Monthly Status Report
Robert Stobie Prime Focus Imaging Spectrograph
June 2009

K. Nordsieck

This month's report comprises Ken's weekly updates during his heroic June trip to Sutherland. We bring them to you here in the spirit of those radio shows made over the summer, when everyone's gone, and are entirely composed of previous episodes.

From:	Kenneth Nordsieck [khn@astro.wisc.edu]
Sent:	Monday, June 15, 2009 4:23 AM
To:	Ken Nordsieck
Subject:	Me: RSS Reassembly Week 1



-----Original Message-----
From: Kenneth Nordsieck [mailto:khn@astro.wisc.edu]
Sent: Saturday, June 13, 2009 11:11 AM
To: Matt Bershady (mab@astro.wisc.edu); Eric Wilcots 
(ewilcots@astro.wisc.edu); Robert Mathieu (mathieu@astro.wisc.edu); Ted 
Williams (williams@physics.rutgers.edu)
Cc: Robert C. Bless; Jeffrey W. Percival (jwp@sal.wisc.edu); Marsha Wolf; Mike 
Smith (mps@astro.wisc.edu); Bill Mason (bill.mason@ssec.wisc.edu); Stephen 
Potter; David Buckley (dibnob@saao.ac.za)
Subject: RSS Reassembly Week 1
Attachent: reassembly-tasks 090612.pdf

The RSS Assembly team arrived at Sutherland Sunday night, June 7.  Work began immediately Monday morning with a tag-up meeting with SAAO/ SALT in the Control Room.  

To summarize, work is on schedule, with the collimator and camera optics installed and aligned, and with mechanism installation and checkout underway.  

I have attached my task summary; X means it's done and (X) means it's partially done.  Hours were long but SAAO/ SALT support is very good.  David Buckley and Steve Potter have been providing extensive help finding things and inspecting optics.

Main Issues to be resolved:

1) Lens fluid bubble in collimator triplet.  Inspection of the refractive optics shipped from California was good, with the exception of a bubble seen in the collimator triplet in the Main Group.  This was not actually seen until the Main Group was first put in the instrument on the dolly, which places it into a position where any bubble centers itself.  It is apparently in the fluid gap that was widened (1.4 mm) to compensate for the decreased thickness of the NaCl center element, so that bubbles move rapidly.  Several teleconferences with Alan Schier devised a method for extracting the bubble vapor from the fluid bladder by syringe.  The bladder is accessible under a cover plate on the top of the Main Group.  The other out-of-the-ordinary observation is that the bladders are more inflated than when first assembled at Pilot Group.  The likely explanation is that there is enough trapped air that the travel from sea level to SALT inflated the air.  On this model, we have extracted only about 25-30% of the air, and there is more to come.This is verified by the growth of a new bubble in the last week.  We will have periodic pictures taken of the bubble (readily seen in situ) to verify the model via bubble growth rate.  It will be possible to remove more air when we return pre-lift, if we should so decide.  In position on the telescope at 37 +/6 deg from vertical, a small bubble will not likely be in the optical path.

2) Damaged AR coatings on the LR and MR etalons. Inspection of the insertable optics showed that the AR coatings on the outside of the LR etalon (one side, a few patches), and MR etalon (both sides, most ofaperture) had "crazed", which the coating manufacturer ascribes to excess humidity.  This was anticipated as a possibility since the SALT instrument air in 2006 was found sometimes to not meet dryness spec due to dryer and hosing problems (since fixed).  The etalons are most susceptible since the more usual "hard" AR coatings introduce stress which distorts the etalons out of the lambda/100 requirement.  No other optics that shares the disperser area with the etalons (collimator doublet, gratings, camera entrance) shows evidence of damage.  The etalons can have the AR coatings brushed off, and will operate OK if the gap coatings, which are more enclosed, are OK.  Ted Williams will test the LR and MR finesse to determine this.  If they are not, they will need to be recoated.

3) Assorted control system issues: troubleshooting in progress:
a) Not reading articulation encoder
b) Focus stepper not functioning correctly
c) Grating magazine control seems backwards.  Software?

