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*3He isotope could help in obtaining Neutronless Fusion reactions (very sustainable …will not cause any nuclear activation)

Unfortunately 3He is practically absent on Earth, should be recovered mining the Lunar soil! ...& 10 MeV plasma temperature!
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plasma pressure
confining magnetic field  pressure

= 1
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Abandon	vacuum	vessel	complicated	geometry,		
move	to	a	cylindrical	vacuum	vessel!	

→	easy	of	access	&	of	repair…	

•  “Conven=onal	Tokamak”:	magne=c	
surfaces	of	toroidal	plasma	surround	
	a	“Metal	Centerpost”	

• 	Vacuum	vessel	has	toroidal	geometry		
	
	

•  PROTO-SPHERA:	magne=c	surfaces	
					of	toroidal	plasma	surround	
					a	“Plasma	Centerpost”;	only	current	
					return	external	legs	are	made	of	metal	
•  Vacuum	vessel	has	cylindrical	geometry	
		…but	electrodes	are	required	inside	vacuum		

Electric	current	flow	

The	main	idea	of	PROTO-SPHERA	
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After the formation, 
the Spheromak 

is accelerated and expanded into a flux conserver 
field errors already present in the gun are amplified �
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Fritz Lang's 
Metropolis (1926)
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Caduceus-like emitting spirals
have now survived > 1000 cycles
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Plasma fired after 0.75 s of PF current to allow for skin current diffusion in Al vessel and SS lids 
Within 2017 a new Super-capacitor based Power Supply for External coils should be online!
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Ie= 2.7 kA
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Secondary	discharges	hi�ng	vacuum	vessel	wall	
have	been	cured	by	Polycarbonate	lining,	but	
Spurious	plasma	currents	s7ll	flow	outside	the 
centerpost	(albeit	inside	the	vacuum	vessel)	

January	2017	
paherns	of	spurious	

currents	are		
either	diffused		
or		filamentary	

Input	0.6	MW	
7	kA	from	power	supply	
Centerpost	drives	60%			

Shot	597	crisis	
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