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Monthly Status Report
Prime Focus Imaging Spectrograph

March 2004

K. Nordsieck

Optics 

• Optomechanical progress (Pilot Group / Alan Schier):
- Set up of environmentally controlled assembly area ("pseudo-cleanroom") complete.  
- 5 of the 9 collimator elements (the two singlets and one element each in the two doublets

and the triplet) have been bonded into their cells 
- now waiting on a resolution of what to do about a "ding" in the NaCl element created

during assembly.  The damage is not within the clear aperture, but we need to decide
whether to bond as is or to grind the ding out.  The alignment demonstration planned for
April 9 has been put on hold.

• Beamsplitter progress (Vinod Vats / Karl Lambrecht)  
- KLC has received a price quote from Spectrum Thin Films for AR coating of the calcite

elements; they are awaiting one from OptoSigma. 
- KLC is working on some other way of measuring beam divergence in the prism array

elements, perhaps interferometrically. Otherwise they will go back to the spectrometer
method and find a way to improve accuracy and repeatability by establishing a reference
divergence and comparing / measuring the difference of each divergence from the
reference. They may have to briefly lap some surfaces in order to fine tune wedge angles.
The goal will be to finish this process by middle of May, 2004.

• The five VPH gratings are still in fabrication. 

• The clear fused silica filter was received from United Lens. The remaining four color filters
have been ordered from Omega Optical.  An order has also been placed for the AR coating of the
color filters, to be done by Spectrum Thin Films using a low temperature process that will ensure
that the filters do not reach 60 °C.

• Laser slitcutter:  
- Received 40×50 inch sheet of carbon fiber from KCI
- Started revised slit mask holder design

• Calibration/ test setup: 
- Received quote for and ordered double-sided flat to be used as the PFIS alignment

reference
- Received autocollimating alignment telescope and mount
- Designed and produced drawings for calibration setup mechanical mounts,  lamp mounts,

and autocollimation setup.
- Ordered parts for autocollimation setup
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Mechanical  

• Structure:
- The fabrication of the structure has been slow and we now expect it to go out for heat

treatment in the next few days. We expect delivery 2-3 weeks thereafter. 
- Fold mirror structure. Structure has been welded and we anticipate delivery with the main

structure. The flexure parts have been fabricated. 
- Filter/Dewar Mount - Have received from fabrication and are integrating for testing with

the filter mechanism. 

• Mechanisms:
- Slitmask: Has been weight relieved, modified slightly and anodized. The new mount parts

have been fabricated. 
- Waveplate: Has been tested will now be weight relieved and sent for anodizing
- Articulation, filter and grating mechanism: Have been wired, testing has just begun. 
- Etalon Mechanism: The first (prototype) mechanism has been fabricated and mostly

assembled. We have an etalon dummy for testing and well proceed with testing in the
next few weeks. 

- Shutter has been modified and wired and testing will happen in the next few weeks 

Control 

• Controls: 
- coded grating, filter, and focus controls.
- started debugging grating and filter electronics (sensor checks, motor operation).

• PI Tool  
- The month of March was spent integrating the sky spectrum code into the Spectrum

generator GUI java code.  Time was also spent converting GUI components that were
originally coded from the java AWT toolkit to the equivalent lightweight versions in the
Swing toolkit. Modifications to improve speed and memory usage were also
implemented. 

- Work continues on the PFIS PI tool.  The Labview user interface is being evaluated and
revised mode by mode.  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
being coded.

• Slitmask cutter software - continued development of slit mask cutter software components:
- progress on PFIS Slit Mask Tool (PSMT), implementation of the  interactive observer's tool
- started writing of the Software Manual.
- internal software release is accessible at

   http://www.astro.wisc.edu/~harbeck/psmt/webstart.html
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Management

• Working on 2004 Quarter 1 Quarterly Report

Etalons (Ted Williams and Chuck Joseph) 

