observing modes of RSS with a description of the work required in order for them to 
be fully commissioned. This is not intended to be a fully comprehensive detailed list of every mechanical and 
electrical system. Instead this is a descriptive list of work to be completed. It is based on my understanding of 
RSS and my experience and involvement in the commissioning of long slit spectroscopy over the past few 
months.  
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Key to tables: 
 
“Who ” indicates who can take responsibility and can either be SAOps or the RSS commissioning team (RSS). 
Where RSS is highlighted in bold red  means that the RSS team need to be at SALT in order to complete the 
work. 
 
“Sky” indicates if on-sky work is required in order to complete the work. 
 
“mechanical, electrical or software testing ” 
Many of RSS's subsystems have required some  mechanical, electrical and software re-work since 
installation onto the tracker. e.g. the slit mask mechanism (not yet complete), the shutter (long term reliability 
not yet  understood) and the articulating arm (has required the additional design of an arrester).  Similarly, 
therefore, entries that contain either of  “mechanical, electrical or software testing ” may require a similar 
amount of work. e.g. mechanical testing as a function of RHO, homes correctly, repeatability and subsequent 
fixes and electrical testing of interlocks and sensors and their subsequent software implementation. 
Imaging  
 

Work Description Who Sky 

Calibrations Focus runs through all imaging filters using 
pinhole slitmask 

SAOps No 

 
 
Spectroscopy  (long slit and slitless) 
 

Work Description Who Sky 

Fall arrester Needs to be Installed 

Mechanical testing 

Electrical testing 

Software testing    

SAOps 

SAOps 

SAOps 

SAOps 

No 

No 

No 

No 

Grating and 
Etalon interlock 

Requires testing RSS/SAOps No 

Slit mask 
mechanism 

Needs a new design to be built 

Installation 

Mechanical testing 

Electrical testing 

Software implementation and testing 

RSS/SAOps 

SAOps 

SAOps 

SAOps 

SAOps 

No 

No 

No 

No 

No 

Calibrations Focus runs: For each grating and angles, 

Throughput tests 

SAOps 

   SAOps 

No 

Yes 
 
 
Linear and/or Circular Polarimetry (Imaging and spectroscopy) 
 

Work Description Who Sky 

Slit mask 
mechanism 

Same as in spectroscopy RSS/SAOps No 
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Work Description Who Sky 

Beam splitter Re-design 

Installation 

Mechanical testing 

Electrical testing 

Software testing 

Alignment 

SAOps 

SAOps 

SAOps 

SAOps 

SAOps 

SAOps 

No 

No 

No 

No 

No 

No 

½ and ¼  
waveplates 

Mechanical testing 

Electrical testing 

Software implementation and testing 

SAOps 

SAOps 

RSS/SAOps 

No 

No 

No 

Calibrations Requires reliable telescope time RSS/SAOps Yes 

 
 
 
 
 
 
 
  
Multi-Object Spectroscopy  
 

Work Description Who Sky 

Slit mask 
mechanism 

The same work as in spectroscopy RSS/SAOps No 

Calibrations Software implementation of the MOS 
acquisition procedure. 

Requires good telescope image quality and 
then calibration of SALT FOV to slit mask 
cutter 

RSS 
 
 

SAOps 

Yes 
 
 

Yes 

 
Fabry-Perot  
 

Work Description Who Sky 

Etalons Installation 

Mechanical testing 

Electrical testing 

Software implementation and testing 

RSS 

RSS 

RSS 

RSS 

No 

No 

No 

No 

Calibrations Requires understanding and removal of “ghost” 
images, and good image quality 

RSS Yes 

 