For next week:
- troubleshoot remaining controls issues
- remaining mechanical, pneumatic hookups
- prepare for detector installation beginning of Week 3

Highest priority is to ensure that we are prepared for etalon testing starting 
middle of Week 4.

Cheers,
Ken


From:	Kenneth Nordsieck [khn@astro.wisc.edu]
Sent:	Friday, June 19, 2009 8:45 AM
To:	Matt Bershady; Eric Wilcots; Ted Williams; Robert Mathieu
Cc:	Robert C. Bless; Marsha Wolf; Mike Smith; Bill Mason; David Buckley; 
Eben Wiid; Peter Menzies; Stephen Potter; Jeffrey W. Percival; Kurt 
Jaehnig
Subject:	RSS Reassembly Week 2
Attachments:	reassembly-tasks_090619.pdf

The team this week was me, Marsha Wolf, Bill Mason (UW), Steve Potter, Eben Wiid, and Peter Menzies 
(SAAO/SALT). 
To summarize, work is a day or two behind schedule.  All mechanisms, with the exception of the beamsplitter (not 
required this trip) have been installed, and of these, half (filter and grating magazines, shutter, and etalon insertion) 
have been fully checked out.  The control system re-integration has been considerably more difficult than 
anticipated, almost entirely due to connectivity problems:  2 loose connectors, 2 connectors with bent pins, one 
plugged in backwards, and one pinched wire.  This was exacerbated by incomplete documentation, which will have 
to be remedied before the Acceptance Review.  On the positive side, the reassembly team, UW and SALT, has 
received excellent training through the experience.
I have attached my task summary; X means it's done and (X) means it's partially done.  Hours were again long (we 
all worked over the weekend) but SAAO/ SALT support is still very good.  
From last time:  
The collimator bubble growth rate is being monitored.  It is consistent with constant, if not slowing. 
Remaining control system issues, troubleshooting in progress:  
a) Articulation: Not reading encoder index pulse.  We cannot find a connectivity problem and there is no spare.  If 
we can't get this working we will not be doing grating spectroscopy tests this trip.
b) Focus: The stepper-motor-mike originally used for this seems to be inoperable.  If it cannot be resuscitated, we do 
have a shorter-throw device which will be usable for testing, though it does not have enough focus travel to 
compensate for all filters and grating settings, while allowing for thermal effects on the telescope.
c) Slitmask mechanism: Just installed, and being aligned and checked out. 
d) Waveplate mechanism: Installed, but active control not required for this month's tests.  There does appear to be 
an issue with the rotation encoders which will eventually need resolution.
e) New optics thermal sensors need to be cabled into the system. 
For next week:  
- troubleshoot remaining controls issues  
- detector installation  
- first images  
- detector focus run for detector alignment adjustment  
- image quality and extra-focal imaging, UV - NIR, for optics fix verification  
- prepare for Fabry-Perot testing beginning mid-week 4 
Cheers,  
Ken 

From:	Kenneth Nordsieck [khn@astro.wisc.edu]
Sent:	Saturday, June 27, 2009 9:53 AM
To:	Matt Bershady; Eric Wilcots; Ted Williams; Robert Mathieu; Andy 
Sheinis
Cc:	Robert C. Bless; Marsha Wolf; Mike Smith; Bill Mason; David Buckley; 
Eben Wiid; Peter Menzies; Stephen Potter; Jeffrey W. Percival; Kurt 
Jaehnig; Mark Mulligan
Subject:	RSS Reassembly Week 3
Attachments:	reassembly-tasks_090627.pdf

