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Beyond	Bulk	Niobium
• For	future	accelerators	key	challenges	will	be	

• high	beam	current	(favors	low	frequencies)	

• high	accelerating	voltage	(LINACS)	

• high	cryogenic	consumption	(Circular	machines)	

• Nb/Cu	and	new	materials	may	open	the	possibilities	of	

• operation	at	4.5	K	(smaller	cryo	plant)	

• lower	production	cost	(raw	material,	magnetic	
shielding)	

• higher	accelerating	gradient
sarah.aull@cern.ch



Advantages	of	a	Copper	Substrate
• High	thermal	conductivity	allows		

• ensures	thermal	stability	even	in	Helium-I	

• low	RRR	of	the	superconducting	film	

• thicker	cavity	walls	(reducing	microphonics)
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Cryogenic	Losses
• Required	cryo	power	(per	dissipated	W)	is	about	3.4	

times	less	at	4.5	K	compared	to	2	K	operation.	

• A	reduced	Nb/Cu	Q-slope	can	already	compete	with	
bulk	Nb.
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Open	Questions
• Which	coating	parameters	have	the	biggest	influence	

on	the	RF	performance?	

• Do	all	films	have	low	trapped	flux	sensitivity?	What	
about	Nb3Sn?	

• Is	a	thin	film	coating	on	normal	conducting	substrate	
potentially	dangerous	for	machine	operation?	what	if	a	
field	emitter	blows	up	a	crater	and	exposes	normal	
conducting	area	underneath?		

• (When)	will	we	get	a	Q-slope	free	cavity/what	will	it	
take?	Is	there	a	unique	cause	for	slope	in	films	or	many	
causes	of	different	nature,	varying	form	cavity	to	cavity?
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