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Monthly Status Report
Prime Focus Imaging Spectrograph

December 2004

K. Nordsieck

Optics 

• Optomechanical progress (Pilot Group / Alan Schier).  
- An assembly fixture for the calcite mosaic beam-splitter has been completed
- The autocollimator alignment setup is also complete.
- The mount for the calcite test piece has been black-oxide coated and a potting fixture is

being fabricated.  A test of the potting procedure is expected next week.  It is hoped that
this procedure will control the Sylgard wicking problem discovered earlier.  If this works
the assembly of the mosaic will follow immediately.

• All six gratings have been mounted and three of them have been aligned.  It was found that for
the VPH gratings the grooves were not well aligned with the grating edges.  The
manufacturer claimed better than 0.5 deg alignment, and in fact the alignment was a poor as
a degree, which required modification to the grating holders and an iterative alignment
procedure.

• The four order-blocking filters have been received from Spectrum Thin Films after AR coating. 
They are being mounted this week.

• Fairly extensive data has been taken in imaging, grating, and Fabry-Perot mode.  "First
Spectrum" was attained on Dec 10, and "First Ring" with the Fabry-Perot system on Dec 13.
- The detector position was finalized.
- Took spectra with G3000, G2300, and G1800 gratings at alpha = 45.125°.  The resolution

with G2300 was R ~ 14,000 with a 1/3 arcsec slit: this is just the predicted resolution for
perfect camera imaging.  These runs also exhibited the first evidence of a zero-order
ghost which appears, slightly out of focus, at twice the grating angle.  We have verified
that this is due to multiple reflections within the grating itself, and have demonstrated a
similar ghost on a WIYN VPH, so it is a feature of VPH's.  This will probably have to be
mitigated against using multiple camera settings that put the ghost in different places on
the first order spectrum.

- Took spectra with the G1300, G0900, and G0300 (surface relief) at lower grating angles. 
Experimented with tweaking the UV efficiency of the G0900 by going off Littrow.  The
313 nm Hg lines were seen, and they are well focused.

- The rotation of the VPH gratings within their holders was adjusted using a model of the
spectrum displacement perpendicular to the dispersion and the tilt of the spectrum.  The
aim is to center the field to within 0.25 mm and the tilt to within 5 arcmin.

- Began working on Acceptance Test Report.
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Mechanical 

• Integration
- Fully integrated the grating mechanism.
- Integration of articulation cable wrap.
- Integration and test of the etalons.
- Partial integration of the baffling.
- Supported mounting of the gratings and filters.

• Mechanisms
- Fabricated 20 each of the longslit and multislit holders.
- New baffling shutter designed for the slitmask.

Control 

• Hardware
- Continued work on final cabling.
- Debugged various cabling/sensor issues (grounding on shielded cables,  replaced grating

encoder).
- Moved Power Distribution electronics to new chassis.

• Control Software
- Installed Rutgers Fabry-Perot VIs on PCON.
- More iterations of PDET software with SAAO .
- Supported high level testing for focus and grating mechanisms.
- Control system modifications to support higher level functions.

• Progress on exposure time calculator.  A new spectroscopy tool is to be released in time for the
SR/ SV call for proposals. 

• Data reduction tasks.  
- Processed several focus image data sets. 
- Developed IRAF scripts to populate the fits headers with desired fields not initially

included in the image headers, and a script to produce a  log file of specified header
information concerning gain, readout speed,  binning, temperatures and bias levels.  

- Began work on duplicating the  Gemini/ GMOS reduction steps for mapping equivalents
for PFIS reductions. 

• SALT IRAF package work
 - Copied Gemini/ GMOS IRAF package into a SALT package, changed names and deleted

inapplicable tasks (modes, instruments).  Compiled binary executables and updated help
files.

- Adapted and tested four tasks on PFIS data: pgain, pprepare, pireduce, and pbias (imaging
mode reductions).
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Management

• Working on the 2004 Quarter 4 Quarterly Report.

Etalons (Ted Williams) 

• The low resolution etalon (1052), the medium resolution etalon (1053), two controllers (8096
and 8115), and associated cables have been delivered to Wisconsin.

• T. Williams and N. Rangwalla visited UW-Madison from Dec 13-17 to install and test the FP
subsystem.  The etalons were successfully integrated into the PFIS structure.  Mechanical
insertion performed as expected.  This was the first test of the etalons with the 24 m cables that
will be used on SALT, and small offsets to the setup parameters with respect to those determined
in the Rutgers Lab were found to be necessary.  With the new setups, the etalons behaved as
expected.  The FP control software was installed on the PCON computer, and after adjusting one
delay parameter to account for the additional layers of interfaces, the software functioned
properly.  The PFIS-FP filters have not yet been delivered, so we made do with other filters with
sub-optimal passbands.  The use of these filters complicated the testing and analysis, and we
were not able to test the imaging through the entire system including filters.

• We tested the LR (low resolution) and TF (tunable filter) modes, both of which use only the
lowest resolution etalon in single-etalon mode.  We measured the performance at three
wavelengths: 490nm, 610 nm, and 720 nm.  The etalon was found to deliver the performance
expected based on our testing at Rutgers.  We tested the medium resolution etalon by itself in the
610 nm filter, and again found the expected performance.  We tested dual-etalon MR mode at
610 nm and 720 nm and found the expected performance over a restricted wavelength scanning
range, but found that the two etalons did not track each other in wavelength over the full scan
range, indicating that our wavelength calibrations were not sufficiently accurate.

• We are now analyzing the data taken during the test week in more detail.  We do not expect to
need additional testing of the system before shipment to South Africa.

• The high resolution etalon is being coated, and the manufacturer estimates that it will be
delivered to Rutgers by the end of January.  We expect the first delivery of filters in mid-
January.
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Activities for the next month

• Optics
- Mount waveplates.
- Test grating characteristics.
- Imaging focus runs with FP interference filters to calibrate focus curve.
- Stray light testing.
- Flexure testing.

• Mechanical
- Fully test slitmask mechanism.
- Mount filter magazine, integrate and test.
- Install remaining baffling.
- Mount electronics boxes.
- Assist with cable routing and wraps.
- Prepare for flexure test.
- Design and install ballast.

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

• Control
- Continue fabrication of final wire harness.
- Support filter and slitmask final integration.
- Code and test bar code/ magazine handler.
- Code and test FITS header population software.
- High level procedure coding (Fabry-Perot scan; waveplate sequence).
- Release another version of PFIS PI planning tool.
- Implement GMOS spectrum extractor in SALT package.

•  Fabry-Perot
- Receive and test first interference filters.
- Receive third etalon.

• Detector
- Continue updates to software interface.
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