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At Los Alamos National Laboratory we recently completed an Accelerator Improvement Project (AIP) that brought a number of improvements to the operation of the Isotope Production Facility (IPF). The project included, amongst others, an upgraded beam window designed to have improved thermal-mechanical behavior, a new active adjustable collimator and a greatly improved beam rastering system to allow for complex pattern rastering. Building on this successful project we have been “kicking the tires” of our new system through some experiments to understand and optimize the new capabilities of the IPF and we present some initial findings here.
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Figure 1: Preformed beam window
Central to the upgrade was the installation of a new thinner and pre-formed INCONEL beam window (Fig.1). Possible deflection of the window as a result of the pressure differential between vacuum and cooling water as well as heating related deformation has been investigated. A self-contained window deflection measurement apparatus was also developed and fabricated that can be placed in the target bombardment position and determine the in-situ deflection of the window with micrometer precision. 

The new window assembly includes a combination of fixed and adjustable active collimator sets which allow the real-time monitoring of beam spill and centering. The adjustable collimator also allows safe operation of targets with different diameters. (Fig. 2)
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Figure 2: Adjustable Collimator Top-Bottom Sectors
Los Alamos now operates an advanced beam rastering system that allows complex pattern rastering. Initial patterns being used are 3-circles (Fig. 3) and 5-circles at 5 kHz.
[image: image3.jpg]



Figure 3: 3-circle raster with collimator shadow
The limits of RbCl target thermal performance were tested using high beam currents. The new suite of diagnostics and beam manipulation capabilities realized through the AIP allowed this milestone to be achieved safely. Driving RbCl targets to failure under controlled circumstances have shown that we can achieve new record beam-on-target intensities.
We have successfully demonstrated molten RbCl target operation in excess of 300uA, actuating the new collimator to a large aperture as well as using complex pattern rastering to achieve new levels of heat removal and reliable target performance. LANL is striving, by introducing more sophisticated beam control and diagnostic equipment, towards the goal of achieving 1mA of beam current on target.
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