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On invitation by the Sino-German Center for Research Promotion in Beijing, China, DESY 
together with the Institute of High Energy Physics (IHEP) in Beijing organized a workshop on 
Free Electron Lasers. About 75 participants from the Institute of High Energy Physics, Peik-
ing University, Tsinghua University and The Institute of Applied Physics and Computational 
Mathematics (all in Beijing),  from the Institute of Applied Physics (Shanghai), the China 
Academy of Engineering Physics (Mianyang), and China University of Science and Technol-
ogy (Hefei). The German participants came from DESY (Hamburg and Zeuthen), BESSY 
(Berlin) and the Max-Born-Institut (Berlin), as well as from the BMBF and the HGF 
Geschäftsstelle in Bonn. 
 

 
 
 
 
 
After an overview by Professor Zhang Jie from the Institute of Physics of the Chinese Acad-
emy of Science in Beijing on the status of high power laser research in China many aspects of 
synchrotron radiation research and Free Electron Lasers have been discussed in 26 lectures.  
Specific areas of collaboration between Chinese and German institutions have been discussed 
in 6 working groups: 
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1. Superconducting RF cavities (conveners: Lu Xiangyang and Dieter Proch) 
2. Injector (conveners: Tang Chuanxiang and Michael Krasilnikov) 
3. Linear accelerator (conveners: Dai Zhimin and Bart Faatz) 
4. Undulator systems (conveners: Jia Qika and Joachim Pflüger) 
5. Electron and photon beam diagnostics (conveners:  Dai Jianping and Dirk Noelle) 
6. VUV-FEL operation and performance of experiments (conveners: Liu Tao and Josef 

Feldhaus) 

 

Workshop Summary: 

The participants of the workshop are convinced that the scientific case for Linac driven Free 
Electron Lasers is outstanding opening completely new research opportunities for many fields 
of science ranging from basic physics to bio-materials sciences and with very significant im-
pact on industrial R&D. 

Based on the experience with existing facilities in the IR and VUV the workshop participants 
express their deep interest in pursuing FEL based research in the spectral range from the IR to 
the hard X-rays and ask for support of the corresponding projects in China and Germany. The 
early involvement of the high power optical laser communities in both countries will be cru-
cial for the success of the programs. 

In both countries the final goal is to construct and operate Free Electron Lasers providing hard 
X-rays with unprecedented properties making use of linear accelerators in superconducting 
technology. In this spirit we recommend that China signs the MoU for the preparatory phase 
of the European XFEL Facility project. The parameters and the layout of the facility will be 
defined in this preparatory phase which will end in the fall of 2006. Expecting that there is an 
interest in principle in China in supporting XFEL research and in the construction and opera-
tion of such facilities, it would be desirable to sign the MoU as soon as possible so that the 
Chinese Community could actively take part in the crucial project definition phase of the 
European XFEL. 

Actually there are four facilities in operation in China and Germany: 
• two IR Free Electron Lasers operated by IHEP in Beijing and by the China Academy 

of Engineering Physics in Mianyang, respectively. 
• the IR FEL at the Research Center Rossendorf and the VUV-FEL at DESY in Ham-

burg using superconducting Linacs in TESLA technology. 
In addition the SDUV facility in Shanghai and the PKU FEL in Beijing are currently under 
construction in China. 

In Germany the European XFEL Facility for the hard and the BESSY FEL for the soft part of 
the spectral range are in an advanced planning stage. In China the Beijing XFEL Test Facility 
(BTF) will provide the first integrated system test for a cascaded High Gain Higher Harmon-
ics Generation (HGHG) FEL reaching wavelengths down to 9 nm, it will use of the existing 
Linac at IHEP. The BESSY FEL with a Linac in superconducting RF technology is designed 
as a user facility with 3 FELs based on the cascaded HGHG scheme which should reach 
wavelengths down to 1.2 nm. Obviously a close collaboration in pursuing these two projects 
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could be of great mutual advantage, the details of such collaboration will depend on the time 
scales for the realization of the two facilities. 

In its baseline design the European XFEL is based on the principle of Self Amplified Sponta-
neous Emission (SASE) which has been proven at the VUV-FEL at DESY down to wave-
lengths of 32 nm. Like the VUV-FEL the European XFEL makes use of a Linac in supercon-
ducting TESLA technology and will be very flexible in order to allow the implementation of 
new concepts in a later stage. In short, the European XFEL will then be based on SASE+. 
Shorter wavelength, higher duty cycle and various seeding schemes are most likely to be con-
sidered for further upgrades. In this context the results of the BTF facility will be most impor-
tant for the further development of the European XFEL Facility. The same issues will be of 
crucial importance for the definition of the Chinese XFEL Facility (CXFEL). Therefore close 
collaboration between the communities in China and Germany in pursuing their projects for 
hard X-ray free electron lasers will again be of great mutual benefit. 

The workshop participants have identified the following areas of common interest: 
• Sophisticated high power optical lasers with the proper time structure, a wide range of 

tunability and possibilities to adapt the pulse duration to the needs of user communi-
ties need to be developed.  

• Photocathode based injectors with smaller emittance at high bunch charge and with 
flexible duty cycle. 

• Cost efficient, reliable production of cavities and cryo-modules for the linear accelera-
tors. Modifications of the existing structures to allow for CW operation of the Linac. 

• Electron and photon beam diagnostics. Common efforts should start as soon as possi-
ble at the VUV-FEL at DESY. 

• Design and test of prototypes for high quality long undulator devices with focusing 
magnets and electron/photon beam diagnostics. Investigation of the potential of in-
vacuum undulators and superconducting undulators. 

• Optical elements of extreme quality. The results of these efforts would be of great 
benefit for the 3rd generation synchrotron radiation facilities, they should be involved 
in the R&D driven by the needs of the FELs.  

• Development of adequate instrumentation including novel detectors and data handling 
schemes.  

• Special efforts for synchronization of the FEL pulses with optical lasers in 
pump&probe experiments. 

The usage of the new free electron X-ray lasers will be very demanding and it is of great im-
portance to get the different user communities appropriately trained in an early stage. There-
fore HG optical lasers as well as sources of short pulse hard X-rays, like the hard X-ray 
source based on Thomson scattering at Tsinghua University, should be further developed and 
made available to interested research groups in the universities and research institutes. 
On 24 November 2005 the Memorandum of Understanding for the Preparatory Phase 
of the European XFEL Facility has been signed by the Chinese Government. 
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