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Prime Focus Imaging Spectrograph
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K. Nordsieck

Optics and Testing 

• PFIS reassembly and alignment in Cape Town.  
- The camera was installed and aligned, after modification of the cradle to remove most of

the remaining flexure.
- The detector was installed.  First images were obtained.  We identified a significant light

leak at the detector interface, due to the rubber interface gasket being not completely
opaque.  A temporary solution (a cloth wrapper) has been put in place and tested.  James
O’Connor will be engineering a permanent solution. 

- Completed alignment adjustments to the detector.  Focus runs at H" and 629 nm demon-
strate the image quality to be substantially unchanged from Wisconsin testing, verifying
that the internal optical alignment has been preserved.

• Mosaic Beamsplitter (Pilot Group / Alan Schier). 
- The mosaic beamsplitter alignment setup problem was traced to an inadequate frame-

grabber.  This has been replaced, and repeatable measurements with a precision an order
of magnitude better than the alignment specification are being obtained.  The bonded first
layer of prisms has been aligned mechanically in rotation and tip/ tilt. During this
process, one of the prisms was cracked about 10 mm from its corner.  This has been
sealed with the bonding RTV to prevent a fluid leak.  It will probably be necessary to
mask off this corner, which will result in about 0.3% reduction in throughput.  

- The second layer of prisms has been bonded in place.  Optical measurements before filling
the gap with fluid agree very well with the model based on the Karl Lambrecht measure-
ment of the prism wedge angles, except that two of the nine prisms have beam deviations
different from the others.  This can only be explained by one of the elements in each of
these prisms having a birefringence about 0.1% different from the others.  It was decided
not to attempt to remedy this by rematching prism pairs, since this would likely cause a
one-month delay and risk further prism damage.  The image position peak-to-peak with
the current layout will be about two unbinned pixels, in the direction perpendicular to the
dispersion.  This was judged acceptable.

- Lens fluid has been introduced into the prism gap, with no leaks, and (after some effort) no
bubbles.  Optical measurements were retaken, and the most misaligned prism has been
adjusted so remove its residual “wedge” to better than the specification.  Adjustment of
the other prisms is in process, after which it will be shipped to South Africa.

• Met with Arek Swat concerning alignment of PFIS on SALT.  We have fleshed out this
procedure in the document Interface Mounting and Alignment Plan, available at

www.sal.wisc.edu/PFIS/docs/archive/protected/pfis/3160/3160AM0002_Mount_Align_v2.0.pdf.
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• The laser cutter has been moved into its dedicated room and hookup is in progress.  It was
found that the 3-Phase South African Mains have a voltage range that exceeds the manufac-
turer’s recommendation.  A power transformer was procured and has arrived.  Further work
needed  includes getting water piped in and receiving the shipment from Wisconsin with
supplies that should help in troubleshooting the outstanding laser power issue.

Mechanical 

• Opto-mechanical
- Implemented two pads to overconstrain the camera and eliminate camera roll which was

causing our flexure issue. After mechanical testing the flexure looks better, final testing
will be during the optical flexure test. 

- Working on the detector light leak, have a temporary solution and James O’Connor is
redesigning the rubber bellows for a permanent one.

• Cape Town Reassembly
- Installed electronics boxes.
- Articulation, grating and filter mechanisms have been installed and working well with the

control system. The installation proved to be reasonably straightforward. 
- Beam splitter and slitmask mechanisms are partially installed.

• SALT interfaces.  An interference of the PFIS slitmask inserter with the rotating payload
structure has been identified.  The ICD did not completely specify the PFIS envelope near
the focal plane at the periphery.  The inserter has been redesigned and the modified part will
be available in time for the PFIS lift.

