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…	as	well	as	data	from	e+e-		
and	pp	collisions	

…	

We	use	electrons,	positrons,	protons		
(and	also	muons)	in	fixed	target	experiments	



Facili,es for dark sector/LDM searches

Exis4ng	accelerators	

•  CEBAF	&	LERF@JLAB	
•  DAΦNE	LINAC	
•  SPS	extracted	beams@CERN	

•  Colliders:		
DAΦNE,	LHC,	SuperKEKB,	BES-III	

Approved	new	accelerators	
– MESA@Mainz	
	

Proposed	accelerators	upgrades	
–  DASEL@SLAC	
–  BDF@CERN	(SHiP)	
–  Positrons	from	Synchrotron@Cornell	
–  VEPP-3	bypass	
–  Positrons	from	DAΦNE	ring?	



Beam	to	P2	target	

Beam	to	dump	

ERL	

MAGIX	on	ERL	
P2	on	external	beam	
BDX	behind	dump?	



•  DASEL	will	operate	with	10	nA	beams	at	46	MHz	(21.5	ns	period)	using	spare	oscillator	
output:	50	DASEL	pulses	per	LCLS-II	cycle	(phase	I,	≈2021)	

•  Upgradable	to	≈µA	with	bunches	at	186	MHz	(5.4	ns	period)	with	new	high	frequency	
low	power	laser:	200	DASEL	pulses	per	LCLS-II	cycle	(phase	II,	≈2025)	

•  Can	vary	current	at	experiment	using	ESA	spoiler/collimator	from	maximum	current	
down	to	1	e-	per	shot	

•  Collimators	will	be	used	to	control	IP	spot	sizes	as	well	
•  LOI	wriaen	September	2016	and	will	be	updated	August	2017	
•  Plan	a	Preliminary	Design	Report	in	Fall	2017	with	FDR	in	2018	
•  Aggressive	schedule	has	beam-line	commissioning	at	end	of	2020	
Moreover:	
•  Benefits	from	LCLS-II	engineering	&	refurbished	magnets	(2	dipoles,	14	quadrupoles,	6	

correctors)	to	minimize	cost	(<10	M)	and	schedule	
•  Capable	of	delivering	8	GeV	beam	but	would	operate	at	4	GeV	at	start	
LDMX	experiment	proposed	at	DASEL	





•  Polarized electron beam (P>85%)
•  Four 249.5 (or 499) MHz interleaved 

beams, generating a 1497 MHz CW 
beam

•  Design	energy	2.2	GeV/pass:	
o  	5	passes,	11	GeV	(Halls	A,B	&	C)	
o  5.5	passes,	12	GeV	(Hall-D)	

•  Flexible extraction options for ABC, 
1st…5th pass

•  Hall A & C 1 MW high power dumps

CEBAF	@	JLAB	

LERF	@	JLAB	

APEX	in	Hall-A	
HPS	in	Hall-B	
BDX	behind	Hall-A	dump	

An	energy-recovery	superconducfng	
linear	accelerator	of	~170	MeV	

DarkLight	Emiaance	<	10	(5)	nm	rad	horizontal(verfcal)	
Energy	spread	<5	10-4		





Primary	beams	

PADME	≈2018	

Secondary	beams	

1.6	105	E=150	MeV	electrons/10	ns	

Aim	at		
104	E=550	MeV	positrons/200	ns	
for	PADME	



Secondary	beams	at	CERN	North	Area:	<200	GeV	electrons	in	H4	and	75	GeV	kaons	(+pions)	in	K12	

NA62	experiment	
(Run	2	&	proposal	for	Run	3)	



Proposed	Beam	Dump	Facility	@CERN	North	Area	
-  450	GeV	maximum	SPS	energy	
-  Start	with	Run	4	≈2027	



•  Yield of 2 x 1013 η mesons per year (total inelatic x-section is 10 – 20 
mbar in the 2 GeV beam energy region)

•  Can also serve as a η’ factory
•  4π (almost) detector which can be used with beams of different 

energies and particle species
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Time	of	facilifes	
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