
Southern African Large Telescope 
 

Prime Focus Imaging Spectrograph 
 

Optical Integration and Testing Plan 
 
 

Eric B. Burgh 
Kenneth Nordsieck 

University of Wisconsin 
 
 
 
 
 
 
 

Revision 1.1 
25 Sept  2001 

 
 

 



 
1. Scope 
 
This document, the Optical Integration and Testing Plan, outlines the procedures that will be 
used to verify the optical alignment, throughput and performance.  It expands upon the 
verification matrix tabulated in Section 4 of the Functional Performance Requirements 
Document (FPRD). 
 
2. Instrument Breakdown 
 
The design of the PFIS allows for the breakdown of the instrument into component sections that 
allows for component-level testing in addition to integrated tests.  The categories discussed in the 
FPRD verification matrix and described in more detail below are as follows: 
 

A. Optics � including all camera and collimator elements, slit masks, and filters. 
B. Gratings � all Volume Phase Holographic gratings and the transmission grating. 
C. Fabry-Perot etalons 
D. Polarimetric components � including waveplates and the mosaic beamsplitter 
E. Detector subsystem 

 
3. Integration, Testing and Verification 
 
The integration and testing plan of each of the above categories will be described in more detail 
in this section. 
 
3.1. Optics 
 
Optical testing will include the verification of the fabrication of the optical elements that 
compose the camera and collimator.   The following characteristics need to be measured and 
verified within specification: 
 

A. Camera focus and alignment of optical groups within mounting structure. 
B. Collimator focus and alignment. 
C. Collimator degree of collimation. 
D. Collimator focus travel � verify best focus centered within travel. 

 
An auto-collimation setup will be employed to test the optical mounting structures for accurate 
measurement of these properties. 
 
An integrated camera/collimator setup will be used for testing of image quality.  This will also be 
used to measure the transmission of the system, including individual filter transmission and 
measurements of optical path difference (OPD) tolerances. 
 
The slit masks will need to be tested for the verification of slit tolerances, including slit width, 
edge roughness, and relative slit positions � in particular for multi-slit masks.  Testing plans may 
also require the fabrication of test slit masks, including multi-slit masks and/or pinhole arrays. 



3.2 Gratings 
 
Throughput and scattering properties of the VPHs and the transmission grating can be tested 
independently of the camera/collimator assembly.  An articulating setup, involving the use of the 
actual PFIS grating rotation stage will be used to measure the throughput of the gratings versus 
wavelength and rotation angle for several wavelengths.  This setup will also provide for the 
verification of the dispersion of each grating as well as test the reproducibility of α, the grating 
rotation relative to the collimated beam.   
 
A test of the grating resolutions may require the insertion into the camera/collimator assembly as 
well as the attachment of the detector subsystem. 
 
3.3 Fabry-Perot etalons 
 
Most of the testing of the FP etalons will be performed at Rutgers University.  As the etalons are 
set in their mounts and integrated into the full instrument, verification of the wavelength 
gradient/bullseye will be performed as well as a measurement of its sensitivity to the collimation 
of the beam. 
 
3.4 Polarimetric components 
 
Testing of the polarimetric components include the repeatability of the waveplate rotation, the 
efficiency of the waveplates (to be performed in conjunction with the integrated instrument in a 
similar manner as filter transmission measurements) and the alignment and efficiency of the 
beamsplitter.  Initial testing of the beamsplitter will be performed at a component level � 
verification of the alignment of the mosaic � before integrated tests of efficiency are made. 
 
3.5 Detector subsystem 
 
Many tests may not be performed until the integration of the detector subsystem.  These include 
but are not limited to: a full image quality test, instrument scattered light measurements, detector 
pixel scale, grating resolution, field flatness and end-to-end throughput/detection efficiency. 
 
4. Required Laboratory Equipment 
 
To perform the above testing the following apparatus will need to be obtained, either from 
existing Space Astronomy Laboratory equipment, or procured from commercial vendors: 
 

A. Monochromator(s) � for the full wavelength range of the instrument. 
B. Arc lamps 
C. Calibrated photomultiplier tubes 
D. CCD Detector � small detector for limited image quality testing. 
E. Multiple axis stages � for placement of sources at focal plane and detectors. 
F. Rotating stages 
G. Other 

 


