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Monthly Status Report
Prime Focus Imaging Spectrograph

November 2003

K. Nordsieck

Optics 

• Lens fabrication progress (Janos Technology): 
- The NaCl element is the only lens outstanding in the collimator.  It is still in work.
- For the camera, element #9, the field flattener, has been delivered.   Element #6, the pickup,

will be released for manufacture the week of Dec 8.  It should be relatively fast because it
has already been generated, and only the thickness needs to be adjusted before polishing.

• Asphere progress (Coastal Optics):  Camera element #1 is finished and has been delivered to
Coastal for final acceptance.  Null test data which has been delivered shows it to be well within
specification.  Final acceptance testing at Coastal is expected next week.

• Coatings:  The two collimator lenses which are to have multilayer coatings have been delivered
by Spectrum Thin Films.  Witness data shows these coatings to be well within specification. 
Three collimator lenses and two camera lenses are at Cleveland Crystals for solgel coatings. 
Cleveland Crystals has agreed to an accelerated schedule which will deliver these lenses by early
January, and would turn the camera pickup lens around in two weeks.  With this schedule, the
collimator lenses would be ready for assembly in mid-January, and the camera in mid-February,
which takes optics off the critical path.

• Optomechanical progress (Alan Schier):
- Completed and delivered fabrication drawings.
- Placed orders for part fabrication.
- Began preparation of assembly area.

• Waveplate progress (Halle).  We discovered that an updated waveplate thickness specification
did not find its way into the collimator design.  This is a large enough error that, if uncorrected,
there would be some degradation in images and pupil placement with the required respacing of
the already fabricated elements (even allowing for a change in thickness of the NaCl element
still in processing).  The vendor has offered to grind, polish, and recoat the existing waveplates
down to the original thickness for $4375 in one month.  They describe the risk to the part as
"very small".  We have decided to do the latter since a collimator redesign at this point would
incur a significant schedule risk.  The waveplates have been shipped back to Halle.

• Beamsplitter progress (Karl Lambrecht) 
10 of the 18 wedges have been polished on one side.  For the remaining 8, the first side will
be done in next 2 to 3 days. After that they will polish the second side of all the wedges. The
predicted finish of polishing is in 8 more weeks.

• The VPH substrates have been shipped to Wasatch Photonics.  The vendor is researching the
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capping epoxy to be used, based on inputs from Chris Clemens.  

• The slitviewer optics was delivered by Tucson Optical Research, but one of the elements does
not meet specification on shape (they did not cut the cords off the circular shape).  They have
agreed to fix this, and believe it can be done on the finished piece in 1 -2 weeks, including re-
verification of the surface figure.

• The quotation for the Order Blocking Filters is still being negotiated with Omega Optical. We
will use two Hoya and two Schott glasses.  The backing glass is being evaluated based on
thermal expansion and radioactivity (based on Steve Schectman's experience as expressed in the
HRS PDR) since some Schott UV glasses are known beta and gamma emitters, which are not
desirable near the CCD.  Omega does not advise our coating the filters after assembly; they are
investigating subcontracting higher performance AR coatings.

• Testing Plan: we have made a list of characterization tests (tests not required for acceptance,
but necessary to develop calibration models) which are best done before shipping.

• Calibration setup: 
- Begun mechanical and optical design
- Purchased Fiber-Optic Backlight (6 wk delivery)
- Requested a quote for a UV Fresnel Lens/ diffuser, to be used for the 320 - 400 nm

calibration (the backlight does not function at these wavelengths)

Mechanical  

•  Structure:  The fabrication of the structure at Rutgers is progressing slowly. The collimator
tube and  I-beams are nearly finished being fabricated. The jigging fixture has been completed.
Welding of the structure can now begin in earnest.   However  (see below), this effort is clearly
behind schedule, and in worst case could slip by two months to the end of February. Since the
structure is the critical path, this has serious PFIS schedule implications:  If delivery is later than
23 January, the slack that was gained from the optics rescheduling vanishes, and the PFIS
delivery would slip day-for day, so we could have over one month PFIS delivery slip.  We are
working with Rutgers to minimize the delivery slip, and will revisit the PFIS integration
schedule to see what tasks can be accomplished before structure delivery.

• Mechanisms:
- Slitmask - We have begun live testing and are testing each sensor and motor individually

before linking them all together.   So far, we find that a minor redesign of the magazine
mount  will be required to assure reliable and repeatable removal and replacement during
slitmask changeout.

- Waveplate - Assembly is completed.  We have installed and mounted the precision rotation
encoder ring.  Wiring has started.

- Articulation Mechanism - The weldment has been fabricated as well as nearly all of the
parts. We are waiting a few of the last COTS parts. 

- Grating - The weldment is completed as well as nearly all of the parts. We are waiting on a
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few final COTS parts before final assembly. 
- Filter Mechanism - Part fabrication is mostly completed. The sliding baffle for the

magazine has been delivered
- Dolly - Design and drawings have been completed.  We have received a reasonable quote

and delivery time from UW Physical Sciences Lab and fabrication will start immediately.
- Guider Mount - Drawings have been completed and we are waiting on the Physics

Instrument Shop for a quote. 

Control 

• The PFIS control system was fired up for the first time for slitmask testing using 3 of the 4
electronics boxes.  Analog inputs, Digital inputs and outputs, and motor control has been tested.

