Functional specifications for Project X’s LEBT
Draft (6/24/2011)


Input parameters

	Parameter
	Unit
	Value
	Tolerance
	Comment

	Ion type
	
	H-
	
	Switchable to protons with minor modifications

	Input energy
	keV
	30
	±0.3
	

	Duty factor
	%
	100
	
	DC

	Operational input beam current 
	mA
	1 - 10
	
	

	Nominal input beam current 
	mA
	5
	±3%
	Stability criterion

	Nominal transverse emittance (n, rms) 
	mm·mrad
	< 0.2
	
	1-10 mA

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Ion source/LEBT turn on time
	hour
	< 2
	
	LEBT tuning after source switch



Output parameters

	Parameter
	Unit
	Value
	Tolerance
	Comment

	Output energy
	keV
	30
	±0.3
	

	Beam loss
	%
	< 10
	
	Outside gaps (i.e. unchopped beam)

	Nominal transverse emittance* (n, rms) 
	mm·mrad
	< 0.25
	
	

	Output beam parameters*
	At the tip of the RFQ’s 1st vane

	αx
	
	2.4
	10%
	

	βx
	m
	0.1
	10%
	

	αy
	
	2.4
	10%
	

	βy
	m
	0.1
	10%
	

	Steering capability
	mm
	0
	3
	Unchopped beam




*- defined at the nominal parameters
Chopper

	Parameter
	Unit
	Value
	
	Comment

	Extinction ratio
	
	
	
	at the 10-3 level

	Rise/fall time 
	ns
	< 100
	
	

	Beam cut off time
	
	100 ns - dc
	
	

	Single pulse length
(> 90% of flat-top intensity)
	
	1s - dc
	
	Primarily for commissioning and troubleshooting

	Maximum pulsing frequency
	MHz
	1
	
	



Other considerations

· Machine protection system
· Fast turn off: < 100 ns (90%-10%)
· Should accommodate 2 ion sources
· Should accommodate diagnostics to tune the beam

