Report on the Condition of the VESPERS Beamline 


           
  April 2011

This report is based on observations made during several user sessions on the VESPERS beamline between March 2010 and November 2010. Several significant shortcomings have been recorded that are felt to impact the ability of the beamline to conduct research that is competitive with other beamlines of its design elsewhere in the world.  The following problem areas are identified.

1. Non-calibration of the CCD detector. This detector provides a Laue diffraction pattern for every incremental step taken during a scan over a sample area. If these patterns are to be used to measure strain distributions in the sample, the placement of each pixel in the detector must be known to a high accuracy. This has not yet been carried out for the CCD detector on VESPERS. Our group has found that strain measurements carried out on VESPERS produce results where the strain tensors are always strongly biased in one direction, and are therefore not useful. After discussion with other experts, the most likely cause of this biased response is due to uncertainty in the detector pixel positions used in indexing each diffraction pattern. The easiest remedy to this is to request the assistance of the instrument group at APS since they regularly calibrate such detectors. 

2. Unreliable scanning stages for the sample The VESPERS beamline uses nano positioning stages made by Nanomotion (Johnson Electric) to effect raster scans of the sample during the collection of XRF or XRD maps. Similar stages have recently been tested at ALS and APS and their performance has not been found to meet specifications. Our own experience with XRF and XRD scans taken on VESPERS, has been that instances of unreliable performance can be observed for at least half of the maps taken: the most obvious manifestation of this is an image whose features are skewed at a 45 degree angle. This condition was shown to still exist as recently as January of this year. We would recommend that alternate stages be purchased. When this is done, it would be advisable that such stages be capable of making 1 micron steps with accuracy.

3. Uncalibrated optics for the monochromatic micro beam It does yet not seem possible to shift the optics to allow for the white beam and a monochromatic beam  to intersect the same position on the sample. Thus, it is impossible to confirm a structural identification made by Laue diffraction (white beam) with a Bragg microanalysis (mono beam) . This is a capability that was a key element of the VESPERS design and its absence reduces the attraction of the beamline to structural materials and earth scientists.  It is recommended that an external consultant be hired to survey and adjust the optics.
4. Large white beam spot size  It appears that the minimum white beam spot size that is available (at least since September 2010) is  about 5 microns. This is unacceptable to many applications involving studies of metallurgical and mineralogical grain structures. The beamline has been shown previously to be capable of spot sizes in the 1 micron range.  
Proposed Remedial Program          

The beamline could be brought up to its original technical specifications and tested over a period of 3-4 months, providing parts were ordered in advance.  The replacement sample stages suggested are the MICOS VT-80 with NI-PXI 7350 cards and RMS 525RO drivers (budget $15K). The alignment of the optics could be done with the guidance of Dr. Gene Ice of ONL. Dr Ice was one of the original designers of the optics. A budget of $20K is suggested for this part. Calibration of the detector would be done at APS for no charge, but staff time and travel would be required. It is recommended that a regular testing program for beam size and position be developed during the remedial period. 
