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Outline

1. Test Facility
2. Key Components

Gun (incl. Laser)
Injector
Main Linac

3. Issues of Beam Dynamics
4. Site
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Test Facility
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Test Facility

To realize ERL (5 GeV class)

Development of many components 
Experimental investigation into beam 
dynamics

>>>>
It is important to develope

Test ERL
before construction of 5GeV class ERL

TEST FACILITY
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Test ERL (60-200MeV ERL)

With the test ERL
Development of key components
Electron gun
Injector linac
Merger
Main linac

Demonstration of energy recovery
Beam dynamics
Instabilities, emittance growth, bunch lengthening
Effects of CSR etc.

Design of 5GeV ERL!!  (through experiences of test ERL )
Test ERL >> VUV Light source

TEST FACILITY
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7Total length of 25m for main linac is available.>>150-200MeV class test ERL.

TEST FACILITY
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Key Components

1. Gun

2. Injector Linac
3. Main Linac
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Courtesy of R.Hajima (JAEA)

1.GUN
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Courtesy of R.Hajima (JAEA)

GUN
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Courtesy of R.Hajima (JAEA)

GUN
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GUN

Courtesy of R.Hajima (JAEA)Reinforcements for this field seem to be
a matter of great urgency.
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2.INJECTOR

Courtesy  of H.Sakai (U.Tokyo) and S.Noguchi (KEK)
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Courtesy  of H.Sakai (U.Tokyo) and S.Noguchi (KEK)

INJECTOR
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Courtesy  of H.Sakai (U.Tokyo) and S.Noguchi (KEK)

INJECTOR
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Coupler

Energy of 10MeV: Final goal
Injector has to deliver RF power of 1MW to

beam of 100mA  in CW mode
>>>

The most difficult problem of the injector: 
power coupler

Cavity power: 340 kW/cavity
Input coupler (double coupler): 170 kW

KEKB type coupler (500MHz/400kW)
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Courtesy  of H.Sakai (U.Tokyo) and S.Noguchi (KEK)

INJECTOR
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HOM Damping

Higher-order-mode (HOM) resonances affects
beam stability

Damping of HOMs: important
Desing study of HOM coupler: underway

Absorbers
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3.MAIN LINAC
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MAIN LINAC

Courtesy  of M.Sawamura(JAEA) et al.
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Nine-cell Cavity

Nine-cell structure with sufficiently damped 
HOMs has been optimized to achieve 15-30MV/m   
@ 100mA
Large iris diameter, large beam pipes on both 
ends can propagete out HOMs to absorbers
Eccentric fluted beam pipe for Q mode damping
Nb single-cell models are in production

mid-cell shape &
end-cell shape with coupler ports & flute
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MAIN LINAC

Courtesy  of M.Sawamura (JAEA) et al.
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Summary (key components)

GUN
We have initiated R&D for a photocathode DC gun
QE and life have been measured for GaAs,AlGaAs
HV test of the 250kV DC gun has been completed
Design of drive laser is underway

INJECTOR
ERL injector design started
170kW input coupler design is based on KEKB type
Coaxial HOM coupler can be used

MAIN LINAC
Model 2 cavity satisfies HOM damping criteria
Nb single-cell models with coupler are in production
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Issues of Beam Dynamics
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Courtesy of  S.Sakanaka

BEAM DYNAMICS
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Beam dynamics issues

Investigation into beam dynamics issues 
of the test ERL
Studies optics of recirculation pass incl.   

bunch compression scheme
Investing into phenomena that affect beam

BBU, Ion trapping etc.
Optimization of design parameters
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BEAM DYNAMICS
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BEAM DYNAMICS
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Issues of injector

Requirement for Q-values of HOMs
(stability of beam)

Emittance growth in injector/merger
Distribution of RF power among cavities

single power source to several cavities?
or

separate power source to each cavity?

A young PF staff scientist stays at Cornell 
to investigate these issues with the Cornell team.
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Site
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Exp. hall for cold neutron science:
one of the candidates for the test ERL

However
The hall is not wide enough.
Problem of radiation shielding.

We are now investigating another possibility.
East experimental hall of Proton Synchrotron
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SITE
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SITE
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Summary

1. A 5 GeV class ERL is  the most promising   
candidate for the future LS.

2. A 100 MeV class test facility is under consideration.
Key components design has been started.

　　 Gun (incl. Laser)
　　 Injector
　　 Main Linac
3. Investigation on issues of beam d ynamics is in 

progress. 
4. The site will be decided soon.