• Low resolution etalon
The low resolution etalon was received from ICOS, but one of the three etalon spacer pads
became dislodged in shipping. Chris Pietraszweski from ICOS examined the etalon. He brought
along redesigned pads and end plates with recesses to retain the pads in their proper places.  This
all seemed to work fine.  However, while he had the etalon disassembled, he discovered another,
more serious fault.  Two of the three piezo stacks were beginning to delaminate from their
optical contact bonds onto one of the etalon plates. Although this did not hamper the operation of
the etalon currently, he predicts that the delamination will likely continue until the piezos
completely separate from the plate, at which point the etalon would no longer tune properly.  He
could not repair this on site, and we are shipping the etalon back to England for repair.  The good
news is that there is no permanent damage, and everything should be able to be restored back to
original condition.  He suspects that the delamination was caused by vibrations in shipment,
once the support pad had slipped out of position and the etalon plate was no longer properly
restrained.  He says that they have shipped 150 mm etalons very similar to ours several times
before, without mishap, and that the NRL has vibration tested one of the ICOS 150 mm etalons
for a space launch without causing this sort of separation of the optical contacts.  Thus we think
that this was an unusual accident, caused by the pad slip, and do not anticipate a recurrence in
future shipping (much less in use).  The obvious problem is that our etalon testing program will
be delayed.  His best estimate is that it will take about 5 weeks for the repair and round-trip
shipping.  We have encouraged him to work on the problem as quickly as possible, while not
rushing in a way that could lead to errors that could damage the etalon.  He is fully cognizant of
the pressing schedules of the project. 

• Weight budget: Some good news- at 10.9 kg, the as-built etalon is significantly lighter than the
specification (16.8 kg)

• The second etalon is progressing well, and the work on it will be carried out in parallel with the
repair of the first etalon.  Fortunately, the tasks will not impact one another.  ICOS expects that
the second etalon will probably ship around the time that the first is returned to us. 

Detectors (Darragh O'Donoghue, K. Nordsieck)

• PFIS Cryostat
- The cryostat's vacuum is fine and thermal control is fine.
- A significant problem has arisen during fitting of the PFIS field flattener as dewar window

(the flat window has been used until now) - It does not hold vacuum.  There is a
significant leak around the entire O-ring seal.  After much consultation, (O'Donoghue,
Nordsieck, Kurt Jaehnig) we have agreed that the glass flange surface on the lens that
mates with the o-ring is not sufficiently smooth.  We are investigating firms that can
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rework this surface without damaging the lens, especially its AR coating.  This will likely
have a delivery schedule impact.

• CCD electronics
- Electrical tests on 2 electrical sample CCDs and a setup chip have worked well and pictures

are coming out. Readout noise,  without any optimization, is already at 5 e/pix.

• Mosaicing
This remains a problem area: we can measure both flatness and rotation but control of the shim
heights and orientation of the CCDs is still elusive.

• Cryotiger.  A concern arose with the realization that air transport regulations forbid air freight
of the cryotiger from SA to the US.  We are pursuing using a cryotiger at the UW which is not
currently in use.  We still need to coordinate availability of vacuum equipment and charging kits.

•  Schedule: There are two plans, optimistic, and less optimistic:
- Carter and O'Donoghue depart on 5 May and have 10 days before the Board meeting. 
- Carter departs 18 May, sets up the detector during the Board meeting, and handover is done

after the Board meeting

Activities for the next month

• Optics
- Work on Testing and Commissioning Plan
- Monitor lens assembly
- Receive collimator, integrate with structure and start alignment

• Mechanical
 - Receive Structure and begin mounting the optics and mechanisms. 

- Complete live test of grating, filter and articulation mechanism 
- Test Shutter 
- Send out drawing for waveplate optics holders 
- Final design of beam splitter mechanism 
- Re-design long-slit holder 
- Begin design of electronics box covers and light baffles 

• Opto-Mechanical
- Finish design and drawings of the beamsplitter frame.
- Finish assembly of collimator optics into cells.  Align.
- Star camera assembly
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• Control
- finish grating and filter testing.
- start CCD interface coding.
- PI tool spectrum generator :improve plotting capabilities and visual look; implement

multiple emission line input; implement an applet version of GUI; and finally with JWP,
review code, speed and memory issues. 

- Continue Java coding of the PFIS PI Planning Tool
- Finish testing of slitmask cutter software using the laser cutter
- Code distortion correction module for slitmask cutter PI tool

•  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

• Detector
- implement control of cryostat cold end      
- retrofit of some control h/w 
- test on telescope
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