
Compact	Photon	Source	
		

	updates	for	12/19/2017	

B.	Wojtsekhowski	for	the	collaboraBon	
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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	

11/21/17	



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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RCS - Feb. 2002: Ee- = 3.48 GeV!

Average Dose Rate = 441. mR/hr at 100 µA!
i.e., for a steady e- beam of 100 µA at Ee-=3.48 GeV onto !

6%X0 Cu radiator followed by 2%X0 (15 cm) LH2 target, !
the Hall A radiation monitor would record 441. mR/hr.!
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ConsideraBons	for	a	6-point	list	
6.	Projected	radiaBon	in	the	hall	due	to	a	photon	beam	and	target	interacBon		

RadiaBon	monitor	~	15	m	from		
the	target	in	120	deg.	direcBon	

From	this	4	mrem/h/µA	for		
1)	effecBve	target	-	1.7	g/cm2	

2)	effecBve	radiator	–	7%	
	
projected	level	for	WACS	for	
1)	target	–	3	g/cm2	

2)	radiator	10%	
		

	is	10	mrem/h/µA	at	15	m	
				or	at	2	m	from	target	~		
							500	mrem/h/µA	=>	

		total	1.5	rem/h	
	
The	shielding	factor	of	CPS	needs	
to	be	1000	to	keep	CPS	contribuBon		
of	1/3	comp.	unavoidable	1.5	rem/h	
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Geant4	model	(GEMC	framework)	

11	GeV	e-	
Yv	=	-1	mm	

11	GeV	e-	
and	a	photon	



CPS	model	in	GEMC	

	
1.  Done:	the	“source”	test:		
The	neutron,	proton		and	photon	yields	from	10	mm	Carbon	target	irradiated	with	a		12	GeV	
electron	beam	were	calculated	using	GEMC.	
The	DINREG	results	were	obtained	from	the	15-year	old	Pavel’s	plots.	
Results	are	in	agreement	within	10-15%	for	the	1-100	MeV	energy	range.	
	
2.				Done:	The	neutron	yield/energy	spectra	from	CPS	magnet	was	calculated:	
The	soi	(0.2	MeV)	neutrons	are	dominate	before	the	outer	shield	=>	potenBal	for	CH2	
	
3.				Ideas	for	opBmizaBon	of	the	Outer	shield:		
a)  The	top	part	of	the	shield	must	heavy	to	keep	hard	neutrons	inside.		

	The	top	could	be	separated	from	the	CPS	proper	(low	acBvaBon)	for	easy	installaBon.	
a)  CH2	between	the	magnet	and	outer	shield	will	be	explored.		
	
4)				Large	staBsBcs	run	with	GEMC	requires	new	development,	logic	of	biasing		
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The neutron shielding 

B.	Wojtsekhowski	 7	March	28,	2017					

2x1012 n/kW x 10 kW = 2 x 1013 n/s 
 
1 millirem = 27,000 n/cm2 (T= 1 MeV) 
 
< 3 rem/hour during beam ON at 2 meters  
is required for the target magnet  
 
a shielding factor needs to be  ~ 1 x 103  
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Geant4	model	(GEMC	framework)	

First	results	for	prompt	radiaBon:	
	
6k	n/	250k	e-	in	full	4pi	solid	angle	
	
4	x	1011	n/s	are	leaving	CPS	magnet	
	
190	rem/h	at	distance	1.5	meters	
	
							or	1.9	rem/h	at	15	meters	

without	the	Outer	W	shielding	



Potential experimental program with  
the Compact Photon Source 

1.  Polarized NH3 target – TCS: H(γ, e+e- p) 
2.  Polarized NH3 target – exclusive pion: H(γ, π p), H(γ, π+ n) 
      Pion photo-production mechanism in GeV energy range  
 
 
3.   Polarized NH3 target – phi-proton spin-spin: H(γ, Κ+Κ- p) 
4.   KL secondary beam for use in Hall D experiments 
5.   Polarized ND3 target – D(γ, p n) in high energy regime 
6.   Mirror nuclei T/3He: Test difference of (γ, pn) yields 
7.  SRC in photo-induced disintegration: pn, pd, nd, … final states 
 

B.	Wojtsekhowski	 9	Photon	Workshop,		February	6,	2017					
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The test of a handbag mechanism in 
exclusive photon-proton reaction 

Selection K
LL

K
LS

WACS

this experiment

0.645±0.059±0.048 �0.089±0.059±0.040

WACS

E99�114

0.678±0.083±0.04 0.114±0.078±0.04

Pion

this experiment

�0.082±0.007 �0.296±0.007

Pion

E99�114

0.532±0.006 0.480±0.006

Last week comment from Peter Kroll: 
Twist-3 would be important for ALL in pion photo-production process 

ALL or KLL – does not matter, we need just better data to constrain the GPD models 
 
However, we can test of the handbag dominance more using the result: ALL =  KLL  
 
In reality, the WACS KLL data has a modest accuracy ~ 0.09 
 
 

         
        

 
 
u A new suggestion: a test of ALL =  KLL prediction in the pion photo production 

                  need 1% accuracy for ALL 
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