2. Electron Source Description

The conceptual design is shown in Figure 2.1. The injector consists of two DC guns incorporating photocathodes illuminated by two Ti:Sapphire drive laser. At one time only one gun and laser system will be in operation, the second system provides redundancy to achieve high source availability. The thereby produced long electron microbunches (~ 2 ns) are bunched in a bunching section consisting of two sub-harmonic bunchers operating at 108 MHz and 433 MHz, respectively. A β matched traveling wave L-band buncher/pre-accelerator reduces the bunch length further to ~ 20 picosseconds (FWHM) and accelerates the beam to ~ 80 MeV. A chicane provides energy collimation before the bunch train is injected into the superconducting booster linac for acceleration to 5 GeV. A transfer line connects the electron source with the damping ring. The bending angle is chosen to provide spin precession by 90 degrees. Superconducting solenoids are used to rotate the spin vector by 90 degrees into a vertical orientation prior injection into the damping ring. Following the spin rotating solenoidal system, a single cryomodule will provide energy compression to achieve the energy spread specification required for damping ring injection. The source beam parameters for the ILC are summarized in table 1.
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Figure 2.1 : Overview of the electron source injector concept.

The primary source requirements are given in Table 1.

	Parameter
	Symbol
	Value
	Units

	Electrons per bunch1
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n


	4x1010(2x1010)†
	Number

	Bunches per pulse
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N


	2820 (5640) †
	Number

	Microbunch repetition rate
	fmicro
	3 (6) †
	MHz

	Pulse Repetition Rate
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f


	5
	Hz

	DR energy Acceptance
	E/E
	1
	% (FW)

	DR Transverse Acceptance
	A=2J
	0.09
	m-rad

	Electron Energy
	E0
	5
	GeV

	Electron Polarization
	Pe
	>80
	%


1 twice IP requirement
† Low charge parameters

Table 2.1: Electron source system parameters requirement prior to injection in damping ring:
The requirement for the laser parameters are shown in Table 2.1.  The photocathode material choice will be GaAs/GaAsP strained superlattice cathode, which can provide the required polarization. 

A detailed design of a possible solution for the injector is described in Reference [Curtoni and Jablonka TESLA-NOTE 2001-22]. A bunching section consisting of two sub-harmonic bunchers (SHB’s) operating a 108 and 433 MHz was proposed. The sub-harmonic bunchers will be followed by a beta matched traveling wave bunching/pre-accelerating section, which provides improved performance compared to the β=1 L-band bunchers described in the reference mentioned above. The sub-harmonic bunchers are scaled versions of SHB cavities in use at the TTF facility and do not present technical challenges. The bunching section is immersed in solenoids to control the transverse beam envelope.
 
	Laser parameter
	Value
	Unit

	Micro-pulse energy at photocathode
	~3 (1.5)
	J

	Micro-pulse length
	~2
	ns

	# micro-pulse per train
	2820 (5640)
	Number

	Intensity jitter
	2
	% (rms)

	Micro-Pulse spacing
	337 (169)
	ns

	Repetition rate
	5
	Hz

	Wavelength
	750-850
	nm


Table 2.2: requirements on the photocathode drive-laser in laser room (assumes a photocathode QE of 0.5 %):

Parameter Tables
http://www.astec.ac.uk/id_mag/BCD/Electron_Source_Parameters.pdf  (table)

http://www.astec.ac.uk/id_mag/BCD/Electron_Source_Laser_Parameters.pdf (table)
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