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The energy recovery linac (ERL) being developed at KEK could help usher in a 

new era in materials science. Illumination of a specimen with a short, coherent, 

nanometer-wide X-ray beam will enable scientists to conduct nondestructive 

measurements on rapidly evolving dynamical materials and microorganisms with 

nanometer spatial resolution. This would benefit research for a host of applications in 

materials, life, chemical, and environmental sciences. In addition to the ERL, the 

XFEL-O, which is based on the 

high brilliant electron beam of 

ERL super-conduction 

accelerator system, should be 

considered to be as one of 

targets of the ERL.  The 

qualities of light from ERL and 

XFEL-O are summarized in 

Fig. 1 with these of typical 3
rd
 

generation synchrotron 

facilities and SASE-FELs.   

 

In order to realize 5 GeV crass ERL and 7 GeV crass XFEL-O, we have a design 

concept as shown in Fig. 2. The idea consists of a 2-loop configuration to realize the 

operations of 5-GeV class ERL and 7.5-GeV class XFEL-O. The design concept also 

enables saving both construction cost and space. Under ERL operation mode, electron 

beams are accelerated twice through a 2.5-GeV SC linac. Under the 7.5-GeV XFEL-O 

mode, a path length of an outer 

loop is changed by a half 

rf-wavelength by introducing an 

additional orbit bump. The beams 

are then accelerated three times 

through the SC linac, yielding 

7.5-GeV beams for use with the 

XFEL-O.  

 

However, The non existence of a GeV-class ERL machine anywhere in the world 

has made it necessary to first construct a compact ERL (cERL) with an energy of 

35–200 MeV that can be used for the development of several critical accelerator 

components such as the high-brilliance DC photocathode electron gun and 

superconducting cavities for the injector and main accelerator. The fabrication of the 

accelerator components is carried out from 2010 to the middle of 2012. We will start the 

tests of each accelerator components as soon as possible after installation, and then, we 

will start beam operations at the end of FY 2012 under the condition of 35-MeV 

accelerated energy.  

 

Fig. 1  Qualities of light from ERL and XFEL-O  

Fig. 2  Design concept of a 2-loop configuration 

to realize 5-GeV ERL and 7.5-GeV XFEL-O. 


