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Monthly Status Report
Prime Focus Imaging Spectrograph

December 2003

K. Nordsieck

Optics 

• Lens fabrication progress: all 18 lens elements have now been figured.  Five of the six elements
to be solgel coated have been finished and shipped to Pilot Group for assembly and the other is
in work; three of the six that are to have multilayer coatings have been coated and the other three
are in work. For the collimator, three of the nine are at Pilot Group awaiting assembly,  and six
are in transit there or have just arrived.  For the camera, one is at Pilot Group, four are in transit
there, and four are being coated.  All camera lenses should be at Pilot Group by mid-February.

• Optomechanical progress (Pilot Group / Alan Schier):
- Evaluated null test data for the camera asphere.  With additional data from a contact

profilometer to resolve a slight discrepancy in the null test back focal length, the element
was accepted.

- The assembly area is to be ready this week, and trial assembly of the collimator parts
(without lenses) will then start.  The collimator should be assembled by the end of the
month and testing and alignment will take place beginning in February.

• Waveplate progress (Halle).  The rework to adjust the waveplate thickness should be done by
now.  We are awaiting word from Halle.  The waveplate focus compensators (for use when
either of the waveplates is not in the beam) have been ordered.  These are fused silica, not fused
quartz, and are to be coated with the PFIS high performance multilayer AR coating instead of the
broadband coating used in the rest of the collimator for compatibility with a future NIR beam. 
This will give a 4% throughput improvement for non-polarimetric programs and for linear
spectropolarimetry.  It is anticipated that these elements may easily be recoated or replaced as
required when the NIR beam is actually constructed.

• Beamsplitter progress (Vinod Vats / Karl Lambrecht)  Fabrication of the 18 calcite prism
components is finished. This week, KLC will measure the wedge angle of each component and
by end of next week, results will be sent.  Remaining issues that need to be addressed are the
antireflection coating and cementing/mounting. 

• The single surface relief and five VPH gratings are in fabrication, scheduled to be finished the
middle of January.

• The slitviewer optics was finished by Tucson Optical Research, and has been shipped to South
Africa.

• We have one quote from Barr Associates for the revised specification for the order blocking
filters, and are awaiting two more, from Omega Optical and Custom Scientific.
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• We have revised the long slit design, and will verify that the stainless steel material can be cut
by the laser slit cutter at the factory acceptance test of the cutter, this week.

• Calibration/ test setup: 
- Refined the optical design of the test setup
- Received a sample a UV Fresnel Lens and  diffuser from Fresnel Tech  (to be used for the

320 - 400 nm calibration).  It looks like the sample lens is in fact optimal for the design. 
We have verified that there will be sufficient throughput at 320 nm and a filled pupil at
all field angles.

- Started purchase of lamps and power supplies.

Mechanical  

Structure:
- The Rutgers fabrication of the main structure is picking up momentum. The sub-frames are

completed - the base, articulation and etalon frames. Next they will be putting in the
struts. Mike is traveling to Rutgers on Jan 20 to inspect spot welding of the trusses before
the structure is fully welded up. The curved I-beams are welded.  Delivery of the
structure is still the main PFIS schedule issue. We have reworked the schedule so that a
delivery by 5 February would not impact delivery to South Africa.  However, unless time
is made up this month, delivery is more likely to be the end of February.

- Guider Mount - Fabrication is about 30% complete 
- Mirror - Designed fold mirror mount and structure and have sent drawings out to Rutgers

Shop for a quote

Mechanisms:
- Slitmask - The slitmask mechanism has been successfully tested with just some endurance

testing to come before we disassemble and send it out for anodizing. 
- Waveplate - The waveplate is being wired in anticipation of testing in the next couple of

weeks. 
- Articulation Mechanism - The mechanism is nearly fully assembled (except parts requiring

the main structure). 
- Grating - Assembled with some final alignment fixturing being done. 
- Filter Mechanism - Assembled and just requiring some sensor brackets and the bracket to

mount it to the articulation weldment. 
- Dolly - Fabrication has begun. 

Control 

• Installed and debugged software and hardware interlocks.  Revised the error handling system. 
As a milestone, we ran the slitmask mechanism through a full observation cycle using the high
level control software (see movies on the web).   

• Continued wiring of electronics boxes for upcoming mechanism tests.
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• ST5000 startracker: successful attitude determination at SALT.  We need to develop a  protocol
for managing ST5000 data, keeping abreast of current use,  monitoring hardware diagnostics.

