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Monthly Status Report
Prime Focus Imaging Spectrograph

January 2004

K. Nordsieck

Optics 

• Lens fabrication progress: all but one of the 18 lens elements have now been figured.  Sixteen
have been AR coated and shipped to Pilot Group for assembly, and one (the field flattener) is
about to be shipped to South Africa for integration into the CCD dewar.  The one remaining lens
was found by the coater to have serious optical finish problems and has been sent back to Janos
for rework.  This is expected to be done in a week, and coating should take three weeks.

• Optomechanical progress (Pilot Group / Alan Schier):
- Trial mechanical assembly of collimator barrel complete and successful.   
- All machined parts for camera and collimator complete and received.   
- Trial assembly of camera barrel, field lens, and collimator doublet under way.  So far, so

good.   
- Set up of environmentally controlled assembly area ("pseudo-cleanroom") nearly complete. 

• Waveplate progress (Halle).  The reworked waveplates have been received from Halle.  The
waveplate focus compensators (for use when either of the waveplates is not in the beam) have
been received.  A 24 mm compensator has been shipped to Pilot Group for collimator testing.

• Beamsplitter progress (Vinod Vats / Karl Lambrecht)  Fabrication of the 18 calcite prism
components is finished. The wedge angles of 9 prisms have been measured and are (just) within
specification.  An alternate pairing of the components which better matches the UV transmission
of the elements is being measured. 

• The 300 line/mm surface relief grating has been received.  The five VPH gratings are still in
fabrication, now scheduled to be finished the end of February.  The transmission of candidate
sealing epoxies is being measured. An RFQ for the VPH grating AR coatings has been issued,
and one acceptable response has so far been received.

• We have quotes from Barr Associates, Omega Optical and Custom Scientific for the revised
specification for the order blocking filters.  Omega Optical is clearly the best for the color filters,
although the antireflection coating is still under negotiation.  The clear fused silica filter has been
ordered from United Lens (this was much more inexpensive than any of the filter companies),
and will be coated separately using the high performance multilayer coating used on the other
PFIS optics.

• Laser slitcutter:  Burgh and Harbeck traveled to US Laser for training/acceptance. We received
the Laser Cutter in Madison, and have the electricity and water currently hooked up. We have
begun testing and optimization of cutting parameters.  We have a quote from KCI for carbon
fiber sheets, and have started procurement.. The stainless steel long slit prototype was
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successfully cut by the laser cutter.

• Calibration/ test setup: 
- Received fiber-optic back light
- Ordered Pencil and QTH lamps and power supplies from Spectra-Physics/Oriel.

Mechanical  

• Structure: Mike Smith traveled to Rutgers during January to inspect the progress of the
Structure. The Base, Etalon and Articulation frames are all welded and fixtured in position. The
Rutgers shop was just starting cutting and welding the trusses that hold these frames together.
Had some useful discussions on how to go forward both and where the welding and cutting
process could be simplified.  The Bottom line: the fabrication of the structure is running well
behind schedule - currently about 3 weeks late on an end of February delivery. We have had
numerous discussions on how to speed this up and the Rutgers shop is now moving along well -
having cut and placed about 10 struts (in 1 week). Now that methodology has been set up and is
working we expect the rest of the struts to go in the next 2 weeks. Because of the delay in the
structure delivery, it is clear that it is now necessary to slip the PFIS ship date by 6 weeks.  The
new date for arrival at Sutherland is 15 Nov.

• Mechanisms:
- Slitmask: Testing is completed; waiting to be weight relieved and then anodized.
- Waveplate: The waveplate configuration has been tested and is working well. The optical

grating encoder has been attached and closed loop control of the rotation will be tested in
the next few days. 

- Articulation, Filter and Grating Mechanism: The mechanisms are having some sensor
brackets attached and final assembly and alignment done in anticipation of them all being
wired together in mid February. 

- Dolly: Fabrication is completed, we will take delivery this week and start assembly. 
- Guider Mount - Fabrication complete 
- Fold Mirror - Designed invar Mirror mount and structure and have sent drawings out to

Rutgers Shop for a quote. 
- Etalon Mechanism: Drawings complete, waiting on Physics shop for a machining quote. 
- Filter/Dewar Mount - Drawings completed. Fabrication has begun at PSL. 

Control 

• Continued software debug and testing for slitmask and waveplate. 

• Finished wiring of electronics boxes for upcoming mechanism tests.

• PI Tool  
- Work has continued on development of the basic spectrum generating java GUI. This

month has seen the development of the sky spectrum determination. Based on Nordsieck's SALT
PI Tool Spectrum Simulator Requirements document,  the sky spectrum is determined from 3
components, a combination of airglow line emission (from a corrected UVES dark sky
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spectrum), scattered lunar light (modeled from work by Krisciunas and Schaefer, 1991) and
zodiacal light (from work by Levasseur-Regourd and Dumont, 1980).  In work is a GUI based
java application to easily adjust the appropriate parameters required by the sky spectrum java 

- Work continues on the PFIS PI tool.  The Labview implementation of the user interface has
been revised and a beta model will be available in a week.  The "physics" document defining the
equations to be used in the Java tool has been revised, and a java implementation of the CCD
part of the model is to be implemented next.

• Slitmask cutter software 
Continued development of slit mask cutter software components:

- the laser cutter G-code generator is begin revised based on experience with the laser cutter. 
A 64 kb limitation on the G-code file length has forced a restructuring of the program

- a slitmask program has been written which systematically changes the laser cutting
parameters (pulse repetition rate, power, etc)  as it cuts an array of slits.  It is being used
to optimize the choice of parameters.

