
UEDGE analysis of X-point Target Divertor (XPTD)1: 
Stable, fully detached divertor maintained  

over a factor of ~10 variation in exhaust power 
•  Upgrade	of	UEDGE	allows	simula4on	of	secondary	X-points	in	divertor	legs	

[2]	B.	LaBombard	et	al.,	Nucl.	Fusion	55,	053020,	2015	

Fig.2	:	Outer	leg	of	XPTD	from	UEDGE	simula4ons.	As	exhaust	power	is	increased	
a	stable	radia4on/detachment	front	moves	to	larger	major	radius,	
accommoda4ng	a	factor	of	~10	varia4on	in	exhaust	power	

Fig.1	:	UEDGE	grid	for	a	XPTD	
configura4on	based	on	the	
ADX	divertor	test	tokamak2	

A C-Mod like case with ADX parameters is  
used for comparison 
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•  Two.configuraEons.–.XPTD.and.SVPD.
•  Same.underlying.magneEc.geometry,.physics.model,.boundary.condiEons,.etc..
•  In.SVPD.the.legs.cut.short.to.roughly.match.C#Mod.verEcal.plate.configuraEon.
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•  Combined	effects	of	long	leg,	neutral	interac4ons	and	secondary	divertor	x-point	lead	
to	a	factor	5-10	enhancement	in	the	peak	power	handling	and	opera4onal	power	
window	for	XPTD	compared	to	a	standard	divertor		

•  Power	exhaust	window	for	aXaining	stable	detachment	is	explored	for	XPTD,	
compared	to	other	concepts:	standard	ver4cal	plate,	long	ver4cal	leg,	Super-X	

[1]	Poster	TH/P6-32,	Umansky	et	al.,	FEC2016	

P1/2=	power	into	lower	half-domain	