The team this week was me (UW), Eben Wiid and Peter Menzies, (SAAO/SALT engineering), Amanda Gulbis and 
Alexei Kniazev, then Steve Potter, Petrie Vaisanen and David Buckley (SAAO/SALT Science).
To summarize, work is now three days behind schedule.  All non-polarimetric mechanisms have been installed and 
checked out, with some issues remaining for the slitmask.  The detector has been installed, and first images 
obtained.  The first focus series has been obtained and reduced, giving the data needed to align the detector.  
Imaging at 629 nm appears to be similar to before the repair.
I have attached my task summary; X means it's done and (X) means it's partially done.  
From last time: 
a) The collimator bubble growth rate is being monitored.  The growth rate does appear to be slowing.  Extrafocal 
images indicate that with the spectrograph untipped, the bubble does interfere with imaging, so it is now being 
operated tipped at 28 degrees, where it does not seem to be a problem, since it has floated up out of the beam (on 
the telescope, the tip will be 37 +/- 6 degrees).
b) Articulation: now working.  We suspect an encoder connector problem.  This has been reworked. 
c) Focus: The stepper-motor-mike does seem to be operable.  However, there is a remaining software problem where 
if the motor is driven into its forward limit, it won't come out without human intervention.  We suspect this problem 
led us to believe that the motor was inoperable.  The software problem does need to be resolved, since this would be 
a bad thing to have happen on the telescope.
Remaining control system work: 
a) Slitmask mechanism: There are software issues to be resolved, since the hardware improvements made in the last 
few years have changed the behavior of some of the sensors.  Also, the fetch/ stow sensors seem to be erratic, often 
leaving one in a not-fetched/ not-stowed situation which requires human intervention.
b) New optics thermal sensors need to be cabled into the system. 
For next week:  
- troubleshoot remaining slitmask issues  
- detector alignment adjustment  
- image quality and extra-focal imaging, UV - NIR, for optics fix verification  
- begin Fabry-Perot testing 
Cheers,  
Ken 

Date: Mon, 6 Jul 2009 17:04:44 -0500
From: Kenneth Nordsieck <khn@astro.wisc.edu>
To: 'Matt Bershady' <mab@astro.wisc.edu>,
    'Eric Wilcots' <ewilcots@astro.wisc.edu>,
    'Ted Williams' <williams@physics.rutgers.edu>,
    'Robert Mathieu' <mathieu@astro.wisc.edu>,
    'Andy Sheinis' <sheinis@astro.wisc.edu>
Cc: 'Robert C. Bless' <bless@astro.wisc.edu>,
    'Marsha Wolf' <mwolf@astro.wisc.edu>, 'Mike Smith' <mps@astro.wisc.edu>,
    'Bill Mason' <bill.mason@ssec.wisc.edu>,
    'David Buckley' <dibnob@saao.ac.za>, 'Eben Wiid' <eben@saao.ac.za>,
    'Peter Menzies' <pbm@saao.ac.za>, 'Stephen Potter' <sbp@saao.ac.za>,
    'Jeffrey W. Percival' <jwp@sal.wisc.edu>,
    'Kurt Jaehnig' <kurt@sal.wisc.edu>,
    'Mark Mulligan' <mark.mulligan@ssec.wisc.edu>,
    'Anthony Koeslag' <anthony@salt.ac.za>, 'Petri Vaisanen' 
<petri@saao.ac.za>,
    'Nicola Loaring' <nsl@saao.ac.za>, 'Charl duPlessis' <charl@saao.ac.za>
Subject: RSS Reassembly Week 4

The team this week was me (UW), then Ted Williams (RU), Charl duPlessis, Eben 
Wiid, Anthony Koeslag (SAAO/SALT Engineering/ software), Steve Potter, Petrie 
Vaisanen, David Buckley, then Nicola Loaring (SAAO/SALT Science).

To summarize, imaging mode mechanical, detector, and optical checkout has been 
accomplished and turned over to the Fabry-Perot team (Ted and Nicola).
The first VPH grating spectroscopy was obtained, indicating that UV imaging is 
good, and a Fabry Perot ghost test indicates that the collimation is extremely 
close to that seen before the repair, which was very near the optimal 
collimation, without adjustment of the collimator doublet.
Substantial data has been obtained with the LR Fabry Perot; I will defer the 
Fabry Perot report to Ted Williams.

I have attached my task summary; X means it's done and (X) means it's 
partially done. 

