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Monthly Status Report
Prime Focus Imaging Spectrograph

May 2004

K. Nordsieck

Optics 

• Optomechanical progress (Pilot Group / Alan Schier):
- The collimator parts are all ready to be assembled.  All elements are bonded and there is

fluid in the cells.  All as-assembled measurements have been made on the CMM, with the
exception of a few that must be made as we bolt things together.  We expect to have light
through the system on Monday June 7th. 

- The design and analysis for the beam splitter frame is done.  The drawings are out for
machining quote. We expect to send a fabrication and assembly quote along with the
design and analysis material in about 10 days. 

• We examined the folding flat mirror coating, to look for degradation as described at the SSWG
meeting.  We found numerous pinholes similar to those mentioned at the SSWG meeting, but no
visible degradation around them.  The mirror has been in a protected environment since delivery.

• The PFIS alignment reference flat mount has been designed and built.

•  The calibration setup is completed.  All parts are anodized and assembled.

• A sample longslit blank has been successfully relieved down to 200 micron thickness using
"plunge EDM."  Two of these blanks, and three more without the thickness relief, will be
sent for polishing.  This will determine whether it is best to relieve the thickness before or
after polishing.  The most successful blanks will then be laser machined to produce the first
batch of longslits.

• Beamsplitter progress (Vinod Vats / Karl Lambrecht)  
- KLC has now received a price quote from Spectrum Thin Films and from OptoSigma for

AR coating of the calcite elements.  The job has been awarded  to OptoSigma, and test
runs will commence using scrap calcite blanks supplied by KLC.

- KLC is still remeasuring the beam divergence of the prism array elements and is relapping
some of them to bring them into tolerance.  Delivery is expected mid June.

• The five VPH gratings are still in fabrication. 
- Received the 3000 l/mm VPH grating from Wasatch. An image of a "shadow test" as

suggested by Chris Clemens was obtained.  This showed a quite even efficiency over the
full aperture, except at two places along the edge of the clear aperture.  However,
Wasatch tested the efficiency only at the superblaze peak angle, not at three angles as
specified.  The grating has been sent back for the remaining tests. 

- The 2300 l/mm grating is in fabrication.
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• Documentation:
- Began revision of Commissioning Test Plan

Mechanical  

• Structure:
- The structure has been heat treated.  It was then returned to Rutgers, jigged for machining

and sent out for machining. Unfortunately the machining process has been delayed by a
month due to scheduling problems at the machining subcontractor.  Machining was to
have begun by June 4. Machining is scheduled to take about two weeks to complete, then
one week for painting. We may have it by the end of June. 

- The dolly and assembly crane have been cleaned and put in the assembly area in prepara-
tion for the structure.

- Mirror support: All parts have been made and anodized. 

• Mechanisms:
- Slitmask: The slitmask has been anodized and rewired and is waiting for installation on the

structure.
-Waveplate: The wave plate has been anodized and will be reassembled and final wired this

month.
- Articulation, filter and grating mechanism: These mechanisms have been disassembled

after (mostly) successful testing. 
- Etalon mechanism: The mechanism parts for all three etalons have been fabricated. 
- Shutter: we successfully tested the shutter through 12000 cycles (a guess at one year of

operations) without any degradation in performance.
- Beamsplitter: the beamsplitter frame and insertion mechanism has been designed. We will

make a few mods to the inserter to allow for an alternate operational mode requiring a
90-degree change in beamsplitter orientation, and then have the parts fabricated. 

Control 

• Continued review of the SAAO detector control software.

• Tested the electrical and software interface between CCD control computer  (PDET) and PFIS
control computer (PCON).  PDET successfully controlled the  shutter.  PCON was able to send
setup parameters to PDET, but was unable  to start an exposure.  We will have to debug this
soon.

• Wired up and tested all the PFIS environmental sensors: humidity, flow,  pressure and
temperature.  All wiring was correct, and sensor readings all showed proper values for current
conditions.  Wrote environmental sensor VIs to read, scale, and display values in physical units.

• Received long-lead motor driver chips for the focus and grating  rotation.  We will test them
this month.
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• Swapped out the grating magazine stepper motor and its long-lead motor driver board with a
COTS  motor and driver to simplify maintenance  Updated schematics and wiring  to eliminate
special motor power signals (now handled by the new driver). 

• Continued integrating the mechanism control VIs into higher-level VIs. 

• Continued drafting the PFIS control system maintenance manual. 

• PI Tool  
- The month of May was spent implementing modifications recommended at the code

review.  A WebStart application was implemented. An update on the Kurucz model
option was begun, downloading roughly 1200 updated Kurucz models.  Further revision
of visual look has begun also. 

- Work continues on the PFIS PI tool.  The Labview user interface was used to produce a
"tree" diagram of observation parameter selection.  Java coding of the Phase I (configura-
tion) tool has begun with imaging mode.

- Completed distortion module for Phase II slitmask design tool.
- Beta Java WebStart versions of both the Slitmask Management Tool and the Spectrum

Generator Tool can be found at http://www.sal.wisc.edu/PFIS/docs/html/software.html.

Management

• The 2004 Quarter 1 Quarterly Report was completed.