Control 

Highlights from Jeff Percival’s trip to SAAO, April 2005:

• PFIS/SALT Data Base interface.  Worked with Roy Emmerich to finalize the "XML Schema"
for PFIS. This is a computer-readable document that enforces the content and validity of the
XML documents that will represent a PFIS observation in the Project Data Base. We broke
up the specification of an observation into three main sections:
- PFIS configuration: the electro-mechanical configuration of the instrument
- Detector configuration: the detector setup (exposure time, readout rate, etc)
- PFIS procedure: how to run PFIS during the exposure: waveplates, etalons, etc.
This organization will now propagate through the Project Data Base, the TCS/PFIS interface,

and the internal PFIS LabVIEW modules that will operate PFIS on the telescope.
• TCS/PFIS interface.  Had a number of very fruitful meetings with Hendrik Schalekamp. We

agreed on the architecture and implementation of the interface through which PFIS will be
operated by the SALT Astronomers.

• PFIS/PDET  The software interface between the PFIS control computer (PCON) and the
detector control computer (PDET) was revised with the help of Hendrik Schalekamp to use a
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simpler, modular, standard communications protocol.  Detector operations are now being
controlled reliably from PCON, as intended, including use of “Region of Interest”
calculations which have greatly facilitated light-leak chasing, focus, and alignment.

• PFIS turn-on.  The PFIS electronics boxes were mounted and cabled, and the control system
turned on.  This was demonstrated by running the articulation motor and rotating the grating. 
Since then, both grating and filter magazine operations have been performed reliably.

• SALT IRAF package work.  The reduction and mosaicing software has been updated to
accommodate new FITS keywords and use of overscan instead of prescan for bias correction.

Management

• Presented PFIS Status Report to SALT Science Working Group, available at
http://www.sal.wisc.edu/PFIS/docs/html/documents/reports.html

• Wrote a Statement of Work for the PFIS Spare Control System contract.

• Worked on the Quarter 1 Quarterly Report.

• Revised the schedule.  We currently show shipment to Sutherland on June 30.

Detector (Dave Carter)

• Tests of the PFIS detector system in the SAAO test facility were completed as follows, and the
detector was returned for integration into PFIS.
- Bias stability.  Overscan was implemented and found to be more robust than the existing

prescan for bias correction.
- Full well.  It was found that the third CCD is especially sensitive to parallel clock phasing,

evidenced by peculiar full well limitations.  A clocking scheme was found that achieves
full well > 150Ke for all CCD’s simultaneously.

- System gain.  System gain and noise was recalibrated using the new clocking setup.
- CTE.  The CTE was measured using the “Extended Pixel Edge Response” method.  Using

this test, the parallel and three of the six serial CTE results are not to specification
(>0.999995), and disagree with the E2V measurement.  It is recommended that the E2V
results, which use an absolute X-ray method, be accepted.

- It was determined that the amplifier crosstalk originates inside the cryostat.  No attempt to
mitigate this will be attempted until the problem has been located in the test cryostat and
the PFIS detector is available for an extended down-time.

• The electronics cold box is due to be delivered 15 June.

Etalons 

• The high-resolution etalon has been repaired and returned to Cape Town.

• Worked on requirements for the Fabry-Perot calibration procedure.

http://www.sal.wisc.edu/PFIS/docs/html/documents/reports.html
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Activities for the next month

• Optics
- Stray light test.
- Flexure test.
- Polarimetric tests.
- Install guider and measure focus offset to PFIS.

• Mechanical
- Finish baffling.
- Reintegrate and align slitmask and waveplate mechanisms.
- Align and pin all three etalons.
- Support stray light and flexure testing.
- Prepare for shipping to Sutherland.

• Opto-Mechanical
- Final alignment and delivery of mosaic beamsplitter.

• Control
- Implement PFIS/TCS interface.
- Work on implementing PFIS procedures.
- Implement analog sensor logging.
- High-level procedure coding (Fabry-Perot scans; waveplate sequence).
- Implement GMOS spectrum extractor in SALT package.

• Detector
- Measure CCD dark current.
- Implement high-speed slot mode and drift scan.
- Test updates to PCON/ PDET software interface.
- Implement Fabry-Perot calibration calculation in PDET.
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