• Development of the PFIS control software has accelerated using the slitmask mechanism as a
template. 

• Continued work on schematics updates, signals data  base, and wiring issues.

• Electronics boxes - The boxes are very close to being completed. We are using 3 of them for
slitmask testing 

• PI Tool - Work has concentrated on developing the basic input spectrum generating Java GUI. 
The GUI developed so far 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 (the file is a ASCII file of multiple columns of which the

8;first column is wavelength (D) and the second column is F  subsequent columns are ignored). 

8The spectrum produced is plotted in wavelength, with flux in units of power P  (ergs/s/Ang) at
the telescope focal plane.  Currently working on producing spectra of any combination of the
above 6 options.. 

• Slitmask cutter software 
- implemented "g-code" generation in g-code generator.
- minor change in slit mask file format
- started definition of Java classes for distortion correction

Management

• Updating personnel budget for the first half of 2004.

• Working on 2003 Quarter 4 Quarterly Report.
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Etalons (Ted Williams and Chuck Joseph) 

The first ET150 plate developed a “stain” (blemish) of approximately 1”x3” in the outer AR
coating.   ICOS reports that the defective coating has been removed successfully while
protecting the HR coating.  The surface has been cleaned via a short spell on the polishing
machine.  The plate has been returned to the coating vendor and is now waiting for re-coating. 
The second etalon is proceeding well and may in fact arrive at Rutgers first.  ICOS is working
hard to try to have both Etalons in shipment to Rutgers before 25 Dec.

The delivery milestone for the first two etalons has been delayed by one month to Feb 1, 2004. 
The filters are expected 3 months after that.  This has no affect on the overall PFIS schedule.

The PFIS structure effort has fallen behind.  A worst case delivery date is two months late, the
end of February. 

Detectors (Darragh O'Donoghue)
 
• The PFIS Sub-systems controller  is complete except for: 

-  Two cables still need to be manufactured.
-   Modify hardware and software to allow monitoring of the electronics cooler box

temperature.
-   Final testing and debugging of the system followed by completing the documentation.

• CCD Electronics: The PFIS CCD preamp design is complete, and the boards are ordered;
awaiting delivery. Cabling manufacture has started. 

• PFIS Cryostat
-  The dirty assembly for PFIS is underway. Willie has highlighted a few  problems and

components are being modified.
-  The oxygen free copper manifold is currently being set up to be machined on the CNC.
-  The lens clamp is complete. Awaiting dimensional report. 
-  Lid to be completed now that lens clamp is complete (04 Dec 03-current status of lid -

95%)
-  Top heat shield completed and fitted.
-  De-centre assembly drawings outstanding but not required for cryostat integrity tests.
-  Adapter for 40-inch test currently being designed
-  Surface treatments outstanding till dirty assembly is complete. i.e. Gold coating for heat

shields and black anodizing on the outside of the cryostat.
-  PFIS CryoTiger tried out with SALTICAM during repairs and shown to be working fine.

• CCD Mosaicing:
Mechanical:

-  The "real" Coldplate is now ready for mosaicing with the science grade CCDs.
-  Final cleaning of all the parts and equipment must now be done    
-  Detailed steps planned of how to assemble, measure, dis-assemble and shim the three

CCD's to make sure the process is under control.  
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-  The cold plate assembly transfer box is ready and can be used if and when required.
Measurement:
In order to get a feel for performance, the mosaicing system was used to scan:

-  The optical flat mirror
-  Mechanical sample (i.e. dead) CCDs on the dummy PFIS cold plate  
-  A small telescope parabolic mirror
-  The SALTICAM CCDs through their cryostat window, both warm and cold  

Initially, the scans of the optical flat seemed rather noisy. However, that problem has been
resolved. All of the above items have now been scanned, suitable functions fitted to the height
data (planes or a paraboloid in the case of the small telescope mirror) and the residuals
examined. These were found to have RMS of 1.0-1.5 microns (per measuring point) with peak to
peak of +/- 3.0-4.0 microns. The parameters of the fitted function are thus very well determined
and more than adequate to measure the positions of the 3 PFIS CCDs in order to guide the
grinding of their shims. An important lesson learned in all this is that the SALTICAM mosaic is
better warm than cold where it only just meets specification (of +/- 10 microns). 
The present situation can be summarized with the statement that the mosaicing measuring
system is commissioned. The next step will be to mosaic the mechanical sample CCDs. 

• Software: A revised software communication plan was developed and the general features
agreed between DOD, LAB and JWP 

• The detector delivery milestone has been slipped two months to 1 Mar.  This does not affect the
PFIS delivery, although it does reduce the schedule slack to about one month.

Activities for the next month

• Optics
- Work on Testing and Commissioning Plan
- Monitor lens fabrication and coating
- Order order-blocking filters
- Issue RFQ for VPH coatings and Calcite coatings
- Order waveplate focus compensators.
- Order calibration setup parts and start manufacture

• Mechanical
- Fabrication at Rutgers - work with Rutgers to optimize progress of structure fabrication. 
- Finish live test of slitmask mechanism 
- Wire and test waveplate mechanism. 
- Assemble grating, filter and articulation mechanisms 
- Get drawings of guider mount out to machining.
- Complete detailed drawings of the etalon mechanism 
- Manage the beginning of the dolly and guider mount fabrication. 
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• Opto-Mechanical
- Finish lens holder fabrication
- 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
- 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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