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Distance to target ~200 cm  
photon beam diameter on target ~0.9 mm 

3 mm x 3 mm hole 

Current model of γ-Source 

Cu-core	
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New	developments	
the	list	from	our	previous	meeBng	

1.  	The	raster	is	2	mm	x	2	mm	(requires	pol.	target	rotaBon)		
	 	 	 	 	 	 	 	 	 	 	 			

2.					The	magnet	pole	is	shaped	to	boost	the		B	field	to	3.2	T	->	length			
	reducBon	which	allows	a	longer	front	shield	and	a	wedged	absorber.	

3.  The	central	absorber	of	Cu	has	1.9	x	beOer	heat	conducBvity,	4.2	x	longer	
radiaBon	length	than	the	W-Cu	(20%)	alloy.	

4.  W-powder	external	shield	(16	g/cm3	density)	for	beOer	shielding.	
5.  Gradual	“stepped”	opening	of	the	beam	line	for	rad.	leak	reducBon	
6.  Shielding	requirement	logic:	The	radiaBon	from	the	source	should	be	a	

few	Bmes	lower	than	that	from	the	photon	beam	interacBon	with	the	
material	of	a	polarized	target.	
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New	developments	
the	list	from	our	previous	meeBng	

1.  	The	raster	is	2	mm	x	2	mm	(requires	pol.	target	rotaBon)		
	 	 	 	 	 	 	 	 	 	 	 	+	ver&cal	movement		

2.					The	magnet	pole	is	shaped	to	boost	the		B	field	to	3.2	T	->	length			
	reducBon	which	allows	a	longer	front	shield	and	a	wedged	absorber.	

3.  The	central	absorber	of	Cu	has	1.9	x	beOer	heat	conducBvity,	4.2	x	longer	
radiaBon	length	than	the	W-Cu	(20%)	alloy.	

4.  W-powder	external	shield	(16	g/cm3	density)	for	beOer	shielding.	
5.  Gradual	“stepped”	opening	of	the	beam	line	for	rad.	leak	reducBon	
6.  Shielding	requirement	logic:	The	radiaBon	from	the	source	should	be	a	

few	Bmes	lower	than	that	from	the	photon	beam	interacBon	with	the	
material	of	a	polarized	target.	
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From	the	recent	talk	by	DusBn	
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Rotation Design



Target	cell	irradiaBon,	rotaBon		
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Beam	 Target	axis	of	rotaBon	



Target	cell	irradiaBon,	rotaBon	and	
verBcal	moBon		
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Beam	
Target	axis	of	rotaBon	



Target	cell	irradiaBon,	rotaBon	and	
verBcal	moBon		
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Beam	 Target	axis	of	rotaBon	

The	typical	slow	raster	had	100	Hz	cycle.	
		
Our	experiment	will	be	a	month+	long.	
It	will	be	a	huge	number	of	moBon	cycles	~	108.	
	
The	verBcal	moBon	of	the	target	is	not	easy.	



Target	cell	irradiaBon,	rotaBon	
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Beam	 Target	axis	of	rotaBon	



Target	cell	irradiaBon,	rotaBon	with	
horizontal	beam	spot	movement	
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Beam	 Target	axis	of	rotaBon	

Photon	beam	spot	movement	



Target	cell	irradiaBon,	rotaBon	with	
horizontal	beam	spot	movement	

2/13/18	 11	

Beam	 Target	axis	of	rotaBon	

Photon	beam	spot	movement	could	be		
produced	by	means	“Angular”	rastering	
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A	horizontal	angular	raster	by	+/-	5	milli	radian	



2/13/18	 13	

A	horizontal	angular	raster	by	+/-	5	milli	radian	

was 3 mm x 3 mm hole 
now 3 mm x 9 mm hole 
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Geant4	model	(GEMC	framework)	

Muon	11	GeV	
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Geant4	model	(GEMC	framework)	

Marco	got	the	power	profiles	
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			from	the	tech	note	for	the	2015	WACS	proposal	
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Angular	raster	for	11	GeV	beam	
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DeflecBon	angle	of	5	mrad	requires		
	
Bdl	=		(1.1	x	1010/300)*0.005	=		18	Tesla	x	cm	=>	30	cm	magnet	

CPS	

Angular	raster	60	Hz	

Photon	beam	is	moving	by	+/-1	cm	at	the	target	locaBon	and		
+/-15	cm	at	the	beam	dump	which	needs(?)	a	local	shielding	



Conclusions	

•  Angular	raster	of	the	beam	will	require	just	
a	small	increase	of	the	exit	channel	horizontal	
aperture,	which	according	to	previously	made	MC	
is	acceptable	for	the	radiaBon	at	the	target.	
•  CombinaBon	of	the	rotaBon	with	the	horizontal	
beam	spot	movement	could	be	the	best	approach	
for	uniform	irradiaBon	of	the	polarized	target	cell.	
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