• PI Tool - Work has continued on developing the basic input spectrum generating Java GUI. 
The GUI will produce a specific spectrum from one of 6 options: Blackbody, Power Law, Flat
continuum, Emission Line, Kurucz model (limited subset of pre-run Kurucz models) or a
user-supplied spectrum.  Current work is expanding the emission line option to allow multiple
line inputs, as well as work on developing the sky spectrum which will be a combination of
airglow line emission was well as scattered lunar light and zodiacal light.

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

- the laser cutter G-code generator is as finished as it could be before Lasercutter is delivered
- worked on high level PI slitmask design software 
- started on distortion software

Management

• Working on 2003 Quarter 4 Quarterly Report.

Etalons (Ted Williams and Chuck Joseph) 
Awaiting delivery of the first two etalons.  The ICOS status is:

The failed AR coating on the top plate of the low resolution etalon has been removed and the
single plate recoated. It was returned to them the day before Christmas shut down.  The plates
for the mid resolution etalon have been polished and coated and were also returned to them the
day before Christmas shut down.  They now have coated plates and all the components for 2
etalons. The coating curves look good and they will inspect the etalon coatings in the next day or
so when they have acclimatized in temperature following the break (they were not able to
unpack the plates for fear of condensation damage before Christmas). Assuming that the
cosmetic quality and flatness of all the plates are satisfactory they will proceed to the assembly
of the optical components and then the integration into the metal cell, followed by testing.

The time scale for this will be:
- Checking and inspection by the end of this week.
- Assembly of etalons and integration into their metal work by 16 January. Testing of the

etalons and CS100s by 23 January
- Shipping as soon as possible thereafter.

They are expecting that the higher resolution etalon will be assembled first as it has a more
tractable cavity spacing. The low resolution etalon (with a separation of a few microns between
the coatings) requires a different technique and will proceed roughly in parallel with the higher
resolution etalon.  They also need to shorten the 34m cable that we have to the length Ted
identified recently.
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Detectors (Geoff Evans)
 
•  PFIS Cryostat

- The cryostat has been black anodized.
- The heat shields have been gold plated.
- All O-ring mating surfaces have been polished. Internal surfaces still need to be polished. 
- The cryostat dirty assembly has been done including the manifold, cryostat lid and lens

clamp.
- A new vacuum valve has been designed and manufactured and is due for delivery on 9

January 2004 for vacuum testing of the cryostat. Vacuum testing is behind schedule due
to some manufacturing capacity problems.  

- Cryostat internal wiring is in progress.

• PFIS Sub-systems Controller 
- The PFIS sub-systems controller is 100% complete (hardware, software, cabling,

temperature sensor calibration and documentation).   
- Integration with the SDSU controller still has to be done. 

• CCD Electronics: 
- The PFIS preamp PCB has been manufactured. Delivery has been delayed due to the festive

season.
- The SDSU controller cable manufacturing is in progress. 

• Mosaicing system
A complete mosaicing dummy run using the engineering CCD's has been done. The optical flat
was scanned. The engineering CCD's and cold plate  were cleaned and assembled and scanned.
Software has been written to analyze the two sets of data and report the shim adjustments
required. The shims were lapped and the mosaic was reassembled and scanned and the data
analyzed. The positions of two of the CCDs was what was expected. The  third CCD didn't move
as expected so all aspects of its mounting were  visually checked. Mounting repeatability tests
are to be done prior to a second dry run.

Activities for the next month

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

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

fabrication. Visit Rutgers to inspect structure. 
- Wire and live test of waveplate mechanism
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- Complete assembly of the 3 mechanisms attached to the camera (Grating, Articulation and
Filter) 

- Negotiate mirror mount fabrication 
- Complete detailed drawings of the etalon mechanism 
- Manage the dolly and guider mount fabrication. 

• Opto-Mechanical
- Begin assembly and testing of the collimator
- Settle on a protocol for testing the thermal behavior of the calcite blank in its frame, and

execute the test.   
- Design the frame for the calcite beam splitters.

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

available
- Continue Java coding of the PI Planning Tool
- Start testing of slitmask cutter software using the actual laser cutter.
- Code distortion correction module for slitmask cutter PI tool.
- Finish electronics box wiring; wire mechanisms as they become available.

•  Fabry-Perot
- Prepare for rapid turn around of the test results of etalon #1.
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