Management

• Working on 2003 Quarter 4 Quarterly Report.

Etalons (Ted Williams and Chuck Joseph) 

• The expected delivery of the SALT etalon is still uncertain.  ICOS has been working hard to
ensure that the alignment of the low-resolution etalon plates relative to each other is optimized.
During the recoating of the top plate, following the failure of the AR coating, the alignment
marks were removed making it difficult to set the orientation. This process involves setting the
etalon up in a free standing mode and checking the figure. Since each change involves handling,
it is necessary to leave a suitable interval between positions for the plates to achieve some level
of equilibrium. ICOS has been hampered in this by the failure of wiring (of all things) of the HV
test box that they use to power the piezos open loop. As this unit delivers 750V+ it was not a
trivial matter to correct. As of Wednesday (Feb 4) afternoon, they have confirmed the correct
orientation. ICOS will start to assemble the etalon on Thursday (Feb 5). This is the scary part, as
the coated surfaces need to be as free of cavity height dust particles as possible, and this means
particles of <3-4 microns.  ICOS has begun providing Rutgers with status updates 2-3 times per
week.

• Rutgers has used the etalon test apparatus extensively to test the ARIES etalons that will be
used at the Cerro Tololo Inter-American Observatory (CTIO).  The testing has resulted in minor
modifications to the setup and to our procedures, establishing a reliable and efficient suite of
tests for the SALT etalons.

• Rutgers has completed Version 1 of all of its LabView software.  Still remaining are the
adaptations to existing Fortran Code to convert it to SALT/PFIS formats.  There are two routines
that require adaptation.  Williams expects to provide SAAO with Version 1 of the “Calibration
Ring Measurement” software by the end of February.  The code eventually will require a
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mapping of the CCD pixels of the mosaic of chips, which will be provided by Wisconsin.  The
other routine is the “Ring Analysis” program will follow in time for the insertion of the etalons
into the PFIS instrument.  The latter may in fact not require any changes.

Detectors (Geoff Evans)

• PFIS Cryostat
- Housing, lid and end cap have been polished.
- The lens clamp has been painted.
- The new vacuum valve was manufactured and tested. The PFIS cryostat was successfully

vacuum tested using a He leak detector.
- The cryostat internal wiring and external cabling to the SDSU controller and subsystems

controller is complete.
- Additional components required for thermal test have been manufactured.  
- De-center assembly components are being manufactured at Daliff Engineering.

• PFIS Sub-systems Controller 
- The shutter control cable is still to be made: the length needs to be defined.
- Communications between the SDSU controller and the subsystems controller was tested

successfully.

• CCD Electronics: 
- The SDSU controller cable manufacturing was completed.
- The three PFIS preamp circuit boards have been populated. 

• Software:  The design of the detector package software has been entirely revamped  to
eliminate communication between the LabVIEW and C applications via named pipes. Instead,
the LabVIEW software will call the C software as a shared library. A prototype was developed
and used to prove the concept. The result was much more reliable communications. A reasonably 
mature version of the software has been completed and is undergoing evaluation.

• Mosaicing System: The SAAO Metrology laboratory has been renovated. The mosaicing
system has been looked at critically with a view to fully understanding all the measurements,  the
sources of error and the repeatability of the whole process. Here are some details:

- The coldplate was de-burred in December to assemble the CCD's more easily.  
- New handling rods were made to minimize the risk of CCDs colliding with each other

during mounting on to the cold plate.
- The CCD to coldplate jig was slightly modified to suit requirements.  
- Repeatability tests were performed to determine the level of accuracy with which the

assembly can be dismantled and re-assembled for various reasons including shimming of
the CCD'S.

- Measuring tests were performed on the mosaic to determine the measurement error and to
qualify the measuring process.

- Measuring tests were performed on the CCD shims to determine the best method of
measuring the CCD shims and to determine the measurement error.  
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- Alternative lapping processes (diamond paste versus paper etc.) are currently being
investigated for the CCD shimming process. 

The next step is to go through a complete dummy process including cleaning, assembly,
measuring, shimming etc, using the sample CCDs. 

Activities for the next month

• Optics
- Work on Testing and Commissioning Plan
- Monitor lens coating and assembly
- Order order-blocking filters
- Issue RFQ for Calcite coatings

• Mechanical
- Fabrication at Rutgers - work with Rutgers to facilitate smooth progress of structure

fabrication.  
- Complete live test of waveplate mechanism 
- Wire and test grating, articulation and filter mechanism 
- Negotiate mirror mount fabrication. 
- Assemble dolly 
- Monitor etalon mechanism fabrication 
- Monitor dewar/ filter mount fabrication 
- Design modifications and modify the shutter. 

• Opto-Mechanical
- Finish a layout of the beamsplitter frame.
- Start assembly of collimator optics into cells beginning Feb 12. 

• Control
- Continue with Labview coding of mechanism servers, and test as mechanisms become

available
- Continue Java coding of the PI Planning Tool
- Finish testing of slitmask cutter software using the laser cutter.
- Code distortion correction module for slitmask cutter PI tool.
- Wire mechanisms as they become available.

•  Fabry-Perot
- Adapt the FORTRAN software for driving/testing the SALT etalons.
- Determine the requirements for the interference filters once the etalons arrive at Rutgers. 
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