Optical Testing: 

a) Detector alignment.  First, a focus run was obtained consisting of images 
through a slitmask containing 12.5 micron pinholes arranged in a "+" across 
the field of view, with camera focal positions every 100 microns.  The FWHM of 
each pinhole image as a function of focal position was plotted using an IDL 
script, and the resulting data inputted into an EXCEL spreadsheet to derive 
the tip, tilt, and Z-offset of the detector relative to nominal.
This resulted in a suggested number of turns of each of the three mount screws 
in the detector kinematic mount.  It was found that the screw motions were 
coupled more than expected, but three iterations sufficed to converge to 
within 50 microns in Z and 2-3 arcmin in tip and tilt.  The mount screws were 
tightened by torque wrench to 0.9 Nm to provide a repeatable adjustment.  
Focus runs were obtained at 434, 525, 629, and 784 nm, resulting in focus 
position and monochromatic image sizes at each wavelength.  These results 
agree very well with similar data obtained when the RSS was first delivered to 
SALT.

b) UV flatfield.  Imaging data was obtained to assess the UV throughput as a 
function of position in the beam, to pin down  the remaining UV absorption 
features seen before delivery by Pilot Group in on-axis transmission curves of 
the multiplets.  These were performed through UV interference filters obtained 
from SALTICAM at 340 and 380 +/- 200 nm, compared to a Fabry-Perot filter at 
434 nm.  UV Flat fields using a Quartz Tungsten Halogen lamp show
no discernable structure.   However, out-of-focus images (1 mm out of focus
using the camera focus mechanism) of the 12.5 micron pinhole slitmask and the 
HgAr lamp show a "blotchy" structure in the 340 and 380 filters corresponding 
to the HgAr lines at 334 and 365 nm.  These features are not evident using QTH 
images through FP filters at 434, 523, 629, and 784 nm.
The UV OOF features move away from the center as one looks at pinholes further 
from the optical axis.  A ZEMAX analysis of this motion may point to the 
surface responsible.  We suspect that it is the collimator doublet, which is 
the element known to have a remaining UV absorption issue, and is quite close 
to the pupil, so that any non-uniformity would be evident in an OOF image but 
not in a flatfield.

c) UV spectrum.  A spectrum of the HgAr lamp was obtained through the 900 l/mm 
VPH grating at 12.125 degrees rotation, using the 1/3 arcsec slitlet slitmask. 
This covers 300 - 600 nm at a resolution ~ 3500.  The 313 and 334 nm lines are 
seen clearly in good focus.  A further analysis and comparison with the pre-
repair spectrum is required to quantify the performance.  With the current 
state of the baffling of the instrument, VPH spectra require operation of the 
spectrograph from the SALT control room to allow the spectrograph room to be 
completely darkened.

Control System:

a) The collimator bubble growth rate is being monitored.  After a week of 
being stored at a 28 deg tip, the growth  rate is similar to last week.  The 
contact of the bubble with both optical surfaces is now clearly seen.

b) Focus mechanism: The LVDT focus position sensor became unreliable during 
the last week, changing its indication by a good fraction of full travel.
This was traced to a poor mechanical connection of the LVDT core, which is 
very sensitive.  This has been corrected, and focus readout is now repeatable.

c) Slitmask mechanism: The software control of the updated slitmask mechanism 
has been improved so that it works fairly reliably from the high level.  
However, towards the end of the week a new failure mode was encountered where 
the insertion / removal bracket broke, leaving a slitmask caught in the 
elevator.  This was traced to a part with known fatigue which had not yet been 
replaced.  This mechanism had not been tested before installation of the 
optics, since the slitmask insertion chute is an integral part of the optical 
assembly which only recently became available.

d) New optics thermal sensors were successfully cabled into the system. They 
need to be made more robust.

Tasks not fully accomplished in this run:

a) Software testing.  Improvements in the old control software were made 
during this run, and these improvements were incorporated into the new 
software.  However, there was insufficient time to perform extensive testing 
of the new software on the hardware.  This will continue with testing of the 
more robust mechanisms over the next few months.  Acceptance testing of the 
new software will be performed when the team returns to Sutherland before 
lift.

b) Spectral resolution.  Spectra for testing spectral resolution will be 
obtained by the SALT Astronomers over the next few months.

c) Flexure and mechanism reliability testing.  This will have to await return 
of the team.  The control system is not yet robust enough for reliability 
testing.

back to Wisconsin..., 

Ken 

