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Abstract 

A summary of recent developments in 
ECRIS technology taking place at the Michigan 
State University National Superconducting 
Cyclotron Laboratory (MS&NSCL) is presented 
in this paper. New techniques have been put 
into operation at the NSCL for the efficient 
production of ECRIS beams from solid 
materials. This includes the design and 
construction of a miniature, low-power ECR 
oven and a new technique for the efficient 
production of rare and costly isotopically 
enriched calcium beams from calcium oxide 
material. Also, further investigation and use of 
the direct ion sputter technique is reported. In 
addition, we report on (1) improved source 
performance through the implementation of 
new source hardware; (2) continuing 
developments in accelerator mass spectrometry 
(AMS) studies at the NSCL using ECR ion 
sources; and (3) collaborative research and 
work in ECRIS technology with other 
laboratories. 

I. New Techniques for the Production of Ion 
Seams from Solid Materials 

During the past year major time and 
effort has been devoted at the NSCL to 
increasing our capabilities for developing new 
and higher intensity ion beams from solid 
materials. The importance of having this 
capability is very apparent considering that at 
standard temperature and pressure (STP). of 
the eighty-three stable elements eleven of 
these exist as gases, four as liquids, and the 
remaining sixty-eight as solids. Clearly, having 
the capability to produce high quality, high 
intensity ion beams from the solid elements is 
vital to continuing a strong NSCL nuclear 
science program. 

During the past year, two new methods 
have been implemented at the NSCL for 
producing ion beams from solid materials and 
with much success. The first method, the direct 
ion plasma sputtering technique [I]. has 

proven to be a very simple and successful 
method for producing ion beams with the NSCL 
room temperature ECR (RTECR) ion source 
from a variety of solid elements. Basically, it 
consists of placing a negatively biased metal 
sample, introduced through one of the RTECR 
source’s radial ports, just outside of the ECR 
plasma boundary (the sample is biased typically 
from -500V to -1200V). Positive ions on the. 
edge of the inside plasma boundary (supplied~ 
by a support gas) are accelerated into the 
sample and sputter a small quantity of the 
metal sample into the plasma where it is ionized 
through the ECR process. It has been used, to 
date, at the NSCL to produce very stable and 
relatively intense beams of Ti, V,’ Cr; Mn, Fe, 
Co, Ni, MO, Pd, Ag, Cd, Au and U. Small 
samples of isotopically enriched material, 
placed within a containing holder, have also 
been successfully sputtered. It should be 
noted that the direct ion sputter technique may 
prove useful for developing beams from 
additional solid elements not listed above. 
These will be attempted when the need arises. 

As a second method for producing ion 
beams from solid materials, a miniature, low- 
power oven capable of reaching temperatures 
of 1400’ C has been designed and built for 
use with the RTECR [2]. Fig. 1 shows a 
detailed cross-sectional view of the RTECR 
oven. Compared to the direct ion sputter 
technique, the oven is especially useful for 
producing beams from materials that do not 
sputter well and for very small isotopically 
enriched samples. The oven is an adaptation 
of the very successful micro-oven designed and 
used by the Grenoble group in their Caprice 
ECR ion source [3,4]. The small size of the 
RTECR oven allows it to be placed entirely 
within one of the RTECR source’s radial ports 
which results in excellent coupling of solid 
vapors into the ECR plasma and thus minimal 
material usage rate. The oven and its 
orientation with respect to the source is shown 
in Fig. 2. 










