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The Basics

• A potential difference 
between a deuterium loaded 
target and an ion source.

• Stable and isotropic source of 
neutrons.

• Ion source allows pulsing.

• Limited number of variables in 
contrast to other fusion 
systems – allows easier testing 
of different target materials. Original image by LBNL, modified for use here.



Various Target Materials

Hydride Formation Based

• Thin metal-hydride on impermeable 
substrate, such as titanium on copper.

• Zr, Sc, Ti, Pd – Good hydrides.

Ion Implantation Based

• Deuterium ions moving at typical NG 
energies are implanted ~1um into 
target.

• Al – Good Implantation target.
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Drive-In Targets
• Diffusion and implantation play 

important roles in target performance. 

Credit:  Haywood, Burson, & Banta 1972



Deuterated/Implanted Surfaces
• Depending on ion intensity the exposed target materials vary from shades of 

yellow to deep blue.  Very similar in nature to the scorch marks produced by 
“starmode” Fusors and is likely due to structural coloration.

• It would be interesting to gain access to an electron microscope and have these 
surfaces further studied.  Reading suggests complex features are formed by 
hydrogen species implantation.



Ion Source
• Opted for Inductively Coupled 

13.56mhz, typical running pwr: 150-
300W, 750W max.

• Operate with high atomic ion 
fractions.

• Beam current: ~1mA

• Requires only basic impedance 
matching.

• Replacing cheap air-capacitors with 
variable vacuum-capacitors in a 
matching circuit would help prevent 
frequent breakdowns.



Secondary e-
Suppression

• Ion beams impinging on a 
negatively biased target will 
produce copious secondary 
electrons.

• To prevent a breakdowns it is 
Important to suppress secondary 
electrons.

• Small bias circuit reduces the x-
ray production, power 
requirements, and improves 
stability.

• Simple circuit, drops the target 
voltage by a small amount. Image by Ying Wu 2009, 

modified for use here.



Questions/Discussion


