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Monthly Status Report
Prime Focus Imaging Spectrograph

March 2005

K. Nordsieck

Optics and Testing 

• Optomechanical progress (Pilot Group / Alan Schier). During the first attempt to align the
second layer of prisms in the mosaic beamsplitter several problems were discovered with the
alignment procedure.  A new alignment method has been devised using a granite flat to make
the first and last surface of the mosaic plane parallel to within 15 arcsec.  After bonding, the
remaining error (less than 15 arcsec based on Lambrecht data on the prism geometry) will be
taken out with the lens fluid in place.  The prism elements have been debonded, a new
alignment fixture constructed, and the first layer of prism elements has been reassembled. 
Alignment is in progress.

• VPH grating testing was completed, on the fifth and final grating, the 3000 l/mm.
The 3000 l/mm VPH grating was tested at three tilts (red, blue, superblaze peak).  At each
setting, a through-focus run was made using a line lamp, and an efficiency measurement was
made relative to the 300 l/mm surface relief grating, using the QTH lamp.  Assuming the
manufacturer's absolute efficiency for the 300 l/mm grating, we fitted the absolute
efficiencies of the 3000 VPH grating to a Kogelnik model.  Like the previous four, it
performed at ~90% of Kogelnik, and the superblaze wavelengths is within 20 nm of the
specification. 

• Data was taken to characterize the ghosts in imaging mode, at 434 and 784 nm.  The 434 nm
data has been analyzed:
- One in-focus ghost and four out-of-focus ghosts are seen, all below the FPRD limit.  The

brightest ghost has an integrated brightness 0.0018 of the integrated  direct image, and a
peak brightness 8x10  of the direct image.-6

- We are attempting to identify the origin of the ghosts using the ZEMAX ghost analysis.

• Performed the Tip/Flexure test.  Three problems were identified:
- The articulation mechanism failed.  The problem was identified as insufficient current

available in the motor driver.  We installed a new motor driver, which fixed the problem.
- While tilted at an articulation of 90.25 degrees, the filter and grating magazines failed - lost

station.  This will be corrected in Capetown.
- The optical flexure test failed: an 8 arcminute roll of the camera was observed between the

horizontal and the tipped orientation.  The problem was found to be one of the kinematic
mount points in the camera/cradle interface which was not tightened down properly - this
will be fixed in Capetown.

• Performed grating rotation repeatability test
- With grating removal, rotation, and re-insertion, the central wavelength moves by less than

0.1 pixel, while the Littrow ghost moves 3-7 pixels.  The rotation mechanism should be
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checked: although the central wavelength doesn't move much, the fact that  the ghost
moves could indicate minor dispersion changes.  However these could be negligible
considering that we plan on doing wavelength calibrations during a track.

- With articulation to a different station and back, grating removal and reinsertion, the central
wavelength moves by less than 0.2 pixel.  This is well within the FPRD specification.

• Computed best focus position as a function of wavelength for all the different grating
configurations tested,  and for the interference filters.  The PC03400 color filter is too thin,
and all the interference filters are too thick.  About 750 microns of focus travel has been used
up with all filter and chromatic effects.  The focus mechanism is currently configured to
allow 1 mm travel, but it is capable of 2 mm.  We will recenter it to take advantage of this in
Capetown, to allow for any future thermal effects.

• Worked on Acceptance Testing Report.  It will be finished in Capetown.

• More data was taken to characterize the CCD amplifier cross-talk.  It appears that it depends on
both the readout speed and gain.  It gets worse in the order FAINT,SLOW; BRIGHT,FAST;
FAINT,FAST.

• Laser-cutter.  The laser slitmask cutter was found to have significantly reduced power since its
last use over a month ago.  Troubleshooting efforts have included investigation of the
pumping lamp, alignment, and the laser rod itself.  The laser rod was returned to the factory
for refurbishment.  A quick check after its return does not find a significant improvement. 
Further troubleshooting will be pursued in Capetown.  A spares kit is being procured to
support this effort.

Mechanical 

• De-Integration and shipping
-The instrument was completely disassembled, packed, and shipped.  The detector was

shipped on 28 March, and has arrived in Capetown.  The rest of the instrument was
shipped on 5 April.

- During deintegration a number of tasks were accomplished as planned: slitmask
stabilization; opening the spare shutter aperture to nominal; pinning the grating, etalon,
and filter mechanism mounts; improving the filter magazine stability; installing the
articulation end limit; and anodizing the remaining parts, mainly baffling brackets.

Control 

• Hardware
- Permanently mounted the new articulation driver and tested it.
- Debugged a faulty flow sensor.
- Checked out the audio sensor

• Control Software
- Changes to support the “mapping layer” which uses configuration tables to define the
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contents of the loadable magazines.

• SALT IRAF package work
- The PFIS version of the spectroscopy basic reduction command, PSREDUCE, has been

implemented and partially tested.  This command performs basic CCD calibrations,
mosaics the CCD amplifiers into a single FITS file, cuts the MOS spectra into a
datacube, and calculates a first-guess wavelength calibration for each spectrum.

- Work is proceeding with the wavelength calibration task, PSWAVELENGTH.

Management

• Updated an FMECA spreadsheet analysis, containing a hierarchical listing of all maintenance-
significant PFIS parts (about 250 of them), failure modes, maintenance time required,
required maintenance personnel, spares costs, and failure significance.

• Finished the budget for a built-up spare control system.

• The auction of the calcium fluoride spare blanks is underway.  We have also discussed with
Andy Sheinis the possible use of the blanks in the PFIS NIR arm.

• Started on the Quarter 1 Quarterly Report.

Etalons (Ted Williams) 

• The high resolution etalon and its controller were delivered to Rutgers on March 7.  The etalon
was characterized in an intensive period of testing from March 8 to 18.  The analysis of the tests
is nearly complete, and a full report will be available by mid April.  The etalon and the support
rack for the controllers has been shipped to Cape Town. 

• The filter manufacturer has provided details about the glasses used in the filters, and analysis
by K. Nordsieck agrees with the measurements of optical thickness taken in PFIS.  KN has
calculated the new thickness required for each filter (all are thinner that the current designs), and
all future filters will be manufactured to the new thickness.   The vendor has quoted a cost of
$750 per filter to grind, polish, and re-coat the existing filters to the required thickness.  A
decision on reworking the existing filters will be taken after we acquire some experience with
them on the telescope. 

• A second batch of 9 filters was delivered from the manufacturer on March 28.  The Filters are
#7, 11, 19, 25, 27, 29, 31, 33, 35, and 37 from the original order list.  All have been measured,
and meet specification except #7, which has a significant scratch near the center of one surface. 
That filter is being returned to the manufacturer for re-work.  6 filters remain to be delivered
from the first half of the order (5 plus the 1 being re-worked). 

• T. Williams has traveled to SAAO in preparation for testing PFIS when it arrives in South
Africa. 
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Activities for the next month

• Optics
- Update Acceptance Test Report with new characterization data.
- Reintegrate and align camera and collimator in Capetown.

• Mechanical
- Reintegrate mechanisms in Capetown

• Opto-Mechanical
- Assembly and alignment of mosaic beamsplitter.

• Control
- Implement analog sensor logging.
- Code and test FITS header population software (in Capetown).
- High level procedure coding (Fabry-Perot scan; waveplate sequence).
- Implement GMOS spectrum extractor in SALT package.

• Detector
- Test updates to software interface (in Capetown).
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