• The budget has been revised to reflect a 3-month delivery slip.

Etalons (Ted Williams) 

• The low resolution etalon, number 1052, was returned to ICOS for repair of damage sustained
during original shipment to Rutgers.  ICOS installed newly designed neoprene pressure pads that
should prevent any recurrence of the original problem, and cleaned and restored the optical
contacts between the piezo elements and the etalon plates.  The etalon was returned to Rutgers,
arriving on May 13.  This time the etalon arrived in perfect health.  It is currently in the test set
and its performance parameters are being measured. 

• All PFIS structure work at the Rutgers shops has been completed.  The structure has been heat
treated to relieve stresses, and is now in an external machine shop awaiting final machining of
the precision surfaces. 

• Dr. C. Joseph has completed his role as the Rutgers project manager and has "retired" from the
project.  Graduate students Naseem Rangwala and Bonita DeSwardt have joined the project for
etalon testing. 
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Detectors (Darragh O'Donoghue)

• Cryostat: Excessive noise in one of the science CCDs was detected and traced to a fault inside
the cryostat. This was opened up, upon which it became obvious that the fault was due to
wearing of the insulation on the wiring loom. The entire cryostat was disassembled, although the
lid with the science CCDs and field lens was retained as a unit. Grooves in the cryostat wall were
machined in order to avoid the problem repeating, the defective wires in the wiring looms were
replaced, every item was recleaned and vacuum baked, and the cryostat re- assembled and tested
OK.

• CCD optimization  Further CCD optimization took place with measurement of gain and
readout noise. There was insufficient time to address other parameters such as dark current and
bias stabilization. 

• Software: Version 0.73 of the software was tested and bugs detected and improvements  
suggested. Further versions addressed these issues but, just before shipping, were found to have
significant failure problems. There was no time prior to shipment to address these issues.

• Shipment, delivery and testing in Madison.  The cryostat and electronics box was shipped to
Madison and arrived there in good order on 19 May 2004. Dave Carter and Darragh O'Donoghue
from SAAO were in attendance. The CryoTiger cold end had been filled with nitrogen for the
shipment and the first task in Madison was to refill with PT-30 gas. It was found that after this
was done, the overpressure valve was leaking. Fortunately a spare cold end was available in the
Space Astronomy Lab at UW; its valve was used to replace the defective valve. The cryostat was
vacuum pumped, cooled and the electronics was attached; the system functioned normally.  The
system was extensively checked out in the following week. In addition, a CCD testing arrange-
ment was rapidly constructed from the calibration light source that is to be used for testing PFIS.
It was found that the detector package electronics properly controlled the PFIS shutter. Dark
current tests were also conducted. However, the results from these, along with the detection of
apparent spurious charge injection, remained problematic. Hardware and software manuals were
written and training of the UW personnel in the handling of the hardware and software was
conducted.  Testing of the Windows PC/Linux PC communications via a data socket server was
conducted and although some control was demonstrated, exposures could not be obtained.

• Issues for the future:  A final meeting between the SAAO and UW personnel took place. It is
clear that the detector package could not be regarded as 'finalized'. It is planned that investigation
of the remaining issues will take place with SALTICAM (which is known to have at least some
of the same problems) and a CCD test setup to be constructed in Cape Town using the engineer-
ing chips. Retrofits and fixes will take place when the entire instrument is shipped  to Cape
Town toward the end of 2004. The remaining issues are: 

- Software: -  integration of the Windows PC software with the Linux PC                  
software (control and status communication via the data socket server); 

- Full FITS header population and extensions to provide mosaic support and datacube
handling via the extended FITS standard using the FITSIO library; 

- General bug fixing and reliability improvements. 
- CCD performance fixes and characterization: investigation needed of:                
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            -  Dark current
            -  Full well
            -  Low level "Waffle" pattern on some exposures

-  Apparent spurious charge injection
            -  Bias stability

- Weight: It was found that the delivered package was over the weight budget. Best estimates
are about 7 kg for the electronics boxes and 6 kg for the cooler box frame (no weight was
allowed for the latter in the CDR budget). It was agreed that UW would investigate
lightweighting options for the cooler box.

- CryoTiger hose condensation: this problem also occurs on SALTICAM and will be
investigated on SALTICAM with a retrofit to the PFIS detector package in due course.
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Activities for the next month

• Optics
- Monitor lens assembly.
- Receive collimator, integrate with structure and start alignment.

• Mechanical
- Receive Structure and begin the integration process.
- Design of electronics box covers and light baffles.
- Glue fold mirror to its flexure mechanism (a jig is being made for this).
- Final assembly of wave plate mechanism.
- Modification, anodization and re-assembly of grating, articulation and filter mechanism.

• Opto-Mechanical
- Align and test collimator optics. Deliver to UW.
- Continue camera assembly.

• Control
- Continue CCD interface coding.
- Finish PI tool spectrum generator.
- Continue Java coding of the PFIS PI Planning Tool.
- Finish testing of slitmask cutter software using the laser cutter.

•  Fabry-Perot
- Determine the requirements for the interference filters.

• Detector
- Resolve remaining detector software interface problems.
- Update the FITS file format to the mosaic standard.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

