Plasma Surface Interactions Science Center (Feb. 2010)

Hiring
The main focus of work has been hiring young scientists and recruiting students for the Center. To date we have confirmed six hires. One scientist (Graham Wright) at MIT and two postdocs at UCB are already working for the Center. Two more postdocs, one at MIT and one at UCSD, will begin in late spring.  Interviews and recruiting continue at UCSD and Sandia for the last two postdoc slots.  Three full graduate students (one at MIT, two at UCB) are also now working for the Center, with another student recruited to begin in Sept. 2010 at UCSD. Several undergraduate student research projects are also being supported.

Expenditures
To date ~66K$ have been spent, although with the wave of new hires starting soon the rate of expenditures will soon increase. A major upgrade to the CLASS ion accelerator at MIT is underway: a new alpha negative ion source has been ordered from National Electrostatics of Middleton, Wisconsin for ~60k$. Delivery is expected in the next several months.  Discussions have begun between UCSD and Fusion Research Technologies for the installation of the ARRIBA surface diagnostic on PISCES.

Research & Modeling 

UCSD experimental efforts so far have consisted of creating W fuzz samples which were supplied to MIT for Helium analysis.  The MIT CLASS facility has obtained preliminary results using Elastic Recoil Detection. The ERD has positively identified the substantial presence of He in the near-surface region, as well as surface hydrogen. Further work is ongoing to better quantify the results and to take into account the effect of surface roughness.

Sandia has been working to complete his study of Hydrogen on tungsten in ARIES, identifying absorption sites as a function of temperature. On TPE (tritium capable plasma experiment, preliminary work has started on a new design for the sample holder based on gas cooling (similar to the PISCES design) which would allow for greater flexibility for material temperatures.

UCB has begun to develop interatomic potentials for the W-H-He system to enable molecular dynamics and kinetic Monte Carlo simulations of low-energy ion impact with a focus on developing knowledge regarding i) He effects on H permeation and retention, ii) W surface response as a function of temperature to understand nanofuzz/tendril formation, and iii) to investigate the physical cause for lower sputtering rates in plasma versus ion beam exposure conditions.

In addition we have identified another exciting research topic, which appears linked to the modification of surface morphology and its effect in reducing sputter yields. The first experiments were performed at UCSD measuring the reduced sputtering yield of several different metals exposed to high flux, low-Z plasma. After these first experiments we will make plans for modeling and diagnosis.

