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Introduction
• 14 contributions (5 by Webex) covering wide 

range of sources
• This summary can’t report on every talk!
• Positron Sources:

– Undulator based
– Compton
– Conventional
– CLIC

• Electron Sources:
– ILC
– CLIC
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Electron Source Update Summary

• DC-Gun development at Jlab with CEBAF synergy
– ‘Joint’ project with ILC to develop a higher voltage DC 

gun
– Inverted gun
– Development of materials and techniques to supress 

field emission
• Laser development

– Progress, but slowed by amplifier pump laser problems
• Photocathode R&D 

– Studies of surface charge limit QE and polarization 
optimization are ongoing

– Needs laser system to demonstrate performance of ILC 
beam

Brachmann
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New scheme removes need for NEA
Second laser lowers work 
function without need for Cs 
(or XHV)

Uses radially polarised laser 
beam

Experimental demonstration 
with metal cathodes has 
begun at Spring-8

Tomizawa
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Baseline Target
• Eddy current test at Cockcroft Institute now underway
• More sophisticated model

suggests spokes have big
effect – so far data does
not see this!

Retarding torque for different speeds, Bgap=0.489
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Undulator

Rochford
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Undulator Beam Dynamics
• Emittance increase due to quad misalignment 

and SR ~0.4nm (average). OK
• Orbit angle change at quads <1/gamma. OK
• Angular kick due to electron jitter & 

transverse wakefield << electron beam 
divergence. OK

• Effect of beam pipe misalignment, need y 
error << 240μm. All undulators are assumed 
to be on movers. Online alignment possible. 
Probably OK.

Kubo
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Integration

Positron source in CAD using 
new work group procedure
Made up of several segments 
that are shown here together

First ‘Dog – Leg’ = ELTU

Undulator Section = EUND

Second ‘Dog – Leg’ = EUTL

End Undulator to Beginning 
Emitter, as per demonstration.Target Area and Remote Handling = TAPA

Positron Capture Area = PCAPA

Positron Pre-Acceleration Area = PPA

Positron Pre-Acceleration Transfer Area = PPATEL

Collomb
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Minimum Machine
• RDR undulator, 147m long

Liu
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Minimum Machine
• 120GeV Drive Beam, 210m undulator

Liu
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Linac Based Compton Source

Polyanskiy
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Compton Experiment on ATF
• Test of 2 mirror cavity

– feedback system recently demonstrated lock of 3 
separate conditons

– Gammas counted for various bunch numbers per train

KEK have now 
started 4 mirror 
cavity R&D – higher 
enhancement, 
smaller spot size

Takahashi
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Conventional Source

Omori
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Conventional Source
• Low E option

• 300Hz, 63ms option
– Requires advanced lead or hybrid target 

technology otherwise multiple targets
– ~7 damping times in DR should be ok

Omori
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KEK Beam Test Plans
• Window tests on KEKB now in doubt
• Liquid lead target tests on ATF Linac to go 

ahead

• Hybrid target tests also to go ahead on ATF 
Linac

Energy density on target
0.006 to 48  x 1010 GeV/mm2

Power deposit on target
0.004 to 300  x 1010 GeV/mm2 s
Acceptable beam rep. rate?

What is meaningful 
beam experiments for 
ILC liquid target?
This is under discussion.

Urakawa
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KEK Beam Test Plans
• Liquid Lithium Lens – Need a design work for 

ILC positron beam by BINP. Just need the 
design. Hardware R&D is impossible at 
present.

• 4m undulator on ATF Linac now under 
discussion. Need to check beam quality 
compatible

Urakawa
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